
Arbor View Apartments Residential Development 
Application for Site Plan Amendment 

ARBOR VIEW & THE PINES, LLC 
145 LANG ROAD 

Portsmouth, New Hampshire 
Assessor's Parcel 287-01 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

Owner/Applicant: 
ARBOR VIEW & 
THE PINES, LLC 

145 LANG ROAD 
PORTSMOUTH, NH 03801 

c/o FOREST PROPERTIES 
MANAGEMENT, INC. 

625 MOUNT AUBURN STREET, SUITE 210 
CAMBRIDGE, MA 02138 

CONTACT: ANDERSON LIBERT 

(617) 630-9560 

Civil Engineer: 

ENGINEERING, INC. 

133 COURT STREET PORTSMOUTH, NH 03801 
(603) 433-2335 www.ALTUS-ENG.com 

Ar chi teet: 

McHENRY 
ARCHITECTURE 

4 Market Street 
Portsmouth, New Hampshire 

603.430.027 4 

AUGUST 6, 2019 

Landscape Ar chi teet: 

WOODBURN 
&.COMPANY 

Landscape Architecture, LLC 

103 Kent Place 
Newmarket, NH 03857 

Tel 603.659.5949 
Fax: 603.659.5939 

Surveyor: 

James Verra and 
Associates, Inc. 
U\ND SIJR\IE.'YORS 

101 SHATTUCK WAY - SUITE 8 
NEWINGTON, N.H. 03801- 7876 

603-436-3557 

. 

Issued: 
PLANNING BOARD APPROVAL 

CHAIRMAN 

. Lafay~tte Rd (Rta u 
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·k-S1T:E 

Locus Map 
Scale: Not to Scale 

Sh eet Ind ex 
Title 

Limited Existing Conditions Plans (by James Verra and Associates, Inc.) 
General Notes 
Overall Site Plan 
Demolition Plan 
Site Plan 
Grading and Drainage Plan 
Utilities Plan 
Conditional Use Parking Plan 
Conditional Use Wetlands Plan 
Landscape Plan 
Site Lighting Plan (by Visual Light) 
Erosion Control Notes & Details 
Detail Sheet 
Detail Sheet 
Detail Sheet 
Detail Sheet 
Detail Sheet 
Detail Sheet 
Pump Station Details 
Bldg 1 Unit Plans (by McHenry Architecture) 
Bldg 2 Unit Plans (by McHenry Architecture) 
Building Rendering (by McHenry Architecture) 
Exterior Elevations - Bldg 2 (by McHenry Architecture) 

Per mit Surnmar y 
Zoning Variances Granted on Nov. 20, 2018: 

1) A variance from Section 10.521 to allow a lot area per dwelling unit 
of 8,321± s. f. where 10,000 s. f. is required 

2) A variance from Section 10.522 to allow the building lengths of 225' & 
170' for a multi-family dwelling where 160' is the maximum allowed. 

Sh ee t 
No. : Re v. 

EC-1 to EC-5 4 
GN-1 1 
C-1 1 
C-2 1 
C-3 1 
C-4 1 
C-5 1 
CUP-1 1 
CUP-2 1 
L-1 0 
1 of 1 0 
D-1 1 
D-2 0 
D-3 0 
D-4 0 
D-5 0 
D-6 0 
D-7 0 
D-8 0 
A101 to A103 0 
A1 04 to A106 0 
A300 0 
A301 to A303 0 

DATE 

Date 

05/16/19 
08/06/19 
08/06/19 
08/06/19 
08/06/19 
08/06/19 
08/06/19 
08/06/19 
08/06/19 
05/20/19 
05/13/19 
08/06/19 
05/20/19 
05/20/19 
05/20/19 
05/20/19 
05/20/19 
05/20/19 
05/20/19 
05/07/19 
05/07/19 
05/07/19 
05/07/19 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1. 

2. 

3. 

4. 

5. 

NOTES: 

OWNER OF RECORD .... . , .... ARBOR VIEW & THE PINES, LLC (65%) 
ADDRESS ....................... .... .. ..... C/0 FOREST PROPERTIES MANAGEMENT, INC. 

625 MOUNT AUBURN ST, SUITE 210 
CAMBRIDGE, MA 02138 

DEED REFERENCE .... .. ............... 5934/837 
TAX MAP 286 LOTS ........ .. ....... 6 THRU 8, 10, 11, 13, 14, 24 
TAX MAP 287 LOTS ................. 1, 1-A 

ZONED: .................... GA/MH FRONT YARD SETBACK .... 30' 
MINIMUM LOT AREA 5 ACRES SID£ YARD S£TBACK ........ 25' 
FRONTAGE ............... N/A REAR YARD SETBACK ....... 25' 

THE LOCATION OF ALL UNDERGROUND UTILITIES SHOWN HEREON ARE 
APPROXIMATE AND ARE BASED UPON THE F"IELO LOCATION OF" ALL VISIBLE 
STRUCTURES (!£ CATCH BASINS, MANHOLES, WATER GATES ETC.) AND INF"ORMA TION 
COMPILED F"ROM PLANS PROVIDED BY UTILITY COMPANIES AND GOVERNMENTAL 
AGENCIES. ALL CONTRACTORS SHOULD NOTIF"Y, IN WRITING, SAID AGENCIES 
PRIOR TO ANY EXCAVATION WORK AND CALL DIG-SAF"£ @ 1-888-DIG-SAF"£. 

THIS PLAN IS BASED ON A FIELD SURVEY 5/2016 & 2/2019 BY JAMES VERRA AND ASSOC., INC. 

ELEVATION DATUM: NAVD 1988 
PRIMARY BM: CITY CONTROL POINT "ROBE" 
COORDINATE SYSTEM: LOCAL PROJECT BASED (NOT NH STATE PLANE COORDINATES) 

NOTE: FINAL PROJECT DATA TO BE DELIVERED IN DRAWING F"ORMAT TO CITY OF PORTSMOUTH 
REFERENCED TO NH STATE PLANE COORDINATE SYSTEM OF" 1983 TO STATISFY CITY REQUIREMENTS. 

CONTRACTOR TO VERIFY SITE BENCHMARKS BY LEVELING BETWEEN 2 BENCHMARKS 
PRIOR TO THE SETTING OR ESTABLISHMENT OF ANY GRADES/ELEVATIONS. 
DISCREPANCIES ARE TO BE REPORTED TO JAMES VERRA AND ASSOC., INC. 

PARCEL 287-1 & 287-1A ARE SUBJECT TO A UTILITY EASEMENT IN FAVOR OF PUBLIC SERVICE 
CO. OF NH & NEW ENGLAND TELEPHONE & TELEGRAPH, SEE RCRD BOOK 2528, PAGE 1362. 

WETLANDS DELINEATION PERFORMED 4/1/2019, 4/2/2019 & 5/13/2019 BY MICHAEL CUOMO, 6 YORK POND RD, 
YORK, ME 03909, NHCWS# 4. WETLANDS FLAGS SURVEY LOCATED BY JAMES VERRA AND ASSOC., INC. 

PORTION OF THE SUBJECT PARCEL (AS SHOWN ON SHEET EC-4) LIES IN SPECIAL FLOOD HAZARD AREA ZONE A 
(NO BASE FLOOD ELEVATIONS DETERMINED) AS SHOWN ON FLOOD INSURANCE RATE MAP 33015C0270E, 
EFFECTIVE DATE MAY 17, 2005, BY FEMA. THE ZONE LINE SHOWN HEREON WAS TAKEN FROM 
THE FEMA "DFIRM". 

REFERENCE PLANS: 

AL TA/ACSM LAND TITLE SURVEY, "COLONIAL PINES", PORTSMOUTH, N.H., OWNER: 
TGM BEECHSTONE, LLC, FOR: FOREST PROPERTIES MANAGEMENT, REVISED TO 7/10/2015, 
BY JAMES VERRA AND ASSOCIATES, INC , NOT RECORDED. 

ALTA/ACSM LAND TITLE SURVEY, TAX MAP 287 LOT 1 & 1-A, PROPERTY OF 
TGM BEECHSTONE LLC, PORTSMOUTH, N.H., DATED 12/4/2014, 
BY MSC CIVIL ENGINEERS & LAND SURVEYORS, INC., NOT RECORDED. 

LOT LINE REVISION PLAN, COLONIAL PINES APARTMENTS POOL & AMENITIES PROJECT, 
35, 45 & 55 ANNE AVENUE, PORTSMOUTH, N.H., DATED 11/14/2016, RCRD PLAN D-40104. 

LIMITED EXISTING CONDITIONS PLAN, PROPOSED GROUNDS IMPROVEMENTS, "ARBOR VIEW 
APARTMENTS", OFF JOAN & ROBERT AVENUES, PORTSMOUTH, N.H., DATED 6/3/2016, 
BY JAMES VERRA AND ASSOC., INC., NOT RECORDED. 

REVISED AS BUILT PLAN FOR FORUM DEVELOPMENT, BEECHSTONE-PHASE II, OFF LANG ROAD, 
PORTSMOUTH, N.H., REVISED TO 2/20/1990, BY RICHARD P. MILLETTE AND ASSOC., 
NOT RECORDED. 

ABUTTERS LIST 

MAP-LOT OWNER OF RECORD 
272-9-7 CEDARS CONDOMINIUM ASSOCIATION 

WHITE CEDARS BLVD, PORTMOUTH, NH 03801 

287-3 CITY OF PORTSMOUTH DPW 
680 PEVERL Y HILL RD, PORTSMOUTH, NH 03801 

288-1 CITY OF PORTSMOUTH 
1 JUNKiNS AVE, PORTSMOUTH, NH 03801 

288-1-B ERIN A. HAYES & JACOB B. WILSON 
397 LANG RD, PORTSMOUTH, NH 03801 

288- 7 KARA LAM & COLIN A. MCGEE 
387 LANG RD, PORTSMOUTH, NH 03801 

288-8 THERESA F. O'CALLAGHAN 
379 LANG RD, PORTSMOUTH, NH 03801 

288-9 MICHAEL G. CORCORAN & SUSAN M. CORCORAN 
365 LANG RD. PORTSMOUTH, NH 03801 

288-10 LANA M. WOODCOCK & SCOTT B. WOODCOCK 
359 LANG RD, PORTSMOUTH, NH 03801 

291-1-1 SERVICE CREDIT UNION 
3003 LAFAYETTE RD, PORTSMOUTH, NH 03801 

DEED REF. 
DECL: 2566/2219 

2230/277 

3278/1316 

5953/482 

3285/2444 

5813/304 

4505/1454 

5373/1142 

N/A 

20 0 
I I 

1~ 

SEWER & DRAIN TABLES 

SMH# 5 
RIM EL= 46.46 
CL INV 8"PVC= 39.52 

SMH# 6 
RIM EL= 53.09 
(1) INV OUT 8"PVC= 47.80 

SMH# 7 
RIM EL= 50.43 
(1) INV IN 8"PVC= 41.15 
(2) INV OUT 8"PVC= 40.93 

SMH# 8 
RIM EL= 49.79 
(1) INV IN 8"PVC= 40.40 
(2) INY OUT 8"PVC= 40.24 

SMH# 9 (PAVED OVER) 
RIM EL= N/A ' 

SMH# 10 
RIM EL= 44.18 
(1) INV OUT 8"PVC= 38.60 

SMH# 11 
RIM EL= 52.45 
(1) INV OUT 8"PVC= 47.93 

SEWER PUMP STATION 1 
RIM EL= 51.08 

!1) INV IN 8"PVC= 44.68 
2 INV IN 8"PVC= 38.03 
3liNV OUT 6"PVC FM= 44.8± 

SEWER PUMP STATION 2 
RIM EL= 43.87 
(1) INV IN 8"PVC= 37.12 
(2) INV IN 8"PVC= 37.58 
(3) INV OUT 4"PVC FM= 40.0± 

20 40 
I I 

I 10 0 

~0 

CB# 5 
RIM EL= 44.97 

~
1) INV IN 12"CMP= 41 .57 
2) INV IN 12"CMP= 41.72 
3) INV OUT 18"CMP= 41.42 

CB# 6 
RIM EL= 45.88 
(1) INV IN 12"CMP= 40.93 (CLOGGED) 
(2) INV IN 18"CMP= 40.57 
(3) INV IN 8"PVC= 40.60 
(4) INV OUT 18"CMP= 40.83 

NOTE: INVERTS IN (2) & (3) ARE LOWER 
THAN INVERT OUT ( 4) .. . 

CB# 7 
RIM EL= 52.00 !1) INY IN 12"CMP= 48.90 
2l iNV IN 1 2"CMP= 48.72 
3 INV OUT 12"CMP= 48.82 

CB# 8 
RIM EL= 52.10 
(1) !NV OUT 12"CMP= 49.2± 

CB# 9 
RIM EL- 45.34 
(1) INV IN 12"CMP= 42.27 
(2) INV OUT 12"CMP= 42.03 
NOTE: INVERTS RUSTED OUT ... 

CB# 10 
RIM EL= 42.90 
(1) INV IN 12"CMP= 39.47 
(2) INV OUT 1 2"CMP= 39.35 

CB# 11 
RIM EL= 42.21 

1
1) INV IN 1 5"CMP= 39.12 
2 INV IN 1 2"CMP= 38.89 
3liNV OUT 12"CMP= 38.84 
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SURVEYOR: 

James Verra and 
Associates, Inc. 
LAND SURVEYORS 

101 SHATTUCK WAY - SUITE 8 
NEWINGTON, N.H. 03801- 7876 

603-436-3557 
JOB NO: 23678 

PLAN NO: 23678-2 

ENGINEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 

(603) 433-2335 

PORTSMOUTH, NH 03801 

www.ALTUS-ENG.com 

LOCUS \ 
~.--____ _;,_ __ N_._T_.s_. ____ _;,_ ________ --1 ISSUED FOR: 

LEGEND: 
= .. .. ............ STONE WALL 

() .................... IRON ROD 
0 .................... BOUND as DESCRIBED 

n n n ................. F"ENCE 

( 110-5 ) ........... TAX SHEET - LOT NUMBER 
RCRD ................... ROCKINGHAM COUNTY REGISTRY OF" DEEDS 
EOP ........ .. .. .. ........ EDGE OF" PAVEMENT 
SGC ........... .... ...... . SLOPED F"ACED GRANITE CURB 
RWS ........... .. ........ STONE RETAINING WALL 
RWW ........ ...... .... .. . WOOD RETAINING WALL 
--,.- ........... .. ........ SIGN 
o--= .............. UTILITY POLE WITH ARM & LIGHT 

-() ....................... GUY 
• ..................... ELECTRICAL CONDUIT 
IZI ......... .. ............ ELECTRICAL BOX 

[] .... . .... .. ... .. ....... ELECTRIC METER 
ICl .. .. .. .... ... ....... CABLE TV RISER 
[] ............ .. ........ TELEPHONE RISER 
IEJ ........... .. .. .. .... JIRE ALARM RISER 

't'f ..................... GAS SHUT OFF 

'& ...... .. ............. GAS VALVE 
...., .... ... .. ... .. ........ WATER GATE VALVE 

_.so 
O ........ .. ............. WATER SHUT OFF" VALVE 
~ .. .......... .. ........ HYDRANT 
iiil .... ...... ... .. .. .. .. .. CA TCH BASIN 
© ........... .. .......... DRAIN MANHOLE 

® ............. .. ........ SEWER MANHOLE 
~ .................. .TREE LIN£ 
~ ....... .. ......... .BRUSH LINE 

~&. ~ ............ .. ........ CONIF"EROUS TREE 

63 ..... .. ............ .DECIDUOUS TREE 
it ....... .. ............. CONIF"EROUS SHRUB 
~ ...................... DECIDUOUS SHRUB 

- w- ..................... WATER LINE 
- s - ..................... SEWER LINE 
-o- .... .. .......... DRAIN LIN£ 

- G - .. ... . .. .. ........... GAS LINE 
-FM- .... .. .......... FORCE MAIN 

-UGE- ... .. .. .. ... ... . UNDERGROUND ELECTRIC 
-UGU- .. .. .. .. ........ UNDERGROUND UTILITIES 
-oHw- ..... ...... .. ... .. .. . OVERHEAD WIRES 
-OHE- .. ................... OVERHEAD ELECTRIC 
-UGC- ...... .. ........ UNDERGROUND COMMUNICATIONS 
-Bw- ................ BOILER WATER LINES 

~ ...... .. . ......... CEMENT CONCRETE 

~ .................... CRUSHED STONE 

~ .................... RETAINING WALL 
x12. 5 ........ .. .......... SPOT GRADE 

/4: .;.!~ No.~~ 
~~ 625 ~~ 
$~ JA;1 '!'~ 
~ VE A ~ 

:pvv.v 'J-
I!JH.-, f tJAE 

ENGINEERING DESIGN 
ISSUE DATE: 

MARCH 15, 2019 

REVISIONS 
NO. DESCRIPTION BY 

1 ENGINEERING DESIGN JV 
2 ADD MISSING DRAIN LINE JV 

3 ADD WETLANDS, BUILDING, JV 
MARKED OUT GAS MAINS, 
DETAIL @ SNOW PILES 
& SHEET EC-4 

4 ADD SHEET EC-5 JV 

DATE 
3/15/19 
3/25/19 

4/5/19 

5/16/19 

DRAWN BY: ______ ___:J:..::C.::.S 

APPROVED BY: _____ ___:J:..:...V 

DRAWING FILE: -----=2"-36::.._7..:..8-....:2::.:.D:....W..::...G 

SCALE: 

22" X 34" - 1" = 20' 
11" X 17" - 1" - 40' 

OWNER/APPLICANT: 

ARBOR VIEW &: 
THE PINES, LLC 

"ARBOR VIEW APARTMENTS" 
fka "BEECHSTONE APARTMENTS" 

PORTSMOUTH, N.H. 
ASSESSOR'S PARCEL 287-1 

c/o FOREST PROPERTIES 
MANAGEMENT, INC. 

625 MOUNT AUBURN ST 
SUITE 210 

CAMBRIDGE, MA 02138 

RCRD BK. 5934, PG. 837 

PROJECT: 

ARBOR VIEW 
APARTMENTS 
RESIDENTIAL 

DEVELOPMENT 
PROJECT 

JOAN AVENUE & LANG ROAD 
PORTSMOUTH, N.H. 

ASSESSOR'S PARCEL 287-1 

"TlTLE: 

LIMITED 
EXISTING 

CONDITIONS 
PLAN 

SHEET NUMBER: 

EC-1 

-·------·- ------------------------------------------------~------------------------------------------------------------------------~------..... --coooo.-,_. 
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LEGEND: = .... ............ STONE WALL 
() .. .......... ....... IRON ROD 
D .................... BOUND as DESCRIBED 

o o o ................ . FENCE 

110-5 ) ........... TAX SHEET - LOT NUMBER 
RCRD .. ...... ........... ROCKINGHAM COUNTY REGISTRY OF DEEDS 
EOP ........... ........ ... EDGE OF PAVEMENT 
SGC. ......... .. .. ....... SLOPED FACED GRANITE CURB 
RWS ..................... STONE RETAINING WALL 
RWW. ..................... WOOD RETAINING WALL 
-.,- ..................... SIGN 
o---= .............. UTILITY POLE WITH ARM & LIGHT 

-ct ...... ................. GUY 
e ...................... ELECTRICAL CONDUIT 
0 ........ .. ....... ...... ELECTRICAL BOX 

[!] ........ .. ... .. ........ ELECTRIC METER 
[] ....................... CABLE TV RISER 
ITJ.. ...... .. .. ........... TELEPHONE RISER 
rFJ ........... ... ........ .FIRE ALARM RISER 

'tf ..................... GAS SHUT OFF 
'tf ... ..... ............ . GAS VALVE 
...., ...................... WATER GATE VALVE 

"'Cf.. .......... .. ......... WATER SHUT OFF VALVE 
.& ........ .. .... ........ HYDRANT 
il!l ............ ....... .... CATCH BASIN 
© ............. .. ........ DRAIN MANHOLE 

® ............. .... ...... SEWER MANHOLE 
~ ....... .. .......... TREE LINE 
~ .. ..... ...... ..... .BRUSH LINE 

if~.. . .. . . . . . .CONIFEROUS TREE 

69 ........ ........ .. . .DECIDUOUS TREE 

'.If ............... ....... CONIFEROUS SHRUB 
OO ....... .............. . DECIDUOUS SHRUB 

- w - ..................... WATER LINE 
- s - ..................... SEWER LINE 
-D- .... ........... DRAIN LINE 

- G - ..................... GAS LINE 
-FM- ......... . ...... FORCE MAIN 

-UGE- ..................... UNDERGROUND ELECTRIC 
-UGU- ....... ..... .... UNDERGROUND UTILITIES 
-GHW- ..................... OVERHEAD WIRES 
-OHE- ..................... OVERHEAD ELECTRIC 
-ucc- ............... UNDERGROUND COMMUNICATIONS 
-BW- .... .. ...... .. BOILER WATER LINES 

~ ........ ....... CEMENT CONCRETE 

lx x x l ........ .. ........ CRUSHED STONE 

~ .... ................ RETAINING WALL 
x12.5 .................... SPOT GRADE 

res 
. EDGE OF 
I - DELINEATED 
~ WETLAND 

(TYP) 

287 1 I 

SNOW 
PILE 

INV IN 15"CMP= 39.60 

CB# 11 

CB# 10 

EDGE OF 
DELINEATED 

WETLAND 
(TYP) 

SMH# 10 

\ 

PET 
WASTE 

STATION 

I 287-1 I 

WOOD DECK-"'J--<1 
EL= 45.7± 

APARTMENTS 

INV OUT 4"PVC=43.9± 
(EMPTIES INTO 4" PLASTIC 
FLEX PIPE WHICH TURNS 

DOWN INTO GROUND) 

CONCRETE PATIO -----..j,-~/ 
EL- 43.6± 

CONCRETE PATIO-~J--.-e 
EL= 43.6± 

SEWER PUMP ---:'f-~::'::~f___, 
STATION 2 

~Kli~MIOU STONE 2'W ___.,t---+-J.l 

X44.0 

X46.5 

SHEET EC-2 
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SHEET EC-4 

SMH# 
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TBM 6 
SURVEY NAIL SET 

BASE OF 24 "'MC'CC I 
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ur · · 

52.6 

INV OUT 12"CMP= 48.77 
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SURVEYOR: 

James Verra and 
Associates, Inc. 
LAND SURVEYORS 

101 SHATTUCK WAY - SUITE 8 
NEWINGTON, N.H. 03801- 7876 

603-436-3557 
JOB NO: 23678 

PLAN NO: 23678-2 

ENGINEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 

(603) 433-2335 

PORTSMOUTH, NH 03801 

www.ALTUS-ENG.com 

ISSUED FOR: 

ENGINEERING DESIGN 
ISSUE DATE: 

MARCH 13, 2019 

REVISIONS 
NO . DESCRIPTION BY 

1 ENGINEERING DESIGN JV 

2 ADD MISSING DRAIN LINE JV 

3 ADD WETLANDS. BUILDING, JV 
MARKED OUT GAS MAINS, 
DETAIL @ SNOW PILES 
& SHEET EC-4 

DATE 
3/15/19 

3/25/19 

4/5/19 

DRAWN BY: ---------'J:...:C..::.S 
APPROVED BY: ______ J_V 

DRAWING FILE: ____ ;:;;23;..;;6_78:..-..;;;2_.D_w_G 

SCALE: 

22" X 34" 
11 " X 17" 

1" - 20' 
1" - 40' 

OWNER/APPLICANT: 

ARBOR VIEW & 
THE PINES, LLC 

"ARBOR VIEW APARTMENTS" 
fka "BEECHSTONE APARTMENTS" 

PORTSMOUTH, N.H. 
ASSESSOR'S PARCEL 287-1 

c/o FOREST PROPERTIES 
MANAGEMENT, INC. 

625 MOUNT AUBURN ST 
SUITE 210 

CAMBRIDGE, MA 02138 

RCRD BK. 5934, PG. 837 

PROJECT: 

ARBOR VIEW 
APARTMENTS 
RESIDENTIAL 

DEVELOPMENT 
PROJECT 

JOAN AVENUE & LANG ROAD 
PORTSMOUTH, N.H. 

ASSESSOR'S PARCEL 287-1 

TITLE: 

LIMITED 
EXISTING 
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PLAN 

SHEET NUMBER: 
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SURVEYOR: 

James Verra and 
Associates, Inc. 
LAND SURVEYORS 

101 SHATTUCK WAY - SUITE 8 
NEWINGTON, N.H. 03801- 7876 

603-436-3557 
JOB NO: 23678 

PLAN NO: 23678-2 

ENGINEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 

(603) 433-2335 
PORTSMOUTH, NH 03801 

www.ALTUS-ENG.com 

ISSUED FOR: 

ENGINEERING DESIGN 
ISSUE DAlE: 

MARCH 15, 2019 
REVISIONS 
NO. DESCRIPTION BY 

1 ENGINEERING DESIGN JV 

2 ADD MISSING DRAIN LINE JV 

3 ADD WETLANDS, BUILDING, JV 
MARKED OUT GAS MAINS, 
DETAIL @ SNOW PILES 
& SHEET EC-4 

4 ADD SHEET EC-5 JV 

DATE 

3/15/ 19 
3/25/19 

4/5/19 

5/16/19 

DRAWN BY: ______ _.:J::.::C::::.S 

APPROVED BY: _____ __;J~V 

DRAWING FILE: ____ 2::.:3:.::6:.:.78:..-..:2:.::.D.::.W.::..G 

SCALE: 

22" X 34" 
11 " X 17" 

1" - 20' 
1" = 40' 

OWNER/APPLICANT: 

ARBOR VIEW & 
THE PINES, LLC 

"ARBOR VIEW APARTMENTS" 
fka "BEECHSTONE APARTMENTS" 

PORTSMOUTH, N.H. 
ASSESSOR'S PARCEL 287-1 

c/o FOREST PROPERTIES 
MANAGEMENT, INC. 

625 MOUNT AUBURN ST 
SUITE 210 

CAMBRIDGE, MA 02138 

RCRD BK. 5934, PG. 837 

PROJECT: 

ARBOR VIEW 
APARTMENTS 
RESIDENTIAL 

DEVELOPMENT 
PROJECT 

JOAN AVENUE & LANG ROAD 
PORTSMOUTH, N.H. 

ASSESSOR'S PARCEL 287-1 

TITLE: 

LIMITED 
EXISTING 

CONDITIONS 
PLAN 

SHEET NUMBER: 

EC-3 
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SURVEYOR: 

James Verra and 
Associates, Inc. 
LAND SURVEYORS 

101 SHATTUCK WAY - SUITE 8 
NEWINGTON, N.H. 03801- 7876 

603-436-3557 

JOB NO: 23678 
PLAN NO: 23678-2 

ENGINEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 

(603) 433-2335 

PORTS~OUTH, NH 03801 

www.ALTUS-ENG.com 

ISSUED FOR: 

ENGINEERING DESIGN 
ISSUE DATE: 

MARCH 13, 2019 
REVISIONS 
NO. DESCRIPTION BY 

1 ENGINEERING DESIGN JV 

2 ADD MISSING DRAIN LINE JV 

3 ADD WETLANDS, BUILDING, JV 
MARKED OUT GAS MAINS, 
DETAIL @ SNOW PILES 
& SHEET EC-4 

DATE 
3/15/19 
3/25/19 
4/5/19 

4 ADD SHEET EC-5 JV 5/16/19 

DRAWN BY; ______ _____!J~C~S 

APPROVED BY: _____ ____.:J::..;_V 

DRAWING FILE: ___ _..::2.:::.:36::..:.7.:::.8-_:2:.:.:.D:..::W.:::..G 

SCALE: 

22" X 34" - 1" = 20' 
11" X 17" - 1" = 40' 

OWNER/APPLICANT: 

ARBOR VIEW & 
THE PINES, LLC 

"ARBOR VIEW APARTMENTS" 
fka "BEECHSTONE APARTMENTS" 

PORTSMOUTH, N.H. 
ASSESSOR'S PARCEL 287-1 

c/o FOREST PROPERTIES 
MANAGEMENT, INC. 

625 MOUNT AUBURN ST 
SUITE 210 

CAMBRIDGE, MA 02138 

RCRD BK. 5934, PG. 837 

PROJECT: 

ARBOR VIEW 
APARTMENTS 
RESIDENTIAL 

DEVELOPMENT 
PROJECT 

JOAN AVENUE & LANG ROAD 
PORTSMOUTH, N.H. 

ASSESSOR'S PARCEL 287-1 

TITLE: 

LIMITED 
EXISTING 

CONDITIONS 
PLAN 

SHEET NUMBER: 

EC-4 
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SURVEYOR: 

James Verra and 
Associates, Inc. 
LAND SURVEYORS 

101 SHATTUCK WAY - SUITE 8 
NEWINGTON, N.H. 03801- 7876 

603-436- 3557 
JOB NO: 23678 

PLAN NO: 23678-2 

ENGI NEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 

(603) 433-2335 

PORTSMOUTH, NH 03801 

www.ALTUS-ENG.com 

ISSUED FOR : 

ENGINEERING DESIGN 

ISSUE DATE: 

MARCH 13, 2019 

REVISI ONS 
NO. DESCRIPTION BY DATE 

1 ENGINEERING DESIGN JV 3/15/19 
2 ADD MISSING DRAIN LINE JV 3/25/19 

3 ADD WETLANDS, BUILDING, JV 4/5/ 19 
MARKED OUT GAS MAINS, 
DETAIL @ SNOW PILES 
& SHEET EC- 4 

4 ADD SHEET EC- 5 JV 5/16/19 

DRAWN BY: _______ J_C""S 

APPROVED BY: ____ __ J:...;_V 

DRAWING FILE: _ ___ 2_3_67_8_-2_.D_w_G 

SCALE: 

22" X 34" 
11" X 17" 

1" 20' 
1" - 40' 

OWNER /APPLICANT: 

ARBOR VIEW 8c 
THE PINES, LLC 

"ARBOR VIEW APARTMENTS" 
fka "BEECHSTONE APARTMENTS" 

PORTSMOUTH, N.H. 
ASSESSOR'S PARCEL 287-1 

c/o FOREST PROPERTIES 
MANAGEMENT, INC. 

625 MOUNT AUBURN ST 
SUITE 210 

CAMBRIDGE, MA 02138 

RCRD BK. 5934, PG. 837 

PROJECT: 

ARBOR VIEW 
APARTMENTS 
RESIDENTIAL 

DEVELOPMENT 
PROJECT 

JOAN AVENUE 8c LANG ROAD 
PORTSMOUTH, N.H. 

ASSESSOR'S PARCEL 287- 1 

TITLE: 

LIMITED 
EXISTING 

CONDITIONS 
PLAN 

SHEET NUMBER: 

EC-5 



DEMOLITION NOTES 

1. CONTRACTOR SHALL SAFELY SECURE THE SITE WITH SECURITY FENCING. FENCING SHALL BE LOCKED DURING 

NON-WORK HOURS. 

2. CITY DEMOLITION PERMIT REQUIRED PRIOR TO ANY DEMOLITION ACTIVITIES. CONTRACTOR IS NOTIFIED THAT THIS 
PERMIT PROCESS MAY REQUIRE A 30-DAY LEAD TIME. 

3. CONTRACTOR SHALL PRESERVE AND PROTECT ALL EXISTING UTILITIES SCHEDULED TO REMAIN. 

4. THIS DEMOLITION PLAN IS INTENDED TO PROVIDE MIN IMUM GUIDELINES FOR THE DEMOLITION OF EXISTI NG SITE 
FEATURES. UNLESS OTHERWISE NOTED TO REMAIN, THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE RE MOVAL OF 
ALL PAVEMENT, CONCRETE, CURBING, SIGNS, POLES, UTILITIES, FENCES, VEGETATION AND OTHER EXISTING 
FEATURES AS NECESSARY TO FULLY CONSTRUCT THE PROJECT. 

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE TIMELY NOTIFICATION OF ALL PARTIES, CORPORATIONS, 

COMPANIES, INDIVIDUALS AND STATE AND LOCAL AUTHORITIES OWNING AND/OR HAVING JURISDICTION OVER ANY 

UTILITIES RUNNING TO, THROUGH OR ACROSS AREAS TO BE DISTURBED BY DEMOLITION AND/OR CONSTRUCTION 

ACTIVITIES WHETHER OR NOT SAID UTILITIES ARE SUBJECT TO DEMOLITION, RELOCATION, MODIFICATION AND/OR 

CONSTRUCTION. 

6. ALL UTILITY DISCONNECTIONS/ DEMOLITIONS/RELOCATIONS TO BE COORDINATED BETWEEN THE CONTRACTOR, ALL 
APPROPRIATE UTILITY COMPANIES AND THE PORTSMOUTH DEPARTMENT OF PUBLIC WORKS. UNLESS OTHERWISE 
SPECIFIED, THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL RELATED EXCAVATION, TRENCHING AND BACKFILLING. 

7. ALL STRUCTURES, CURBING, CONCRETE, PAVEMENT AND SUBBASE MATERIALS SHALL BE REMOVED FROM PROPOSED 

LANDSCAPE AREAS AND REPLACED WITH LOAM MATERIALS SUITABLE FOR LANDSCAPE AND/OR STORMWATER 
MANAGEM ENT PURPOSES AND MEETING THE PROJECT SPECIFICATIONS. 

8. WHERE SPECIFIED TO REMAIN, MANHOLE RIMS, CATCH BASIN GRATES, VALVE COVERS, HANDHOLES, MONITORING 
WELLS, ETC. SHALL BE ADJUSTED TO FINISH GRADE. 

9. NO BURNING SHALL BE PERMITTED PER LOCAL REGULATIONS. 

10. HAZARDOUS MATERIALS ENCOUNTERED DURING DEMOLITION AND CONSTRUCTION ACTIVITIES SHAll BE ABATED IN 
STRICT ACCORDAN CE WITH ALL APPLICABLE STATE AND LOCAL REGULATIONS. 

11. SEE EROSION CONTROL PLANS FOR EROSION CONTROL REQUIREMENTS TO BE IN PLACE PRIOR TO START OF 
DEMOLITION ACTIVITIES, INCLUDING, BUT NOT LIMITED TO; SILT FENCING, STABILIZED CONSTRUCTION SITE EXITS, 
AND STORM DRAIN INLET PROTECTION. 

12. ALL DEMOLISHED MATERIALS OR MATERIALS SCHEDULED TO BE REMOVED SHALL BECOME THE PROPERTY OF THE 
CONTRACTOR UNLESS SPECIFIED. 

13. ALL MATERIALS SCHEDULED TO BE REMOVED SHALL BE LEGALLY DISPOSED IN ACCORDANCE WITH ALL LOCAL, STATE, 
& FEDERAL REG ULATIONS AND CODES. 

14. LEDGE REMOVAL MAY BE REQUIRED ON THE PROJECT. THE CONTRACTOR SHALL PROVIDE THE CITY WITH A LEDGE 
REMOVAL PLAN . IF BLASTING IS TO BE PERFORMED, All STATE AND LOCAL REQUIREMENTS SHALL BE COMPLIED 
WITH. NO BLASTING IS ALLOWED WITHOUT A BLAST SURVEY BEING COMPLETED PRIOR TO. 

16. CONTRACTOR SHALL COORDINATE All ELECTRICAL DISCONNECTIONS/INSTALLATIONS WITH EVERSOURCE. 
CONTACT NICK KOSKO@ 603-332-4227, EXT. SS55334 

17. CONTRACTOR SHALL COORDINATE All NATURAL GAS DISCONNECTIONS/INSTALLATIONS WITH UNITIL 
CORPORATION. CONTACT DAVID BEAULIEU@ 603-294-S144 

18. CONTRACTOR SHALL COORDINATE ALL CABLE DISCONNECTIONS/INSTALLATIONS WITH COM CAST. 
CONTACT MIKE COLLINS @ 603-679-5695 EXT 1037 

19. CONTRACTOR SHALL COORDINATE ALL TELE-COMMUNICATION DISCONNECTIONS AND INSTALLATION WITH 
FAIRPOINT COMMUNICATIONS. CONTACT JOE CONSIDINE@ 603-427-5525 

SITE NOTES 
1. ON NOVEMBER 20, 2018 THE PORTSMOUTH BOARD OF ADJUSTMENT GRANTED THE FOLLOWING: 

A VARIANCE FROM SECTION 10.521 TO PROVIDE ONE UNIT PER ±8,321 Sf WHERE 10,000 SF IS REQUIRED; 

A VARIANCE FROM SECTION 10.522 TO ALLOW TWO NEW APARTMENT BUI LDINGS OF 170 FEET± AND 225 FEET± IN LENGTH FOR A 
MULTY-FAMILY DWELLING WHERE 160-FEET IS THE MAXIMUM ALLOWED. 

2. TWO BICYCLE RACKS WILL BE PROVIDED, ONE IN FRONT OF EACH BUILDING. 
3. ALL BONDS AND FEES SHALL BE PAID/POSTED PRIOR TO INITIATING CONSTRUCTION. 
4. ALL CONDITIONS OF THIS APPROVAL SHALL REMAIN IN EFFECT IN PERPETUITY PURSUANT TO THE REQUIREMENTS OF THE SITE PLAN 

REVIEW REGULATIONS. 
S. ALL CONSTRUCTION SHAl l MEET THE MINIMUM CONSTRUCTION STANDARDS OF THE CITY OF PORTSMOUTH & NHDOT'S STANDARD 

SPECIFICATIONS FOR ROAD & BRIDGE, LATEST EDITION. THE MORE STRINGENT SPECIFICATION SHALL GOVERN. 
6. CLEAN AND COAT VERTICAL FACE OF EXISTING PAVEMENT AT SAW CUT LINE WITH RS-liMMEDIATELY PRIOR TO PLACING NEW 

BITUMINOUS CONCRETE. 
7. TH E CONTRACTOR SHALL VER IFY All BENCHMARKS AND TOPOGRAPHY IN THE FIELD PRIOR TO CONSTRUCTION. 
8. THE CONTRACTOR SHALL VERIFY ALL BUILDING DIMENSIONS WITH THE ARCHITECTURAL AND STRUCTURAL PLANS PRIOR TO 

CONSTRUCTION. ALL DISCREPANCIES SHALL BE IMMEDIATELY BROUGHT TD THE ATTENTION Of THE ARCHITECT AND ENGINEER FOR 
RESOLUTION. 

9. AREA OF DISTURBANCE OVER 43,S60 SF, COVERAGE UNDER EPA NPDES PHASE II CONSTRUCTION GENERAL PERMIT REQUIRED (NO\ TO BE 
PREPARED AND SUBMITTED BY CONTRACTOR, SWPPP AND INSPECTIONS TO BE PREPARED AND PERFORMED BY CONTRACTOR). SITEWORK 
ACTIVITIES UNDER 100,000 Sf. NHDES ALTERATION OF TERRAIN PERMIT NOT REQUIRED. 

10. SNOW SHALL BE STORED AT THE EDGE Of PAVEMENT, IN UPLAND AREAS SHOWN THEREON. NO SNOW STORAGE SHALL BE PROVIDED IN 
THE LANDSCAPED ISLAND BETWEEN THE DRIVEWAY ENTRANCE AND EXIT THAT WOULD RESTRICT SITE VEHICULAR AND PEDESTRIAN SIGHT 
DISTANCE. If ADEQUATE ON-SITE SNOW STORAGE IS NOT AVAILABLE, THE SNOW SHALL BE REMOVED FROM THE SITE AND LEGALLY 
DISPOSED. 

11. PAVEM ENT MARKINGS SHALL BE CONSTRUCTED USING WHITE, YELLOW, OR BLUE TRAFFIC PAINT (WHERE SPECIFIED) MEETING THE 
REQUIREMENTS OF AASHTO M248, TYPE fOR EQUAL. PAINTED ISLANDS AND LOADING ZONES SHALL BE 4"-WIDE DIAGONAL WHITE LINES 
3'-0" O.C. BORDERED BY 4" -WIDE WHITE LINES. PARKING STALLS SHALL BE SEPARATED BY 4"-WIDE WHITE LINES. SEE DETAILS FOR 
HANDICAP SYMBOLS, SIGNS AND SIGN DETAILS. PAVEMENT MARKINGS SHALL BE INSTALLED AT LEAST 14-DAYS AFTER INSTALLATION OF 
WEARING COURSE PAVEM ENT. CONTRACTOR SHALL APPLY TWO (2) COATS OF ALL PAVEMENT MARKINGS. 

12. PAVEMENT MARKINGS AND SIGNS SHALL CONFORM TO THE REQUIREMENTS OF THE "MANUAL ON UNIFORM TRAFFIC DEVICES," 
"STANDARD ALPHABETS FOR HIGHWAY SIGNS AND PAVEMENT MARKINGS" AND THE AMERICANS WITH DISABILITIES ACT (ADA), LATEST 
EDITIONS. 

13. THE CONTRACTOR SHALL VERIFY ALL BU ILDING DIMENSIONS WITH THE ARCHITECTURAL AND STRUCTURAL DRAWINGS PRIOR TO 
CONSTRUCTION. ANY AND ALL DISCREPANCIES SHALL BE IMMEDIATELY BROUGHTTO THE ATTENTION OF BOTH THE ARCHITECT AND CIVIL 
ENGINEER FOR RESOLUTION. 

14. ALL IMPROVEMENTS SHOWN ON THI S SITE PLAN SHALL BE CONSTRUCTED AND MAINTAINED IN ACCORDANCE WITH THE PLAN BY THE 
PROPERTY OWNER AND Al l FUTURE PROPERTY OWNERS. NO CHANGES SHALL BE MADE TO THIS SITE PLAN WITHOUT THE EXPRESS 
APPROVAL OF THE PORTSMOUTH PLANNING DIRECTOR. 

15. THE SITE PLAN PLAN SHALL BE RECORDED IN THE ROCKINGHAM COUNTY REGISTRY OF DEEDS. 
17. SITEWORK CONTRACTOR SHALL PREPARE A LICENSED LAND SURVEYOR (LLS) STAMPED AS-BUILT SITE PLAN & PROVIDE A DIGITAL 

(CAD FORMAT) COPY FOR THE CITY'S G.I.S. DATA BASE. 

18. THE PROPOSED LIGHTING SHALL BE DARK SKY FRIENDLY. 

GRADING AND DRAINAGE NOTES 

1. PRIOR TO CONSTRUCTION, CONTRACTOR SHALL FIELD VERIFY LOCATIONS AND ELEVATIONS OF ALL EXISTING 

UTILITIES SCHEDULED TO REMAIN. 

2. ALL BENCHMARKS AND TOPOGRAPHY SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR TO INITIATING 

CONSTRUCTION 

3. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL READ AND FAMILIARIZE THEMSELVES WITH THE PROJECT 

GEOTECHNICAL REPORT. THE CONTRACTOR SHALL BE RESPONSIBLE FOR FOLLOWING ALL THE 

RECOMMENDATIONS IN THE GEOTECHNICAL REPORT. 

4. DEWATERING ACTIVITIES SHALL BE DONE IN ACCORDANCE WITH EPA AND NHDES REGULATIONS AND 

GUIDELINES. 

5. PROTECTION OF SUBGRADE: THE CONTRACTOR SHALL BE REQUIRED TO MAINTAIN STABLE, DEWATERED 

SUBGRADES FOR FOUNDATIONS, PAVEMENT AREAS, UTILITY TRENCHES AND OTHER AREAS DURING 

CONSTRUCTION. SUBGRADE DISTURBANCE MAY BE INFLUENCED BY EXCAVATION METHODS, MOISTURE, 

PRECIPITATION, GROUNDWATER CONTROL, AND CONSTRUCTION ACTIVITIES. THE CONTRACTOR SHALL TAKE 

PRECAUTIONS TO PREVENT SUBGRADE DISTURBANCE. SUCH PRECAUTIONS MAY INCLUDE DIVERTING 

STORMWATER RUNOFF AWAY FROM CONSTRUCTION AREAS, REDUCING TRAFFIC IN SENSITIVE AREAS, AND 

MAINTAINING AN EFFECTIVE DEWATERING PROGRAM. SOILS EXHIBITING HEAVING OR INSTABILITY SHALL BE 

OVER EXCAVATED TO MORE COMPETENT BEARING SOIL AND BEARING SOIL AND REPLACED WITH FREE DRAINING 

STRUCTURAL FILL IF THE EARTHWORK IS PERFORMED DURING FREEZING WEATHER, EXPOSED SUBGRADES AREA 

SUSCEPTIBLE TO FROST. NO FILL OR UTILITIES SHALL BE PLACED ON FROZEN SOIL CRUST AT THE 

COMMENCEMENT OF EACH DAY'S OPERATIONS DEGREE OF INSULATION AGAINST FREEZING. 

6. IF SUITABLE, EXCAVATED MATERIALS SHALL BE PLACED AS FILL WITHIN UPLAND AREAS ONLY AND SHALL NOT BE 

PLACED WITHIN WETLANDS. PLACEMENT OF BORROW MATERIALS SHALL BE PERFORMED IN A MANNER THAT 

PREVENTS LONG TERM DIFFERENTIAL SETTLEMENT. EXCESSIVELY WET MATERIALS SHALL BE STOCKPILED AND 

ALLOWED TO DRAIN BEFORE PLACEMENT. FROZEN MATERIAL SHALL NOT BE USED FOR CONSTRUCTION. 

7. ALL STORM DRAIN PIPE SHALL BE ADS N-12 OR EQUAL AND APPROVED BY THE ENGINEER. 

8. ALL CATCH BASIN, GATE VALVE COVERS, AND MANHOLE RIMS SHALL BE SET FLUSH WITH OR NO LESS THAN 0.1' 

BELOW FINISHED GRADE. ANY RIM OR VALVE COVER ABOVE SURROUNDING FINISHED GRADE WILL NOT BE 

ACCEPTED. 

9. ALL CATCH BASINS SHALL BE PRECAST, LOCATED IN PAVEMENT AREAS, H-20 LOADING AND BE EQUIPPED WITH 

4-FOOT DEEP MIN SEDIMENTATION SUMPS AND GREASE HOODS. (SEE DETAILS) 

10.ALL SPOT GRADES ARE AT THE FINISH GRADE AND BOTTOM OF CURB WHERE APPLICABLE. 

11.UNLESS OTHERWISE SPECIFIED, RETAINING WALL AND BUILDING PERIMETER DRAINS SHALL BE DIRECTED TO THE 

NEAREST DRAINAGE STRUCTURE. IF DEEMED APPROPRIATE, CONTRACTOR SHALL PROVIDE ADDITIONAL 

UNDERDRAINS AT THE DIRECTION OF THE ENGINEER. 

12.CONTRACTOR SHALL PROTECT ALL RAINGARDENS FROM CONSTRUCTION STORMWATER RUNOFF. TEMPORARY 

SEDIMENT BASINS SHALL BE CONSTRUCTED DURING CONSTRUCTION. STORMWATER SHALL NOT BE DIRECTED 

TO THE RAINGARDENS UNTIL THE WATERSHED ARE HAS BEEN STABILIZED. 

UTiliTY NOTES 

1. ALL WATER MAIN INSTALLATIONS AND SERVICE CONNECTIONS SHALL CONFORM TO PORTSMOUTH WATER 

DEPARTMENT STANDARDS. WATER MAIN SHALL BE WRAPPED WITH A WATER TIGHT POLYETHYLENE WRAPPING. 

ALL JOINTS SHALL HAVE THREE (3) WEDGES PER JOINT. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

ALL SEWER INSTALLATIONS AND SERVICE CONNECTIONS SHALL CONFORM TO PORTSMOUTH WATER AND SEWER 

DEPARTMENT STANDARDS. CONTRACTOR SHALL CONTACT PORTSMOUTH DPW FOR TESTING OF SEWER LINES. 

DO NOT BEGIN CONSTRUCTION UNTIL ALL STATE, LOCAL, AND FEDERAL PERMITS HAVE BEEN APPLIED FOR AND 

RECEIVED. CONTRACTOR SHALL FAMILIARIZE THEMSELVES WITH ALL PERMIT CONDITIONS AND REQUIREMENTS. 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR POSTI NG OF ALL BONDS AND PAYMENT OF ALL TAP, TIE-IN AND 

CONNECTION FEES. 

FIRE ALARM PANEL SHALL BE MONITORED THROUGH A THIRD-PARTY SECURITY COMPANY. CONTRACTOR SHALL 

COORDINATE ALL PANEL LOCATIONS AND INTERCONNECTIONS WITH FIRE DEPARTMENT. 

THE APPLICANT SHALL HAVE A SITE SURVEY CONDUCTED BY A RADIO COMMUNICATIONS CARRIER APPROVED BY 

THE CITY'S COMMUNICATION DIVISION. THE RADIO COMMUNICATIONS CARRIER MUST BE FAMILIAR AND 

CONVERSANT WITH THE POLICE AND RADIO CONFIGURATION. IF THE SITE SURVEY INDICATES IT IS NECESSARY TO 

INSTALL A SIGNAL REPEATER EITHER ON OR NEAR THE PROPOSED PROJECT, THOSE COSTS SHALL BE THE 

RESPONSIBILITY OF THE PROPERTY OWNER. THE APPLICANT SHALL BE REQUIRED TO PAY FOR THE SITE SURVEY 
WHETHER OR NOT THE SURVEY INDICATES A REPEATER IS NECESSARY. THE OWNER SHALL COORDINATE WITH THE 

SUPERVISOR OF RADIO COMMUNICATIONS FOR THE CITY. THE SURVEY SHALL BE COMPLETED AND THE REPEATER, 

IF DETERMINED IT IS REQUIRED, SHALL BE INSTALLED PRIOR TO THE ISSUANCE OF CERTIFICATE OF OCCUPANCY. 

ALL TRENCHING, PIPE LAYING AND BACKFILLING SHALL CONFORM TO FEDERAL OSHA AND CITY REGULATIONS. 

SITEWORK CONTRACTOR SHALL COORDINATE ALL WORK WITH MECHANICAL DRAWINGS. 

SEE ARCHITECTURAL/MECHANICAL DRAWINGS FOR EXACT LOCATIONS & ELEVATIONS OF UTILITY CONNECTIONS 

AT BUILDINGS. COORDINATE ALL WORK WITHIN FIVE (5) FEET OF BUILDINGS WITH BUILDING CONTRACTOR AND 

ARCHITECTURAL/MECHANICAL DRAWINGS. ALL CONFLICTS AND DISCREPANCIES SHALL BE BROUGHT TO THE 

ATTENTION OF THE ENGINEER IMMEDIATELY AND PRIOR TO COMMENCING RELATED WORK. 

FINAL UTILITY LOCATIONS TO BE COORDINATED BETWEEN THE CONTRACTOR, ALL APPROPRIATE UTILITY 

COMPANIES AND THE ARCHITECT. 

CONTRACTOR SHALL COORDINATE ALL TELECOMMUNICATIONS INSTALLATIONS WITH FAIRPOINT 

COMMUNICATIONS. 

CONTRACTOR SHALL COORDINATE ALL CABLE INSTALLATIONS WITH COM CAST. 

CONTRACTOR SHALL COORDINATE ALL ELECTRICAL INSTALLATIONS WITH EVERSOURCE. ALL ELECTRIC CONDUIT 

INSTALLATION SHALL BE INSPECTED BY EVERSOURCE PRIOR TO BACKFILL, 48-HOUR MINIMUM NOTICE REQUIRED. 

TRANSFORMER SHALL BE PAD MOUNTED. COORDINATE WITH ARCHITECT & EVERSOURCE. 

DETECTABLE WARNING TAPE SHALL BE PLACED OVER THE ENTIRE LENGTH OF ALL BURIED UTILITIES, COLORS PER 

THE RESPECTIVE UTILITY PROVIDERS. 

CONTRACTOR SHALL CONTACT CITY OF PORTSMOUTH DEPARTMENT OF PUBLIC WORKS AT 603-427-1530 

TO COORDINATE INSPECTION OF SEWER WORK. 

THE TESTING OF THE MUNICIPAL SEWER INFRASTRUCTURE IMPROVEMENTS SHALL BE UNDER THE SUPERVISION 

OF THE PORTSMOUTH DEPARTMENT OF PUBLIC WORKS (DPW). 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN DATE 
GENERAL NOTES 
1. THE INTENT OF THIS PLAN SET IS TO PROVIDE THE NECESSARY INFORMATION FOR THE REVIEW, PERMITTING AND REDEVELOPMENT Of 145 LANG ROAD. THESE 

PLANS PROVIDE DETAILED INFORMATION FOR THE SITE LAYOUT, GRADING, UTILITIES, STORMWATER MANAGEMENT, AND LANDSCAPE IMPROVEMENTS. THE 
PROJECT INTENDS TO IMPLEMENT TWO NEW 3-STORY MULTI-FAMILY BUILDINGS. 

2. DO NOT BEGIN CONSTRUCTION UNTIL ALL STATE, LOCAL AND FEDERAL PERMITS HAVE BEEN APP LI ED FOR AND RECEIVED. THE LANDOWNER AND THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR COMPLYING WITH LOCAL, STATE AND FE DERAL WETLA ND PERMITTING REQUIREMENTS INCLUDING PROTECTION OF 
NATURAL RESOURCES AND THEIR BUFFERS. 

3. CONTRACTOR SHALL CALL DIG SAFE AT 1 (800) DIG-SAFE AT LEAST SEVENTY-TWO (72) HOURS PRIO R TO CO MMENCING CONSTRUCTION. 

4. CONTRACTOR SHALL NOTIFY CITY OF PORTSMOUTH DEPARTMENT OF PUBLIC WORKS PRIOR TO COMMENCING CONSTRUCTION ACTIVITIES. 

S. CONTRACTOR SHALL INSTALL AND MAINTAIN A TEMPORARY SECURITY FENCE AROUND THE PERIMETER OF THE WDRK AREA THROUGHOUT CONSTRUCTION. 

6. CONTRACTOR SHALL INSTALL AND MAINTAIN TEMPORARY SEDIMENT AND EROSION CONTROL ITEMS TO PREVENT SEDIM ENT FROM CONSTRUCTION ACTIVITIES 
FROM LEAVING THE SITE. CONTROLS SHALL BE INSPECTED ON A REGULAR BASIS AND AFTER All RAIN EVENTS OF 0.25 INCHES OR GREATER. ANY DEFICIENCIES IN 
THE CONTROLS SHALL BE ADDRESSED IMMEDIATELY AND BROUGHT TO THE ATTENTION OF THE OWNER. ALL STORMS DRAINS WITHIN OR ADJACENT TO THE 
WORK AREA, WITH THE POTENTIAL TO RECEIVE RUNOff FROM EXPOSED CONSTRUCTION AREAS, SHALL RECEIVE STOR M DRAIN INLET PROTECTION. 

7. CONTRACTOR SHALL PREVENT TRACKING OF DIRT ONTO ANY PUBLIC OR PRIVATE ROADWAYS. IF TRACKING OF DIRT FROM CONSTRUCTION VEHICLES IS PRESENT 
ON THE OPEN STREETS, CONTRACTOR WILL BE REQUIRED TO SWEEP THE ROADWAY AT NO ADDITIONAL EXP ENSE TO THE OWNER. 

8. ALL TEMPORARY EROSION CONTROL MEASURES SHALL BE MAINTAINED UNTIL THE CONTRIBUTING ARE IS STABILIZED. 

ZONING SUMMARY 
ZONING DISTRICT GA/MH (MAXIMUM LOT COVERAGE = 50%) 

LOT 287-01 
REQUIRED 
5.0 Acres 

(21 7,800 SF) 

EXISTING PROPOSED 
LOT AREA 35.53 Acres 35.53 Acres 

(1 ,547,700 SF) 

LOT AREA PER DWELLING (DENSITY) 
SF 

10,000 SF 10,673 SF 8,321 ± 

NUMBER OF UNITS 

MINIMUM YARDS DIMENSIONS 
FRONT 
SIDE/REAR 

MAXIMUM STRUCTURE DIMENSIONS 
HEIGHT 
COVERAGE 
LENGTH (MULTI-FAMILY DWELLING) 

OPEN SPACE 

PARKING CALCULATIONS 

154 
(ALLOWED) 

30 FT 
25 FT 

35 FT 
20% 
160 FT 

50% 

145 

71 FT 
25 FT 

N/A 
4.1% 
285 FT± 

87%± 

PER ZONING REGULATION 10, 1110 FOR MULTI-FAMILY BUILDINGS 
1.3 STALLS PER UNIT 

VISITOR PARKING 1 STALL PER 5 UNIT 
MINIMUM STALLS ALLOWED ALLOWED 

MAXIMUM ALLOWABLE STALLS (120% MIN) 

PROVIDED 

* SEE SITE NOTE 1 

186* 

71 FT 
35 FT 

33.5± FT 
5.0% 
225 FT±* 

85%:1: 

245 STALLS 
38 STALLS 

283 STALLS 
340 STALLS 

- 366 STALLS** 

** CONDITIONAL USE PERMIT FOR PARKING IS REQUIRED TO EXCEED 120% OF 
MAXIMUM ALLOWABLE PARKING SPACES. 
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PROPERTY LINE (P /L) 

WETLANDS 
(3,120± SF) 

I 
I -- •.• 

FIRE 
HYDRANT 

w 
EXISTING 30 UNIT BUILDING 

w 
z 

0 
w 
w 
co 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 
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CHAIRMAN DATE 

LIMIT IF DETAILED SURVEY 
(MARCH 2019) 

I 
r 
I 

NEW 3-STORY, 
18 UNIT BUILDING 

(SEE ARCH PLANS) 

REMOVE PORTION OF 
EXISTING BUILDING 

(SEE NOTE 1) 

WETLAND 
(385± SF)' 

-------. ' i ! 

----· '~. \ I 

EXISTING 24 UNIT BUILDING 

..... ~ ..... . . . . . . . . . . 

-\ I · 

'. I , 

NEW 3-STORY 
24 UNIT BUILDING 

(SEE ARCH PLANS) 

i i 

EXISTING 30 UNIT 

I 

1287-011 ~-······~- ---------;--------. 
'~:-~ ~-- ... 

••• .di. • •• - .. -
' 

EXISTING 30 UNIT BUILDING 
------- -------·- -------------------

····;------------ / """' 
.:k:""•• -------- ./ 

- ... ,.., .. "' "' ····; 
Jr. .: 
/ 

1287-01-A I 

SNOW SHALL NOT BE STORED IN 
THE WETLAND BUFFER AREAS. 

EDGE OF WETLANDS 
(SEE NOTE 8 SHEET EC-1) 

~--\: / """' .;l,;. 

"' .... ..-<<>.. . ... ------~/r: p /L 
all. ... 

..... "·,;;·-. ..... -· ··.... /--.. v. 
"" ,,;·....... _./ . REMOVE DEBRIS PILES WITHIN THE -~ 

"" ~---......... / "' WETLANDS BUFFER. ALL DEBRIS SHALL 
ZONE X 

(UN SHADED) 

AREA OF DETAIL 
"' .. _, BE REMOVED AND DISPOSED OFF-SITE. 

SEE SHEET CUP-2. I 

\ 

I 

NOTES: I 
1. BUILDING TO BE PARTIALLY REMOVED. 1HE 

BOILER ROOM SHALL REMAIN. 1HE PORTION OF 
1HE EXISTING BUILDING TO BE REMOVED 
INCLUDES LAUNDRY ROOM, OFFICE, MAINTENANCE I 
STORAGE, AND A 3 BEDROOM APARTMENT ON 
1HE UPPER FLOOR. 
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AREA OF DETAIL 

::0 
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0 

I 
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RAINGARDEN #2 

I 
I 
I 

LIMIT IF DETAILED SURVEY 
(MARCH 2019) 

~£ '00 FT WETLANDS BUFFER 

I ~ 
(LOT 287-1A) 

I '\ 
I 
I 
I EDGE OF WETLANDS 

OPEN 
SPACE 

TAX MAP 287, LOT 1 
35.53 ACRES 

1287-01-A I 

LOT PLAN 
SCALE: 1 INCH = 200 FEET 

GRAPHIC SCALE 
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I .. 
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NOTES: 

1. BUILDING TO BE PARTIALLY REMOVED. THE BOILER ROOM SHALL REMAIN . 
THE PORTION OF THE EXISTING BUILDING TO BE REMOVED INCLUDES 
LAUNDRY ROOM, OFFICE, MAINTENANCE STORAGE, AND A 3 BEDROOM 
APARTMENT ON THE UPPER FLOOR. 

2. THE EXISTING PLAYGROUND EQUIPMENT WILL BE RELOCATED TO THE 
ADJACENT LOT 287-1-A IN THE OPEN AREA SOUTH OF LOT 286-13. 0 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN DATE 

TREES TO 
REMAIN 

0GRILL 
\---------j RELOCATE PICNIC 

TABLES AND GRILLS 
(LOCATION TBD) 

lOD DECK-y__. 
-~ 45. 7± 

s 

/ 

-r---=-~ - - - - - .... -

INSTALL EROSION 
CONTROL BARRIER ALONG 
DOWNSTREAM PORTION OF 
SITE 

SN OW 
PILE 

TREES TO t----...!1 
REMAIN 

253 254 

~0-: 
~ 
~ 
o/A~ 

GAS SERVICE 
ATTACHED TO 
FOUNDATION 

BOILER 
ROOM 

FF CONCRETE 
EL~ 47.84 

I 
I 
I 
I 

r-
L-

\ 

J 

l 

\ 
I 

\ 

LIMITS OF 
BUILDING 
DEMOLITION. 

0GRILL 

LIMITS OF f----. 
PROPOSED 
BUIDINGS 

\ 

l 

I 

L 

REMOVE PORTION OF EXISTING BUILDING. 
REMOVE ALL UTILITY SERVICES TO 
PORTION OF BUILDING TO BE REMOVED. 
(SEE NOTE 1) 

BRUSH 

1 r 

CLEAR SITE OF VEGETATION, 
INCLUDING STUMPS 

SAWCUT AND REMOVE _ _ _ 
PAVEMENT FOR NEW -w --'1'-1--\-..\--------- W - ----t:=:f---- w 

SEE OVERALL PARKING PLAN 
SHEET P-1 FOR REVISED 
PARKING STALL LAYOUT 

DUMPSTER PAD I I 1 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 

100 FT 
WETLAND 

BUFFER 

INSTALL STORM DRAIN INLET PROTECTION 
TO ALL CATCH BASINS IN OR ADJACENT TO SITE 

WITH POTENTIAL FOR CONSTRUCTION RUNOFF. 
MAINTAIN UNTIL SITE IS STABILIZED. (TYP) 

r 

J 

' 

- .... 

BRUSH 
OGRILL 

REMOVE AND REUSE 
EXISTING ROCK BOULDERS 
FOR LANDSCAPE FEATURES 

- .... - .. RELOCATE GAS LINE 
OUT OF BUILDING LIMITS. 

SEE UTILITIES PLAN. 

0 GRILL 

® 
® 
® 

~ 

- .... 

I 
--.J 

q,'? 

I 

q,'? 

I 
PLAY 
AREA 

en 
a. 

AREA I \PLAY 

J I~ 

P/L 

REMOVE BIKE RACKS 
AND INSTALL NEW RACKS. 

® 
SNOW~ 
PILE \!3 

SNOW 
PILE 

q,'? ® 

SEE SITE PLAN AND DETAILS 

PRESERVE AND PROTECT 
EXISTING SEWER FORCE MAIN 

INSTALL EROSION CONTROL BARRIER 
ALONG DOWNSTREAM PORTION OF SITE. 
TO BE MAINTAINED UNTIL SITE 1:5 
STABILIZED (TYP) . 

REPLACE EXISTING 18" CMP 
WITH 15" HDPE TO OUTLET. 

(CUP WETLANDS PERMIT 
REQ'D FOR WORK IN BUFFER) 

RELOCATED PLAYGROUND 
EQUIPMENT. SEE NOTE 2. 
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ZONING SUMMARY: 

SEE GENERAL NOTES SHEET GN-1 FOR ZONING TABLE 

THE FOLLOWING VARIANCES WERE GRANTED BY THE ZONING 
BOARD OF ADJUSTMENT IN NOVEMBER 20, 2018: 

PARKING CALCULATIONS: 

PER ZONING REGULATION 1 0. 1110 FOR MULTI-FAMILY BUILDINGS 
186 UNITS X 1.3 STALLS PER UNIT = 242 STALLS 
\ilSITOR PARKING 1 STALL PER 5 UNIT = 38 STALLS 

MIN/MUM STALLS ALLOWED = 280 STALLS 

WOOD DtCK 
WOOD OtCK 

/ 

WOOD DECK 

1. SECTION 10.521- TO PROVIDE ONE UNIT PER 8,321 SF 
WHERE 10,000 IS REQUIRED. DENSITY CALCULATIONS BASED 
ON PARCEL SIZE OF 35.53 ACRES. NUMBER OF UNITS 
REQUESTED IS 186. 

MAXIMUM ALLOWABLE STALLS (120% MIN) = 336 STALLS 
WOOD DECK 

TOTAL STALLS PROI!lDED = 366 STALLS* 

* CONDITIONAL USE PERMIT FOR PARKING REQUIRED. 
2. SECTION 10.522 - CONSTRUCT A NEW 225 FT AND 170 

FOOT LENGTH MULTI-FAMILY BUILDING WHERE 160 FEET IS 
ALLOWED. FOUR OF THE EXISTING MULTI-FAMILY BUILDINGS 
ON SITE ARE 285 FEET IN LENGTH. 

SEE CONDITIONAL USE PARKING PLAN, SHEET CUP-1 FOR FULL SITE PARKING LAYOUT 

BICYCLE PARKING: 

GRILL 

0 0 

WOOD DECK 
EL~ 45.7± 

TWO VISITOR BICYCLE RACKS ARE PROI!lDED AT EACH BUILDING. 
PER SECTION 10.1116, ONE BiCYCLE PARKING SPACE PER 5 UNITS. 
9 BICYCLE SPACES REQUIRED, 10 SPACES PRO\ilDED. _,..--..._ 

THE SOLE PURPOSE OF THIS PLAN IS TO DEPICT THE LOCATION OF 
EXISTING AND PROPOSED IMPROVEMENTS ON THE SinE. RECORDING OF 
THIS PLAN WAS A REQUIREMENT OF THE PORTSMOUTH PLANNING BOARD 
AS PART OF THEIR APPROVAL. 

0 

FOR JAMES VERRA & ASSOCIATES, INC. 

DAnE 

EXISTING TREE 
LINE (TYP) 

RAINGARDEN #1 

MECHANICAL 
ROOM (TYP) 

RELOCATE GRILL AND PICNIC TABLES 
(FINAL LOCATION TBD IN FIELD, TYP) 

WOOD DECKS 
(TYP) 

24" WIDE STONE 
DRIP EDGE ( TYP) 

~~ 
~~!5r 

EXISTING BUILDING AND 
DECK TO BE REMOVED 
(SEE DEMOLITION PLAN) 

I I #1 
~;;q~=j3 STORY - 18 UNIT 

5 FT WIDE 
CONCRETE 
SIDEWALK 
(TYP) 

~~':s;),(Jj - 8 2 ® ~·~ ,• '• '::/ 
~ ~4 ~ 83 / 
~ ':;;::) :t$.Y - _)':-0 ";>;!'~ ~ ,• 
~~ /~ ,L ..- BOILER ROOM 

8 1 .· / .• ~-:e TO REMAIN 
/ I .· ) 
~~ .. ~ ~ ,•' 

···--.. , ,.- B 4 M 
QJ 

CONSTRUCT NEW WALL 
SEE ARCHITECTURAL PLANS 

'--

MULTI-FAMILY 
BUILDING 

. I 
. I· 

0 

R=25 

BUILDING #2 
3 STORY - 24 UNIT 

! I '! i 

Y BUILDING 

· ' · • • , ., > \ l 

, II' 
' ' 

0 
c-i 
co 

WOOD DECK 

WOOD RAMP 

I i! 

PERMEABLE PAVERS 
ADA ACCESSIBLE 
STALL (SEE DETAILS) 

LIGHT (TYP, SEE DETAILS) 
POLE 

~ 

s 
0 
__j 

w 
Ill 
w 
w 
({) 
~ 

w I z 
__j 

I 
u 

I ~ 
2 

~ ~14 
~~ 

SNOW--~ 
STORAGE 7 

CONSTRUCT 5 FT 
WIDE BITUMINOUS SW 
W/ BIT CURB 

BOILER 
ROOM 

FF CONCRETE 
EL~ 47.84 

PROPOSED 
DUMPSTER PAD 
WITH ENCLOSER 

./ (SEE DETAILS) ---=~NEW CROSSWALK --
CONSTRUCT 5 FT 
WIDE BITUMINOUS SW 
W/ BIT CURB 

MEET AND MATCH 
EXIS1lNG PAVEMENT 

. I 
I , 

R=3 
(TYP) 

R=15 
(TYP) 

I I , 

CROSSWALK = 
(8' WIDE W/12" BARS~ 

@ 3' O.C., TYP) - MEET AND MATCH 
- EXISTING DRIVE 
- R1 - 1 STOP SIGN u v ! AND 12" STOP BAR 

(TYP) 

' 
' 

\ \ 

I ~ ~ \ I \ 
0

61ll l~~~~~~~~·~~L· ~~~~~~~::::=:::~::~====~~~~~;:::~~~:~~ :::::·==-~~ ==~======~~~~::~ ~. 
' / : 

~~-----~, ~ c!J 

- . . '' ' '-'' " L 

-
N p~~-¥-~E-~0;~~=-~~~f/~ ~ 

z 

I ~ 
MEET AND MATCH \I-
EXISTING BIT SIDEWALK ~ = 

I 

' 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN 

WOOD DECK 

WOOD DtCK 

,. 

FLUSH CURB 
AND TIPDOWN 

i II , ! 1 

ADA AND VAN 
ACCESSIBLE STALLS 

(SEE DETAILS) 

R1-1 STOP SIGN 
111 AND 12" STOP BAR 

i I 

-

/ 

WOOD DtCK 

\ 

DATE 

RAINGARDEN #2 

113 

SNOW 
STORAGE 
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NOTES 

• SEDIMENT TRAPS AND/OR BASINS SHALL BE BE USED AS -fl!QJ.- __ 
NECESSARY TO CONTAIN RUNOFF UNTIL SOILS ARE STABILIZED. --- ',_ 
STORMWATER PONDS AND SWALES MUST BE STABILIZED PRIOR '-• 

OVERFLOW WEIR 
TO DIRECTING RUNOFF TO THEM. . .... ELEV = 48.5 

• FINAL LOCATION OF YARD DRAINS TO BE DETERMINED IN FIELD. 0):. (SEE DETAILS) 
FOUNDATIONS DRAINS TO TIE INTO COLLECTION SYSTEM. ~~--~>J0 · ·-... _ 
ALL TEMPORARY EROSION CONTROL MEASURES SHALL BE 
MAINTAINED UNTIL ALL CONTRIBUTING AREAS ARE STAIBILIZED, 

I 
DRAINAGE STRUCTURES RAINGARDEN #1 

• 

• 

PDMH #1 
RIM = 48.50 
8" INV. IN=43.20 (YD2) 
12" INV. IN=43.20 (OS2) 
6" INV. IN= 43.70 (UD) 
12" INV. OUT=43.1 0 (CBS) 

YARD DRAIN (YD) #1 
RIM = 49.5 
6" I NV. IN(2)= 43.70 (RD) 
8" INV. OUT= 46.50 

CB #6 (REPLACE) 
RIM = 45.88 

(1) 12" CMP IN= 40.93 
(2) 18" CMP IN= 40.57 
(3) 8" PVC IN = 40.83 

12" I NV. IN=42. 35 (PDMH1) 
18" INV. OUT=40.83 

YARD DRAIN (YD) #2 
RIM = 47.25 
6" INV. IN = 43.75 (UD) 
8" INV. OUT= 43.50 

STORMWATER PRACTICES 

RAINGARDEN #1 

BOTTOM AREA=1000 SF 
BOTTOM ELEV = 46.0 
BERM ELEV = 48.0 
OVERFLOW WEIR, ELEV = 47.5 

SEDIMENT FOREBA Y 
BOTTOM AREA = 175 SF 
BOTTOM ELEV = 47.5 
BERM ELV = 49.0 
OVERFLOW WEIR, ELEV = 48.5 

0 / 

RAINGARDEN #2 

BOTTOM AREA=400 SF 
BOTTOM ELEV = 46.5 
BERM ELEV = 48.0 

OUTILET STRUCTURE 2 (OS2) 
RIM (18" BEEHIVE) = 47.5 
6" UD (IN)= 43.75 
12" INV (OUT) = 43.50 

NO PRE-TREATMENT REQ'D 

/ 
/ 

/ 

r 
t 

/ 
/ 

/ 

/ 
/ 

-- --~ ~ - ·~- "'• -...... 

/ 

' \ 

I 
I 

/ 
I 

' '- '-
' ' 

~ OVERFLOW WEIR #1 
, ELEV = 47.5 

·\,f __ ....... /--\ I 
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INV OUT 12"CMP~ 48.77 

SEDIMENT FOREBA Y 
175 SF BOTTOM AREA 

• BOTTOM ELEV 47.5 ·v 
' ' ... 
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I 
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FF= 50.0 

I 
FF= 50.0 

~~i=9UNIT MULTI-FAMILY 
BUILDING 

' ' ' ' ' 

FF= 51.0 

~--~ --

' ' ! : ' I • ( i ' I I i 

6" UNDERDRAIN. 
SEE PPERMEABLIE 
PAVERS DETAIL 

X 

3 STORY - 24 UNIT 
MULTI-FAMILY BUILDING 

FF= 51.0 

II ' 
i ' 

1.8% 

I ....I 
FF= I 50.0 

I 
I 
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I 
I 
I 

-
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100 FT SETBACK 
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0 INITIAL SUBMISSION 

1 TAC COMMENTS 

BY DATE 
EDW 05/20/19 
EDW 08/06/19 

I 
I 
I 

/ ( 

II , I! 

SHALLOW RETENTION POND 
BOTTOM ELIEV=47.0 

i I 1' t 1 

·'· 

PDMH-P1 

I ' I I 
• ' r ·' ' 

REPLACE CB #6 
NEW 12" HOPE 

INV=42.35 

REPLACE EXISTING 18" CMP WITH 
18" HOPE TO OUTILET. APPROX 250 LF. 

WETILANDS CUP REQUIRED FOR WORK 
WITHIN BUFFER. 

!\) 
flJ 

I 
/ 

I 

MEET AND MATCH 
EXISTING DRIVE 

MATCHLINE (SEE SHEET CUP-2)-

/ 

NOTES: 

THE OWNER AND/OR HOMEOWNERS ASSOCIATION SHALL BE RESPONSIBLE FOR 
LONG nERM INSPECTION AND MAINTENANCE OF THE SITE AND STORMWATE.R 
FACILITIES. 
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' • 

SEWER STRUCTURES 

RELOCATE GASE AND 
ELECTRIC LINES OUT 

OF STORMWA TER 
TREATMENT AREAS. 

' "' "' 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

/~ r-;rr ~· 1 
, /-6" X 10" TEE WITH 6" GATE VALVE FOR FIRE SUPPESSSION 

SERVICE. USE TAPPING SLEAVE SLEEVE CONNECTIONS FOR PROPOSED SEWER MH #1 
RIM = 52.1 
8" INV. IN = 46.70 (VIF) 
8" INV. OUT= 46.20 

APARTMENTS 
ALL FIRE SERVICE CONNECTIONS TO WATER MAINS. VERIFY 

SIZE OF MAIN PRIOR TO CONSTRUCTION. 

PROPOSED SEWER MH #2 
RIM = 50.2 
8" INV. IN = 45.10 
8" INV. OUT= 45.00 SMH# 11 PROPOSED SEWER MH #3 

1 RIM = 49.2 
8" INV. IN = 44.0 
8" INV. OUT= 43.45 (VIF) 

MECHANICAL ROOM 
(ELECTRIC/HVAC) 

PROPOSED GAS SERVICES 
FROM EXISTING CROSS 

COUNTRY GAS (TYP) 

PROPOSED ELECTRICAL 
TO MECHANICAL ROOMS 

(TYP) 

EXISTING HOT WATER 
FROM BOILER ROOM (BW) 

, MECHANICAL ROOM 

B 2 

FIRE HYDRANT 

~ (WATER AND SPRINKLER) 

1 Q) 
3 '\0 

BOILER 
ROOM 

lf J 

RAIN GARDEN 

LLJ 
a. 

LLJ a. 

,()Q 

#1 ~ PG '--- '?<; 

3 STORY - 18 
w~i==9UNIT MULTI-FAMILY 

BUILDING 

6" SEWER INV. 
ELEV = 43.0 

.., 
I 

6" FIRE SUPPRESSION 
WATER SERVICE 

I I I \ 

CHAIRMAN 

0 

PROPOSED 2" DIA DOMESTIC WATER -
NEW TRANSFORMER TO SERVICE AND CORP STOP. VERIFY -

SERVICE TWO NEW SIZE W/ MECHANICAL DWGS. ---
BUILDINGS ~ -

- -W ~ \ W W = 
7 X 10" TEE WITH 6" GA~ VALVE FOR l n/ \ 0 

FIRE SUPPESSSION SERVICE. USE EXISTING 10" WATER MAIN / , 

-

1 .. 

DATE 

VERIFY LOCA llON OF 
EXISTING GAS LINE 
AND RELOCATE AS 
REQUIRED. 

3 STORY - 24 UNIT 
MUL 11-FAMIL Y BUILDING 

6" PVC SDR 35 SEWER 
(S = 0.005) 

'lj I' ! i I 

·i • I I .. . 

:1/tJTi'Tl"J-n.,.j,, ... ~ -

:'N:tti+h'-L[.:).Jl11 I 
' 

PE 

' i :f 
LIGHT POLE (TYP) 

WOOD RAMP 

6" SEWER INV. 
ELEV = 43.5 

, I, 

6" PVC SDR 35 SEWER 
(S = 0.020) AND 

4" PVC VENT PIPE 
(TANK TO BLDG) 

SEWER PUMP STATION 
(SEE DETAILS) 

"' 

I i 

SEE SITE LIGHTING PLAN 

TAPPING SLEAVE SLEEVE CONNECTIONS CONFIRM SIZE AND LOCATION IN // 
FOR ALL FIRE SERVICE CONNECTIONS TO FIELD PRIOR TO CONSTRUCTION. 

WATER M~N& VERI~SIT~MNN=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~= 
PRIOR TO CONSTRUCTION. 

~==~~~::::::::::::::::::~~~======~~~~~~~~~~========~~~~==:=~~~~~~~~~~~::=s.:=====~~===============::====r=7======~------s------f~--~~SMH#7 ,.,.. ...._ 

' 

~ 
6" FIRE SUPPRESSION SERVICE 

AND 6" GATE VALVE. 

PSMH 1 

PROPOSED 8" SEWER 
(SDR 35) (S = 0.014) 

'1 

MECHANICAL ROOM 
(WATER AND SPRINKLER) 

PROPOSED 2" DIA DOMESTIC WATER 
SERVICE W/ CORP STOP. VERIFY 
SIZE WITH MECHANICAL DWGS. 

PSMH 3 
t I 

"0 
[I) I 

-

I 

I 
I 

Ia I 
I I I 

I 

PROPOSED 8" SEWER 
(SDR 35) (S = 0.013) 

I I I 
3" SEWER FORCE MAIN TO 
CONNECT TO GRAVITY SEWER 
MH AT JOAN RD/JOAN AVE 
INTERSECTION. 

// 
,•' 

78 

' APARTMENTS 
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PROPERTY LINE (P /L) 

@ 

w 
> 
0:: 
0 
w 

0 
w 
w 
Ill 

- - - -

NEW 18 UNIT BUILDING 

EXISTING 30 UNIT BUILDING 

ll 

----

- - - -

EXISTING 24 UNIT BUILDING 

I 
0 

NEW 24 UNIT BUILDING 

EXISTING 30 UNIT BUILDING 

P/L 

-

- '\____,'----- - -

EXISTING 30 UNIT BUILDING 

NEW PARKING AREA r------
' "•. " 10 

'! I I 

" p ; ' ' •• 

X 

I X> I X 

L 
I I 
I 
I 
I 

EXISTING 30 UNIT BUILDING II 
\ \ I 

~-r--\\1 
- -

L 

0 
)> 
z 
;u 

~ 
0 

P/L 

PARKING CALCULATIONS 

LOT 287-01 
ZONING DISTRICT GA/MH 

LOT AREA 
REQUIRED 
5.0 Acres 

EXISTING 
35.53 Acres 

PROPOSED 
35.53 Acres 

LOT AREA PER DWELLING (DENSITY) 
NUMBER OF UNITS 

10,000 SF 
154 
(ALLOWED) 

10,673 SF 
145 

8,321 ± SF 
186* 

EXISTING (145 UNITS) 
2.07 STALLS PER UNIT 
VISITOR PARKING (1 STALL PER 5 UNITS) 

TOTAL EXISTING STALLS 

- 300 STALLS 
- 29 STALLS 
- 329 STALLS 

PER ZONING REGULATION 10.1110 FOR MULTI-FAMILY BUILDINGS: 

1.3 STALLS PER UNIT 
VISITOR PARKING ( 1 STALL PER 5 UNITS) 
MINIMUM STALLS ALLOWED 

MAXIMUM ALLOWABLE STALLS (120% MIN) 

PROPOSED (186 UNITS) 
EXISTING RESIDENTIAL PARKING STALLS 
0.7 STALLS PER 42 NEW UNITS 
VISITOR PARKING ( 1 STALL PER 5 UNITS) 

PROVIDED 

242 STAALS 
38 STALLS 

280 STALLS 

336 STALLS 

299 STALLS 
29 STALLS 
38 STALLS 

366 STALLS 

(AVE 1.76 STALLS PER UNIT + 1 VISITOR STALL PER 5 UNITS) 

GRAPHIC SCALE 
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END PIPE NEW 18" HDPE 5 FT BEFORE 
EXISTING PIPE END. PROVIDE RIP RAP 
(d50=8") AT OUTLET. 
OWNER SHALL MONITOR OUTLET FOR 
1 YEAR FOR EROSION. 

INSTALL TEMPORARY EROSION CONTROL 
MEASURES (SILT FENCE OR SILT SOXX). 
TO BE MAINTAINED UNTIL SITE IS 
STABILIZED. (TYP) 

CHAIRMAN DATE 

SUMMARY 

THE PROPOSED PROJECT WILL IMPACT APPROXIMATELY 500 SF OF WETLANDS BUFFER 
AREA. THIS IMPACT IS WITHIN AN ALREADY DEVELOPED AREA AND IS FOR THE 
REPLACEMENT OF A CORRODED 18" CORRUGATED METAL PIPE (CMP) THAT WAS 
INSTALLED IN THE 1980'S. THE 18" CMP WILL BE REPLACED WITH A 18" HDPE PIPE. 
A DRAINAGE STUDY HAS BEEN PREPARED FOR THE PROPOSED ARBOR VIEW 
APARTMENTS DEVELOPMENT THAT SHOWS THE POST-DEVELOPMENT FLOWS WILL NOT 
BE INCREASED AT THIS LOCATION. 

WETLANDS IMPACT TABLE 

DIRECT IMPACT TO WETLANDS = 0 SF 

IMPACT TO WETLANDS BUFFER = 500 SF 
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New England Wetland Plants- New England Semi· Shade Grass & Forbs Mix 
New England Wetland Plants - New England Erosion Control/Restoration Mix 

for Detention Basins & Moist Sites 

Plant List 

TREES 

Symbol 
Ns 
Am 
Bn 

Botan ical Name Common Name 
Nyssa Sylvatica __ ;slack Tupelo 
Amelanchier xgrandiflora'Robin Hili' "Robin Hill Serviceb-erry 
Betula nigra 'Heritage ' :Heritage River Birch 

Quantity 
5 
8 
3 

Size 
2.5-3" Cal 
8-10' HI 
8-10' HI 

Comments 
8&8 

Multi-Stem B&B 
Multi-Stem B&B 

Lawn 

. ' 

. . 
"1. 

. 2. 

' 

Des1gn is based on drawings by Altus Engineering and may require adjustment due to actual field cond1t1ons. 
The colltractor shall follow best management practices during collstruction alld shall take all means llecessary to stabilize and 
protect the site from erosion . 

'·· · "' ' 3. ' ) ' 1"\ 4 
Eros ion Control shall be in place prior to construction. 

! 
... 

' 

' i ' ' i 

' 
' 

5 

6. 

7. 

8 . 
.. ~-

Erosion Control to cons 1st of Hay Bales and Erosioll Control Fabnc shall be staked in place between the work and Water 
bod1es, Wetla llds and/or dramage ways prior to any construction 
The Contracto r shall verify layout and grades and inform the Lalldscape Architect or Cl ient's Representative of any 
discrepancies or changes 1n layout and/or grade relationships prior to construction. 
It is the contractor's responsibility to verify drawings provided are to the correct sca le pr1or to ally bid, estimate or illstallation. A 
graphic scale bar has been provided on each sheet for this purpose. If it IS determined that the sca le of the draw1ng IS 

illcorrec~ the landscape architect will prov1de a set of drawillgs at the correct seale, at the request of the contractor 
Trees to Remain within the construction zone shall be protected from damage for the duratioll of the project by snow fellce or 
other suitable means of protection to be approved by Landscape Architect or Client's Representative. Snow fence shall be 
located at the drip line at a minimum and shall include any and all surface roots. Do llotflll or mulch on the trunk flare. Do not 
disturb roots. In order to protect the Integrity of the roots, branches, trunk and bark of the tree(s) no vehicles or construction 
equipment shall drive or Park in or on the area within the drip line(s) of the tree(s). Do not store any refuse or construction 
materials or portalets within the t ree protection area. 
Location, support, protection, and restoration of all existing uti lities and appurtenances shall be the responsibility of the 
Contractor. 

/ '\ 9. The Contractor shall verify exact location and elevation of an Utili ties with the respective util ity owners prior to construction. Call 
DIGSAFE at 1-888-344-7233. 

' I 
I / 

/ X x 

X X x 

X · x_ X X 

X X 1 " / 

v.."" y 

Do llot heavily prulle the tree at plantlllg . 
Prune Ollly cross·over limbs, co...<:Jomillallt 

leaders, and broken or dead brallches. Some 
interior twigs alld lateral brallches may be 

pruned; however, Do NOT remove the teiTTlillal 
buds of brallches that extelld to the edge of 

the crown. 

Trees less than 3" in caliper shall be staked 
with three stakes per tree, spaced evellly 

around the trullk with 12 guage wire. Plastic 
hose sections shall be used at attachmellt to 

trees. Each wire shall be flagged with a visual 
marker. 5' lollg mln.woodell stakes shall be 

used to allchor the wires. Stakes shall be 
driven at least 12~ outside the edge of the 

plalllillg pit into stable soli. Remove all 
slaking NO LATER than the elld of the first 

growillg season after plallting. 

Mark the llorth side of the tree ill the 
nursery Rotate the tree to face llorth at 

the site whenever possible. 

4 ill. high earth saucer beyond edge of root 
ball 

weed·free for a millimum of three years 
after planting. 

Tamp soli amulld root ball base firmly with 
fool pressure so that root ball does not 

shift. 

Place root ball Oil unexcavated or tamped 
soil. 

Tree Planting Detail 

' 

10 The Colltractor shall procure ally req u1red permits pnor to construction. 
11. Pnor to ally lalldscape construction activities Contractor shall test all existing loam and loam from off-site Intended to be used 

for lawns and plant beds using a thorough sampling throughout the supply. Soil testlllg shall illdicate levels of pH, nitrates. 
macro and m 1cro nutnents, texture, soluble salts, and organ1c matter. Contractor shall provide Landscape Architect with test 
results and recommendatiolls from the testing facility along w1th soil amendment plans as necessary for tr.e proposed plantmgs 
to thrive. All loam to be used on site shall be amended as approved by the Landscape Architect pnor to placement. 
Contractor shall notify landscape architect or owner's re presentative immediate ly if at any point during demolition or 
construction a site condition Is discovered '"lhich may negative ly impact the completed proJect This includes, but is not lim1ted 
to, unforeseen drainage problems , unknown subsurface conditions, and discrepanc ies bet<Neen the p~n and the site . If a 
contractor is aware of a potential Issue, and does not bring it to the attention of the landscape architect or owner's 
representative immediately, they may be responsible for the labOr and matena ls assoc1ated with correcting the problem. 
The Contracto r shall furnish and plant all plants shown on the drawings and listed thereon. All plants shall be nursery-growll 
under climatic conditions similar to those In the locality of the project. Plants shall conform to the botanical names and 
stalldards of size , culture, alld quality for the highest grades and standards as adopted by the American Association of 
Nurserymell. lllc in the American Standard of Nurser'/ Stock, Amencan Stalldards lllstitute, Inc. 230 Southern Build ing, 
Washmgton, D.C. 20005. 

14. A complete list of plants, inc luding a schedule of s1zes , quantities. and other requiremellts is showll Oil the drawings. In the 
event that quant1ty discrepancies or matenal omissions occur in the plant materials list the planting plans sha ll govern. 
All plants shall be legibly tagged with proper botanical name , 
The Contractor shall guarantee all plants for not less than one year from time of acceptallce. 
Owner or Owner's Representative will mspect plants upon delivery for conformity to SpecificatiOn requirements. Such approval 
shall not affect the r1ght of inspectioll and rejection during or after the progress of the work. The Owner reserves the right to 
inspect and/or se lect all trees at the place of gro'Nth and reserves the right to approve a representative sample of each type of 
shrub, herbaceous perenllial, allnual, alld ground cover at the place of growth Such sample w111 serve as a mmim um standard 
for all plants of the same species used in thiS work. 

18. No substitutions of plants may be made without prior approva l of the ONner or the owner's Representattve for any reason. 
19. All landscaping shall be prov ided with eltherofthefollowing 

20. 
21. 

a. An underground sprink lmg system 
b. An outside hose attachment within 150 feet 
If an automatic irrigation system is installed, all irrigation vatve boxes shall be located w1thin planting bed areas. 
All disturbed areas will be dressed with 6" of topsoil and planted as noted on the plans or seeded except plant beds. Plant 
beds shall be prepared to a depth of 12"w1th 75% loam and 25% compost 

22. Trees ground cover, and shrub beds shall be mulched to a depth of 2" with one-year-old, well-composted, sh redded native 
bark not longer than 4" in length and%" in width, free of wood ch ips and sawdust. Mulch for ferns snd herbaceous perennials 
shall be no longer than 1" 1n length Trees in lawn areas shall be mulched In a 5' diameter min. saucer. Co lor of mulch shall be 
black. 

23. 
24. 

25. 

26. 
27. 

Dnp strip shall extend to 6" beyond roof overhang alld shall be edged with 3116" thick meta l edge r. 
In no case shall mulch touch the stem of a plant nor shall mulch ever be more than 3" thick total (including previously appl ied 
mulch) over the root ba ll of any plant. 
Secondary latera l branches of deciduous trees overhanging vehicular and pedestr ian travel ways shall be pruned up to a 
height of 6' to allow clear and safe passage of vehicles and pedestrians under tree canopy . 
Snow sha II be stored a m ill imum of 5' from shrubs and trunks of trees. 
Landscape Architect 1s not responsible for the means and methods of the contrac-cor. 

1 '-{)" l-

' 

, _ _ _ 

Jj 
i -----~-
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2 limes the diameter of the root ball 

~~ ~:~=~~~~ ~~ea~l i~ew:~c~~~~et~~sn 
a 3' wide rJdius from the base of 

the tree 

-- - i 

Trees greater !hall 3" in caliper shall be guyed with three 
guys per tree, spaced eve Illy aroulld the trullk with 12 
guage wire. Plastic hose sections shall be used at 
atlachmelll to trees. Each guy wire sha ll be flagged with 
a visual marker. 24ft slakes or meta l drive anchors shall 
be used to anchor the guy wires. Stakes/Anchors shall 
be driven 12" min. outside the edge of the planting pit 
into stable soil. Remove all guying NO LATER !hall the 
elld of !he first growillg season after plantillg. 

6'' Corrugated PVC tree sock 

Each tree must be plallted such that the original trunk flare 
is visible at the top of the root ball. Trees where the 
origilla l trunk flare is not visible may be be rejected. Do 
NOT cover the top of the root ball with soi l. 
Before plallling Contractor shall inspect the rootball for the 
locatioll of the original root flare. If the origillal root flare is 
not visible at the top of the root ball thelllhe Contractor 
sha ll then gently remove from the top of the root ball any 
excess soil from llUrsery operations that may be coverillg 
the origillal root flare. All secondary and girdling roots 
shall be removed prior to planting. Trees with 4n or more 
of extraneous soil and/or adventitious roots greater than 
1/8" shall be rejected. The tree shall be planted with the 
orlglllal root flare at or slightly (2·3") above surrounding 
finished grade. 

Backfill with existing so il , ill sandy and heavy clay soils 
add 20% max. by volume composled orgallic material to 
the existing soil. 

Remove all M~ne. rope, wire, and burlap 

If plant is shipped with a wire basket around the root ball, 
prior to planting, the contractor shall cut away the bottom 
of the wire basket, leavillg the sides in place. Dllce the 
tree is placed and raced, the contractor shall remove the 
remainder of the wire basket and backfill the planting pit as 
noted above. 
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SEDIMENT AND EROSION CONTROL NOTES 

PROJECT NAME AND LOCATION 

Owner: 

ARBOR VIEW & THE PINES, LLC 
C/0 FOREST PROPERTIES MANAGEMENT, INC. 

625 MT. AUBURN STREET, SUITE 2 10 
CAMBRIDGE, MA 02 138 

DESCRIPTION 

LATITUDE: 043' 01' 31" N 
LONGITUDE: 070' 47' 1 0" W 

The project consists of the expansion of a previously disturbed and partially developed area within 
"Arbor View" complex consisting of two 3-story residential buildings with 42 residential units total, 
reconfiguration of parking and access, grading, storm drainage improvements, underground utilities 
installation, landscaping and associated site improvements. 

DISTURBED AREA 

The total area to be disturbed on the parcel and for the buildings, driveway, parking area, 
drainage, and utility construction is approximately 83,000 SF± (1 .9 acres±). The combined 
disturbed area exceed s 43,560 SF (1 acre), thus a SWPPP will be required for compliance 
with \he USEPA-NPDES Construction General Permit. 

NPDES CONSTRUCTION GENERAL PERMIT 

Contractor shall prepare a Stormwater Pollution Prevention Plan (SWPPP) is accordance with federal 
storm water permit requirements (see "Developing Your Stormwater Pollution Prevention Plan", 

the 

EPA 833-R-060-4) . The SWPPP must be prepared in a format acceptable to the Owner and 
provided to the City at least fourteen ( 14) days prior to initiating construction. Contractor is 
responsible for all cost assoc iated with preparation and implementation of SWPPP including any 
temporary erosion control measures (whether indicated or not on these drawings) as requ ired ,for the 
contractor's sequence of activities. 

The Contractor and Owner shall each file a Notice of Intent (NOI) with the U.S.E.P.A. under t he 
NPDES Construction General Permit. (U.S.E.P.A., 1200 Pennsylvania Avenue NW, Washington, DC 
20460) All work shall be in accordance with NPOES General Permit: NHG07000, including NOI 
requirements, effluent limitations, standards and management for construction. The Contractor shall 
be responsible lor obtaining a USEPA Construction Dewatering Permit, if required. 

SEQUENCE OF MAJOR ACTIVITIES 
1. Prepare SWPPP and fi le NPDES Notice of Intent, prior to any construction activities (Required). 
2. Hold a pre-construction meeting with City & stake holders. 
3. Install temporary erosion control measures, including silt fences and stabilized construction entrance. 
4. Protect specified trees (see plans). 
5. Terminate existing utilities. Demolish portion of existing building. See Demolition Plan . 
6. Clear and Grub vegetated areas per plan; Strip and stockpile loam. Stockpiles shall be temporarily stabilized 

with hay bales, rnulch and surrounded by a hay bale or si lt fence barrier until material is removed and final 
grading is complete. Remove debris . 

7. Remove ledge. 
8. Construct swales and utility infrastructure. Rough grade lot to prepare for site development. Construct 

temporary sediment contro l basins. Stabilize swales prior to directing flow to them. 
9. Construct building foundations. Construct bituminous concrete pavement & driveway access. 
10. loam and seed disturbed areas. 
11. Construct raingardens & landscaping after site is stabilized. 
12. When all construction activ ity is complete and site is stabilized, remove all hay bales, stone 

check darns (if applicable), silt fences and temporary structures and sediment that has been trapped by 
these devices. 

13. File a Notice of Termination (N.O.T.) with U.S.E.P.A. (Required) 

NAME OF RECEIVING WATER 

The majority of the site connects to the stormwater collection system and eventually discharging to Berry's Brook. 

TEMPORARY EROSION & SEDIMENT CONTROL ANP STABILIZATION PRACTICES 

All work shall be in accordance with state and local permits. Work shall conform to the practices described in 
the "New Hampshire Stormwater Manual, Volumes 1 - 3", issued December 2008, as amended. As indicated in 
the sequence of Major Activities, the silt fences shall be installed prior to commencing any clearing or grading 
of the site. Structural controls shall be installed concurrently with the applicable activity. Once construction 
activity ceases permanently in an area, silt fences and any earth/dikes will be removed once permanent 
measures are established. 

During construction, runoff will be diverted around the site with stabilized channels where possible. Sheet runoff 
from the site shall be filtered through hoy bale barriers, stone check dams, and silt fences. All storm drain 
inlets shall be provided with hay bale filters or stone check dams. Stone rip rap shall be provided at the outlets 
of drain pipes and culverts where shown on the drawings. 

Stabilize all ditches, swales, stormwoter ponds, level spreaders and their contributing areas prior to directing flow 
to them. 

Temporary and permanent vegetation and mulching is an integral component of the erosion and sedimentation 
control plan. All areas shall be inspected and maintained until vegetative cover is established. These control 
measures are essential to erosion prevention and also reduce costly rework of graded and shaped areas. 

Temporary vegetation shall be maintained in these areas until permanent seeding is applied. Additionally, erosion 
and sediment control measures shall be maintained until permanent vegetation is established. 

INSTALLATION. MAINTENANCE ANP INSPECTION PROCEDURES FOR TEMPORARY 

EROSION AND SEDIMENT CONTROL MEASURES 

A. GENERAL 

These are general inspection and maintenance practices that shall be used to implement the plan: 

1. The smallest practical portion of the site shall be denuded ot one time, but in no case shall it exceed 5 
acres at one time. 

2. All control measures shall be inspected at least once each week and following any storm event of 0.5 
inches or greater. 

3. All measures shall be maintained in good working order; if a repair is necessary. it wm be initiated within 
24 hours. 

4. Built-up sediment shall be removed from silt fence or other barriers when it has reached one-third the 
height of the fence or bale, or when "bulges" occur. 

5. All diversion dikes shall be inspected and any breaches promptly repaired. 
6. Temporary seeding and planting shall be inspected for bare spots, washouts, and unhealthy growth. 
7. The owner's authorized engineer shall inspect the site on a periodic basis to review compliance with the 

Plans. 
8. All roadways and parking lots shall be stabilized within 72 hours of achieving finished grade. 
9. All cut and fill slopes shall be seeded/loomed within 72 hours of achieving finished grade. 
10. An area shall be considered stable if one of the following h<Js occurred: 

a. Base coarse gravels have been installed in areas to be paved; 
b. A minimum of 85% vegetated growth as been established; 
c. A minimum of 3 inches of non-erosive material such as stone of riprap has been installed; 

- or 
d. Erosion control blankets have been properly installed. 

11. The length of time of exposure of area disturbed during construction shall not exceed 45 days. 

B. MULCHING 
Mulch shall be used on highly erodible soils, on critically eroding areas, on areas where 

conservation of moisture will facilitate plant establishment, and where shown on the plans. 

1. Timing - In order for mulch to be effective, it must be in place prior to major storm 
events. There are two (2) types of standards which shall be used to assure this: 

a. Apply mulch prior to any storm event. This is applicable when working within 100 feet of 
wetlands. It will be necessary to closely monitor weather predictions, usually by contacting the 
National Weather Service in Concord, to have adequate wamfng of significant storms. 

b. Required Mulching within a specified time petiod. The time period can range from 21 to 28 
days of inactivity on a area, the length of time varying with site conditions. Professional 
judgment shall be used to evaluate the interaction of site conditions (soil erodibility, season of 
year, extent of disturbance, proximity to sensitive resources, etc.) and the potential impact of 
erosion on adjacent areas to choose an appropriate time restriction. 

INSTALLATION. MAINTENANCE ANP INSPECTION PROCEDURES FOR TEMPORARY 

EROSION ANP SEDIMENT CONTROL MEASURES (CON'T) 

2. Guidelines for Winter Mulch Application -

Type 
Hay or Straw 

R¢e per 1 000 s f 

70 to 90 lbs. 
from mold. 

with plantings. 

tJse god Commenta 
Must be dry and free 

May be used 

Wood Chips or 
Bark Mulch 

460 to 920 lbs. Used mostly with trees 
and shrub plantings. 

Jute and Fibrous 
Matting (Erosion 

Blanket 

/4s per manufacturer 
Specifications 

Used in slope areas, 
water courses and other Control 

areas. 

Crushed Stone 
1/4" to 1-1/2" dia. 

Erosion Control Mix 

Spread more than 
1/2" thick 

2" thick (min) 

and elongated. 

Effective in controlling 
wind and water erosion. 

• The organic matter content Is between 
SO and 100%, dry weight basis. 
• Particle size by weight Is 100" passing 
a 6"sereen and a mfninum of 70 %. 
maximum of 85"' passing a 0.75" screen. 
• The organic portion needs to be fibrous 

• Large portions of silts, clays or fine sands 
are not acceptable In the mix. 

• Soluble salts content Is less than 4.0 
mmhos/cm. 

• The pH should fall between 5.0 and 8.0. 

3. Maintenance - AU mulches must be inspected periodically, in particular after rainstorms, to check for rill 
erosion. If less than 90% of the soil surlace is covered by mulch, additional mulch shall be immediately 
applied. 

C. TEMPORARY GRASS COVER 

1 . Seedbed Preparation -
Apply fertilizer at the rate of 600 pounds per acre of 10-10-10. Apply limestone (equivalent to 50 
percent calcium plus magnesium oxide) at a rate of three (3) tons per acre. 

2. Seeding -
a. Utilize annual rye grass at a rate of 40 lbs/acre. 
b. Where the soil has been compacted by construction operations. loosen soil to a depth of two 

(2) inches before applying fertilizer, lime and seed. 
c. Apply seed unifonnly by hand, cyclone seeder, or hydroseeder (slurry including seed and 

fertilizer). Hydroseedings, which include mulch, may be left on soil surface. Seeding rates 
must be increased 10% when hydroseeding. 

3. Maintenance -
Temporary seedings shall be periodically inspected. At a minimum, 95% of the soli surface should be 
covered by vegetation. If any evidence of erosion or sedimentation is apparent, repairs shall be made and 
other temporary measures used in the interim (mulch. filter barriers, check dams, etc.). 

D. FILTERS 

1. Tubular Sediment Barrier 
a. See detail. 
b. Install per manufacturer's requirements. 

2. Silt Fence (if used) 
a. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester or ethylene yam 

and shall be certiffed by the manufacturer or supplier as conforming to the following 
requirements: 

pbysis:igl Property 
Filtering Efficiency 

Tensile Strength at 
20% Maximum Elongation• 

Flow Rate 

Test 
VTM-51 

VTM-52 

VTM-51 

Reqylrements 
75% minimum 

Extra Strength 
50 lb/lin in (min) 
Standard Strength 
30 lb/lin in (min) 

0.3 gal/sf/min (min) 

* Requirements reduced by 50 percent after six (6) months of installation. 

Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizer to provide a 
minimum of six {6) months of expected usable construction life at a temperature range of 

0 degrees F to 120' F. 

b. Posts shall be spaced a maximum of ten (1 0) feet apart at the barrier location or as 
recommended by the manufacturer and driven securely into the ground (minimum of 16 inches). 

c. A trench shall be excavated approximately six (6) inches wide and eight (8) inches deep along 
the line of posts and upslope from the barrier. 

d. When standard strength filter fabric is used, a wire mesh support fence shall be fastened 
securely to the upslope side of the posts using heavy duty wire staples at least one ( 1) inch 
long, tie wires or hog rings. The wire shall extend no more than 36 inches above the original 
ground surfaces. 

e. The "standard strength" filter fabric shall be stapled or wired to the fence, and eight (8) inches 
of the fabric shall be extended into the trench. The fabric shall not extend more than 36 
inches above the original ground surface. Filter fabric shall not be stapled to existing trees. 

f. When extra strength filter fabric and closer post spacing are used, the wire mesh support fence 
may be eliminated. In such a case, the filter fabric is stapled or wired directly to the posts 
with all other provisions of item (g) applying. 

g. The trench shall be backfilled and the soil compacted over the filter fabric. 

h. Silt fences shall be removed when they have served their useful purpose but not before the 
upslope areas has been permanently stabilized. 

3. Sequence of Installation -
Sediment barriers shall be Installed prior to any soil disturbance of the contributing upslope drainage 

area. 

4. Maintenance -
a. Silt fence barriers shall be inspected Immediately after each rainfall and at least daily during prolonged 

rainfalL They shall be repaired if there are any signs of erosion or sedimentation below them. 
Any required repairs shall be made immediately. If there are signs of undercutting at the center or 
the edges, or impounding of large volumes of water, the sediment barriers shall be replaced with a 
temporary stone check dam. 

b. Should the fabric on a silt fence or filter barrier decompose or become ineffective prior to the end of 
the expected usable life and the barrier still is necessary, the fabric shall be replaced promptly. 

c. Sediment deposits must be removed when deposits reach approximately one-third ( 1 /3) the 
height of the barrier. 

d. My sediment deposits remaining in place after the silt fence or other barrier is no longer 
required shall be removed. The area shall be prepared and seeded. 

e. Additional stone may have to be added to the construction entrance. rock barrier and ripr<Jp 
lined swales, etc., periodically to maintain proper function of the erosion control structure. 

E. PERMANENT SEEDING -

1. Bedding - stones larger than 11/ 2 ", trash, roots, and other debris that will interfere with seeding and 
future maintenance of the area should be removed. Where feasible, the soil should be tilled to a depth 

of 5" to prepare a seedbed and mix fertilizer into the soil. 

2. Fertilizer - lime and fertilizer should be applied evenly over the area prior to or at the time of seeding 
and incorporated into the soil. Kinds and amounts of lime and fertilizer should be based on an 
evaluation of soil tests. When a soil test is not available, the following minimum amounts should be 
applied: 

Agricultural Limestone 0 100 lbs. per 1,000 s.f. 
10-20-20 fertilizer Cl 12 lbs. per 1 ,000 s.f. 

3. Seed Mixture (See Landscape Drawings for additional information}: 

3.1. Lawn seed mix shall be a fresh, clean new seed crop. The Contractor shall furnish a dealer's 
guaranteed statement of the composition of the mixture and the percentage of purity and germination 
of each variety. 

3.2. Seed mixture shall consist of 
a. 1/3 Kentucky blue, 
b. 1/3 perennial rye, and 
c. 1/3 fine fescue. 

3.1. Turf type tall fescue is unacceptable. 

4. Sodding - sodding Is done where it is desirable to rapidly establish cover on a disturbed area. Sodding an 
area may be substituted for permanent seeding procedures anywhere on site. Bed preparation, fertilizing, 
and placement of sod shall be performed according to the S.C.S. Handbook. Sodding is recommended for 
steep sloped areas, areas immediately adjacent to sensitive water courses, easily erodible soils {fine 
sand/silt), etc. 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 
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75' MIN (SEE NOTES) 

PLAN VIEW 

DATE 

EXISTING 
PA\otMENT 

WINTER CONSTRUCTION NOTES 

1. All proposed vegetated areas which do not exhibit a m1mmum of 85% vegetative growth by October 15th, 
or which are disturbed after October 15th, shall be stabilized by seeding and installing erosion control 
blankets on slopes greater than 3:1, and elsewhere seeding and placing 3 to 4 tons of mulch per acre, 
secured with anchored netting. The installation of erosion control blankets or mulch and netting shall not 
occur over accumulated snow or on frozen ground and shall be completed in advance of thaw or spring 
melt events; 

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

3. After November 15th, incomplete road or parking surfaces where work has stopped for the winter season 
shall be protected with a min1mum of 3 Inches of crushed gravel per NHDOT Item 304.3. 

EXISTING 
GROUND 

PROFILE 

CONSTRUCTION SPECIFICATIONS 

1. REFERENCE NEW HAMPSHIRE STORMWATER MANUAL VOLUME 3 (LATEST 
EDITION), SECTION 4.2 
"TEMPORARY CONSTRUCTION EXIT" REQU IREMENTS AND BMP DETAIL. 

2 STONE SIZE - 3" COARSE AGGREGATE 
3. THICKNESS - SIX (6) INCHES (MINIMUM). 
4. LENGTH - 75 FOOT MINIMUM, OR 50 FOOT ALLOWED WHEN DIVERSION 

RIDGE IS PROVIDED. 

WINTER CONSTRUCTION NOTES 5. WIDTH - 1/2 OF DRIVEWAY (10 FOOT MINIMUM). 
6. FILTER FABRIC - MIRAFI 600X OR APPROVED EQUAL. 

tiQIE; 

1. All proposed vegetated areas which do not exhibit a m1mmum of 85% vegetative growth by October 15th, 
or which are disturbed after October 15th, shall be stabilized by seeding and installing erosion control 
blankets on slopes greater th<Jn 3:1, and elsewhere seeding and placing 3 to 4 tons of mulch per acre, 
secured with anchored netting. The installation of erosion control blankets or mulch and netting shall not 
occur over accumulated snow or on frozen ground and shall be completed in advance of thaw or spring 
melt events; 

2. All ditches or swales which do not exhibit a m101mum of 85% vegetative growth by October 15th, or which 
are disturbed after October 15th, shall be stabilized temporarily with stone or erosion control blankets 
appropriate for the design flow conditions; and 

3. After November 15th, incomplete road or parking surfaces where work has stopped for the winter season 
shall be protected with a minimum of 3 inches of crushed gravel per NHDOT Item 304.3. 

7. SURFACE WATER CONTROL - ALL SURFACE WATER THAT IS FLOWING TO 
OR DIVERTED TOWARD THE CONSTRUCTION ENTRANCE SHALL BE 
PIPED BENEATH THE ENTRANCE. IF PIPING IS IMPRACTICAL, A 
BERM WITH 5:1 SLOPES THAT CAN BE CROSSED BY VEHICLES MAY BE 
SUBSTITUTED FOR THE PIPE. 

8. MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION 
WHICH WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC 
RIGHTS-OF-WAY. THIS WILL REQUIRE PERIODIC TOP DRESSING WITH 
ADDITIONAL STONE OR ADDITIONAL LENGTH AS CONDITIONS DEMAND AND 
REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP 
SEDIMENT. ALL SEDIMENT SPILLED. DROPPED, WASHED OR TRACKED 
ONTO PUBLIC RIGHTS-OF-WAY I~UST BE REMOVED IMMEDIATELY. 

9. WHEELS SHALL BE CLEANED TO REMOVE MUD PRIOR TO ENTRANCE 
ONTO PUBLIC RIGHTS-OF-WAY. WHEN WASHING IS REQUIRED, IT 
SHALL BE DONE ON AN AREA STABILIZED WITH STONE WHICH 
DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE. 

STABILIZED CONSTRUCTION EXIT NOT TO SCALE 

6" 

I 
6" (MIN) 

~I::D:t~~---....1.. 

CROSS-SECTION 

,--~~··c"'" 
STRUCTURE DETAIL 

' A L --FLow 

SPACING BETWEEN STRUCTURES 

1. L - DISTANCE SUCH THAT POINTS 
A AND B ARE OF EQUA.L ELEVATION 

2. CHECK DAM SHALL BE CONSTRUCTED OF 
2" TO 3" STONE WITH COMPLETE COVERAGE 
OF DITCH OR SWALE TO INSURE THAT THE 
CENTER OF THE STRUCTURE IS LOWER THAN 
THE EDGES. 

MAINTENANCE 

OUTLET 

TEMPORARY GRADE STABILIZATION STRUCTURES SHOULD BE CHECKED AFTER EACH RAINFALL AND 
AT LEAST DAILY DURING PROLONGEO STORMS. ANY NECESSARY REPAIRS SHOULD BE MADE 
IMMEDIATELY. PARTICULAR ATTENTION SHOULD BE GIVEN TO END RUN AND EROSION AT 11-<E 
DOWNSTREAM TOE OF 11-<E STRUCTuRE. WHEN THE STRUCTURES ARE REMOVED, 11-<E DISTURBED 
PORTION SHOULD BE BROUGHT TO THE EXISTING CHANNEL GRADE AN D THE AREAS PREPARED, 
SEEDED, AND MULCHED. \l'irllLE THIS PRACTICE IS NOT INTENDED TO BE USED PRIMARILY FOR 
SEDIMENT TRAPPING, SOME SEDIMENT WILL ACCUMULATE BEHIND 11-lE STRUCTURES, SEDIMENT 
SHALL BE REMOVED FROM BEHIND THE STRUCTURES WHEN IT HAS ACCUMULATED TO ONE HALF 
Of THE ORIGINAL HEIGHT OF THE STRUCTURE. 

CONSTRUCTION SPECIFICATIONS 

1. STRUCTURES SHALL BE INSTALLED ACCORDING TO 11-<E DIMENSIONS SHOWN ON 11-<E 
PLANS AT THE APPROPRIATE SPACING. 

2. CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER SO 11-<AT 
EROSION AND AIR AND WATER POLLUTION WILL BE MINIMIZED. 

3. SEEDING, FERTIUZING, AND MULCHING SHALL CONFORM TO 11-<E RECOMMENDATIONS 
IN THE APPROPRIATE VEGETATIVE BMP. 

ALL FACIU11ES SHOULD BE INSPECTED ON AN ANNUAL BASIS AT A MINIMUM. IN ADDITION, ALL 
FACIUTIES SHOULD BE INSPECTED AFTER A SIGNIFICANT PRECIPITA110N EVENT TO ENSURE 1HE 
FACILITY IS DRAINING APPROPRIATELY AND TO IDENTIFY ANY DAMAGE THAT OCCURRED AS A RESULT 

4. STRUCTURES SHALL BE REMOVED FROM THE CHANNEL WHEN THEIR USEFUL LIFE HAS 
BEEN COMPLETED. 

OF 1HE INCREASED RUNOFF. FOR THE PURPOSE OF THIS STORMWA TER MANAGEMENT PROGRAM, A 
SIGNIFICANT RAINFALL EVENT IS CONSIDERED AN EVENT OF THREE (3) INCHES IN A 24-HOUR PERIOD 
OR 0.5 INCHES IN A ONE-HOUR PERIOD. IT IS AN11CIPATED THAT A SHORT, INTENSE EVENT IS LIKELY 
TO HAVE A HIGHER POTENTIAL OF EROSION FOR THIS SITE THAN A LONGER. HIGH VOLUME EVENT. 

STONE CHECK DAM NOT TO SCALE 
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STANDARD FABRIC 
OF ORANGE WOVEN 

MONOFlLAMENT 

DUMPING STRAP 
ALLOWS FOR EASY 

REMOVAL OF 
CONTENTS 

INSTAll ATION AND MAINTENANCE· 

GRATE 

DANDY BAG II OR 
APPROVED EQUAL 

INSTAL.l.A110N: REMOVE lHE GRATE FROM CATCH BASIN. IF USING OPTIONAL OIL 
ABSORBENTS; PLACE ABSORBENT PILLOW IN UNIT. STAND ORATE ON END. MOVE lltE 
TOP UF11NG STRAPS OUT OF lltE WAY AND PLACE lltE GRATE INTO CATCH BASIN 
INSERT SO lltE GRATE IS BELOW lltE TOP STRAPS AND ABOVE lltE LOWER STRAPS. 
HOLDING THE UF"nNG DE\1CES, INSERT THE GRATE INTO THE INL£T. 

MAINTENANCE; REMOVE ALL ACCUMULATED SEDIMENT AND DEBRIS FROM \olCINITY OF 
lltE UNIT AFTER EACH STORM EVENT. AFTER EACH STORM EVENT AND AT REGULAR 
INTERVALS, LOCI< INTO lltE CATCH BASIN INSERT. IF lltE CONTAINMENT AREA IS MORE 
lltAN 1/3 FULL OF SEDIMENT, lltE UNIT MUST BE EMPTIED. TO EMPTY lltE UNIT. UfT 
lltE UNIT OUT OF lltE INLET USING lltE UF11NG STRAPS AND REMOVE lltE GRATE. IF 
USING OPllDNAL ABSORBENTS; REPLACE ABSORBENT WHEN NEAR SATURAllON. 

UNACCEPTABLE INLET PROTEC]ON MEJHOp· 

A SIMPLE SHEET OF' GEOTEXlllE UNDER THE GRATE IS NOT ACCEPTABLE. 

STORM DRAIN 
INLET PROTECTION 

3' MIN. 

NOT TO SCALE 

5 FT BOTIOM WIDTH 3' MIN. 

TOP OF BERM 
(SEE PLANS FOR ELEV) 

EXTEND A MINIMUM OF 2' 
INTO EARTHEN BANK (TYP.) 

NOTES: 

12" 
TYP. 

12" CRUSHED GRAVEL BEDDING 

GRANITE CURB WEIR 

SECTION 

5.0 BOTIOM WIDTH 

oCJO ooooo oo~~ o 
3 • 1 1 og;;:§;);g;,~oooo I 3 , 1 

__,,._lo 0 cSa::>Oo;::x) I--
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OOCJCJ 0000 
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PLAN 

EROSION STONE, 12" MIN. DEPTH 
(SEE NOTE 3) 

INSTALL VERTICAL GRANITE CURB 
FLUSH WITH STONE SWALE. 

EROSION STONE 

--, 
- _J 

1. CONSTRUCT OUTLET CONTROL STRUCTURE TO THE WIDTHS 
AND LENGTHS SHOWN ON THE PLAN. 

4. GEOTEXTILE FABRICS SHAU. BE PROTECTED FROM PUNCTURE 
OR TEARING DURING THE PLACEMENT OF THE EROSION 

2. THE SUBGRADE FOR THE GEOTEXTILE FABRIC AND RIPRAP 
SHAU. BE PREPARED TO UNES AND GRADES SHOWN 
ON THE PLANS. 

3. EROSION STONE SHAU. MEET THE FOLLOWING GRADATION; 

SIZE 
18" 
12" 
4" 

pERCENT PASSING BY \\EIGHT 
100 
90-100 
0-15 

STONE. DAMAGED AREAS IN THE FABRIC SHALL BE REPAIRED 
BY PLACING A PIECE OF FABRIC OVER THE DAMAGED AREA 
OR BY COMPLETE REPLACEMENT OF THE FABRIC. ALL 
OVERLAPS REQUIRED FOR REPAIRS OR JOINING TWO PIECES OF 
FABRIC SHAU. BE A MINIMUM OF 18 INCHES. 

5. THE EROSION STONE MAY BE PLACED BY EQUIPMENT AND 
SHALL BE CONSTRUCTED TO THE FULL LAYER 
THICKNESS IN ONE OPERATION AND IN SUCH A MANNER 
AS TO PREVENT SEGREGATION OF THE STONE SIZES. 

... + ... ... + 
+ + + + ... + ... + + 

1. PREPARE SOIL BEFORE INSTAWNG BLANKETS, INCLUDING ANY NECESSARY APPUCATION OF UME, 
FERTILIZER. AND SEED. 

2. BEGIN AT THE TOP OF 11-IE SLOPE BY ANCHORING 11-IE BLANKET IN A 6" DEEP BY 6" WIDE TRENCH 
WITH APPROXIMATELY 12" OF BLANKET EXTENDED BEYOND THE UP-SLOPE PORTION OF THE TRENCH. 
ANCHOR THE BLANKET Will-I A ROW OF STAPLES/STAKES APPROXIMATELY 12" APART IN THE 
BOTTOM OF 11-IE TRENCH. BACKFlLL AND COMPACT 11-IE TRENCH AFTER STAPUNG. APPLY SEED TO 
COMPACTED SOIL AND FOLD REMAINING 12" PORTION OF BLANKET BACK OVER SEED AND 
COMPACTED SOIL. SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES 
SPACED APPROXIMATELY 12" APART ACROSS THE WIDTH OF THE BLANKET. 

3. ROU. THE BLANKETS (A) DOWN OR (B) HORIZONTALLY ACROSS THE SLOPE. BLANKETS WILL 
UNROU. Will-I APPROPRIATE SIDE AGAINST 11-IE SOIL SURF ACE. AU. BLANKETS MUST BE SECURELY 
FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN 
IN THE STAPLE PATTERN GUIDE. 

4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2"-5" OVERLAP 
DEPENDING ON BLANKET TYPE. TO ENSURE PROPER SEAM AUGNMENT, PLACE THE EDGE OF THE 
OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN WITH 11-IE COLORED SEAM STITCH 
ON 11-IE PREVIOUSLY INSTAu.ED BLANKET. 

5. CONSECUTIVE BLANKETS SPUCED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE 
STYLE) WITH AN APPROXIMATE 3" OVERLAP. STAPLE 11-IROUGH OVERLAPPED AREA, APPROXIMATELY 12" 
APART ACROSS ENTIRE BLANKET WIDTH. liQIE;_ IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR 
STAKE LENGlHS GREATER 11-IAN 6" MAY BE NECESSARY TO PROPERLY SECURE THE BLANKETS. 

EROSION CONTROL BLANKET - SLOPE NOT TO SCALE 

HARDWOOD 
SUPPORT POLE 
AS SPEQFIEO BY 
MANUFAC'l\JRER 

'--PROPEX - SILT STOP 
SEDIMENT CON1Rct.. 
FABRIC OR APPROI£0 
EQUAL 

FRONT VIEW 

PROPEX 
OR EQUAL 

e• MIN. 
COVER 

u 
6'" MIN. 

SlOE VIEW 

~ FLOW ---------
~---------------------------------------------------------------

600' MAXIMUM 

AREA~ 
ENBANKMENT 
CONSlRUCllON 
OR ANY 
DISTURBED 
AREA TO BE 
STABIUZED 
(UPHILL) 

AREA TO 
RDIIAIN 
NATURAL 
(DOWNHILL) 

USE ORANGE SILT FENCE WHERE CONSTRUCTION ACTIVITIES 
\ ARE WITHIN 20 FEET OF WETLANDS. _ ___.--

\ fiNSTAU. ORANGE CONSTRUCTION FENCING WITH SILT FENCING OR 

---------

FLARE ENDS UP TO 
PROVIDE STORAGE CAPACITY 

OVERFLOW WEIR /OUTLET STRUCTURE NOT TO SCALE SILT AND ORANGE CONSTRUCTION FENCE DETAIL NOT TO SCALE 

-------~-----_, ---- ·----·-- ------- -----·~-til." 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN DATE 

~ 
IF SOIL BECOMES COMPATCED OVER THE ROOT ZONE 
OF ANY TREE, THE GROUND SHOULO BE AERA TEO BY 
PUNCHING SMALL HOLES IN IT WITH SUITABLE 
AERATING EQUIPMENT. 

ANY DAMAGE TO THE CROWN, TRUNK OR ROOT 
SYSTEM OF ANY TREE RETAINED ON SITE SHOULO 
BE REPAIRED IMMEDIATELY. CONSULT A FORESTER 
OR TREE SPECIAUST FOR MORE SERIOUS DAMAGE 
OF TREES. 

CONTRACTOR TO USE TREE PROTECTION WHERE 
SUITABLE AND/OR AS DIRECTED BY THE ENGINEER. 

TREE PROTECTION DETAILS NOT TO SCALE 

EXCAVATED UTIUTY TRENCH 
(SEE TRENCH SECTION)----,. 

EXISTING GRAVEL BEYOND 
TRENCH SHAU. BE LEFT 

12" (MIN) 

J II 

"'"ru'~\ 
I 

t •24" MIN. • 

UMIT OF TRENCH 
EXCAVATION (TYP) --.,....,._ 

I 

I 

I 

I 

SAWCUT EDGE (TYP) -----<-

SAWCUT EDGE (TYP) -----. 

EXISTING GROUND 

CONSTRUCT BITUMINOUS 
CONCRETE PAVEMENT PATCH 

(SEE PAVEMENT SECTION) - - -...I 

EXCAVATED UTIUTY TRENCH 
(SEIE TRENCH SECTION) ___ _J 

NOTES 

1. MACHINE CUT EXISTING PAVEMENT. 

PLAN 

I 

I 

I 

I 

I 

I 

EXISTING PAVEMENT 

-·c;u,AN VERTICAL EDGE OF 
SAWCUT JOINT TO BE COATED 
WITH RS-1 EMULSION 
IMMEDIATELY PRIOR TO PLACING 
PAVEMENT PATCH 

SECTION 

2. AU. TEMPORARY, DAMAGED OR DEFECTIVE PAVEMENT SHALL BE REMOVED PRIOR TO PLACEMENT OF 
PEIRMANENT TRENCH REPAIRS. 

3. DIAMOND PATCHES, SHAU. BE REQUIRED FOR ALL TRENCHES CROSSING ROADWAY. DIAMOND 
PATCHES SHALL MEIET NHDOT REQUIREMENTS. 

TYPICAL TRENCH PATCH NOT TO SCALE 
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SERVICE TAP 

0 
I 

in 

"' ~ 
0 
u 

NOTES 

PAY LIMIT (FACE OF EXISTING BUILDING) 

GRADE 

TYPE "K" 
COPPER TUBING 

GOOSENECK 
(TYPICAL) 

CORPORATION STOP BALL VALVE, AWWA TAPER 
(CC) INLET AND OUTLET COMPRESSION JOINT. 
MINIMUM TWO FULL THREADS IN DUCTILE IRON 
PIPE, THREE FULL THREADS IN CAST IRON, 
OTHERWISE USE SERVICE SADDLE. 

EXISTING WATER MAIN 

~+--EXTENSION CURB BOX 
(ERIE TYPE) WITH 
ROPE THREAD 

,---t- CURB STOP BALL 
VALVE WITH INLET 
AND OUTLET 
COMPRESSION JOINT 

EXISTING 
SERVICE LINE 

"--CONCRETE PAVER 
2"x8"x16" 

1. PROV1DE NEW LINE USING CONTINUOUS LENGTHS OF COPPER. NO COUPLING 
AllOWED IN ROADWAY WITHOUT APPROVAL OF ENGINEER. 

2. TAPS TO BE MADE AT APPROXIMATIELY 2:00 & 10:00 

3. PROV1DE FOR SERV1CE LINE CONTRACTION AND EXPANSION BY INSTAWNG "s" IN 
SERV1CE UNE NEAR MAIN. 

4. IF SERV1CE IS INSTAUUED WITH UESS THAN 5' COVER, INSULATIE O'vt:R LINE. 

5. REMO'vt: EXISTING CURB STOP. 

6. CONNECT CURB STOP TO EXISTING SERV1CE UNE AT PROPERTY LINE OR AT 
LOCATION APPRO'vt:D BY THE ENGINEER (NO COUPUNG WITHOUT APPROVAL OF 
ENGINEER) AFTIER PRESSURE TIESTING AND DISINFECTION. 

SEE NOTE 2 

MJ GATE VALVE 
AS SHOWN ON 

I 

CONCRETE ANCHOR 

NOTES: 

VARIES 

FOSTER TYPE ADAPTER 

MEGA-LUG TYPE 
MECHANICAL JOINT 
RETAINER GLAND 

1. GATE VAL'vt:S SHAll OPEN RIGHT, PER CITY STANDARDS. 

2. BRANCH PIPING SHALL BE MECHANICAllY RESTRAINED AS 
NOTED UNDER THRUST BLOCK DETAIL REQUIREMENTS. 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN 

BOX COVER 
TO BE MARKED 
"WATER" 

VALVE BOX u.s 
DESIGNED FOR §' 
USE WITH 
RESPECTIVE 
VALVE 

s 
• 
"' 

CONCRETE SUPPORT 
CRADLE---../' 

SECTION 

VALVE BOX 

D w 
(IN) (IN) 

4 5 
6 5 
8 g 

'----RESILIENT SEA TED 
GATE VALVE, SIZES 
4"-12", NRS, OPEN LEFT 
PUSH ON W/FIELD LOCK 
RESTRAINING GASKETS. 

DATE 

7. SHUT OFF EXISTING CORPORATION AND REMO'vt: OR ABANDON EXISTING SERV1CE 
LINE. 

TEE & GATE VALVE ASSEMBLY DETAIL NOT TO SCALE WATER VALVE DETAIL 

(BY U.S. PIPE OR APPROVED 
EQUAL.) 

NOT TO SCALE 

3'-6" 12" 

8" 

2-4" SCH. 40 ---' 
CABUE/SPARE 

(AS REQUIRED) 

NOTES 

8. CURB BOX SHALL BE SET IN TIHE GRASS/LANDSCAPE AREA BETWEEN CURB AND 
SIDEWALK UNLESS DIRECTIED OTHERWISE. 

9. 2" OR LARGER SERV1CE CONNECTIONS SHAll USE A STAINLESS STIEEL SERVICE 
SADDUE. 

SERVICE CONNECTION DETAIL NOT TO SCALE 

SEE ROADWAY 
CROSS-SECTION 
OR BUILDING PAD 
DETAILS 

SAND BLANKET/BARRIER 

SIEVE SIZE 

1/2" 
200 

SELECT SAND 
COMPACTED TO 95% 
STANDARD PROCTOR 

% FINER BY WEIGHT 

90 - 100 
0 - 15 

1. All CONDUIT IS TO BE SCHEDULIE 40 PVC, ELIECTRICAL GRADE, GRAY IN COLOR AND INSTAUUED PER 
THE MANUFACTURER'S RECOMMENDATIONS. A 10-FOOT HORIZONTAL SECTION OF RIGID GALVANIZED 
STIEEL CONDUIT Will BE REQUIRED AT EACH SWEEP, UNLIESS IN THE OPINION OF THE SERV1CE 
PROV1DER DESIGNER, THE SWEEP-PVC JOINT IS NOT SUBJECT TO FAILURE DURING PUlliNG OF THE 
CABUE. ALL JOINTS ARE TO BE WATIERTIGHT. 

2. All 90 DEGREE SWIEEPS Will BE MADE WITH RIGID GALVANIZED STEEL WITH A MINIMUM RADIUS OF 
36 INCHES FOR PRIMARY CABLES AND 24 INCHES FOR SECONDARY CABUES. 

3. BACKFILL MAY BE MADE WITH EXCAVATIED MATIERIAL OR COMPARABLE, UNUESS MATIERIAL IS DEEMED 
UNSUITABLIE BY SERV1CE PROV1DER. BACKFill SHALL BE FREE OF FROZEN LUMPS, ROCKS, DEBRIS, 
AND RUBBISH. ORGANIC MATIERIAL SHAll NOT BE USED AS BACKFILL. BACKFill SHAll BE IN 
6-INCH LAYERS AND THOROUGHLY COMPACTIED. 

4. A SUITABLE PULLING STRING, CAPABLE OF 300 POUNDS OF PULL, MUST BE INSTAUUED IN THE 
CONDUIT BEFORE SERV1CE PROV1DER IS NOTIFIED TO INSTAll CABUE. THE STRING SHOULD BE 
BLOWN INTO THE CONDUIT AFTIER THE RUN IS ASSEMBUED TO AVOID BONDING THE STRING TO THE 
CONDUIT. A MINIMUM OF TWENTY-FOUR (24") INCHES OF ROPE SLACK SHAll REMAIN AT THE END 
OF EACH DUCT. PUll ROPE SHAll BE INSTAllED IN ALL CONDUIT FOR FUTURE PUllS. PUll ROPE 
SHAll BE NYLON ROPE HAV1NG A MINIMUM TIENSIUE STRENGTH OF THREE HUNDRED (300!1') LBS. 

5. SERV1CE PROV1DER SHALL BE GIVEN THE OPPORTUNITY TO INSPECT ALL CONDUIT PRIOR TO BACKFill. 
THE CONTRACTOR IS RESPONSIBLIE FOR ALL REPAIRS SHOULD SERV1CE PROV1DER BE UNABLIE TO 
INSTALL ITS CABLE IN A SUITABLIE MANNER. 

6. TYPICAL CONDUIT SIZES ARE 3-INCH FOR SINGLE PHASE PRIMARY AND SECONDARY VOLTAGE 
CABUES, 4-INCH FOR THREE PHASE SECONDARY, AND 5-INCH FOR THREE PHASE PRIMARY. 
HOWEVER, SERVICE PROV1DERS MAY REQUIRE DIFFfRENT NUMBERS TYPES AND SIZES OF CONQIJIT 
THAN THOSE SHOWN HERE. THE CONTRACTOR SHAll BE RESPONSIBUE FOR VERIFYING ALL CONDUIT 
SIZES, TYPES AND NUMBERS WITH EACH SERV1CE PROVIDER PRIOR TO ORDERING THEM. 

7. ROUTING OF CONDUIT, LOCATION OF MANHOUES, TRANSFORMERS, CABINETS, HANDHOUES, ETC., SHALL 
BE DETIERMINED BY SERV1CE PROV1DER DESIGN PERSONNEL. THE CONTRACTOR SHAll COORDINATIE 
WITH All SERV1CE PROV1DERS PRIOR TO THE INSTALLATION OF ANY CONDUIT. 

8. All CONDUIT INSTAllATIONS MUST CONFORM TO THE CURRENT EDITION OF THE NATIONAL ELIECTRIC 
SAFETY CODE, STATIE AND LOCAL CODES AND ORDINANCES, AND WHERE APPUCABLIE, THE NATIONAL 
ELECTRIC CODE. WHERE REQUIRED BY UTILITY PROV1DER, CONDUIT SHAll BE SUPPORTIED IN PLACE 
USING PIPE STANCHIONS PLACED EVERY Fl'vt: (5') FEET ALONG THE CONDUIT RUN. 

9. UNDER A BUILDING SLAB THE CONDUIT SHALL BE ENCASED IN 8" OF CONCRETIE ON All SIDES. 

10. All CONDUIT TIERMINA TIONS SHAll BE CAPPED TO PREVENT DEBRIS FROM EN TIERING CONDUIT. 

ELECTRIC I COMMUNICATION TRENCH NOT TO SCALE 

* 
'vt:RTICA .• L:,_---:: 
BENDS-

C OR 

.• SQUARE FEET OF CONCRETIE THRUST 
~ BLOCKING BEARING ON UNDISTURBED MATIERIAL 

0 
~ REACTION PIPE SIZE 
II TYPE 4" 6" 8" 10" 12" 
'" "' => A 90' 0.89 2.19 3.82 11.14 17.24 ~ 
~ 

B 180' 0.65 1.55 2.78 8.38 12.00 '" "' c 45' 0.48 1.19 2.12 6.02 9.32 a. ,_ 
D 22-1/2' 0.25 0.60 1.06 3.08 4.74 ~ 

I'! E 11-1/4' 0.13 0.30 0.54 1.54 2.38 

THRUST BLOCKING DETAIL 

NQTIES· 

UNDISTURBED 
MATERIAL (TYP.) 

VOLUME OF CONCRETE 
AS DETERMINED BY 
ENGINEER 

1. POUR lHRUST BLOCKS AGAINST 
UNDISTURBED MATERIAL. WHERE TRENCH 
WALL HAS BEEN DISlURBED, EXCAVATE 
LOOSE MATERIAL AND EXTEND lHRUST 
BLOCK TO UNDISllJRBEO MAlERIAL. NO 
JOINTS SHALL BE COVERED 1\llH CONCRElE. 

2. ON BENDS AND lEES, EXTEND lHRUST 
BLOCKS FUU. l.ENGlH OF F1111NG. 

3. PLACE BOARD IN FRONT OF AU. PLUGS 
BEFORE POURING lHRUST BLOCKS. 

4. \\HERE M.J. PIPE IS USED. M.J. PlUG l'ttlH 
RETAINER GLAND MAY BE SUBSTITUlEO FOR 
END BLOCKING$. 

5. Pot. YETH'Il£NE (6 MIL) SHAU. BE PLACED 
AROUND F1111NGS PRIOR TO CONCRElE 
PLACEioiENT. 

NOT TO SCALE 

NON-PA'vt:D AREA PAV1ED AREA 
LOAM AND SEED OR 

OTHER SURFACE 
TREATMENT PER PLANS---" 

5' CO'vt:R (MIN) 
(7' CO'vt:R MAX) 

SEE PAVEMENT SECTION 

~"""-'··~'-:B~'frr'---- CAUTION TAPE READING 

SUITABUE EXCAVATIED 
BACKFill OR CUEAN 
GRANULAR BACKFill 

MATIERIAL COMPACTIED 
AS SPECIFIED --t--~'Tl 

AS SPECIFIED 

6" NOMINAL 
(12" IN LIEDGE) 

3' (MIN) 

"CAUTION WATER UNE 
BURIED BELOW" 

·;;.;.o"H-+t+---- SUITABUE EXCAVATIED 
BACKFill MA TIERIAL, OR 
GRANULAR MATIERIAL 
WHERE SPECIFIED, 
COMPACTIED IN 12" 
LIFTS TO 95% 
STANDARD PROCTOR 
MAXIMUM DENSITY. 

../'-- TYPE "K" COPPER 
·c_J.-"' WA TIER SERV1CE OR 

DUCTIUE IRON CLASS 
52 WA TIER MAIN 

SANQ Bt ANKEI/eARR!fR 

SIEVE SIZE 

1/2" 
2DO 

% FINER BY WEIGHT 

90 - 100 
0 - 15 

1. BACKFILL MATIERIAL BELOW PAVED OR CONCRETIE AREAS, BEDDING MATIERIAL, AND SAND BLANKET 
SHAll BE COMPACTIED TO NOT LESS THAN 95% OF AASHTO T 99, METHOD C. SUITABLIE BACKFILL 
MATIERIAL BELOW LOAM AREAS SHAll BE COMPACTIED TO NOT UESS THAN 90% OF AASHTO T 99, 
METHOD C. 

2. WA TIER MAINS SHAll BE POLY WRAPPED. 

3. WA TIER MAINS SHAll HAVE 3 WEDGES PER JOINT. 

WATER MAIN TRENCH NOT TO SCALE 

CAUTION TAPE 

FINISH GRADE 

EXCAVATION AND BACKF!UL IN 
ACCORDANCE WITH UTILITY 
COMPANY STANDARDS ---"""tifl,",-4' 

TRACER WIRE 

SEE PA'vt:MENT 
SECTION 

U~~~~~~~~NBYJ O , : . ,. : <,:, :·'>;··,'. 6" 

GAS PIPELINE MA TIERIAL '.·_\, y> ~' .. ·. ; -~-. ', , ,· , 
AND INSTAllATION BY · , 

UTIUTY COMPANY·----~,; :'' ::' :r.:_",l: :·>·.)·';; ($/ 6" 

NOTES 

SAND BLANKET/BARRIER 

SIEVE SIZE 

1/2" 
200 

% FINER BY W£1GHT 

90 - 100 
0 - 15 

'---SAND BEDDING, 
NHDOT 304.1 OR 
AS SPECIFIED BY 
UTILITY COMPANY 

1. CONTRACTOR TO COORDINATIE WITH UTIUTY COMPANY AND PROVIDE ALL 
EXCAVATION, COMPACTION AND BACKFILL FOR PIPE INSTAllATION WITHIN 
THE PROJECT SITIE. 

2. BACKFILL MATIERIAL BELOW PAVED OR CONCRETIE AREAS, BEDDING 
MA TIERIAL, AND SAND BLANKET SHAll BE COMPACTIED TO NOT UESS 
THAN 95% OF AASHTO T 99, METHOD C. SUITABLE BACKFILL MATERIAL 
BELOW LOAM AREAS SHALL BE COMPACTIED TO NOT UESS THAN 90% OF 
AASHTO T 99, METHOD C. 

GAS TRENCH NOT TO SCALE 

ENGINEER: 

ALTUS 
ENGINEERING, INC. 

133 COURT STREET 
(603) 433-2335 

PORTSMOUTH. NH 03801 
www.ALTUS-ENG.com 
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MANHOLE NOTES: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

IT IS JHE INTENTION OF lHE NHDES lHAT lHE MANHOLE, 
INCLUDING ALL COMPONENT PARTS, HAVE ADEQUATE SPACE, 
STRENGlH AND LEAKPROOF QUALITIES CONSIDERED NECESSARY 
BY lHE COMMISSION FOR lHE INTENDED SERVICE. SPACE 
REQUIREMENTS AND CONFIGURATIONS, SHALL BE AS SHOWN ON 
lHE DRAWING. MANHOLES MAY BE AN ASSEMBLY OF PRECAST 
SECTIONS, WllH OR WllHOUT STEEL REINFORCEMENT, WllH 
ADEQUATE JOINTING, OR CONCRETE CAST MONOLilHICALLY IN 
PLACE WllH OR 1'111HOUT REINFORCEMENT IN ANY APPROVED 
MANHOLE. lHE COMPLETE STRUCTURE SHALL BE OF SUCH 
MATERIAL AND QUALITY AS TO 1'111HSTAND LOADS OF 8 TONS 
(H-20 LOADING) 1'111HOUT FAILURE AND PREVENT LEAKAGE IN 
EXCESS OF ONE GALLON PER DAY PER VERTICAL FOOT OF MAN
HOLE CONTINUOUSLY FOR lHE LIFE OF lHE STRUCTURE, A PERIOD 
GENERALLY IN EXCESS OF 25 YEARS IS TO BE UNDERSTOOD IN 
BOlH CASES. 

BARRELS ANP CONE SECTIONS SHALL BE PRECAST REINFORCED. 

PRECAST CONCRETE BARREL SECTIONS, CONES AND BASES SHALL 
CONFORM TO ASTM C478. 

LEAKAGE TEST SHALL BE PERFORMED IN ACCORDANCE WllH lHE 
TOWN'S STANDARD SPECIFICATIONS. 

INVERTS AND SHELVES MANHOLES SHALL HAVE A BRICK PAVED 
SHELF AND INVERT CONSTRUCTED TO CONFORM TO lHE SIZE OF 
PIPE AND FLOW AT CHANGES IN DIRECTION. lHE INVERTS SHAUL 
BE LAID OUT IN CURVES, OF lHE LONGEST RADIUS POSSIBLE 
TANGENT TO lHE CENTER LINE OF lHE SEWER PIPES. SHELVES 
SHAUL BE CONSTRUCTED TO lHE ELEVATION OF lHE HIGHEST 
PIPE CROWN AND SLOPE TO DRAIN TOWARD lHE FLOI'IlNG 
lHROUGH CHANNEL. UNDERLAYMENT OF INVERT AND SHELF 
SHALL CONSIST OF BRICK MASONRY. 

FRAMES AND COVERS MANHOLE FRAMES AND COVERS SHAUL BE 
OF HEAVY DUTY DESIGN AND PROVIDE A 30-INCH CLEAR OPENING. 
A 3-INCH (MINIMUM HEIGHT) LETTER "S" FOR SEWERS OR "D" FOR 
DRAINS SHALL BE PLAINLY CAST INTO lHE CENTER OF EACH 
COVER. 

BEDDING SCREENED GRAVEL AND/OR CRUSHED STONE FREE 
FROM CLAY, LOAM, ORGANIC MATTER AND MEETING ASTM C33. 

100% PASSING 1 INCH SCREEN 
90-100% PASSING 3/4 INCH SCREEN 
20-55% PASSING 3/8 INCH SCREEN 

0-10% PASSING #4 SIEVE 
0-5% PASSING 1J8 SIEVE 

WHERE ORDERED BY lHE ENGINEER TO STABILIZE lHE BASE, 
SCREENED GRAVEL OR CRUSHED STONE 1-1/2" TO 1/2" SHALL BE USED. 

CONCRETE FOR DROP SUPPORT SHALL CONFORM TO THE 
REQUIREMENT FOR CLASS A (3000 LBS.) CONCRETE OF 
lHE NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION 
STANDARD SPECIFICATIONS AS FOULOWS: 

CEMENT 6.0 BAGS PER CUBIC YARD 
WATER 5.75 GAULONS PER BAG CEMENT 
MAXIMUM SIZE OF AGGREGATE 1 INCH 

FLEXIBLE JOINT A FLEXIBLE JOINT SHALL BE PROVIDED 
1'11THIN lHE FOLLOWING DISTANCES: 

PVC PIPE - 60" 
RCP & Cl PIPE - ALL SIZES - 48" 
AC & VC PIPE - UP lHROUGH 12" DIAMETER - 18" 
AC & VC PIPE - LARGER THAN 12" DIAMETER - 36" 

10. SHALLOW MANHOLE IN LIEU OF A CONE SECTION, WHEN MANHOLE 
DEPlH IS LESS lHAN 6 FEET, A REINFORCED CONCRETE SLAB 
COVER MAY BE USED HAVING AN ECCENTRIC ENTRANCE OPENING 
AND CAPABLE OF SUPPORTING H-20 LOADS. 

SAND BLANKET 

4" COMPACTED 
LOAM & SEED- , 

AS SPECIFIED BELOW 

UNDISTURBED SOIL 

(WHICHEVER IS GREATER) 

SEE PAVEMENT/PATH SECTION 

---CFWSHED STONE BEDDING AS 
SPECIFIED FOR FULL WIDlH 
OF THE TRENCH UP TO 
SPRINGLINE OF PIPE, 
6" BELOW PIPE IN EARTH AND 
12" BELOW PIPE IN ROCK 

ROCK SUBGRADE 
(TIEMPLA TIE) 

BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T99, METHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

SAND BLANKET 

SIEVE SIZE 

1/2" 
200 

% FINER BY WEIGHT 

90 - 100 

0 - 15 

* EQUIVALENT TO STANDARD STONE SIZE #67 - SECTION 
703 OF NHDOT STANDARD SPECIFICATIONS 

CRUSHED STONE BEDDING * 
SIEVE SIZE 

1" 

3/4" 

3/8" 

# 4 
# 8 

% PASSING BY WEIGHT 

100 
90 - 100 

20 - 55 
0 - 10 

0 - 5 

STANDARD TRENCH NOTES: 

1. ORDERED EXCAVATION OF UNSUITABLE MATERIAL BELOW GRADE: BACKFILL AS 
STATED IN lHE TECHNICAL SPECIFICATIONS OR AS SHOWN OF lHE DRAI'IlNG. 

2. BEDDING: SCREENED GRAVEL AND/OR CRUSHED STONE FREE FROM CLAY, 
LOAM, ORGANIC MATTER AND MEETING ASTM C33, STONE SIZE NO. 67. 

100% PASSING 1 INCH SCREEN 
90 - 100% PASSING 3/4 INCH SCREEN 
20 - 55% PASSING 3/8 INCH SCREEN 
0-10% PASSING /14 SIEVE 
0-5% PASSING 1J8 SIEVE 

WHERE ORDERED BY lHE ENGINEER TO STABILIZE lHE BASE, SCREENED 
GRAVEL OR CRUSHED STONE 1-1/2 INCH TO 1/2 INCH SHAUL BE USED. 

3. SAND BLANKET: CLEAN SAND FREE FROM ORGANIC MATTER, SO GRADED lHAT 90 - 100% 
PASSES 1/2 INCH SIEVE AND NOT MORE lHAN 15% 1'11UL PASS A /1200 SIEVE. BLANKET 
MAY BE OMITTED FOR CAST-IRON, DUCTILE IRON, AND REINFORCED CONCRETE PIPE 
PRO'v1DED HOWEVER, lHAT NO STONE LARGER lHAN 2" IS IN CONTACT WllH lHE PIPE. 

4. SUITABLE MATERIAL: IN ROADS, ROAD SHOULDERS, WALKWAYS AND TRAVELED WAYS, 
SUITABLE MATERIAL FOR TRENCH BACKFIUL SHALL BE lHE NATURAL MATERIAL EXCAVATED 
DURING lHE COURSE OF CONSTRUCTION, BUT SHALL EXCLUDE DEBRIS; PIECES OF 
PAVEMENT; ORGANIC MATTER; TOP SOIL; ALL WET OR SOFT MUCK, PEAT, OR CLAY; ALL 
EXCAVATED LEDGE MATERIAL; AUL ROCKS OVER 6 INCHES IN LARGEST DIMENSION; AND ANY 
MATERIAL WHICH, AS DETERMINED BY lHE ENGINEER, WIUL NOT PROVIDE SUFFICIENT 
SUPPORT OR MAINTAIN lHE COMPLETED CONSTRUCTION IN A STABLE CONDITION. 

5. BASE COURSE AND PAVEMENT SHAUL MEET lHE REQUIREMENTS OF THE NEW HAMPSHIRE 
DEPARTMENT OF TRANSPORTATION'S LATEST EDITION OF lHE STANDARD SPECIFICATIONS 
FOR HIGHWAYS AND BRIDGES - DIVISIONS 300 AND 400 RESPECTIVELY. 

6. SHEETING, IF REQUIRED: WHERE SHEETING IS PLACED ALONGSIDE THE PIPE AND EXTENDS 
BELOW MID-DIAMETER, IT SHAUL BE CUT OFF AND LEFT IN PLACE TO AN ELEVATION 1 
FOOT ABOVE lHE TOP OF PIPE. WHERE SHEETING IS ORDERED BY THE ENGINEER TO BE 
LEFT IN PLACE, IT SHALL BE CUT OFF AT LEAST 3 FEET BELOW FINISHED GRADE, BUT NOT 
LESS lHAT 1 FOOT ABOVE lHE TOP OF lHE PIPE. 

7. W = MAXIMUM ALLOWABLE TRENCH 1'.101H TO A PLANE 12 INCHES ABOVE lHE PIPE. FOR 
PIPES 15 INCHES NOMINAL DIAMETER OR LESS, W SHALL BE NO MORE lHAN 36 INCHES. 
FOR PIPES GREATER lHAN 15 INCHES IN NOMINAL DIAMETER, W SHAUL. BE 24 INCHES PLUS 
PIPE OUTSIDE DIAMETER (0.0.) ALSO, W SHAUL BE lHE PAYMENT 1'11D1H FOR LEDGE 
EXCAVATION AND FOR ORDERED EXCAVATION BELOW GRADE. 

8. FOR CROSS COUNTRY CONSTRUCTION, BACKFILL OR FILL SHALL BE MOUNDED TO A HEIGHT 
OF 6 INCHES ABOVE lHE ORIGINAL GROUND SURFACE. 

9. CONCRETE FOR ENCASEMENT SHALL CONFORM TO THE NEW HAMPSHIRE 
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS STANDARD SPECIFICATION 
REQUIREMENTS FOR CLASS A (3000#) CONCRETE AS FOULOWS: 

CEMENT: 6.0 BAGS PER CUBIC YARD 
WATER: 5. 75 GALLONS PER BAG CEMENT 
MAXIMUM SIZE OF AGGREGATE: 1 INCH 

CONCRETE ENCASEMENT IS llili ALLOWED FOR PVC PIPE. 

10. CONCRETE FULL ENCASEMENT: IF FUUL ENCASEMENT IS UTILIZED, DEPlH OF CONCRETE 
BELOW PIPE SHALL BE 1/4 I.D. (4" MINIMUM). BLOCK SUPPORT SHALL BE SOLID 
CONCRETE BLOCKS. 

SEWER TRENCH SECTION NOT TO SCALE 11. NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES DESIGN STANDARDS REQUIRE 

---------------------------------- TEN FEET (10') SEPARATION BETWEEN WATER AND SEWER. REFER TO CITY'S STANDARD 
SPECIFICATIONS FOR MElHODS OF PROTECTION IN AREAS lHAT CANNOT MEET lHESE 
REQUIREMENTS. 

B • 

A A 

l J 
• co 

PROVIDE: -ZURN Z-1400 CLEAN OUTS IN 
NON-TRAFFIC AREAS & SIDEWALKS 

-ZURN Z-1449 CLEAN OUTS IN 
LANDSCAPED AREAS 

-ZURN Z-140D HD CLEAN OUTS IN 
TRAFFIC AREAS 1'111H A "SERVICE 
STATION" TYPE MANHOLE, OPW 
#104 A12 - DOVER CORP./OPW DIV. 
(PHONE: 513-870-31 DO) 

HARDSCAPE 

NOTE: CLEAN OUT LOCATIONS MARKED 
C.O. ON GRADING & UTILITY PLANS; 
SEWER CLEAN OUT CAPS SHALL BE 
LABELED "SEWER" 

30" CLEAR OPENING INCLUDING FRAME 6" x 6" TEE WYE 

ADJUST TO GRADE WITH BRICK, 
2 COURSES (MINIMUM) 
MAXIMUM 12" ADJUSTMENT 

AND COVER (HINGED PAMREX) 1'111H PICK-HOLES 
(HEAVY DUTY, U.S. MADE) PLAN 

3" -+-1-- MAXIMUM PROTECTION 
BASE SECTION TO BE FULL OF PIPE INTO MANHOLE 
WALL lHICKNESS AND 
MONOLITHIC TO A POINT 6" ri-t-------------n 
ABOVE lHE PIPE CROWN ( """"' \ 

. c:-;- MAXIMUM DISTANCE 
TO FLEXIBLE JOINT 
(SEE NOTE 9) 

CLEANOUT DETAIL NOT TO SCALE 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN DATE 

~ WATER MAIN 6 
l ,.. ·~~•m '"" "''"""' 

NOlES 

~SEWER PIPE 

1. A MINIMUM HORIZONTAL DISTANCE OF 10 FEET SHAUL BE MAINTAINED BETWEEN WATER AND 
SEWER MAINS. A MINIMUM VERTICAL DISTANCE WITH WATER ABOVE SEWER SHALL BE MAINTAINED. 

2. SEWER PIPE JOINTS SHALL BE LOCATED A MINIMUM OF 6 FEET HORIZONTALLY FROM WATER MAIN. 

3. IF lHE REQUIRED CONFIGURATION CANNOT BE MET, lHE SEWER MAIN SHALL BE CONSTRUCTED TO 
MEET THE NHDES REQUIREMENTS FOR FORCE MAIN CONSTRUCTION. 

WATER MAIN I SEWER CROSSING NOT TO SCALE 

2'-0" MIN. 
4'-D" MAX. 

PIPE 
fl.Y~ PIPE STAINLESS STEEL STRAP STAINLESS STEEL STRAP 

2 LAYERS OF BUTYL RUBBER 
JOINT COMPOUND (TYP.) 
(SEE DETAIL-B) 

2'-6" MIN. 

ECCENTRIC CONE 

!NoTE: NO MANHOLE STEPs. I 
STEEL REINFORCED 

48" Min. 1-o----""'--"'""-----t-1--s· MIN. 

5" MIN. 

6" BEDDING OF 1/2" TO 
3/4" CRUSHED STONE 

TYPICAL SECTION 

TOP OF SHELF SHALL BE 
1" ABOVE CROWN OF 
HIGHEST PIPE ---, 

.t:IQIE:. 
CARE SHALL BE TAKEN TO 
INSURE lHAT lHE BRICK 
INVERT IS A SMOOlH 
CONTINUATION OF lHE SEWER 
INVERT. INVERT BRICKS 
SHALL BE LAID ON EDGE. 

~Jll 
c 

INSIDE FACE 

INSIDE FACE 
OF MANHOLE 

\ OF MANHOLE 

\- MANHOLE SHELF, INVERT, AND 
UNDERLA YMENT SHALL BE BRICK 
MASONRY TO MANHOLE BASE. 

SECTION A-A 

12" MIN. 
EACH SIDE 

.t:IQIE:. 
INVERT AND SHELF TO BE 
PLACED AFTER LEAKAGE TEST 

~. MA.NHIJLt. SHELIF, INVERT, AND 
UNDERLA YMENT SHAUL BE BRICK 
MASONRY TO MANHOLE BASE. 

PIPE 

I I 
I I 
I I 
I I 
I I 

RUBBER- LIKE 
FLEXIBLE SLEEVE 

ANODIZED ALUMINUM 
INTERNAL CLAMP PIPE 

I I 
I I 
I I 
I I 
I I 

RUBBER-LIKE 
KOR-N-SEAL BOOT 

LOCK-JOINT FLEXIBLE MANHOLE SLEEVE 
(OR EQUAL) 

KOR-N-SEAL JOINT SLEEVE 
(OR EQUAL) 

NOTE: ALL GASKETS, SEALANTS, MORTAR, ETC. SHALL BE 
INSTALLED IN ACCORDANCE 1'111H MANUFACTURERS 
WRITTEN INSTRUCTIONS. 

DETAIL-A 
SECTION 8-B 

SEWER MANHOLE DETAILS NOT TO SCALE 

BITUMASTIC 

APPROVED PREFORMED BITUMASTIC 
SEALANT 

RAM-NEK 
KENT SEAL NO. 2 
KZ 

lHE AMOUNT OF SEALANT SHAUL BE 
SUFFICIENT TO FILL AT LEAST 75% OF 
lHE JOINT CAVITY. 

NOTE: AUL GASKETS, SEALANTS, MORTAR, ETC. SHALL BE 
INSTALLED IN ACCORDANCE 1'111H MANUFACTURERS 
WRITTEN INSTRUCTIONS. 

DETAIL-B 
(APPROVED MANHOLE SECTION JOINTING MElHODS) 

------- -- -----------.-- - ~-
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CAST OR CORED INLET 
FOR 6" UNDERDRAIN 

(SEE PLANS FOR LOCATION) 

18" ROUND BEEHIVE GRATE 
(NEENAH OR APPROVED 

EQUIVALENT) WITH FRAME 
CAST IN STRUCTURE TOP SLAB 

24" O.D. SLAB 
TOP SECTION 

ROUND BEEHIVE GRATE 

(SEE ABOVE)---.......,-:::;~ 
TOP INVERT 
ELEVATION--------~, 

24" DIA. CLEAR 
OPENING (MIN) 

12" BEDDING OF 
3/4" STONE 

COMPACTED NATIVE 
SUB GRADE 

CONSTRUCTION SPECIFICATIONS 

ADS N-12 
OUTLET PIPE 

CAST OR CORED INLET 
FOR 6" UNDERDRAIN 

12" ADS N-12 
OUTLET PIPE 

1. OUTLET STRUCTURE SHALL BE CONSTRUCTED ONSITE OR PRECAST TO EQUAL DIMENSIONS. 

2. ALL JOINTS AND PIPE OPENINGS SHALL BE SEALED WATERTIGHT WITH MORTAR. 

3. STRUCTURE IS TO BE BUILT TO WITHSTAND H20 LOADING. 

4. SOIL UNDERLYING THE STRUCTURE'S GRAVEL BASE PAD AND THE PAD ITSELF ARE TO BE 
COMPACTED TO 95% MODIFIED PROCTOR. 

5. ALL CONCRETE SHALL BE 4,0DO PSI MINIMUM. 

GRASS SEED MIX. SEE 
LANDSCAPE PLANS FOR 
SPE:CIFICATIONS. 

GRASS OR 
LANDSCAPING 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN DATE 

PONDING AREA 

·::::-,..,..~~..Y..,....,-.L...L..-,...-==7"---'--"----:~~~---l- BOTTOM ELEVATION (SEE PLANS FOR ELEVATIONS) 

OUTLET STRUCTURE (TYP.) 
(SEE PLANS FOR ELEVATIONS)-~~.....-"~"-'-'-'--'--'-'--:-""-'. 18" SOIL FILTER MEDIA (OPTION A OR B BELOW) 

.,_ ___ t- 3" PEA GRAVEL 
CRUSHED STONE BEDDING • 6" UNDERDRAIN IN 

POLYPROPYLENE SOCK 
(PROVIDE 6" STONE ABOVE 

AND BELOW PIPE WIHERE 
SHOWN ON PLAN)---

NOTES 
SCARIFIED EXISTING NATIVE EARTH 

1. WHEN CONTRACTOR EXCAVATES RAIN GARDEN AREA TO SUBGRADE, DESIGN ENGINEER SHALL 
PERFORM SUBSURFACE EVALUATION PRIOR TO THE PLACEMENT OF ANY SELECT MATERIAL OR 
OTHER BACKFILL. 

2. SOIL ElL TER MEDIA SHALL BE EITHER OPTION A OR OPTION B AT CONTRACTOR'S DISCRETION. 

MAINTENANCE REQUIREMENTS 

• SYSTEMS SHOULD BE INSPECTED AT LEAST TWICE ANNUALLY, AND FOLLOWING ANY RAINFALL 
EXCEEDING 2.5 INCHES IN A 24-HOUR PERIOD, WITH MAINTENANCE OR REHABILITATION CONDUCTED 
AS IS WARRANTED BY SUCH INSPECTION. 

• PRETREATMENT MEASURES SHOULD BE INSPECTED AT LEAST TWICE ANNUALLY, AND CLEANED OF 
ACCUMULATED SEDIMENT AS WARRANTED BY INSPECTION, BUT NO LESS THAN ONCE ANNUALLY. 

• AT LEAST ONCE ANNUALLY, SYSTEM SHOULD BE INSPECTED FOR DRAWIDOWN TIME. IF 
BIORETENTION SYSTEM DOES NOT DRAIN WITHIN 72-HOURS FOLLOWING A RAINFALL EVENT, THEN A 
QUALIFIED PROFESSIONAL SHOULD ASSESS THE CONDITION OF THE F AGILITY TO DETERMINE 
MEASURES REQUIRED TO RESTORE FILTRATION FUNCTION OR INFILTRATION FUNCTION (AS 
APPLICABLE), INCLUDING BUT NOT LIMITED TO REMOVAL OF ACCUMULATED SEDIMENTS OR 
RECONSTRUCTION OF THE FILTER MEDIA. 

• VEGETATION SHOULD BE INSPECTED AT LEAST ANNUALLY, AND MAINTAINED IN HEALTHY CONDITION, 
INCLUDING, PRUNING, REMOVAL, AND REPLACEMENT OF DEAD OR DISEASED VEGETATION, AND 
REMOVAL OF INVASIVE SPECIES. 

DESIGN REFERENCES 

• UNH STORMWA TER CENTER 
• EPA (1999A) 
• NEW HAMPSHIRE STORMWATER MANAGEMENT MANUAL, VOLUME 2, DECEMBER 2008 AS AMENDED. 

18" 3/4" WASHED CRUSHED STONE BEDDING SIEVE SIZE % PASSING BY WEIGHT 

BOTTOM OF PRACTICE 

1" 100 

3/4" 90 - 100 

3/8" 20 - 55 
# 4 0 -10 

# 8 0- 5 

• EQUIVALENT TO STANDARD STONE 
SIZE #67 - SECTION 703 OF NHDOT 
NHDOT STANDARD SPECIFICATIONS 

FILTER MEDIA MIXTURES 
Percent of Gradation of material 

- BUILDING FACE 

24" MIN. OR 6" BEYOND DRIP LINE, WHICHEVER IS GREATER 

Component Material Mixture by Sieve Percent by Weight 

Volume No. Passing Standard Sieve GRADE AS SHOWN 2 x 12 P.T., CONT. OR METAL EDGING 

Filter Media Option A ON PLANS (MATERIAL AS APPROVED BY ARCHITECT OR OWNER) ----r-A::S~T::M_:::C_-.:::3::::3_:::CO::::n.:.:c::.r.::et.::e:....:s::::a::.nd::..._t-_::5:.::0:.....::to::....:5::5:.....-+---+----------1----L71·7.·"';'·.~:':.-:,.0"'· ."7.~";· ":'\'. :;-,--:-.i;. Y"-....,;S;;;L;,tO;,.PE:;:...;,A:.;;S,_SHOWN ON PLAN 

Loamy sand topsoil, with 
lines as indicated 

Moderately fine shredded 
bark or wood fiber mulch, 
with fines as indicated 

Moderately line shredded 
bark or wood fiber mulch, 
with lines as indicated 

Loamy coarse sand 

20 to 30 200 

20 to 30 200 

Filter Media Option B 

20 to 30 200 

10 

20 
70 to 80 

60 

200 

15 to 25 

<5 

< 5 

85 to 100 

70 to 100 

15 ta 40 

8 to 15 

4" THICK WASHED RIVER STONE, SIZE 1.5" TO 2.5", TAMPED TO 
DEPTH OF 6". STONE COLOR TO BE APPROVED BY ARCHITECT. 

BANK RUN GRAVEL, 6" THICK 

DRIP EDGE DETAIL NOT TO SCALE 

OUTLET STRUCTURE DETAIL NOT TO SCALE TYPICAL RAINGARDEN NOT TO SCALE 

INSTALL "CATCH BASIN LINER", 
MODEL #68896 BY EJ PRESCOTT 
OR APPROVED EQUAL WITH 

NON-PAVED AREA 

LOAM AND SEED OR OTHER 
SURFACE TREATMENT PER PLANS 

PAVED AREA 

SEE PAVEMENT SECTION 

··' ·,· : .~ ·.'•f-- SEE PAVEMENT SECTION 

NOTE: NO MANHOLE STEPS. 

30" CLEAR OPENING INCLUDING FRAME 
AND COVER (HINGED PAMREX) 
WITH PICK-HOLES 
(HEAVY DUTY, U.S. MADE) 

FRAME TO BE SET 

~~w--:@;'F=======r~:--liN~B~EDNOF MORTAR 

ADJUST TO GRADE WITH BRICK, -----
2 COURSES (MINIMUM) 
MAXIMUM 12" ADJUSTMENT 

NON-WOVEN 
GEOTEXTILE 

A.O.S.=70 OR LESS ___ _/ 

HOPE (SMOOTH 
INTERIOR, NOTE 2) __ _/ 

NOTES· 

' 
SCREENED GRAVEL OR 
CRUSHED STONE BEDDING 

/ FOR FULL WIDTH OF THE 
. •: ,. . ' TRENCH UP TO SPRINGLINE OF 

' PIPE, 6" BELOW PIPE IN EARTH 
' AND 12" BELOW PIPE IN ROCK 

"""--- ROCK SUBGRADE ·- " MIN. 
(TEMPLATE) OR 0+2 

('M-IlCH EVER IS GREATER) 

1. BACKFILL MATERIAL BELOW PAVED OR CONCRETE AREAS, BEDDING MATERIAL, AND SAND BLANKET 
SHALL BE COMPACTED TO NOT LESS THAN 95% OF AASHTO T 99, METHOD C. SUITABLE BACKFILL 
MATERIAL BELOW LOAM AREAS SHALL BE COMPACTED TO NOT LESS THAN 90% OF AASHTO T 99, 
METHOD C. 

2. ALL PIPE SHALL BE HOPE WITH SMOOTH INTERIOR AND CORRUGATED EXTERIOR, ADS TYPE N-12 OR 
APPROVED EQUAL 

SAND BLANKET/BARRIER 

SjEVE SjZE 

1/2" 
200 

% fiNER BY WEIGHT 

90 - 100 
0 - 15 

STORM DRAIN TRENCH 

SCREENED GRAVE! OR CRUSHED STONE BEDDING* 

SIEVE SIZE 

1" 

3/4" 
3/8" 

# 4 
#8 

% PASSING BY WEiGHT 

100 

90 - 100 
20- 55 

0 - 10 
0 - 5 

* EQUIVALENT TO STANDARD STONE SIZE /167 -
SECTION 703 OF NHDOT STANDARD SPECIFICA liONS 

NOT TO SCALE 

-----

2'-0" MIN. 
4'-0" MAX . 

1 LAYER OF BUTYL RUBBER 
JOINT COMPOUND (TYP.) 

HOLE CAST TO PLAN 

12" MIN. 

FILL AROUND 
PIPE WITH 
NON-SHRINK 
GROUT (TYP) 

5" MIN. 

6" BEDDING OF 1/2" TO 
3/4" CRUSHED STONE 

DRAIN MANHOLE DETAIL 

MORTAR ALL AROUND 

ECCENTRIC CONE 
OR SLAB TOP 

STEEL REINFORCED 

6" MIN. 

NOT TO SCALE 

= 
FLOW LINE 

. 
~ ~ ;::; :: 
;;; :::l 

~ .., 
:::l 

1/2" 

I 2 13/16" rlt j 

~<ll I I I 13/!. r~ It 
~ SECTION A-A 

A-- v DOD 
DOD 
DOD = 

t DOD 
DOD :==. 

C3EJ 'Mba ;== 

D 

B 

7/1 

l 

ALTERNATE 1 
NHDOT GRAY CAST 
IRON FRAME & GRATE 
NEENAH R-3433, 
R-3570, R-3570-A OR 
APPROVED EQUIVALENT 

•• 
e 11e· c.r:. f.-, NOTE: INSTALL "CATCH BASIN LINER", 

A--
PLAN 

. MODEL #68896 BY EJ PRESCOTT OR 
APPROVED EQUAL WITH CAST IRON 
GRATE TYPE B (US MADE) ON ALL 
STRUCTURES. 

NOTES 

~ 21 112· __ 11 F.JA• 

.----N-L--R---"~+----=1-~~ 

3/8" MORTAR 
J()jNTS 

r-t1~~5~~~r1}- CAST IRON FRAME (3 OR ~ 4 FLANGE DEPENDING ON ... 
.., 22 1 •• LOCATION) 

29" 

2' 01.... 2' SQ . 

PRECAST 
CIRCULAR 

.... 
5 
"' w .. z 

:::; 

"' 
~ 
~ 
"' SECTION B-B 

-'1,----- SQUARE 
FRAME 
BLOCKS 

CONCRETE 
BLOCKS 

GRATE & FRAME DETAIL 

1. ALL SECTIONS SHALL BE CONCRETE CLASS AA ( 4000 PSI). 
2. CIRCUMFERENTIAL REINFORCEMENT SHALL BE 0.12 SQ.IN. PER LINEAR FT. IN 

ALL SECTIONS AND SHALL BE PLACED IN THE CENTER THIRD OF THE WALL. 
3. THE TONGUE OR GROOVE OF THE JOINT SHALL CONTAIN ONE LINE OF 

CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 0.12 SQ. IN. PER LINEAR FT. 
4. RISERS OF 1', 2', 3' & 4' CAN BE USED TO REACH DESIRED DEPTH. 

2 1/8"± 

1 LAYER OF 
BUTYL 
RUBBER 
JOINT 
COMPOUND 

HOLE CAST TO PLAN 

KOR-N- SEAL 

"THE ELIMINATOR" HOOD BY 
KLEANSTREAM.COM. DRILL 
A 1/2" HOLE NEAR TOP. 

COMPACTED SUBGRADE 

5" WALL 

f- A 

4" 

i 
--1 2 1/B"± 

5. THE STRUCTURES SHALL BE DESIGNED FOR H20 LOADING. 
6. USE H20 LOADING SLAB TOP SECTION IN LIEU OF ECCENTRIC TOP WHERE 

PIPE INVERT IS WITHIN 4' OF FINISH GRADE. 

(TYP.) ___ .______,'\,----'--

7. FRAME AND GRATE DIMENSIONS ARE TYPICAL BUT MAY VARY BASED ON 
PRODUCT SELECTED OR EQUIVALENT APRROVED BY THE ENGINEER. 

DEEP SUMP CATCH BASIN 

DETAIL A 
(TONGUE & GROOVE JOINT) 

48" (MIN.) I.D. 

RISER 

4' SUMP J 
SEE DETAIL A 

BASE 
5" 

SECTION A-A 

CAST IRON GRATE TYPE B (US 
MADE) ON ALL STRUCTURES. 

2' 

t 

4' 

MORTAR ALL 
AROUND 

VARIES 

PLAN-ECCENTRIC CONE 

NOT TO SCALE [0 
" .... 
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• r--

3/4" 

............. 

EXISTING GRADE J 

7 3/4" 

5 1/2" 

TEMPORARY CONSTRUCTION 
GRADES 

GRADE STAKE FOR 
CLEANOUT MARK AT 
1/2 OF WET VOLUME 

EXCAVATE FOR REQUIRED STORAGE 

3' MAX. 

l_ COMPACTED 
EARTH FILL 

1.5" TO 2" STONE 
FILLED CENTER 

CROSS SECTION 

WEIR LENGTH 

L=6' x Drainage 
Area (Acres) WEIR CREST 

EXCAVATE FOR 
STORAGE 

COMPACTED 
EARTH FILL 

--..._____COMPACTED 
EARTH FILL 

STONE 
FILLED CENTER 

APRON 

UNDISTURBED AREA 
NOTES 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN 

GRANITE CURB 
STRAIGHT OR CURVED 

WEARING COURSE 

BINDER COURSE 

+ J 
12" (MIN) 

DATE 

6" LOAM & SEED 

18" (MIN) 

NHDOT ITEM #304.3 -
CRUSH ED GRAVEL 

PROFILE ISOMETRIC VIEW 1. SEE PLANS FOR CURB LOCATION. 

RADIUS MAX. LENGTH 

I· 8 1/2" ·I 
FULL FACE 

MAINTENANCE 

1. SEDIMENT SHALL BE REMOVED AND THE TRAP SHALL BE RESTORED TO ITS ORIGINAL 
CAPACITY WHEN THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN STORAGE 
VOLUME. SEDIMENT REMOVED SHALL BE DISPOSED OF SO THAT IT DOES NOT CAUSE A 
SEDIMENT PROBLEM AT ANOTHER LOCATION. 

2. THE STRUCTURE SHALL BE CHECKED BI - WEEKLY AND AFTER EVERY MAJOR STORM 
TO INSURE THAT IT IS WORKING PROPERLY AND IS NOT DAMAGED. DAMAGE TO THE 
STRUCTURE SHALL BE REPAIRED IMMEDIATELY. 

3. 3/4" STONE SHALL BE CHECKED DURING INSPECTION AND REPLACED WHEN 
THE OPENINGS IN THE STONE HAVE BECOME CLOGGED. 

BITUMINOUS CONCRETE CURB DETAIL NOT TO SCALE 4. WHEN THE DRAINAGE AREA FLOWING INTO THE BASIN HAS BEEN FULLY STABILIZED, THE 
SEDIMENT TRAP SHALL BE REMOVED AND THE AREA VEGETATED USING LOAM AND SEED 
WITH MULCH (OR SOD IF NECESSARY) WITHIN 72 HOURS OF THE REMOVAL OF THE BASIN. 

TEMPORARY SEDIMENT TRAP (TST) OUTLET 

NOTE: PAVERS AND BASE MATERIAL 
SHALL NOT BE INSTALLED UNTIL ALL 
OTHER SITE WORK AND BUILDING 
CONSTRUCTION IS SUBSTANTIALLY 
COMPLETE AND THE SITE HAS BEEN 
STABILIZED. 

BEDDING COURSE - TYP. NO. 8 (3/8") 
CRUSHED STONE, 2" THICK 

TYP. NO. 9 (1/4") CRUSHED STONE IN OPENINGS 

AQUA-BRIC IV OR APPROVED EQUAL 
PERMEABLE PAVERS (8 em THICK(3.15 in)) 

CAP 

POST 

EDGE RESTRAINT (GRANITE CURB OR APPROVED ALTERNATIVE) 

10 MIL IMPERMEABLE PLASTIC 
BARRIER (12" ALONG THE BOTTOM 

AND 12" UP THE SIDE OF STONE 
SUBBASE) 

BASE - TYP. NO. 2 (1 1 /2") 
OPEN-GRADED STONE, 18" THICK, 

COMPACTED IN 9" LIFTS 

SOIL SUBGRADE 

SEE BIT. CONCRETE PAVEMENT DETAIL 

. 1 11 11 1,
11 

1 1 1 11 11 1 

II 
II I I 11

1 

BASE - 3/4" OPEN-GRADED 
STONE WITH NON-WOVEN 

FILTER FABRIC TO 
SURROUND STONE (OVERLAP 

MIN. 12" AT SEAM) 

4" PERF. 
DRAIN 

POROUS PAVERS DETAIL 

II I I 
1

11 .111 

II I 11
' 11 

11111 1 
I I 

f---+-12" MIN. 

LAWN 

CRUSHED GRAVEL 
OR CONCRETE 

DEPTH 
VARIES 
4" MIN 

6" 
MIN. 

NOT TO SCALE 

SWALE SHALL BE FREE OF IRREGULARITIES WHICH MAY CAUSE 
PONDING. COMPACT FILLS AS NECESSARY TO STABILIZE MATERIAL. 

6' MIN. 

Row 3 

EXISTING G:R:A:D:E=~r---~12~"rs~····~.· ~. ~· =1~1 ~18~·~ 
INSTALL TEMPORARY SEEDING OR 

STONE CHANNEL PROTECTION 
IMMEDIATELY AFTER GRADING ----' 

TEMPORARY DIVERSION SWALE 

SLOPE SWALE 1% TO 5% TO 
TEMPORARY SEDIMENTATION TRAP 

NOT TO SCALE 

1" CONCRETE REVEAL 

FENCE POST DETAIL NOT TO SCALE 

... 
... . " ..:~ " .. · .... 

COMPACTED/ 
NAllVE SUBGRADE 

(OR FILL WHERE 
REQUIRED) 

NHDOT ITEM 403.12 - HOT 
BITUMINOUS CONCRETE 
PAVEMENT (4" NOMINAL) 

1-1/2" WEARING COURSE, (TYPE 12 mm) 
2-1/2" BINDER COURSE, (TYPE 19 mm) 

SLOPE AS SHOWIN ON PLANS 

NHDOT ITEM 304.3 - 6" CRUSHED GRAVEL 

NHDOT ITEM 304.2 - 12" GRAVEL 

PAVEMENT CROSS SECTION NOT TO SCALE 

NOT TO SCALE 

POST CAP STYLE 

2. SEE PLANS FOR PAVEMENT CROSS SECllON. 

3. ADJOINING STONES SHALL HAVE THE SAME OR 
APPROXIMATELY 111E SAME LENG111. 

4. MINIMUM LENGTH OF CURB STONES = 4' . 

5. MAXIMUM LENGTH OF CURB STONES = 10'. 

6. MAXIMUM LENGTH OF STRAIGHT CURB STONES LAID ON 
CURVES - SEE CHART. 

7. CURB ENDS TO ROUNDED AND BATTERED FACES TO BE 
CUT WHEN CALL FOR ON THE PLANS. 

8. CURB SHALL BE INSTALLED PRIOR TO PLACEMENT OF 
TOP PAVEMENT COURSE. 

9. JOINTS BETWEEN CURB STONES SHALL BE MORTARED. 

VERTICAL GRANITE CURB 

' 
Siii W NEW ENGLAND · V55NE 

~ 

I 

POST OPTION 

5" X5"- .140 Wall 
Post set in concrete 

FENCE HEIGHT 
6'-0", see height schedule below 

A B 
H(FT INCHES ti(FT INCHES 

3 60 3 22 
4 84 4 34 
5 96 5 34 
6 108 6 34 
8 144 8 46 

10 168 10 46 

c 
HIFT INCHES HIFT 

3 8.5 3 
4 20.5 4 
5 32.5 5 
6 44.5 6 
8 68.5 8 
10 92.5 10 

1. FENCE SHALL BE ILLUSION VINYL FENCE 

PRODUCT OR APPROVED EQUAL 

D 
INCHES 

36 
< 

48 
60 

L f--
" 

72 
96 
120 r-

. 
-

2. COLOR SHALL BE DETERMINE BY LANDSCAPE 

ARCHITECT OR APPLICANT. 

3. POST SHALL BE SET IN CONCRETE. '---- '-
SEE NOTE #4 

90.5" 

21' 3' 

22'-28' 4' 

29'-35' 5' 

36'-42' 6' 

43'-49' 7' 

50'-56' 8' 

57'-60' 9' 

OVER 60' 10' 

NOT TO SCALE 

= 

0 

1-f-
6" f--

L__ 

4. OPENING CLEARANCE DIMENSIONS PER OWINER 

REQUIREMENT. 
FRONT ELEVATION 

DUMPSTER SCREENING DETAIL NOT TO SCALE 

1/4" CHAMFER (TYP) 

FINISHED PAVEMENT GRADE 

BROOM FINISH 

2" 

2% MAX. CROSS SLOPE 

6" X 6" W. W. F. (1.4 X 1.4) 

. . ... , ·.· .. 

18" CRUSHED GRAVEL 
NHDOT ITEM #304.3 

DUMPSTER SLAB DETAILS 

6" MIN. LOAM & SEED 
AT VEGETATED AREA 

··.'·' . 
. -'·. ' .. ·. ···. 

12" 

TYP. 

4000 PSI CONCRETE 

16" 

NOT TO SCALE 

-··--"-·'' .. - ... --·-------·----------------
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TYPICAL 
ALUMINUM SIGN 

(SEE PLAN FOR 
TYPE) 

• • • • • 

7' (MIN) 
REDUCE TO 5' ONLY 
WHERE DIRECTED IN 
FIELD BY .ENC>IIN lEER 

90' CUT OPTION 

* IN LEDGE DRILL & GROUT TO A MIN OF 2' 

LENGTH· AS REQUIRED 

WEIGHT PER liNEAR FOOT: 2.50 LBS (MIN.) 

HOI ES· 3/8' DIAMETER, 1' C-C FULL LENGTH 

R1-1 
30" (DRIVEWAY) 

36" (HOOVER DR) 

NOTES 

RESERVED 
PARKING 

R7-8 
12" X 18" 

VAN 
ACCESSIBLE 

R7-8P 
18" X 9,. 

1. ALL SIGNS SHALL MEET THE REQUIREMENTS 
OF AND BE INSTALLED AS INDICATED IN 
THE MANUAL ON UNIFORM TRAFFIC 
CONTROL DEVICES, LA TEST EDITlON. 

SIEEL.;_ SHALL CONFORM TO ASTM A-499 (GRADE 
60) OR ASTM A-576 (GRADE 1070 - 1080) 

SIGN DETAILS 

0 
I 

lo 

'b 
I 

-:q. 

' . . . . . . . 
• 
, -

NOT TO SCALE 

. . 
. . . . - . 

6"¢ GALVANIZED STEEL PIPE 
FILLED WITH 3,000 PSI CONCRETE 
WITH SMOOTH HOPE YELLOW SLEEVE. 

_----FINISH GRADE 

36" 

"' 4 
6 I _l 

BOLLARD 

ELIMINATE FLUSH GRANITE 
CURB IN LOCATIONS 
WHERE SIDEWALK IS 
FLUSH (SEE DETAIL) 

CURB RAMP 

, -
3,000 psi 
CONCRETE 
FOOTING 

NOT TO SCALE 

....._,, .. MAX FOR SW 

(2' MIN FOR LANDSCAPE AREAS) 

I 1/4-1/2"-WIDE JOINT 
WITH 1 /2" RADIUS TOOLED 
EDGE 

I 
11----'"", 1/4" TO 1/2" FIBER 

BOARD (MASTER FIBER 

/
!------' .. '--- F100 CONFORMING TO 

CITY OF DOVER 
REQUIREMENTS) 

EXPANSION/CONSTRUCTION JOINT 

SEALANT A 
BUILDING OR OTHER 
RIGID STRUCTURE 
(DOWEL SIDEWALK 
TO BUILDING 
FOUNDATION AT 
BUILDING ENTRANCE 
LOCATIONS ONLY) 

I 

ISOLATION JOINT 

BROOM FINISH 
ONLY 

5"-THICK CONCRETE WALK 
4,000 PSI AIR ENTRAINED 

CONCRETE \'11TH POLY-FIBER 
REINFORCING 

12" COMPACTED CRUSHED 
GRAVEL NHDOT ITEM #304.3 

COMPACTED NATIVE SUBGRADE 

VERTICAL GRANITE CURB 
(SEE CURB DETAIL) 

I 

1 /4-1 /2" WIDE x 1' DEEP GROOVE 
\\1TH 1 /2" RADIUS TOOLED EDGES 

(SAME DAY AS POUR) 

I I jr-----.ur------1/ 
I I 

CONTROL/TROWELED JOINT 

EXPANSION/CONSTRUCTION ' I 
JOINT 30' 0 C (TYP) .. 

\ 
CONTROL/TROWELED JOINT 
5' O.C. (TYP) 

CURB PER PLAN 

PLAN 

SIDEWALK \\10TH VARIES 
SEE PLANS 

SECTION 

I 
I 

1-------- 6' (TYPICAL) --------1 
--~~~~~=7=r~==~~~~~ -· .... ~'.-. ·::.-··; .··~ - ~··, ...... . ·.-.~= ·"' ·. ~ - ~- -- -~- ·-·. ·-: ... ~ --- ~ 

• 
"' I ;., 

\ ·· · ·• •, . " ·· ·· .. :·.f . . ;: '<~ > ·~<.;! ~~;II--- ~4~g~~~[~R 
.• <j3,000 PSI CONCRETE PAD, ;• : :· : • .· : •. ; .. ;: ~·~ EDGES 
• .. · • (SEE CROSS SECTION) ; ·. :· . ' .:· • • .- • · ,, · :: · 
.~ . • .• • PITCH TO DRAIN . · · ' :. •: ·. • .... · ' • . ., ' .. . . . . . 

I ~ 6" X 6" W.W.F. ,...v (1.4 X 1.4) 

~-+--~-~~~ 
~! ·> :··: .;. fl l. 

---~~~~----~--------r-,--~ 
'N 

3,000 PSI 
CONCRETE 

w/ /BROOM FINISH 

1 / 4" CHAMFER OR 
ROUNDED EDGES 

FINISH PAVEMENT 
GRADE WHERE 

APPLICABLE! 

CONCRETE HAUNCH 
(TYP ALL SIDES) 

NHDOT ITEM #304.3 
CRUSHED GRAVEL 

COMPACTED NATIVE 
SUBGRADE 

12" 

SECTION 

6' X 6" w. W.F. 
(1.4 X 1.4) 

6" (MIN.) LOAM AND 
SEED AT VEGETATED 
AREAS 

12" 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN 

INVERTED "U" BIKE RACK 
(2 BIKES TYP) 

DATE 

R=1' 

1 
2" 0 ROUND TUBE 
STEEL BICYCLE 
RACK 

3' 
=o= == 

j 2' 

NOTES: 

1. INSTALL BICYCLE RACK IN ACCORDANCE WITH 
MANUFACTURER'S RECOMMENDATIONS. 

2. DETAIL DEPICTS IN-GROUND MOUNT. USE SURFACE MOUNT 
BICYCLE RACK FOR INSTALLATIONS ON CONCRETE PADS. 

3. SEE SITE PLAN FOR LOCATIONS & BICYCLE STALL 
REQUIREMENTS. 
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ISSUE DATE: 
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CONCRETE SIDEWALK DETAIL NOT TO SCALE BICYCLE RACK PAD NOT TO SCALE BICYCLE RACK DETAIL NOT TO SCALE 

RAMP WIDTH 

I PER PLANS : 

VERTICAL GRANITE CURB 

CURB TAPER TO MATCH 
TRANSITlON CURB PER 

RAMP DETAIL (TYP) 

PAVEMENT PER J 
PLANS 

EUMINA TE GRANITE CURB 
WHERE SIDEWALK IS FLUSH. 

iU 

-
FLUSH CURB LIP REVEAL 
AT RAMP END SHALL NOT 
EXCEED 1/4" \\1TH BEVEL 

SIDEWALK, RAMP AND 
SUBGRADE PER PLANS 
AND DETAILS 

6" -\\1DE (MIN) THICKENED 
CONCRETE EDGE TO 
EXTEND 14" (MIN) BELOW 
FINISH GRADE 

FLUSH CURB AT RAMP DETAIL NOTTOSCALE 

ADDITIONAL NOTES APPLICABLE TO ALL CURB RAMPS: 

1. ALL CURB RAMPS SHALL BE CONSTRUCTED IN ACCORDANCE \\1TH AMERICANS 1'11TH 
DISABILITIES ACT (ADA) AND ALL APPLICABLE CODES. 

2. THE MAXIMUM ALLOWABLE CROSS SLOPE OF AN ACCESSIBLE ROUTE (SIDEWALK) 
AND CURB SHALL BE 2%. 

3. THE MAXIMUM ALLOWABLE RUNNING SLOPE OF AN ACCESSIBLE ROUTE EXCLUDING 
CURB RAMPS SHALL BE 5%. 

4. THE MAXIMUM ALLOWABLE RUNNING SLOPE OF AN ACCESSIBLE ROUTE (SIDEWALK) 
CURB RAMP SHALL BE 8.3% FOR A MAXIMUM ELEVATION CHANGE OF 6'. 

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE. 
6. BASE OF RAMP SHALL BE GRADED TO PREVENT THE PONDING OF WATER. 
7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION. 
8. FLUSH CURB SECTIONS SHALL HAVE A MAXIMUM LIP REVEAL OF 1/4" \\1TH A 

BEVEL AT THE EDGE OF PAVEMENT. 
9. EDGES OF SIDEWALK FOOTINGS ALONG FLUSH CURBS SHALL BE HAUNCHED SO AS 

TO EXTEND TO A MINIMUM DEPTH OF 1' BELOW FINISH GRADE. 
10. NO RAMP SHALL BE LESS THAN 4' IN 1'11DTH. 
11. CURB RAMPS SHALL HAVE A FLAT 2% MAX LANDING AT THE TOP AND BOTTOM OF 

THE RAMPS WHEN THERE IS A CHANGE IN DIRECTION. 

NOT TO SCALE 

12" MIN. 
OVERLAP 

SAWCUT EDGE 

-·c;u,AN VERTICAL EDGE OF SAWCUT JOINT . 
COAT VERTICAL EDGE OF JOINT WITH RS-1 
EMULSION 1M MEDIATELY PRIOR TO PLACING 
PAVEMENT PATCH. 

CONSTRUCT BITUMINOUS CONCRETE PAVEMENT 
(SEE PAVEMENT CROSS SECTION) 

TRENCH OR OTHER EXCAVATION PER PLANS 

TYPICAL PAVEMENT SAWCUT NOT TO SCALE 

4" LOAM & SEED 
a· TYP 

2% (MAX.) CROSS SLOPE 

' :.;·"' .. . ·.:; ... ~ :_. ~ . . 
. • . ' 4 

.... 4' 11. .· .· ·. ,._ 

FINISH GRADE (TYP.) 

4' LOAM & SEED 

1 2" 

2" NHOOT ITEM 403.12 - HOT BITUMINOUS CONCRETE WALK 
SINGLE COURSE (TYPE 12 mm) 

8" NHDOT ITEM 304.3 - MODIFIED CRUSHED GRAVEL 

BITUMINOUS CONCRETE SIDEWALK NOT TO SCALE 

CURB RAMP (SEE SITE PLAN 

FOR TYPE AND LAYOUT) /"----j..__ 
~SIDEWALK-

~ 
0 
z 
w 
...J 

:::l 
~ 
(f) 

4" WHITE 
PAINTED 

LINES (TYP) 

PAINTED 
HANDICAP 

SYMBOL (TYP, 

="7 
8' (TYP) ' I ' 5' (MIN) I . 

(8' FOR VAN SPACES) 

PARKING STALL LAYOUT 

NOTES 

0 
I .... 

4"R 

5':-:i"': ."'-.. --,-

... 
0 
I 

: .: >L.::.""·l·"':.c""'':o+· ,.,., .. ,., .. 

POST OR BUILDING 
MOUNTED R7-8 (R7-8P 
ADDED AT VAN SPACES, 
SEE SITE PLAN FOR 
LOCATION) 

8' (TYP) ' I 

NOT TO SCALE 

1. SYMBOL TO BE PAINTED IN ALL HANDICAPPED ACCESSIBLE SPACES IN WHITE PAINT (BLUE
PAINTED SQUARE BACKGROUND OPTIONAL). 

PAINTED ADA SYMBOL NOT TO SCALE 
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EMERGENCY STORAGE: 1/2 DAY DESIGN FLOW 

- 2,444 GALLONS 

DRAW DOWN: 2.25' 

PRECAST CONCRETE 
ELEC. HANDHQE 
(TYP.) w/ 1' DRAIN 
HOLE IN BOTIOM 

MECHANICAL FlOAT SYI1TCHES 

2' PVC ELEC. CONDUIT 
TO BUILDING. 

NEMA 4R JUNCllON BOX FOR REM01E 
CONTROL PANEL IN ELECTRIC HANDHOLE 

ElfC. HANDHOL£ 
COVER. SET TO 
FINISH GRADE. 

SEAL CONDUIT OPENING ---------/ 

4' PVC SDR 35 VENT wjPOSillVE 
SlOPE BACK THROUGH BUILDING---...../ 

FlOAT RACK 

6' - 1-1/2'- CRUSHED STONE 

.· ~ , ·' ~ 
9: · .. 

DUPLEX SEWER PUMP STATION 

•• 

(I) - 24' X 48' 
/ACCESS COVER 

ELIV = 48.80 .•. ... . 
·: .; 12' LOAM &: SEED 

. . ;, . . ,. 
·~.·~ . •. . .. .. . •. 

•• <CI. ' 

• 

. ·. 
'· ... ~ 

'· 

SECTION VIEW 

OOICK RELEASE FITTING 

STAINLESS STEEL SLIDE 
RAIL ASSEMBLY 

~- STAINLESS STEEL UFllNG CHAIN 
(1 PER PUMP) 

3' BALL VALVE 

KOR 'N SEAL BOOT 

3' CHECK VALVE 

CONCRffi FlillT 

FlOOR MOUNlED PUMP 

... ------~-

PLAN VIEW 

VOLUME = 1r 4 2 x 7. 48 GAL/FT 3 = 376 GAL/FT. 

SANITARY PESIGN FLOW PATA 

Arbor View Apartments (42 Units) 
42 apartment units 
28 2-bedroom units & 14 3-bedroom units 

Design flow based on Metcalf and Eddy/AECOM Wastewater Engineering, 5th Edition (2014) 
Table 3-3 page 190 

Apartment 38 gpd per person typical 

Assume 2.5 occupants per 2-bdrm unit and 3.5 occupants per 3 bdrm unit 
Average= 2.83 occupants per unit for 42 units 

Design flow:=2.83 people x 38 gpd/person *42 units 

Peaking factor 6 

Peak flow (NHDES for design flows under 100,000 gpd) 

Design peak hourly flow (NHDES) 

PUMP STATION SIZING 
Expected flow expected to spread over 16 hours 
Peak flow 3.0 x Design flow 
Design peak hourly flow (16 hours) 
Design Peak (16 hours) 
Design flow (16 hours) 

4,517 GPO 

27,100 GPO 

1129.17 GPH 

13,550 GPO 
847 GPH 

14.1 GPM 
3.1 GPM 

APPROVED BY THE PORTSMOUTH PLANNING BOARD 

CHAIRMAN DATE 

PUMP STATION SPECIFICATIONS 

Pump Station : 

Pump Chamber: 

Access Cover: 

Pumps: 

Controller: 

Slide Rai l Assembly: 

Piping: 

Level Control: 

Alarm: 

Furnish and instal l pump station as shown on the plans. Station 
shall include but not be limited to a concrete pump chamber, 
pumps, slide ro ll assemblies, duplex controller, access cover, 
discharge piping, fittings, valves, junction box, level sensors, 
e lectric service and level controls. All wiring shall be in compliance 
with the Ci ty of Portsmouth, New Hampshire codes. 

Pump chamber shall be an 8-foot inside diameter precast concrete pump 
chamber to the depth shown on the Drawings and manufactured by 
Old Castle Concrete Products or approved equal. Structure sha l l be designed 
an H-20 wheel loading. 

The access covers shall be rigidly constructed to provide a 300 lb. 
live load/square foot rating with a 24" X 48" clear opening by 
Syracuse Castings or approved equal. Cover shall be 
sealed with neoprene seal at openings and have hinges constructed 
of 316 stainless steel . 

Provide pump motors with adequate horsepower to deliver 85 gpm at 
26' TDH. taking into account the manufacturer's rated efficiency . 
Motors shall be 1.0 HP , 240 Volt single phase, 60 Cycle 1750 rpm, 
6.00 diameter impel ler unless otherwise specified by the 
manufacturer and approved by the Engineer. Pumps shall be 
submersible non-clog sewage pumps designed for typical raw sewage 
applications with 3" discharge as manufactured by Crane Model 
SE1 074L (Barnes series) or approved equal. Provide discharge piping 
assemb ly for installation and removal of pump without en t ering 
wetwell (Barnes Breakaway Fitting or equal) 

Duplex control to perform equal alternation of both pumps 
Control to consist of two circuit breakers with through-door 
operating handle, two magnetic starters with ambient compensated 
quick-trip overloads in each line, discharge piping by manufacturer , 
duplex unit , running lights, lightening arrestor, mois t ure sensor 
alarm, temperature alarm, door-mounted resets , hour meters, and 
door-mounted hand - off-automatic selecto r switches for each pump. 
Enclosure to include continuous hinge, neoprene gasket in cover 
and continuous seam we ld. Model to include transformers for 240 volt 
control circuit. Initia l star t up will require system to operate with 
both pumps. 

The controls located in the building shall be of Nema 3R 
construction. All conduit and wiring between the station junction 
boxes and control panel shal l be included . 

The slide rail assembly, mounting hardware, and lifting chain sha ll 
be AISI type 316 stainless steel. Slide rail to be provided with 
AISI type 316 stainless guide supports. Discharge coupling to be 
machined cast iron and support the pump four (4) inches above 
the floor. 

The discharge pipe shal l be two (3") inch in diameter 
SDR 26 or SCH . 40 PVC pipe. A l l fittings shall be cemented or 
threaded. PVC Ball check valves sha ll be provided 
with teflon seats. The working pressure of the check valves shall 
be 150 psi. 

Four (4) liquid level control sensors shall be provided to 
control operation of the pumps and provide a high water alarm. 
The level control sensors shall be mounted on a PVC pipe. The 
controls shall be set at elevations shown on the p lans and for 
a dosage rate of 847 ga llons. 

Alarm shall be interior mounted audio and visual in a location as 
determined by the Architect. Contractor shall provide a sign 
for identification. - Remote dial-up alarm as back up. 
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BUILDING 1 
-FLOOR 1 7840 SF RESIDENTIAL R-2 MECH ELEC 
-FLOOR 2 7510 SF RESIDENTIAL R-2 
- FLOOR 3/ LOFT 7510 SF/1625 SF RESIDENTIAL R-2 
TOTAL BLDG 1 24 485 SF 

BUILDING 2 
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EXTERIOR FINISH SCHEDULE 
MATERIAL MANUFACTURER/MODEL COLOR 
ROOFING IKO CAMBRIDGE OR EQUAL HARVARD SLATE 
SIDING HARDIPLANK LAP SIDING STERLING GRAY 
TRIM AZEK OR EQUAL WHITE. SIZES VARY 
WOOD TRIM STAIN GRADE CEDAR 
STONE BASE STONEYARD.COM BOSTON BLEND LEDGE 
WINDOWS MARVIN WINDOWS OR EQUAL DARK BRONZE 

EXTERIOR FINISH NOTES 

1. COLOR SELECTION FOR ALL MATERIALS TO BE PROVIDED TO ARCHITECT AND OWNER 
FOR FINAL SELECTIONS AND APPROVAL 

2. PROVIDE GARDEN HOSE HOOK UPS NEAR GREEN SPACES. 
3. PROVIDE ALL REQUIRED SIGNAGE PER CODE. 
4. GC TO COORDINATE WINDOW TINTING AND SPANDREL GLASS COLORS TO ENSURE 

MATCH IN APPEARANCE. 

EXTERIOR LIGHTING NOTES 
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NOTES 
CONFIRM COLOR WITH OWNER 
CONFIRM COLOR WITH OWNER 
CONFIRM COLOR WITH OWNER 
CONFIRM COLOR WITH OWNER 
CONFIRM COLOR WITH OWNER 
CONFIRM COLOR WITH OWNER 

1. PROVIDE GOOSENECK LIGHTS AT SIGNAGE. COORDINATE LOCATIONS WITH OWNER AND 
SIGNAGE. BASIS OF DESIGN: BASELITE SIGN LIGHT, SHADE DSL9, 3/4" ARM EXTENSION E6. 

2. PROVIDE RECESSED LIGHTING AT SOFFITS, TYP BASIS OF DESIGN: INDT LIGHTING L4/LRM4 SERIES. 
3. PROVIDE VERTICAL LINEAR SCONCES AT ALL EXTERIOR DOORS. PROVIDE ONE TO EACH SIDE AT 

MAIN ENTRY. BASIS OF DESIGN: CAMMAN LIGHTING OW916, SALONO II. 
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FOR FINAL SELECTIONS AND APPROVAL. 

2. PROVIDE GARDEN HOSE HOOK UPS NEAR GREEN SPACES. 
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Site Plan Specifications - Required Exhibits and Data 

Required Items for Submittal Item Location Waiver 
(e.g. Page/line or Requested 

Plan Sheet/Note #) 

1. Existing Conditions: (2.S.4.3A)

l[I a. Surveyed plan of site showing existing natural and built features; EC-2, EC-3 & EC-4 

I!) b. Zoning boundaries;
Note EC-I, top left 

[B C. Dimensional Regulations; Sheet GN-1, Zoning Summary 
middle right 

d. Wetland delineation, wetland function and value assessment; EC-4, wetlands report 

[!I e. SFHA, 100-year flood elevation line and BFE data. Existing Conditions Plans 

2. Buildings and Structures: (2.5.4.3B)

[I a. Plan view: Use, size, dimensions, footings, overhangs, 1st fl. Architectural Drawings

elevation;

(Kl b. Elevations: Height, massing, placement, materials, lighting, Architectural drawings 
fa�ade treatments;

El C. Total Floor Area; Arch dwgs (A101) 

1K) d. Number of Usable Floors; Arch dwgs (A101)

[!I e. Gross floor area by floor and use. Arch dwgs (A101)

3. Access and Circulation: (2.5.4.3C)

� a. Location/width of access ways within site; Site Plan, C-3 

I!] b. Location of curbing, right of ways, edge of pavement and

sidewalks;
Site Plan, C-3 

1K) c. Location, type, size and design of traffic signing ( pavement
Site Plan, C-3 

markings);

l[I d. Names/layout of existing abutting streets; Cover sheet 

[]I e. Driveway curb cuts for abutting prop. and public roads; NA - no new curb cuts are proposed 

□ f. If subdivision; Names of all roads, right of way lines and NA 
easements noted; 

□ g. AASHTO truck turning templates, description of minimum vehicle
Autoturn Exhibit, A-I 

allowed being a WB-50 {unless otherwise approved by TAC). 

4. Parking and Loading: (2.5.4.3D)

0 a. Location of off street parking/loading areas, landscaped Site Plan, C-3 
areas/buffers; Overall Parking Plan, P-1 

I!] b. Parking Calculations(# required and the# provided). Overall Parking Plan, top right 

5. Water Infrastructure: (2.S.4.3E)

I!] a. Size, type and location of water mains, shut-offs, hydrants & Utilities Plan, C-5 

Engineering data;

□ b. Location of wells and monitoring wells {include protective radii). NA 

6. Sewer Infrastructure: (2.S.4.3F)

[] a. Size, type and location of sanitary sewage facilities & Engineering Utilities Plan, C-5 & 

data. Detail Sheet D-8 

7. Utilities: (2.S.4.3G)

1K) a. The size, type and location of all above & below ground utilities; Utilities Plan, C-5 

rn b. Size type and location of generator pads, transformers and other Utilities Plan, C-5 
fixtures.

Site Plan Application Checklist/April 2019 Page 4 of 7 

Bldg 1  = 7840 sf
Bldg 2= 10,345 sf

3 - both bldgs
Bldg 1 = 24,485 sf
Bldg 2= 32,530 sf
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ALTUS ENGINEERING, INC.   Arbor View 
August 2019  Portsmouth, NH 
 

 “Arbor View Apartments” 
Drainage Report 

Assessor’s Map 287 Lot 01 
Altus Project P4787.2 

 
 
PROJECT DESCRIPTION 
 
Site Overview 
 
Forest Properties Management is proposing to re-develop the site located at 145 Lang Road 
(Assessor’s Map 287, Lot 01) to construct two additional multi-family buildings that will provide 42 
more housing units in the City of Portsmouth. The current site is 35.3 acres in size and has five 
existing multi-family buildings that provide 154 housing units.  Zoning relief was granted to allow 186 
total units on site at a density of one unit per 8,321 square feet, where 10,000 is required.  Relief was 
also granted for the new buildings to be 225 feet and 170 feet in length where 160 feet is the 
maximum allowable length.   The existing site was constructed ion the 1980’s prior to stormwater 
regulations and does not have treatment on site. The proposed project will treat the new impervious 
areas on site as well as some of the existing impervious areas that are currently untreated. The 
development area eventually drains to Berry’s Brook as referenced by the attached USGS map. The 
site is located within the Coastal and Great Bay Regional Communities, so the rainfall precipitation 
results obtained from the NRCC have been increased by 15% for the hydrologic analysis.  The 
stormwater management system proposed for the site will reduce peak flows and treat site runoff prior 
to discharging back to the municipal storm drain sand surface stormwater systems.  

 
Pre-Development (Existing Conditions) 
 
The pre-development site conditions reflect the existing conditions of the site, which include the 
existing Arbor View apartment complex and associated site parking.  The current site discharges to 
two primary discharge locations, identified as the Points of Analysis (POA) on the plans; 1) to the 
southwest of the development area and wetlands adjacent to Lang Road, and 2) the southeast of the 
development area and the discharge to the same wetlands complex. The Pre-Development analysis 
models the existing conditions for each point of analysis.  The grades and elevations shown on the 
plans are based on the site survey completed by James Verra and Associates, Inc. in March-May 2019. 
 
The study pre-development area was divided into nine watersheds to reflect the existing site 
conditions and flow patterns. Watersheds No.1 through 6 discharge to POA #1 as identified above and 
watersheds No. 7 through 9 discharge to POA #2, as identified above.  The points of analysis are the 
same for the pre and post development models and are used for comparison of flows prior to 
construction and after the site is development as shown on the plans.   
 
 
 
 



   
  
  Page 2
  

 
ALTUS ENGINEERING, INC.   Arbor View 
August 2019  Portsmouth, NH 
 

 
Post-Development (Proposed Site Design) 
 
The Proposed development will construct two three story buildings with 24 units one building and 18 
units in the other building.  A new 47 stall parking lot will be constructed to accommodate the 
additional units with walkways and lighting.  There will be two raingardens constructed on site to treat 
and manage the stormwater and porous pavers will be used in the parking stall areas for infiltration. 
 
The proposed stormwater system is depicted on the Grading and Drainage Plan in the project plans 
and the attached Post-Development Drainage Plan.  For the post development analysis, the site was 
divided into fourteen (14) watershed areas to depict the post-development conditions. The same points 
of analysis that were used in the Pre-Development model were used for an accurate comparison of the 
Pre and Post development conditions. 
 
The “Post-Development Drainage Plan” illustrates the proposed stormwater management system.  The 
subcatchments from the Pre-Development conditions have been divided into smaller areas to emulate 
the proposed grading and stormwater management system proposed for construction.  The post-
development conditions were analyzed at the same primary discharge point examined in the pre-
development modeling.   
 
Site topography, existing features, proposed site improvements, proposed grading, drainage and 
erosion control measures are shown on the accompanying plans.  Recommended erosion control 
measures are based upon the December 2008 edition of the “New Hampshire Stormwater Manual 
Volumes 1 through 3” prepared by NHDES and Comprehensive Environmental, Inc. as amended.  
 
 
 
Effective Impervious Area 
 
The current site has approximately 185,000 square feet of effective impervious area, which is 
approximately 12% of the 35.53 acre site. The proposed project will treat all new impervious surfaces, 
as well as approximately 30,000 sf of existing upslope impervious areas, reducing the site effective 
imperious to approximately 155,000 sf  or 10% of the total site. 
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ALTUS ENGINEERING, INC.   Arbor View 
August 2019  Portsmouth, NH 
 

Drainage Analysis 
 
A complete summary of the drainage model is included in the appendix of this report.  The following 
table compares pre- and post-development peak rates at the two Points of Analysis identified on the 
plans for the 2, 10, 25, and 50 year storm events:  
 

Stormwater Modeling Summary 
Peak Q (cfs) for Type III 24-Hour Storm Events 

 
As the above table demonstrates, the proposed peak rates of runoff will not be increased from the 
existing conditions for any of the analyzed storm events.   
 
 
CONCLUSION 
 
The proposed Arbor View Apartment development will not have an adverse effect on abutting 
properties and infrastructure as a result of stormwater runoff.  The existing site was developed in the 
1980’s and has no designed stormwater treatment facilities and minimal detention areas.  The 
redevelopment has been designed to meet the NHDES threshold for the Alteration of Terrain Permit, 
including the analysis of the site using a 15% increase to the rainfall intensities for seacoast 
communities. The site was analyzed for the 2, 10, 25, and 50 year storm events.  Through the use of 
porous pavement surfaces and raingardens, the stormwater is managed to not increase flows for any of 
the storms analyzed.   
 
Post-construction peak rates of runoff from the site will be lower than the existing conditions for all 
analyzed storm events.  The construction of a stormwater drainage system consisting of porous 
pavement surfaces, raingardens, sediment forebays, and deep sump catch basins will provide the 
required treatment to stormwater runoff. Appropriate steps will be taken to properly mitigate erosion 
and sedimentation through the use of temporary and permanent Best Management Practices for 
sediment and erosion control. 
 

*Rainfall Intensities reflect 
15% Increase per AOT  

2-Yr Storm  
(3.74 inch) 

10-Yr Storm 
(5.67 inch) 

25-Yr Storm 
(7.19 inch) 

50-Yr Storm 
(8.61 inch) 

POA #1      

  Pre 7.1 16.0 23.2 32.4 

  Post 5.6 14.7 22.9 30.7 
Net Change -1.5 -1.3 -0.3 -1.7 

POA #2     

  Pre 4.5 9.0 12.4 16.1 

  Post 4.5 8.1 11.3 15.3 

Net Change -0.0 -0.9 -1.1 -0.8 

TOTAL Change -1.5 -2.2 -1.4 -2.5 
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ALTUS ENGINEERING, INC.   Arbor View 
August 2019  Portsmouth, NH 
 

 
 
CALCULATION METHODS 
 
The project lies with the Coastal and Great Bay Regional Communities as identified in Section 6 – 
One-Stop AoT Screening Layers Results.  As a result, the rainfall precipitation results obtained from 
the Northeast Regional Climate Center for the project site have been increased by 15% for the 
hydrologic analysis.  The drainage study was completed using the USDA SCS TR-20 Method within 
the HydroCAD Stormwater Modeling System.  Reservoir routing was performed with the Dynamic 
Storage Indication method which automates the calculation of Tailwater conditions.  A Type III 24-
hour rainfall distribution was utilized in analyzing the data for the 2, 10, 25, and 50 Year - 24-hour 
storm events using rainfall data provided by Northeast Regional Climate Center – Extreme 
Precipitation Tables. 
 
Disclaimer 
 
Altus Engineering, Inc. notes that stormwater modeling is limited in its capacity to precisely predict 
peak rates of runoff and flood elevations.  Results should not be considered to represent actual storm 
events due to the number of variables and assumptions involved in the modeling effort.  Surface 
roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) and times of 
concentration (Tc) are based on subjective field observations and engineering judgment using 
available data.  For design purposes, curve numbers (Cn) describe the average conditions.  However, 
curve numbers will vary from storm to storm depending on the antecedent runoff conditions (ARC) 
including saturation and frozen ground.  Also, higher water elevations than predicted by modeling 
could occur if drainage channels, closed drain systems or culverts are not maintained and/or become 
blocked by debris before and/or during a storm event as this will impact flow capacity of the 
structures.  Structures should be re-evaluated if future changes occur within relevant drainage areas in 
order to assess any required design modifications. 
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Routing Diagram for 4787.2 PRE._15AoT
Prepared by Altus Engineering, Inc.,  Printed 5/13/2019

HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



4787.2 PRE._15AoT
  Printed  5/13/2019Prepared by Altus Engineering, Inc.

Page 2HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.230 79 <50% Grass cover, Poor, HSG B  (9S)
3.665 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S)
3.529 98 Paved parking, HSG B  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S)
1.491 98 Roofs, HSG B  (1S, 2S, 3S, 5S, 6S, 7S, 8S, 9S)
0.481 98 Unconnected pavement, HSG B  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S)
3.333 55 Woods, Good, HSG B  (1S, 3S, 5S, 7S, 9S)

12.729 76 TOTAL AREA



4787.2 PRE._15AoT
  Printed  5/13/2019Prepared by Altus Engineering, Inc.

Page 3HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
12.729 HSG B 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S
0.000 HSG C
0.000 HSG D
0.000 Other

12.729 TOTAL AREA



4787.2 PRE._15AoT
  Printed  5/13/2019Prepared by Altus Engineering, Inc.

Page 4HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.230 0.000 0.000 0.000 0.230 <50% Grass cover, Poor 9S
0.000 3.665 0.000 0.000 0.000 3.665 >75% Grass cover, Good 1S, 2S, 

3S, 4S, 
5S, 6S, 
7S, 8S, 
9S

0.000 3.529 0.000 0.000 0.000 3.529 Paved parking 1S, 2S, 
3S, 4S, 
5S, 6S, 
7S, 8S, 
9S

0.000 1.491 0.000 0.000 0.000 1.491 Roofs 1S, 2S, 
3S, 5S, 
6S, 7S, 
8S, 9S

0.000 0.481 0.000 0.000 0.000 0.481 Unconnected pavement 1S, 2S, 
3S, 4S, 
5S, 6S, 
7S, 8S, 
9S

0.000 3.333 0.000 0.000 0.000 3.333 Woods, Good 1S, 3S, 
5S, 7S, 
9S

0.000 12.729 0.000 0.000 0.000 12.729 TOTAL AREA
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=1.34"Subcatchment 1S: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=2.64 cfs  0.321 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=2.67"Subcatchment 2S: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=1.95 cfs  0.144 af

Runoff Area=114,365 sf   20.17% Impervious   Runoff Depth=0.88"Subcatchment 3S: Wooded Area
   Flow Length=555'   Tc=17.2 min   UI Adjusted CN=65   Runoff=1.66 cfs  0.193 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=2.23"Subcatchment 4S: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=0.43 cfs  0.031 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=2.77"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=1.40 cfs  0.104 af

Runoff Area=39,170 sf   78.04% Impervious   Runoff Depth=2.67"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=2.71 cfs  0.200 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=1.34"Subcatchment 7S: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=2.34 cfs  0.340 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=2.87"Subcatchment 8S: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=2.23 cfs  0.168 af

Runoff Area=57,915 sf   32.14% Impervious   Runoff Depth=1.47"Subcatchment 9S: Playground
   Flow Length=300'   Tc=11.5 min   CN=75   Runoff=1.86 cfs  0.163 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.26'   Max Vel=2.14 fps   Inflow=1.95 cfs  0.144 afReach R1: Reach
n=0.030   L=350.0'   S=0.0181 '/'   Capacity=167.68 cfs   Outflow=1.81 cfs  0.144 af

Peak Elev=44.66'  Storage=647 cf   Inflow=2.64 cfs  0.321 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=2.50 cfs  0.321 af

Peak Elev=51.82'  Storage=11 cf   Inflow=1.95 cfs  0.144 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=1.95 cfs  0.144 af

Peak Elev=44.72'  Storage=1,241 cf   Inflow=3.23 cfs  0.337 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=2.74 cfs  0.337 af
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Peak Elev=44.63'  Storage=125 cf   Inflow=6.74 cfs  0.994 afPond P4: CB #11
15.0"  Round Culvert  n=0.025  L=102.0'  S=0.0082 '/'   Outflow=7.12 cfs  0.994 af

Peak Elev=43.33'  Storage=78 cf   Inflow=5.39 cfs  0.642 afPond P5: CB #10
12.0"  Round Culvert  n=0.025  L=30.0'  S=0.0153 '/'   Outflow=5.24 cfs  0.642 af

Peak Elev=45.69'  Storage=63 cf   Inflow=3.99 cfs  0.537 afPond P6: CB #9
   Outflow=4.02 cfs  0.537 af

Peak Elev=49.88'  Storage=13 cf   Inflow=2.84 cfs  0.508 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=2.84 cfs  0.508 af

Peak Elev=50.59'  Storage=19 cf   Inflow=2.23 cfs  0.168 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=2.23 cfs  0.168 af

Peak Elev=42.85'  Storage=18 cf   Inflow=4.48 cfs  0.671 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=4.49 cfs  0.671 af

   Inflow=7.12 cfs  0.994 afLink POA1: POA #1
   Primary=7.12 cfs  0.994 af

   Inflow=4.49 cfs  0.671 afLink POA2: POA #2
   Primary=4.49 cfs  0.671 af

Total Runoff Area = 12.729 ac   Runoff Volume = 1.665 af   Average Runoff Depth = 1.57"
56.78% Pervious = 7.227 ac     43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 2.64 cfs @ 12.38 hrs,  Volume= 0.321 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 3S: Wooded Area

Runoff = 1.66 cfs @ 12.27 hrs,  Volume= 0.193 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Adj Description
46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B

615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B

114,365 66 65 Weighted Average, UI Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area

6,370 27.62% Unconnected

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

9.3 60 0.0080 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

2.4 240 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

17.2 555 Total

Summary for Subcatchment 4S: Entrance Drive

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 1.40 cfs @ 12.09 hrs,  Volume= 0.104 af,  Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 2.71 cfs @ 12.09 hrs,  Volume= 0.200 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B

19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B

39,170 90 Weighted Average
8,600 21.96% Pervious Area

30,570 78.04% Impervious Area
2,550 8.34% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 7S: Stoencroft

Runoff = 2.34 cfs @ 12.55 hrs,  Volume= 0.340 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 1.86 cfs @ 12.17 hrs,  Volume= 0.163 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B

2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B

1,735 98 Unconnected pavement, HSG B
57,915 75 Weighted Average
39,300 67.86% Pervious Area
18,615 32.14% Impervious Area

1,735 9.32% Unconnected

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

9.6 90 0.0170 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.7 160 0.0250 1.58 Shallow Concentrated Flow, 
Nearly Bare & Untilled   Kv= 10.0 fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

11.5 300 Total

Summary for Reach 1R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'
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‡

Summary for Reach 3R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 2.67"    for  2-Year event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af
Outflow = 1.81 cfs @ 12.17 hrs,  Volume= 0.144 af,  Atten= 7%,  Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.14 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 0.69 fps,  Avg. Travel Time= 8.4 min

Peak Storage= 297 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 167.68 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 350.0'   Slope= 0.0181 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡
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Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 1.34"    for  2-Year event
Inflow = 2.64 cfs @ 12.38 hrs,  Volume= 0.321 af
Outflow = 2.50 cfs @ 12.46 hrs,  Volume= 0.321 af,  Atten= 5%,  Lag= 5.3 min
Primary = 2.50 cfs @ 12.46 hrs,  Volume= 0.321 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.66' @ 12.46 hrs   Surf.Area= 1,423 sf   Storage= 647 cf

Plug-Flow detention time= 5.5 min calculated for 0.321 af (100% of inflow)
Center-of-Mass det. time= 4.4 min ( 878.0 - 873.6 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.49 cfs @ 12.46 hrs  HW=44.66'   (Free Discharge)
1=Culvert  (Inlet Controls 2.49 cfs @ 2.58 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 2.67"    for  2-Year event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af
Outflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af,  Atten= 0%,  Lag= 0.1 min
Primary = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.82' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.3 min calculated for 0.144 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 801.3 - 801.0 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=1.91 cfs @ 12.09 hrs  HW=51.81'   (Free Discharge)
1=Culvert  (Barrel Controls 1.91 cfs @ 3.44 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious,  Inflow Depth = 1.24"    for  2-Year event
Inflow = 3.23 cfs @ 12.20 hrs,  Volume= 0.337 af
Outflow = 2.74 cfs @ 12.34 hrs,  Volume= 0.337 af,  Atten= 15%,  Lag= 7.9 min
Primary = 2.74 cfs @ 12.34 hrs,  Volume= 0.337 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.72' @ 12.34 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 5.3 min calculated for 0.337 af (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 861.9 - 856.6 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.65 cfs @ 12.34 hrs  HW=44.64'   (Free Discharge)
1=Culvert  (Barrel Controls 2.65 cfs @ 3.38 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 1.56"    for  2-Year event
Inflow = 6.74 cfs @ 12.34 hrs,  Volume= 0.994 af
Outflow = 7.12 cfs @ 12.35 hrs,  Volume= 0.994 af,  Atten= 0%,  Lag= 0.3 min
Primary = 7.12 cfs @ 12.35 hrs,  Volume= 0.994 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.63' @ 12.35 hrs   Surf.Area= 213 sf   Storage= 125 cf

Plug-Flow detention time= 0.2 min calculated for 0.994 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 847.1 - 846.9 )
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Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic) Listed below (Recalc)

125 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.10 cfs @ 12.35 hrs  HW=44.60'   (Free Discharge)
1=Culvert  (Barrel Controls 7.10 cfs @ 5.78 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious,  Inflow Depth = 1.67"    for  2-Year event
Inflow = 5.39 cfs @ 12.10 hrs,  Volume= 0.642 af
Outflow = 5.24 cfs @ 12.12 hrs,  Volume= 0.642 af,  Atten= 3%,  Lag= 1.1 min
Primary = 5.24 cfs @ 12.12 hrs,  Volume= 0.642 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.33' @ 12.12 hrs   Surf.Area= 158 sf   Storage= 78 cf

Plug-Flow detention time= 0.2 min calculated for 0.641 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 832.7 - 832.5 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63

Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.16 cfs @ 12.12 hrs  HW=43.22'   (Free Discharge)
1=Culvert  (Barrel Controls 5.16 cfs @ 6.56 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4.172 ac, 41.66% Impervious,  Inflow Depth = 1.55"    for  2-Year event
Inflow = 3.99 cfs @ 12.11 hrs,  Volume= 0.537 af
Outflow = 4.02 cfs @ 12.11 hrs,  Volume= 0.537 af,  Atten= 0%,  Lag= 0.3 min
Primary = 4.02 cfs @ 12.11 hrs,  Volume= 0.537 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.69' @ 12.11 hrs   Surf.Area= 123 sf   Storage= 63 cf

Plug-Flow detention time= 0.2 min calculated for 0.537 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 839.4 - 839.2 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=3.94 cfs @ 12.11 hrs  HW=45.67'   (Free Discharge)
1=Culvert  (Barrel Controls 2.95 cfs @ 3.75 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.99 cfs @ 1.49 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 1.63"    for  2-Year event
Inflow = 2.84 cfs @ 12.11 hrs,  Volume= 0.508 af
Outflow = 2.84 cfs @ 12.11 hrs,  Volume= 0.508 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.84 cfs @ 12.11 hrs,  Volume= 0.508 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.88' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 13 cf

Plug-Flow detention time= 0.2 min calculated for 0.508 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 854.5 - 854.4 )
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.81 cfs @ 12.11 hrs  HW=49.87'   (Free Discharge)
1=Culvert  (Inlet Controls 2.81 cfs @ 3.57 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 2.87"    for  2-Year event
Inflow = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af
Outflow = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af,  Atten= 0%,  Lag= 0.2 min
Primary = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.59' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 19 cf

Plug-Flow detention time= 0.5 min calculated for 0.168 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 792.7 - 792.3 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.16 cfs @ 12.09 hrs  HW=50.55'   (Free Discharge)
1=Culvert  (Barrel Controls 2.16 cfs @ 2.75 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 4.48 cfs @ 12.13 hrs,  Volume= 0.671 af
Outflow = 4.49 cfs @ 12.14 hrs,  Volume= 0.671 af,  Atten= 0%,  Lag= 0.1 min
Primary = 4.49 cfs @ 12.14 hrs,  Volume= 0.671 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.85' @ 12.14 hrs   Surf.Area= 13 sf   Storage= 18 cf

Plug-Flow detention time= 0.2 min calculated for 0.670 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 854.8 - 854.6 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.44 cfs @ 12.14 hrs  HW=42.84'   (Free Discharge)
1=Culvert  (Barrel Controls 4.44 cfs @ 3.30 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 1.56"    for  2-Year event
Inflow = 7.12 cfs @ 12.35 hrs,  Volume= 0.994 af
Primary = 7.12 cfs @ 12.35 hrs,  Volume= 0.994 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 4.49 cfs @ 12.14 hrs,  Volume= 0.671 af
Primary = 4.49 cfs @ 12.14 hrs,  Volume= 0.671 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=2.82"Subcatchment 1S: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=5.75 cfs  0.673 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=4.52"Subcatchment 2S: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=3.21 cfs  0.244 af

Runoff Area=114,365 sf   20.17% Impervious   Runoff Depth=2.11"Subcatchment 3S: Wooded Area
   Flow Length=555'   Tc=17.2 min   UI Adjusted CN=65   Runoff=4.48 cfs  0.463 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=3.99"Subcatchment 4S: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=0.76 cfs  0.056 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=4.63"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=2.28 cfs  0.175 af

Runoff Area=39,170 sf   78.04% Impervious   Runoff Depth=4.52"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=4.46 cfs  0.339 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=2.82"Subcatchment 7S: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=5.08 cfs  0.713 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=4.75"Subcatchment 8S: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=3.59 cfs  0.278 af

Runoff Area=57,915 sf   32.14% Impervious   Runoff Depth=3.00"Subcatchment 9S: Playground
   Flow Length=300'   Tc=11.5 min   CN=75   Runoff=3.88 cfs  0.333 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.33'   Max Vel=2.46 fps   Inflow=3.20 cfs  0.244 afReach R1: Reach
n=0.030   L=350.0'   S=0.0181 '/'   Capacity=167.68 cfs   Outflow=2.98 cfs  0.244 af

Peak Elev=45.96'  Storage=1,228 cf   Inflow=5.75 cfs  0.673 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=5.90 cfs  0.673 af

Peak Elev=53.74'  Storage=35 cf   Inflow=3.21 cfs  0.244 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=3.20 cfs  0.244 af

Peak Elev=53.74'  Storage=1,241 cf   Inflow=7.08 cfs  0.707 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=7.36 cfs  0.707 af
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Peak Elev=66.33'  Storage=125 cf   Inflow=15.66 cfs  1.949 afPond P4: CB #11
15.0"  Round Culvert  n=0.025  L=102.0'  S=0.0082 '/'   Outflow=15.97 cfs  1.949 af

Peak Elev=59.68'  Storage=108 cf   Inflow=12.35 cfs  1.221 afPond P5: CB #10
12.0"  Round Culvert  n=0.025  L=30.0'  S=0.0153 '/'   Outflow=12.56 cfs  1.221 af

Peak Elev=46.56'  Storage=111 cf   Inflow=10.70 cfs  1.046 afPond P6: CB #9
   Outflow=10.52 cfs  1.046 af

Peak Elev=68.20'  Storage=40 cf   Inflow=5.90 cfs  0.991 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=6.01 cfs  0.991 af

Peak Elev=51.70'  Storage=33 cf   Inflow=3.59 cfs  0.278 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=3.59 cfs  0.278 af

Peak Elev=45.30'  Storage=45 cf   Inflow=8.95 cfs  1.323 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=8.95 cfs  1.323 af

   Inflow=15.97 cfs  1.949 afLink POA1: POA #1
   Primary=15.97 cfs  1.949 af

   Inflow=8.95 cfs  1.323 afLink POA2: POA #2
   Primary=8.95 cfs  1.323 af

Total Runoff Area = 12.729 ac   Runoff Volume = 3.273 af   Average Runoff Depth = 3.09"
56.78% Pervious = 7.227 ac     43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 5.75 cfs @ 12.36 hrs,  Volume= 0.673 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 3.21 cfs @ 12.09 hrs,  Volume= 0.244 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 3S: Wooded Area

Runoff = 4.48 cfs @ 12.25 hrs,  Volume= 0.463 af,  Depth= 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Adj Description
46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B

615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B

114,365 66 65 Weighted Average, UI Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area

6,370 27.62% Unconnected

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

9.3 60 0.0080 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

2.4 240 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

17.2 555 Total

Summary for Subcatchment 4S: Entrance Drive

Runoff = 0.76 cfs @ 12.09 hrs,  Volume= 0.056 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 2.28 cfs @ 12.09 hrs,  Volume= 0.175 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 4.46 cfs @ 12.09 hrs,  Volume= 0.339 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B

19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B

39,170 90 Weighted Average
8,600 21.96% Pervious Area

30,570 78.04% Impervious Area
2,550 8.34% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 7S: Stoencroft

Runoff = 5.08 cfs @ 12.53 hrs,  Volume= 0.713 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af,  Depth= 4.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 3.88 cfs @ 12.16 hrs,  Volume= 0.333 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B

2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B

1,735 98 Unconnected pavement, HSG B
57,915 75 Weighted Average
39,300 67.86% Pervious Area
18,615 32.14% Impervious Area

1,735 9.32% Unconnected

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

9.6 90 0.0170 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.7 160 0.0250 1.58 Shallow Concentrated Flow, 
Nearly Bare & Untilled   Kv= 10.0 fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

11.5 300 Total

Summary for Reach 1R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'
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‡

Summary for Reach 3R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 4.52"    for  10-Year event
Inflow = 3.20 cfs @ 12.10 hrs,  Volume= 0.244 af
Outflow = 2.98 cfs @ 12.16 hrs,  Volume= 0.244 af,  Atten= 7%,  Lag= 4.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.46 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 0.79 fps,  Avg. Travel Time= 7.4 min

Peak Storage= 428 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 167.68 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 350.0'   Slope= 0.0181 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡
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Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 2.82"    for  10-Year event
Inflow = 5.75 cfs @ 12.36 hrs,  Volume= 0.673 af
Outflow = 5.90 cfs @ 12.39 hrs,  Volume= 0.673 af,  Atten= 0%,  Lag= 2.0 min
Primary = 5.90 cfs @ 12.39 hrs,  Volume= 0.673 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.96' @ 12.39 hrs   Surf.Area= 2,000 sf   Storage= 1,228 cf

Plug-Flow detention time= 4.6 min calculated for 0.672 af (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 855.9 - 851.7 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.83 cfs @ 12.39 hrs  HW=45.93'   (Free Discharge)
1=Culvert  (Inlet Controls 5.83 cfs @ 4.75 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 4.52"    for  10-Year event
Inflow = 3.21 cfs @ 12.09 hrs,  Volume= 0.244 af
Outflow = 3.20 cfs @ 12.10 hrs,  Volume= 0.244 af,  Atten= 1%,  Lag= 0.5 min
Primary = 3.20 cfs @ 12.10 hrs,  Volume= 0.244 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.74' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 35 cf

Plug-Flow detention time= 0.2 min calculated for 0.244 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 786.8 - 786.5 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=3.16 cfs @ 12.10 hrs  HW=53.66'   (Free Discharge)
1=Culvert  (Barrel Controls 3.16 cfs @ 4.03 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious,  Inflow Depth = 2.59"    for  10-Year event
Inflow = 7.08 cfs @ 12.20 hrs,  Volume= 0.707 af
Outflow = 7.36 cfs @ 12.24 hrs,  Volume= 0.707 af,  Atten= 0%,  Lag= 2.2 min
Primary = 7.36 cfs @ 12.24 hrs,  Volume= 0.707 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.74' @ 12.24 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 4.4 min calculated for 0.707 af (100% of inflow)
Center-of-Mass det. time= 4.4 min ( 844.1 - 839.7 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=7.16 cfs @ 12.24 hrs  HW=53.20'   (Free Discharge)
1=Culvert  (Barrel Controls 7.16 cfs @ 9.11 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 3.05"    for  10-Year event
Inflow = 15.66 cfs @ 12.15 hrs,  Volume= 1.949 af
Outflow = 15.97 cfs @ 12.15 hrs,  Volume= 1.949 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.97 cfs @ 12.15 hrs,  Volume= 1.949 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 66.33' @ 12.15 hrs   Surf.Area= 213 sf   Storage= 125 cf

Plug-Flow detention time= 0.2 min calculated for 1.949 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 831.9 - 831.7 )
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Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic) Listed below (Recalc)

125 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=15.93 cfs @ 12.15 hrs  HW=66.21'   (Free Discharge)
1=Culvert  (Barrel Controls 15.93 cfs @ 12.98 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 12.35 cfs @ 12.14 hrs,  Volume= 1.221 af
Outflow = 12.56 cfs @ 12.14 hrs,  Volume= 1.221 af,  Atten= 0%,  Lag= 0.1 min
Primary = 12.56 cfs @ 12.14 hrs,  Volume= 1.221 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 59.68' @ 12.14 hrs   Surf.Area= 213 sf   Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 1.218 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 819.7 - 819.5 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63

Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=12.38 cfs @ 12.14 hrs  HW=59.12'   (Free Discharge)
1=Culvert  (Barrel Controls 12.38 cfs @ 15.76 fps)



Type III 24-hr  10-Year Rainfall=5.67"4787.2 PRE._15AoT
  Printed  5/13/2019Prepared by Altus Engineering, Inc.

Page 30HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P6: CB #9

Inflow Area = 4.172 ac, 41.66% Impervious,  Inflow Depth = 3.01"    for  10-Year event
Inflow = 10.70 cfs @ 12.15 hrs,  Volume= 1.046 af
Outflow = 10.52 cfs @ 12.15 hrs,  Volume= 1.046 af,  Atten= 2%,  Lag= 0.0 min
Primary = 10.52 cfs @ 12.15 hrs,  Volume= 1.046 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.56' @ 12.15 hrs   Surf.Area= 213 sf   Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 825.6 - 825.4 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=10.51 cfs @ 12.15 hrs  HW=46.56'   (Free Discharge)
1=Culvert  (Barrel Controls 3.19 cfs @ 4.06 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 7.32 cfs @ 2.99 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 3.18"    for  10-Year event
Inflow = 5.90 cfs @ 12.46 hrs,  Volume= 0.991 af
Outflow = 6.01 cfs @ 12.49 hrs,  Volume= 0.991 af,  Atten= 0%,  Lag= 2.0 min
Primary = 6.01 cfs @ 12.49 hrs,  Volume= 0.991 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 68.20' @ 12.49 hrs   Surf.Area= 13 sf   Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 0.989 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 839.6 - 839.5 )
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.97 cfs @ 12.49 hrs  HW=67.86'   (Free Discharge)
1=Culvert  (Barrel Controls 5.97 cfs @ 7.60 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 4.75"    for  10-Year event
Inflow = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af
Outflow = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af,  Atten= 0%,  Lag= 0.2 min
Primary = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.70' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 33 cf

Plug-Flow detention time= 0.3 min calculated for 0.277 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 779.2 - 778.8 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.51 cfs @ 12.09 hrs  HW=51.63'   (Free Discharge)
1=Culvert  (Barrel Controls 3.51 cfs @ 4.48 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 3.13"    for  10-Year event
Inflow = 8.95 cfs @ 12.12 hrs,  Volume= 1.323 af
Outflow = 8.95 cfs @ 12.12 hrs,  Volume= 1.323 af,  Atten= 0%,  Lag= 0.1 min
Primary = 8.95 cfs @ 12.12 hrs,  Volume= 1.323 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.30' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 1.321 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 838.4 - 838.2 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.70 cfs @ 12.12 hrs  HW=45.15'   (Free Discharge)
1=Culvert  (Barrel Controls 8.70 cfs @ 4.93 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 3.05"    for  10-Year event
Inflow = 15.97 cfs @ 12.15 hrs,  Volume= 1.949 af
Primary = 15.97 cfs @ 12.15 hrs,  Volume= 1.949 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 3.13"    for  10-Year event
Inflow = 8.95 cfs @ 12.12 hrs,  Volume= 1.323 af
Primary = 8.95 cfs @ 12.12 hrs,  Volume= 1.323 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=4.10"Subcatchment 1S: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=8.40 cfs  0.980 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=6.01"Subcatchment 2S: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=4.20 cfs  0.324 af

Runoff Area=114,365 sf   20.17% Impervious   Runoff Depth=3.25"Subcatchment 3S: Wooded Area
   Flow Length=555'   Tc=17.2 min   UI Adjusted CN=65   Runoff=7.06 cfs  0.711 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=5.43"Subcatchment 4S: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=1.01 cfs  0.076 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=6.13"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=2.97 cfs  0.231 af

Runoff Area=39,170 sf   78.04% Impervious   Runoff Depth=6.01"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=5.83 cfs  0.450 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=4.10"Subcatchment 7S: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=7.43 cfs  1.038 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=6.24"Subcatchment 8S: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=4.65 cfs  0.365 af

Runoff Area=57,915 sf   32.14% Impervious   Runoff Depth=4.32"Subcatchment 9S: Playground
   Flow Length=300'   Tc=11.5 min   CN=75   Runoff=5.57 cfs  0.478 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.38'   Max Vel=2.66 fps   Inflow=4.45 cfs  0.324 afReach R1: Reach
n=0.030   L=350.0'   S=0.0181 '/'   Capacity=167.68 cfs   Outflow=3.93 cfs  0.324 af

Peak Elev=47.76'  Storage=1,228 cf   Inflow=8.40 cfs  0.980 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=8.59 cfs  0.979 af

Peak Elev=57.46'  Storage=50 cf   Inflow=4.20 cfs  0.324 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=4.45 cfs  0.324 af

Peak Elev=65.31'  Storage=1,241 cf   Inflow=10.40 cfs  1.035 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=10.66 cfs  1.035 af
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Peak Elev=96.48'  Storage=125 cf   Inflow=23.25 cfs  2.772 afPond P4: CB #11
15.0"  Round Culvert  n=0.025  L=102.0'  S=0.0082 '/'   Outflow=23.22 cfs  2.772 af

Peak Elev=76.21'  Storage=108 cf   Inflow=16.82 cfs  1.717 afPond P5: CB #10
12.0"  Round Culvert  n=0.025  L=30.0'  S=0.0153 '/'   Outflow=17.05 cfs  1.717 af

Peak Elev=46.90'  Storage=111 cf   Inflow=14.09 cfs  1.486 afPond P6: CB #9
   Outflow=14.42 cfs  1.486 af

Peak Elev=94.20'  Storage=40 cf   Inflow=8.49 cfs  1.403 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=8.53 cfs  1.403 af

Peak Elev=53.02'  Storage=38 cf   Inflow=4.65 cfs  0.365 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=4.72 cfs  0.365 af

Peak Elev=48.20'  Storage=45 cf   Inflow=12.35 cfs  1.881 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=12.38 cfs  1.881 af

   Inflow=23.22 cfs  2.772 afLink POA1: POA #1
   Primary=23.22 cfs  2.772 af

   Inflow=12.38 cfs  1.881 afLink POA2: POA #2
   Primary=12.38 cfs  1.881 af

Total Runoff Area = 12.729 ac   Runoff Volume = 4.653 af   Average Runoff Depth = 4.39"
56.78% Pervious = 7.227 ac     43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 8.40 cfs @ 12.35 hrs,  Volume= 0.980 af,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 4.20 cfs @ 12.09 hrs,  Volume= 0.324 af,  Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 3S: Wooded Area

Runoff = 7.06 cfs @ 12.25 hrs,  Volume= 0.711 af,  Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Adj Description
46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B

615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B

114,365 66 65 Weighted Average, UI Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area

6,370 27.62% Unconnected

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

9.3 60 0.0080 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

2.4 240 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

17.2 555 Total

Summary for Subcatchment 4S: Entrance Drive

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.076 af,  Depth= 5.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 



Type III 24-hr  25-Year Rainfall=7.19"4787.2 PRE._15AoT
  Printed  5/13/2019Prepared by Altus Engineering, Inc.

Page 37HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 2.97 cfs @ 12.09 hrs,  Volume= 0.231 af,  Depth= 6.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 5.83 cfs @ 12.09 hrs,  Volume= 0.450 af,  Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B

19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B

39,170 90 Weighted Average
8,600 21.96% Pervious Area

30,570 78.04% Impervious Area
2,550 8.34% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 7S: Stoencroft

Runoff = 7.43 cfs @ 12.52 hrs,  Volume= 1.038 af,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 4.65 cfs @ 12.09 hrs,  Volume= 0.365 af,  Depth= 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 5.57 cfs @ 12.16 hrs,  Volume= 0.478 af,  Depth= 4.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B

2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B

1,735 98 Unconnected pavement, HSG B
57,915 75 Weighted Average
39,300 67.86% Pervious Area
18,615 32.14% Impervious Area

1,735 9.32% Unconnected

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

9.6 90 0.0170 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.7 160 0.0250 1.58 Shallow Concentrated Flow, 
Nearly Bare & Untilled   Kv= 10.0 fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

11.5 300 Total

Summary for Reach 1R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'
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‡

Summary for Reach 3R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 6.01"    for  25-Year event
Inflow = 4.45 cfs @ 12.10 hrs,  Volume= 0.324 af
Outflow = 3.93 cfs @ 12.16 hrs,  Volume= 0.324 af,  Atten= 12%,  Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.66 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 6.8 min

Peak Storage= 526 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 167.68 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 350.0'   Slope= 0.0181 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡
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Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 4.10"    for  25-Year event
Inflow = 8.40 cfs @ 12.35 hrs,  Volume= 0.980 af
Outflow = 8.59 cfs @ 12.40 hrs,  Volume= 0.979 af,  Atten= 0%,  Lag= 2.9 min
Primary = 8.59 cfs @ 12.40 hrs,  Volume= 0.979 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.76' @ 12.40 hrs   Surf.Area= 2,000 sf   Storage= 1,228 cf

Plug-Flow detention time= 4.0 min calculated for 0.978 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 844.7 - 840.9 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=8.59 cfs @ 12.40 hrs  HW=47.76'   (Free Discharge)
1=Culvert  (Inlet Controls 8.59 cfs @ 7.00 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 6.01"    for  25-Year event
Inflow = 4.20 cfs @ 12.09 hrs,  Volume= 0.324 af
Outflow = 4.45 cfs @ 12.10 hrs,  Volume= 0.324 af,  Atten= 0%,  Lag= 0.5 min
Primary = 4.45 cfs @ 12.10 hrs,  Volume= 0.324 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 57.46' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 50 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 779.3 - 779.1 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=4.37 cfs @ 12.10 hrs  HW=57.21'   (Free Discharge)
1=Culvert  (Barrel Controls 4.37 cfs @ 5.57 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious,  Inflow Depth = 3.80"    for  25-Year event
Inflow = 10.40 cfs @ 12.20 hrs,  Volume= 1.035 af
Outflow = 10.66 cfs @ 12.20 hrs,  Volume= 1.035 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.66 cfs @ 12.20 hrs,  Volume= 1.035 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 65.31' @ 12.20 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 4.1 min calculated for 1.034 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 834.8 - 830.6 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=10.63 cfs @ 12.20 hrs  HW=65.21'   (Free Discharge)
1=Culvert  (Barrel Controls 10.63 cfs @ 13.54 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 4.34"    for  25-Year event
Inflow = 23.25 cfs @ 12.20 hrs,  Volume= 2.772 af
Outflow = 23.22 cfs @ 12.20 hrs,  Volume= 2.772 af,  Atten= 0%,  Lag= 0.0 min
Primary = 23.22 cfs @ 12.20 hrs,  Volume= 2.772 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 96.48' @ 12.20 hrs   Surf.Area= 213 sf   Storage= 125 cf

Plug-Flow detention time= 0.1 min calculated for 2.772 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 823.5 - 823.4 )
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Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic) Listed below (Recalc)

125 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=23.07 cfs @ 12.20 hrs  HW=95.74'   (Free Discharge)
1=Culvert  (Barrel Controls 23.07 cfs @ 18.80 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious,  Inflow Depth = 4.45"    for  25-Year event
Inflow = 16.82 cfs @ 12.13 hrs,  Volume= 1.717 af
Outflow = 17.05 cfs @ 12.12 hrs,  Volume= 1.717 af,  Atten= 0%,  Lag= 0.0 min
Primary = 17.05 cfs @ 12.12 hrs,  Volume= 1.717 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 76.21' @ 12.12 hrs   Surf.Area= 213 sf   Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 1.714 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 812.5 - 812.4 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63

Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=16.63 cfs @ 12.12 hrs  HW=74.57'   (Free Discharge)
1=Culvert  (Barrel Controls 16.63 cfs @ 21.17 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4.172 ac, 41.66% Impervious,  Inflow Depth = 4.27"    for  25-Year event
Inflow = 14.09 cfs @ 12.17 hrs,  Volume= 1.486 af
Outflow = 14.42 cfs @ 12.15 hrs,  Volume= 1.486 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.42 cfs @ 12.15 hrs,  Volume= 1.486 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.90' @ 12.15 hrs   Surf.Area= 213 sf   Storage= 111 cf

Plug-Flow detention time= 0.2 min calculated for 1.483 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 818.1 - 817.9 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=14.37 cfs @ 12.15 hrs  HW=46.89'   (Free Discharge)
1=Culvert  (Barrel Controls 3.27 cfs @ 4.17 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 11.09 cfs @ 3.57 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 4.50"    for  25-Year event
Inflow = 8.49 cfs @ 12.48 hrs,  Volume= 1.403 af
Outflow = 8.53 cfs @ 12.49 hrs,  Volume= 1.403 af,  Atten= 0%,  Lag= 0.3 min
Primary = 8.53 cfs @ 12.49 hrs,  Volume= 1.403 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 94.20' @ 12.49 hrs   Surf.Area= 13 sf   Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.400 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 831.5 - 831.4 )
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=8.48 cfs @ 12.49 hrs  HW=93.59'   (Free Discharge)
1=Culvert  (Barrel Controls 8.48 cfs @ 10.79 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 6.24"    for  25-Year event
Inflow = 4.65 cfs @ 12.09 hrs,  Volume= 0.365 af
Outflow = 4.72 cfs @ 12.09 hrs,  Volume= 0.365 af,  Atten= 0%,  Lag= 0.2 min
Primary = 4.72 cfs @ 12.09 hrs,  Volume= 0.365 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.02' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.365 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 772.3 - 772.0 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.61 cfs @ 12.09 hrs  HW=52.87'   (Free Discharge)
1=Culvert  (Barrel Controls 4.61 cfs @ 5.86 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 4.45"    for  25-Year event
Inflow = 12.35 cfs @ 12.14 hrs,  Volume= 1.881 af
Outflow = 12.38 cfs @ 12.14 hrs,  Volume= 1.881 af,  Atten= 0%,  Lag= 0.1 min
Primary = 12.38 cfs @ 12.14 hrs,  Volume= 1.881 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.20' @ 12.14 hrs   Surf.Area= 13 sf   Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 1.878 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 829.6 - 829.5 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=12.35 cfs @ 12.14 hrs  HW=48.18'   (Free Discharge)
1=Culvert  (Barrel Controls 12.35 cfs @ 6.99 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 4.34"    for  25-Year event
Inflow = 23.22 cfs @ 12.20 hrs,  Volume= 2.772 af
Primary = 23.22 cfs @ 12.20 hrs,  Volume= 2.772 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 4.45"    for  25-Year event
Inflow = 12.38 cfs @ 12.14 hrs,  Volume= 1.881 af
Primary = 12.38 cfs @ 12.14 hrs,  Volume= 1.881 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=5.35"Subcatchment 1S: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=10.95 cfs  1.280 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=7.41"Subcatchment 2S: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=5.11 cfs  0.400 af

Runoff Area=114,365 sf   20.17% Impervious   Runoff Depth=4.39"Subcatchment 3S: Wooded Area
   Flow Length=555'   Tc=17.2 min   UI Adjusted CN=65   Runoff=9.62 cfs  0.961 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=6.80"Subcatchment 4S: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=1.25 cfs  0.095 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=7.53"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=3.60 cfs  0.284 af

Runoff Area=39,170 sf   78.04% Impervious   Runoff Depth=7.41"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=7.10 cfs  0.555 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=5.35"Subcatchment 7S: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=9.69 cfs  1.355 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=7.65"Subcatchment 8S: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=5.63 cfs  0.447 af

Runoff Area=57,915 sf   32.14% Impervious   Runoff Depth=5.60"Subcatchment 9S: Playground
   Flow Length=300'   Tc=11.5 min   CN=75   Runoff=7.19 cfs  0.620 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.42'   Max Vel=2.82 fps   Inflow=5.11 cfs  0.400 afReach R1: Reach
n=0.030   L=350.0'   S=0.0181 '/'   Capacity=167.68 cfs   Outflow=4.77 cfs  0.400 af

Peak Elev=51.80'  Storage=1,228 cf   Inflow=10.95 cfs  1.280 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=12.72 cfs  1.279 af

Peak Elev=59.90'  Storage=50 cf   Inflow=5.11 cfs  0.400 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=5.11 cfs  0.400 af

Peak Elev=79.47'  Storage=1,241 cf   Inflow=13.58 cfs  1.361 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=13.54 cfs  1.361 af
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Peak Elev=150.51'  Storage=125 cf   Inflow=32.12 cfs  3.574 afPond P4: CB #11
15.0"  Round Culvert  n=0.025  L=102.0'  S=0.0082 '/'   Outflow=32.38 cfs  3.574 af

Peak Elev=102.37'  Storage=108 cf   Inflow=22.27 cfs  2.200 afPond P5: CB #10
12.0"  Round Culvert  n=0.025  L=30.0'  S=0.0153 '/'   Outflow=22.32 cfs  2.200 af

Peak Elev=47.33'  Storage=111 cf   Inflow=18.98 cfs  1.916 afPond P6: CB #9
   Outflow=19.41 cfs  1.916 af

Peak Elev=128.15'  Storage=40 cf   Inflow=10.96 cfs  1.802 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=10.98 cfs  1.802 af

Peak Elev=54.27'  Storage=38 cf   Inflow=5.63 cfs  0.447 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=5.60 cfs  0.447 af

Peak Elev=52.32'  Storage=45 cf   Inflow=15.99 cfs  2.422 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=16.06 cfs  2.422 af

   Inflow=32.38 cfs  3.574 afLink POA1: POA #1
   Primary=32.38 cfs  3.574 af

   Inflow=16.06 cfs  2.422 afLink POA2: POA #2
   Primary=16.06 cfs  2.422 af

Total Runoff Area = 12.729 ac   Runoff Volume = 5.997 af   Average Runoff Depth = 5.65"
56.78% Pervious = 7.227 ac     43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 10.95 cfs @ 12.35 hrs,  Volume= 1.280 af,  Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af,  Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 3S: Wooded Area

Runoff = 9.62 cfs @ 12.24 hrs,  Volume= 0.961 af,  Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Adj Description
46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B

615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B

114,365 66 65 Weighted Average, UI Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area

6,370 27.62% Unconnected

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

9.3 60 0.0080 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

2.4 240 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

17.2 555 Total

Summary for Subcatchment 4S: Entrance Drive

Runoff = 1.25 cfs @ 12.09 hrs,  Volume= 0.095 af,  Depth= 6.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 
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Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 3.60 cfs @ 12.09 hrs,  Volume= 0.284 af,  Depth= 7.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 7.10 cfs @ 12.09 hrs,  Volume= 0.555 af,  Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B

19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B

39,170 90 Weighted Average
8,600 21.96% Pervious Area

30,570 78.04% Impervious Area
2,550 8.34% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 7S: Stoencroft

Runoff = 9.69 cfs @ 12.51 hrs,  Volume= 1.355 af,  Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"



Type III 24-hr  50-Year Rainfall=8.61"4787.2 PRE._15AoT
  Printed  5/13/2019Prepared by Altus Engineering, Inc.

Page 52HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 5.63 cfs @ 12.09 hrs,  Volume= 0.447 af,  Depth= 7.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 7.19 cfs @ 12.16 hrs,  Volume= 0.620 af,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B

2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B

1,735 98 Unconnected pavement, HSG B
57,915 75 Weighted Average
39,300 67.86% Pervious Area
18,615 32.14% Impervious Area

1,735 9.32% Unconnected

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

9.6 90 0.0170 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.7 160 0.0250 1.58 Shallow Concentrated Flow, 
Nearly Bare & Untilled   Kv= 10.0 fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

11.5 300 Total

Summary for Reach 1R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'
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‡

Summary for Reach 3R: Reach

Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 7.41"    for  50-Year event
Inflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 4.77 cfs @ 12.15 hrs,  Volume= 0.400 af,  Atten= 7%,  Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.82 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.90 fps,  Avg. Travel Time= 6.5 min

Peak Storage= 609 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 167.68 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 350.0'   Slope= 0.0181 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡
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Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 5.35"    for  50-Year event
Inflow = 10.95 cfs @ 12.35 hrs,  Volume= 1.280 af
Outflow = 12.72 cfs @ 12.35 hrs,  Volume= 1.279 af,  Atten= 0%,  Lag= 0.1 min
Primary = 12.72 cfs @ 12.35 hrs,  Volume= 1.279 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.80' @ 12.35 hrs   Surf.Area= 2,000 sf   Storage= 1,228 cf

Plug-Flow detention time= 3.9 min calculated for 1.279 af (100% of inflow)
Center-of-Mass det. time= 3.5 min ( 836.7 - 833.3 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=12.72 cfs @ 12.35 hrs  HW=51.79'   (Free Discharge)
1=Culvert  (Inlet Controls 12.72 cfs @ 10.36 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 7.41"    for  50-Year event
Inflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 59.90' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 50 cf

Plug-Flow detention time= 0.2 min calculated for 0.399 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 774.0 - 773.8 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=4.98 cfs @ 12.09 hrs  HW=59.41'   (Free Discharge)
1=Culvert  (Barrel Controls 4.98 cfs @ 6.34 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious,  Inflow Depth = 4.99"    for  50-Year event
Inflow = 13.58 cfs @ 12.20 hrs,  Volume= 1.361 af
Outflow = 13.54 cfs @ 12.25 hrs,  Volume= 1.361 af,  Atten= 0%,  Lag= 2.9 min
Primary = 13.54 cfs @ 12.25 hrs,  Volume= 1.361 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 79.47' @ 12.23 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 4.0 min calculated for 1.359 af (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 828.0 - 824.1 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=13.54 cfs @ 12.25 hrs  HW=78.83'   (Free Discharge)
1=Culvert  (Barrel Controls 13.54 cfs @ 17.24 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 5.60"    for  50-Year event
Inflow = 32.12 cfs @ 12.15 hrs,  Volume= 3.574 af
Outflow = 32.38 cfs @ 12.15 hrs,  Volume= 3.574 af,  Atten= 0%,  Lag= 0.0 min
Primary = 32.38 cfs @ 12.15 hrs,  Volume= 3.574 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 150.51' @ 12.15 hrs   Surf.Area= 213 sf   Storage= 125 cf

Plug-Flow detention time= 0.1 min calculated for 3.568 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 817.4 - 817.3 )
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Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic) Listed below (Recalc)

125 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=32.13 cfs @ 12.15 hrs  HW=148.84'   (Free Discharge)
1=Culvert  (Barrel Controls 32.13 cfs @ 26.18 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious,  Inflow Depth = 5.71"    for  50-Year event
Inflow = 22.27 cfs @ 12.14 hrs,  Volume= 2.200 af
Outflow = 22.32 cfs @ 12.14 hrs,  Volume= 2.200 af,  Atten= 0%,  Lag= 0.0 min
Primary = 22.32 cfs @ 12.14 hrs,  Volume= 2.200 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 102.37' @ 12.14 hrs   Surf.Area= 213 sf   Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 2.200 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 807.2 - 807.1 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63

Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=22.04 cfs @ 12.14 hrs  HW=100.85'   (Free Discharge)
1=Culvert  (Barrel Controls 22.04 cfs @ 28.07 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4.172 ac, 41.66% Impervious,  Inflow Depth = 5.51"    for  50-Year event
Inflow = 18.98 cfs @ 12.15 hrs,  Volume= 1.916 af
Outflow = 19.41 cfs @ 12.15 hrs,  Volume= 1.916 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.41 cfs @ 12.15 hrs,  Volume= 1.916 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.33' @ 12.15 hrs   Surf.Area= 213 sf   Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 812.5 - 812.3 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=19.35 cfs @ 12.15 hrs  HW=47.33'   (Free Discharge)
1=Culvert  (Barrel Controls 3.38 cfs @ 4.31 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 15.97 cfs @ 4.02 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 5.78"    for  50-Year event
Inflow = 10.96 cfs @ 12.46 hrs,  Volume= 1.802 af
Outflow = 10.98 cfs @ 12.46 hrs,  Volume= 1.802 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.98 cfs @ 12.46 hrs,  Volume= 1.802 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 128.15' @ 12.46 hrs   Surf.Area= 13 sf   Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.799 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 825.5 - 825.4 )
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=10.96 cfs @ 12.46 hrs  HW=127.78'   (Free Discharge)
1=Culvert  (Barrel Controls 10.96 cfs @ 13.95 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 7.65"    for  50-Year event
Inflow = 5.63 cfs @ 12.09 hrs,  Volume= 0.447 af
Outflow = 5.60 cfs @ 12.09 hrs,  Volume= 0.447 af,  Atten= 1%,  Lag= 0.0 min
Primary = 5.60 cfs @ 12.09 hrs,  Volume= 0.447 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.27' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.447 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 767.4 - 767.2 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.46 cfs @ 12.09 hrs  HW=54.07'   (Free Discharge)
1=Culvert  (Barrel Controls 5.46 cfs @ 6.95 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 5.74"    for  50-Year event
Inflow = 15.99 cfs @ 12.15 hrs,  Volume= 2.422 af
Outflow = 16.06 cfs @ 12.15 hrs,  Volume= 2.422 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.06 cfs @ 12.15 hrs,  Volume= 2.422 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.32' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 2.418 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 823.2 - 823.1 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=16.05 cfs @ 12.15 hrs  HW=52.31'   (Free Discharge)
1=Culvert  (Barrel Controls 16.05 cfs @ 9.08 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious,  Inflow Depth = 5.60"    for  50-Year event
Inflow = 32.38 cfs @ 12.15 hrs,  Volume= 3.574 af
Primary = 32.38 cfs @ 12.15 hrs,  Volume= 3.574 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious,  Inflow Depth = 5.74"    for  50-Year event
Inflow = 16.06 cfs @ 12.15 hrs,  Volume= 2.422 af
Primary = 16.06 cfs @ 12.15 hrs,  Volume= 2.422 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

4.059 61 >75% Grass cover, Good, HSG B  (3S, 5S, 6S, 9S, 14S, S1, S10B, S11, S12, S13, 
S2, S4, S7, S8)

3.651 98 Paved parking, HSG B  (5S, 6S, 9S, 14S, S1, S10B, S12, S13, S2, S4, S7, S8)
0.163 98 Porous Pavers, HSG B  (9S, 14S)
1.856 98 Roofs, HSG B  (3S, 5S, 6S, 9S, 14S, S1, S11, S12, S2, S7, S8)
0.649 98 Unconnected pavement, HSG B  (3S, 5S, 6S, 9S, 14S, S1, S11, S12, S13, S2, S4, 

S7, S8)
2.350 55 Woods, Good, HSG B  (3S, 5S, S1, S7)

12.729 78 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
12.729 HSG B 3S, 5S, 6S, 9S, 14S, S1, S10B, S11, S12, S13, S2, S4, S7, S8
0.000 HSG C
0.000 HSG D
0.000 Other

12.729 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 4.059 0.000 0.000 0.000 4.059 >75% Grass cover, Good 3S, 5S, 
6S, 9S, 
14S, S1, 
S10B, 
S11, 
S12, 
S13, S2, 
S4, S7, 
S8

0.000 3.651 0.000 0.000 0.000 3.651 Paved parking 5S, 6S, 
9S, 14S, 
S1, 
S10B, 
S12, 
S13, S2, 
S4, S7, 
S8

0.000 0.163 0.000 0.000 0.000 0.163 Porous Pavers 9S, 14S
0.000 1.856 0.000 0.000 0.000 1.856 Roofs 3S, 5S, 

6S, 9S, 
14S, S1, 
S11, 
S12, S2, 
S7, S8

0.000 0.649 0.000 0.000 0.000 0.649 Unconnected pavement 3S, 5S, 
6S, 9S, 
14S, S1, 
S11, 
S12, 
S13, S2, 
S4, S7, 
S8

0.000 2.350 0.000 0.000 0.000 2.350 Woods, Good 3S, 5S, 
S1, S7

0.000 12.729 0.000 0.000 0.000 12.729 TOTAL AREA
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=70,810 sf   31.15% Impervious   Runoff Depth=1.22"Subcatchment 3S: Wooded Area
   Flow Length=460'   Tc=13.5 min   CN=71   Runoff=1.71 cfs  0.165 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=2.77"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=1.40 cfs  0.104 af

Runoff Area=36,370 sf   78.20% Impervious   Runoff Depth=2.67"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=2.51 cfs  0.186 af

Runoff Area=11,945 sf   80.75% Impervious   Runoff Depth>2.21"Subcatchment 9S: Bld1 1- Parking Lot
   Tc=790.0 min   CN=91   Runoff=0.05 cfs  0.050 af

Runoff Area=17,735 sf   79.56% Impervious   Runoff Depth>2.12"Subcatchment 14S: Bld1 2- Parking Lot
   Tc=790.0 min   CN=90   Runoff=0.08 cfs  0.072 af

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=1.34"Subcatchment S1: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=2.64 cfs  0.321 af

Runoff Area=6,520 sf   12.50% Impervious   Runoff Depth=0.93"Subcatchment S10B: Island
   Tc=6.0 min   CN=66   Runoff=0.14 cfs  0.012 af

Runoff Area=25,565 sf   30.18% Impervious   Runoff Depth=1.28"Subcatchment S11: Behind Bldgs
   Flow Length=160'   Tc=10.0 min   CN=72   Runoff=0.73 cfs  0.063 af

Runoff Area=22,120 sf   44.17% Impervious   Runoff Depth=1.61"Subcatchment S12: Wooded Area
   Flow Length=265'   Tc=10.7 min   CN=77   Runoff=0.80 cfs  0.068 af

Runoff Area=20,405 sf   75.25% Impervious   Runoff Depth=2.58"Subcatchment S13: to CB #5
   Tc=6.0 min   CN=89   Runoff=1.37 cfs  0.101 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=2.67"Subcatchment S2: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=1.95 cfs  0.144 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=2.23"Subcatchment S4: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=0.43 cfs  0.031 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=1.34"Subcatchment S7: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=2.34 cfs  0.340 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=2.87"Subcatchment S8: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=2.23 cfs  0.168 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af
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Avg. Flow Depth=0.04'   Max Vel=1.25 fps   Inflow=0.47 cfs  0.003 afReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=0.27 cfs  0.003 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R1: Reach
n=0.030   L=300.0'   S=0.0212 '/'   Capacity=181.12 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=43.41'  Storage=25 cf   Inflow=0.39 cfs  0.187 afPond 1P: DMH #1
12.0"  Round Culvert  n=0.012  L=90.0'  S=0.0083 '/'   Outflow=0.39 cfs  0.186 af

Peak Elev=48.80'  Storage=405 cf   Inflow=1.95 cfs  0.144 afPond 3P: RG2 Forebay
   Outflow=1.95 cfs  0.137 af

Peak Elev=42.34'  Storage=45 cf   Inflow=5.61 cfs  0.807 afPond 4P: CB #11
   Outflow=5.63 cfs  0.807 af

Peak Elev=42.25'  Storage=36 cf   Inflow=4.33 cfs  0.456 afPond 5P: CB #10
   Outflow=4.34 cfs  0.456 af

Peak Elev=45.60'  Storage=54 cf   Inflow=3.32 cfs  0.351 afPond 6P: CB #9
   Primary=2.93 cfs  0.349 af   Secondary=0.47 cfs  0.003 af   Outflow=3.39 cfs  0.351 af

Peak Elev=47.31'  Storage=734 cf   Inflow=0.15 cfs  0.134 afPond 10P: Island Retention
   Outflow=0.14 cfs  0.118 af

Peak Elev=44.66'  Storage=647 cf   Inflow=2.64 cfs  0.321 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=2.50 cfs  0.321 af

Peak Elev=41.75'  Storage=13 cf   Inflow=4.53 cfs  0.795 afPond P10: CB #6
18.0"  Round Culvert  n=0.012  L=250.0'  S=0.0108 '/'   Outflow=4.54 cfs  0.795 af

Peak Elev=51.82'  Storage=11 cf   Inflow=1.95 cfs  0.144 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=1.95 cfs  0.144 af

Peak Elev=43.50'  Storage=450 cf   Inflow=1.71 cfs  0.165 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=1.40 cfs  0.165 af

Peak Elev=49.88'  Storage=13 cf   Inflow=2.84 cfs  0.508 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=2.84 cfs  0.508 af

Peak Elev=50.59'  Storage=19 cf   Inflow=2.23 cfs  0.168 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=2.23 cfs  0.168 af

Peak Elev=42.79'  Storage=17 cf   Inflow=4.19 cfs  0.609 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=4.20 cfs  0.609 af

Peak Elev=47.12'  Storage=2,334 cf   Inflow=2.61 cfs  0.200 afPond RG1: Raingarden 1
   Discarded=0.79 cfs  0.200 af   Primary=0.00 cfs  0.000 af   Outflow=0.79 cfs  0.200 af

Peak Elev=46.92'  Storage=512 cf   Inflow=0.80 cfs  0.068 afPond RG2: Raingarden 2
   Outflow=0.39 cfs  0.068 af

   Inflow=5.63 cfs  0.807 afLink POA1: POA #1
   Primary=5.63 cfs  0.807 af
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   Inflow=4.54 cfs  0.795 afLink POA2: POA #2
   Primary=4.54 cfs  0.795 af

Total Runoff Area = 12.729 ac   Runoff Volume = 1.826 af   Average Runoff Depth = 1.72"
50.35% Pervious = 6.409 ac     49.65% Impervious = 6.320 ac
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Summary for Subcatchment 3S: Wooded Area

Runoff = 1.71 cfs @ 12.20 hrs,  Volume= 0.165 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B

0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71 Weighted Average
48,750 68.85% Pervious Area
22,060 31.15% Impervious Area

6,760 30.64% Unconnected

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

8.3 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

1.3 140 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 460 Total

Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 1.40 cfs @ 12.09 hrs,  Volume= 0.104 af,  Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 2.51 cfs @ 12.09 hrs,  Volume= 0.186 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B

18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average
7,930 21.80% Pervious Area

28,440 78.20% Impervious Area
2,400 8.44% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.05 cfs @ 21.96 hrs,  Volume= 0.050 af,  Depth> 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B

0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B

* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average
2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected

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

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.08 cfs @ 21.96 hrs,  Volume= 0.072 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B

* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average
3,625 20.44% Pervious Area

14,110 79.56% Impervious Area
1,600 11.34% Unconnected

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

Summary for Subcatchment S1: Lang Rd

Runoff = 2.64 cfs @ 12.38 hrs,  Volume= 0.321 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment S10B: Island

Runoff = 0.14 cfs @ 12.11 hrs,  Volume= 0.012 af,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B

0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average
5,705 87.50% Pervious Area

815 12.50% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S11: Behind Bldgs

Runoff = 0.73 cfs @ 12.15 hrs,  Volume= 0.063 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B

0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average
17,850 69.82% Pervious Area

7,715 30.18% Impervious Area
2,200 28.52% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

10.0 160 Total

Summary for Subcatchment S12: Wooded Area

Runoff = 0.80 cfs @ 12.16 hrs,  Volume= 0.068 af,  Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B

450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B

22,120 77 Weighted Average
12,350 55.83% Pervious Area

9,770 44.17% Impervious Area
2,450 25.08% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

10.7 265 Total

Summary for Subcatchment S13: to CB #5

Runoff = 1.37 cfs @ 12.09 hrs,  Volume= 0.101 af,  Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B

0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B

20,405 89 Weighted Average
5,050 24.75% Pervious Area

15,355 75.25% Impervious Area
825 5.37% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S4: Entrance Drive

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7: Stoencroft

Runoff = 2.34 cfs @ 12.55 hrs,  Volume= 0.340 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment S8: Beechstone Northeast

Runoff = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.74"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'

‡

Summary for Reach 3R: Reach

Inflow = 0.47 cfs @ 12.11 hrs,  Volume= 0.003 af
Outflow = 0.27 cfs @ 12.19 hrs,  Volume= 0.003 af,  Atten= 42%,  Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.25 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 0.82 fps,  Avg. Travel Time= 3.9 min

Peak Storage= 46 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs
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5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 1.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 181.12 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 300.0'   Slope= 0.0212 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡

Summary for Pond 1P: DMH #1

Inflow Area = 1.339 ac, 58.88% Impervious,  Inflow Depth > 1.67"    for  2-Year event
Inflow = 0.39 cfs @ 12.43 hrs,  Volume= 0.187 af
Outflow = 0.39 cfs @ 12.42 hrs,  Volume= 0.186 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.39 cfs @ 12.42 hrs,  Volume= 0.186 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.41' @ 12.42 hrs   Surf.Area= 13 sf   Storage= 25 cf

Plug-Flow detention time= 3.3 min calculated for 0.186 af (100% of inflow)
Center-of-Mass det. time= 1.7 min ( 1,196.4 - 1,194.7 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 43.10' 12.0"  Round Culvert   L= 90.0'   Ke= 0.500   

Inlet / Outlet Invert= 43.10' / 42.35'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.39 cfs @ 12.42 hrs  HW=43.41'   (Free Discharge)
1=Culvert  (Barrel Controls 0.39 cfs @ 2.80 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 2.67"    for  2-Year event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af
Outflow = 1.95 cfs @ 12.10 hrs,  Volume= 0.137 af,  Atten= 0%,  Lag= 0.5 min
Primary = 1.95 cfs @ 12.10 hrs,  Volume= 0.137 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.80' @ 12.10 hrs   Surf.Area= 413 sf   Storage= 405 cf

Plug-Flow detention time= 43.5 min calculated for 0.137 af (95% of inflow)
Center-of-Mass det. time= 16.2 min ( 817.5 - 801.3 )

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.95 cfs @ 12.10 hrs  HW=48.80'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.95 cfs @ 1.32 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 1.35"    for  2-Year event
Inflow = 5.61 cfs @ 12.14 hrs,  Volume= 0.807 af
Outflow = 5.63 cfs @ 12.10 hrs,  Volume= 0.807 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.63 cfs @ 12.10 hrs,  Volume= 0.807 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 42.34' @ 12.10 hrs   Surf.Area= 37 sf   Storage= 45 cf

Plug-Flow detention time= 0.2 min calculated for 0.806 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 846.8 - 846.6 )

Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic) Listed below (Recalc)

86 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 42.21' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=5.63 cfs @ 12.10 hrs  HW=42.34'   (Free Discharge)
1=Culvert  (Barrel Controls 5.39 cfs @ 4.40 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.24 cfs @ 0.92 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious,  Inflow Depth = 1.32"    for  2-Year event
Inflow = 4.33 cfs @ 12.11 hrs,  Volume= 0.456 af
Outflow = 4.34 cfs @ 12.11 hrs,  Volume= 0.456 af,  Atten= 0%,  Lag= 0.2 min
Primary = 4.34 cfs @ 12.11 hrs,  Volume= 0.456 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.25' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 36 cf

Plug-Flow detention time= 0.2 min calculated for 0.455 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 826.4 - 826.2 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
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Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 42.90' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=4.29 cfs @ 12.11 hrs  HW=42.20'   (Free Discharge)
1=Culvert  (Barrel Controls 4.29 cfs @ 5.46 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious,  Inflow Depth = 1.14"    for  2-Year event
Inflow = 3.32 cfs @ 12.10 hrs,  Volume= 0.351 af
Outflow = 3.39 cfs @ 12.11 hrs,  Volume= 0.351 af,  Atten= 0%,  Lag= 0.2 min
Primary = 2.93 cfs @ 12.12 hrs,  Volume= 0.349 af
Secondary = 0.47 cfs @ 12.11 hrs,  Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.60' @ 12.12 hrs   Surf.Area= 98 sf   Storage= 54 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.3 min ( 834.9 - 834.6 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Secondary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   
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Primary OutFlow  Max=2.90 cfs @ 12.12 hrs  HW=45.50'   (Free Discharge)
1=Culvert  (Barrel Controls 2.90 cfs @ 3.69 fps)

Secondary OutFlow  Max=0.43 cfs @ 12.11 hrs  HW=45.53'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.43 cfs @ 1.11 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious,  Inflow Depth > 1.94"    for  2-Year event
Inflow = 0.15 cfs @ 12.11 hrs,  Volume= 0.134 af
Outflow = 0.14 cfs @ 22.17 hrs,  Volume= 0.118 af,  Atten= 6%,  Lag= 604.1 min
Primary = 0.14 cfs @ 22.17 hrs,  Volume= 0.118 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.31' @ 22.17 hrs   Surf.Area= 2,051 sf   Storage= 734 cf

Plug-Flow detention time= 121.7 min calculated for 0.118 af (88% of inflow)
Center-of-Mass det. time= 68.6 min ( 1,387.0 - 1,318.4 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.25' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.14 cfs @ 22.17 hrs  HW=47.31'   (Free Discharge)
1=Culvert  (Passes 0.14 cfs of 6.44 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.14 cfs @ 0.77 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 1.34"    for  2-Year event
Inflow = 2.64 cfs @ 12.38 hrs,  Volume= 0.321 af
Outflow = 2.50 cfs @ 12.46 hrs,  Volume= 0.321 af,  Atten= 5%,  Lag= 5.3 min
Primary = 2.50 cfs @ 12.46 hrs,  Volume= 0.321 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.66' @ 12.46 hrs   Surf.Area= 1,423 sf   Storage= 647 cf

Plug-Flow detention time= 5.5 min calculated for 0.321 af (100% of inflow)
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Center-of-Mass det. time= 4.4 min ( 878.0 - 873.6 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.49 cfs @ 12.46 hrs  HW=44.66'   (Free Discharge)
1=Culvert  (Inlet Controls 2.49 cfs @ 2.58 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 1.72"    for  2-Year event
Inflow = 4.53 cfs @ 12.10 hrs,  Volume= 0.795 af
Outflow = 4.54 cfs @ 12.10 hrs,  Volume= 0.795 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.54 cfs @ 12.10 hrs,  Volume= 0.795 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 41.75' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 13 cf

Plug-Flow detention time= 0.1 min calculated for 0.795 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 928.5 - 928.5 )

Volume Invert Avail.Storage Storage Description
#1 40.71' 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 40.71' 18.0"  Round Culvert   L= 250.0'   Ke= 0.500   

Inlet / Outlet Invert= 40.71' / 38.00'   S= 0.0108 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.50 cfs @ 12.10 hrs  HW=41.74'   (Free Discharge)
1=Culvert  (Inlet Controls 4.50 cfs @ 3.46 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 2.67"    for  2-Year event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af
Outflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af,  Atten= 0%,  Lag= 0.1 min
Primary = 1.95 cfs @ 12.09 hrs,  Volume= 0.144 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.82' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.3 min calculated for 0.144 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 801.3 - 801.0 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.91 cfs @ 12.09 hrs  HW=51.81'   (Free Discharge)
1=Culvert  (Barrel Controls 1.91 cfs @ 3.44 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious,  Inflow Depth = 0.69"    for  2-Year event
Inflow = 1.71 cfs @ 12.20 hrs,  Volume= 0.165 af
Outflow = 1.40 cfs @ 12.32 hrs,  Volume= 0.165 af,  Atten= 18%,  Lag= 7.0 min
Primary = 1.40 cfs @ 12.32 hrs,  Volume= 0.165 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.50' @ 12.32 hrs   Surf.Area= 1,144 sf   Storage= 450 cf

Plug-Flow detention time= 3.8 min calculated for 0.165 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 872.5 - 868.7 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.39 cfs @ 12.32 hrs  HW=43.49'   (Free Discharge)
1=Culvert  (Barrel Controls 1.39 cfs @ 2.04 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 1.63"    for  2-Year event
Inflow = 2.84 cfs @ 12.11 hrs,  Volume= 0.508 af
Outflow = 2.84 cfs @ 12.11 hrs,  Volume= 0.508 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.84 cfs @ 12.11 hrs,  Volume= 0.508 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.88' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 13 cf

Plug-Flow detention time= 0.2 min calculated for 0.508 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 854.5 - 854.4 )

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.81 cfs @ 12.11 hrs  HW=49.87'   (Free Discharge)
1=Culvert  (Inlet Controls 2.81 cfs @ 3.57 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 2.87"    for  2-Year event
Inflow = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af
Outflow = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af,  Atten= 0%,  Lag= 0.2 min
Primary = 2.23 cfs @ 12.09 hrs,  Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 50.59' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 19 cf

Plug-Flow detention time= 0.5 min calculated for 0.168 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 792.7 - 792.3 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.16 cfs @ 12.09 hrs  HW=50.55'   (Free Discharge)
1=Culvert  (Barrel Controls 2.16 cfs @ 2.75 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious,  Inflow Depth = 1.74"    for  2-Year event
Inflow = 4.19 cfs @ 12.10 hrs,  Volume= 0.609 af
Outflow = 4.20 cfs @ 12.10 hrs,  Volume= 0.609 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.20 cfs @ 12.10 hrs,  Volume= 0.609 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.79' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 17 cf

Plug-Flow detention time= 0.2 min calculated for 0.609 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 846.5 - 846.3 )

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.19 cfs @ 12.10 hrs  HW=42.79'   (Free Discharge)
1=Culvert  (Barrel Controls 4.19 cfs @ 3.26 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 1.94"    for  2-Year event
Inflow = 2.61 cfs @ 12.11 hrs,  Volume= 0.200 af
Outflow = 0.79 cfs @ 12.49 hrs,  Volume= 0.200 af,  Atten= 70%,  Lag= 22.8 min
Discarded = 0.79 cfs @ 12.49 hrs,  Volume= 0.200 af
Primary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.12' @ 12.49 hrs   Surf.Area= 1,561 sf   Storage= 2,334 cf

Plug-Flow detention time= 28.7 min calculated for 0.199 af (100% of inflow)
Center-of-Mass det. time= 28.6 min ( 860.2 - 831.6 )

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650
48.00 2,000 100.0 3,000 3,650



Type III 24-hr  2-Year Rainfall=3.74"4787.2 POST_15AoT_18out
  Printed  7/29/2019Prepared by Altus Engineering, Inc.

Page 25HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Device Routing     Invert Outlet Devices
#1 Primary 47.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 43.25' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.00'   

Discarded OutFlow  Max=0.79 cfs @ 12.49 hrs  HW=47.12'   (Free Discharge)
2=Exfiltration  ( Controls 0.79 cfs)

Primary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=43.25'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious,  Inflow Depth = 1.61"    for  2-Year event
Inflow = 0.80 cfs @ 12.16 hrs,  Volume= 0.068 af
Outflow = 0.39 cfs @ 12.43 hrs,  Volume= 0.068 af,  Atten= 51%,  Lag= 16.4 min
Primary = 0.39 cfs @ 12.43 hrs,  Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.92' @ 12.43 hrs   Surf.Area= 561 sf   Storage= 512 cf

Plug-Flow detention time= 12.3 min calculated for 0.068 af (100% of inflow)
Center-of-Mass det. time= 12.3 min ( 860.6 - 848.3 )

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.50' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 43.75' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.50'   
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Primary OutFlow  Max=0.39 cfs @ 12.43 hrs  HW=46.91'   (Free Discharge)
1=Culvert  (Passes 0.39 cfs of 6.28 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.39 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 1.35"    for  2-Year event
Inflow = 5.63 cfs @ 12.10 hrs,  Volume= 0.807 af
Primary = 5.63 cfs @ 12.10 hrs,  Volume= 0.807 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 1.72"    for  2-Year event
Inflow = 4.54 cfs @ 12.10 hrs,  Volume= 0.795 af
Primary = 4.54 cfs @ 12.10 hrs,  Volume= 0.795 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=70,810 sf   31.15% Impervious   Runoff Depth=2.64"Subcatchment 3S: Wooded Area
   Flow Length=460'   Tc=13.5 min   CN=71   Runoff=3.89 cfs  0.357 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=4.63"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=2.28 cfs  0.175 af

Runoff Area=36,370 sf   78.20% Impervious   Runoff Depth=4.52"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=4.14 cfs  0.315 af

Runoff Area=11,945 sf   80.75% Impervious   Runoff Depth>3.73"Subcatchment 9S: Bld1 1- Parking Lot
   Tc=790.0 min   CN=91   Runoff=0.09 cfs  0.085 af

Runoff Area=17,735 sf   79.56% Impervious   Runoff Depth>3.63"Subcatchment 14S: Bld1 2- Parking Lot
   Tc=790.0 min   CN=90   Runoff=0.13 cfs  0.123 af

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=2.82"Subcatchment S1: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=5.75 cfs  0.673 af

Runoff Area=6,520 sf   12.50% Impervious   Runoff Depth=2.20"Subcatchment S10B: Island
   Tc=6.0 min   CN=66   Runoff=0.37 cfs  0.027 af

Runoff Area=25,565 sf   30.18% Impervious   Runoff Depth=2.73"Subcatchment S11: Behind Bldgs
   Flow Length=160'   Tc=10.0 min   CN=72   Runoff=1.61 cfs  0.133 af

Runoff Area=22,120 sf   44.17% Impervious   Runoff Depth=3.19"Subcatchment S12: Wooded Area
   Flow Length=265'   Tc=10.7 min   CN=77   Runoff=1.61 cfs  0.135 af

Runoff Area=20,405 sf   75.25% Impervious   Runoff Depth=4.42"Subcatchment S13: to CB #5
   Tc=6.0 min   CN=89   Runoff=2.28 cfs  0.172 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=4.52"Subcatchment S2: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=3.21 cfs  0.244 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=3.99"Subcatchment S4: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=0.76 cfs  0.056 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=2.82"Subcatchment S7: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=5.08 cfs  0.713 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=4.75"Subcatchment S8: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=3.59 cfs  0.278 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af
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Avg. Flow Depth=0.21'   Max Vel=3.11 fps   Inflow=5.75 cfs  0.113 afReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=4.25 cfs  0.113 af

Avg. Flow Depth=0.28'   Max Vel=2.44 fps   Inflow=2.59 cfs  0.052 afReach R1: Reach
n=0.030   L=300.0'   S=0.0212 '/'   Capacity=181.12 cfs   Outflow=2.23 cfs  0.052 af

Peak Elev=43.72'  Storage=29 cf   Inflow=1.37 cfs  0.354 afPond 1P: DMH #1
12.0"  Round Culvert  n=0.012  L=90.0'  S=0.0083 '/'   Outflow=1.36 cfs  0.354 af

Peak Elev=48.90'  Storage=438 cf   Inflow=3.20 cfs  0.244 afPond 3P: RG2 Forebay
   Outflow=3.18 cfs  0.237 af

Peak Elev=43.53'  Storage=86 cf   Inflow=14.71 cfs  1.627 afPond 4P: CB #11
   Outflow=14.69 cfs  1.627 af

Peak Elev=43.61'  Storage=108 cf   Inflow=8.25 cfs  0.899 afPond 5P: CB #10
   Outflow=8.54 cfs  0.899 af

Peak Elev=46.39'  Storage=111 cf   Inflow=8.79 cfs  0.724 afPond 6P: CB #9
   Primary=3.14 cfs  0.611 af   Secondary=5.75 cfs  0.113 af   Outflow=8.89 cfs  0.724 af

Peak Elev=47.33'  Storage=791 cf   Inflow=0.38 cfs  0.236 afPond 10P: Island Retention
   Outflow=0.23 cfs  0.219 af

Peak Elev=45.96'  Storage=1,228 cf   Inflow=5.75 cfs  0.673 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=5.90 cfs  0.673 af

Peak Elev=42.36'  Storage=21 cf   Inflow=8.10 cfs  1.517 afPond P10: CB #6
18.0"  Round Culvert  n=0.012  L=250.0'  S=0.0108 '/'   Outflow=8.08 cfs  1.517 af

Peak Elev=53.74'  Storage=35 cf   Inflow=3.21 cfs  0.244 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=3.20 cfs  0.244 af

Peak Elev=52.28'  Storage=1,241 cf   Inflow=5.52 cfs  0.409 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=6.82 cfs  0.409 af

Peak Elev=68.20'  Storage=40 cf   Inflow=5.90 cfs  0.991 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=6.01 cfs  0.991 af

Peak Elev=51.70'  Storage=33 cf   Inflow=3.59 cfs  0.278 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=3.59 cfs  0.278 af

Peak Elev=44.49'  Storage=39 cf   Inflow=7.69 cfs  1.163 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=7.69 cfs  1.163 af

Peak Elev=47.86'  Storage=3,433 cf   Inflow=4.70 cfs  0.370 afPond RG1: Raingarden 1
   Discarded=0.95 cfs  0.318 af   Primary=2.59 cfs  0.052 af   Outflow=3.54 cfs  0.370 af

Peak Elev=47.65'  Storage=1,017 cf   Inflow=1.61 cfs  0.135 afPond RG2: Raingarden 2
   Outflow=1.37 cfs  0.135 af

   Inflow=14.69 cfs  1.627 afLink POA1: POA #1
   Primary=14.69 cfs  1.627 af
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   Inflow=8.08 cfs  1.517 afLink POA2: POA #2
   Primary=8.08 cfs  1.517 af

Total Runoff Area = 12.729 ac   Runoff Volume = 3.487 af   Average Runoff Depth = 3.29"
50.35% Pervious = 6.409 ac     49.65% Impervious = 6.320 ac
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Summary for Subcatchment 3S: Wooded Area

Runoff = 3.89 cfs @ 12.19 hrs,  Volume= 0.357 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B

0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71 Weighted Average
48,750 68.85% Pervious Area
22,060 31.15% Impervious Area

6,760 30.64% Unconnected

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

8.3 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

1.3 140 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 460 Total

Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 2.28 cfs @ 12.09 hrs,  Volume= 0.175 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 4.14 cfs @ 12.09 hrs,  Volume= 0.315 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B

18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average
7,930 21.80% Pervious Area

28,440 78.20% Impervious Area
2,400 8.44% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.09 cfs @ 21.95 hrs,  Volume= 0.085 af,  Depth> 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B

0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B

* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average
2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected

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

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.13 cfs @ 21.96 hrs,  Volume= 0.123 af,  Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B

* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average
3,625 20.44% Pervious Area

14,110 79.56% Impervious Area
1,600 11.34% Unconnected

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

Summary for Subcatchment S1: Lang Rd

Runoff = 5.75 cfs @ 12.36 hrs,  Volume= 0.673 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment S10B: Island

Runoff = 0.37 cfs @ 12.10 hrs,  Volume= 0.027 af,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B

0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average
5,705 87.50% Pervious Area

815 12.50% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S11: Behind Bldgs

Runoff = 1.61 cfs @ 12.15 hrs,  Volume= 0.133 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B

0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average
17,850 69.82% Pervious Area

7,715 30.18% Impervious Area
2,200 28.52% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

10.0 160 Total

Summary for Subcatchment S12: Wooded Area

Runoff = 1.61 cfs @ 12.15 hrs,  Volume= 0.135 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B

450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B

22,120 77 Weighted Average
12,350 55.83% Pervious Area

9,770 44.17% Impervious Area
2,450 25.08% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

10.7 265 Total

Summary for Subcatchment S13: to CB #5

Runoff = 2.28 cfs @ 12.09 hrs,  Volume= 0.172 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B

0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B

20,405 89 Weighted Average
5,050 24.75% Pervious Area

15,355 75.25% Impervious Area
825 5.37% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 3.21 cfs @ 12.09 hrs,  Volume= 0.244 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S4: Entrance Drive

Runoff = 0.76 cfs @ 12.09 hrs,  Volume= 0.056 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7: Stoencroft

Runoff = 5.08 cfs @ 12.53 hrs,  Volume= 0.713 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment S8: Beechstone Northeast

Runoff = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af,  Depth= 4.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.67"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'

‡

Summary for Reach 3R: Reach

Inflow = 5.75 cfs @ 12.25 hrs,  Volume= 0.113 af
Outflow = 4.25 cfs @ 12.30 hrs,  Volume= 0.113 af,  Atten= 26%,  Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.11 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 1.61 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 293 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs
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5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 0.51"    for  10-Year event
Inflow = 2.59 cfs @ 12.22 hrs,  Volume= 0.052 af
Outflow = 2.23 cfs @ 12.30 hrs,  Volume= 0.052 af,  Atten= 14%,  Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.44 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 0.98 fps,  Avg. Travel Time= 5.1 min

Peak Storage= 290 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 181.12 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 300.0'   Slope= 0.0212 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡

Summary for Pond 1P: DMH #1

Inflow Area = 1.339 ac, 58.88% Impervious,  Inflow Depth > 3.18"    for  10-Year event
Inflow = 1.37 cfs @ 12.26 hrs,  Volume= 0.354 af
Outflow = 1.36 cfs @ 12.27 hrs,  Volume= 0.354 af,  Atten= 1%,  Lag= 0.1 min
Primary = 1.36 cfs @ 12.27 hrs,  Volume= 0.354 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.72' @ 12.27 hrs   Surf.Area= 13 sf   Storage= 29 cf

Plug-Flow detention time= 1.9 min calculated for 0.354 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 1,150.5 - 1,149.5 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 43.10' 12.0"  Round Culvert   L= 90.0'   Ke= 0.500   

Inlet / Outlet Invert= 43.10' / 42.35'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.27 cfs @ 12.27 hrs  HW=43.70'   (Free Discharge)
1=Culvert  (Barrel Controls 1.27 cfs @ 3.73 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 4.52"    for  10-Year event
Inflow = 3.20 cfs @ 12.10 hrs,  Volume= 0.244 af
Outflow = 3.18 cfs @ 12.10 hrs,  Volume= 0.237 af,  Atten= 0%,  Lag= 0.4 min
Primary = 3.18 cfs @ 12.10 hrs,  Volume= 0.237 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.90' @ 12.10 hrs   Surf.Area= 432 sf   Storage= 438 cf

Plug-Flow detention time= 30.1 min calculated for 0.237 af (97% of inflow)
Center-of-Mass det. time= 12.6 min ( 799.4 - 786.8 )

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.16 cfs @ 12.10 hrs  HW=48.90'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.16 cfs @ 1.58 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 2.72"    for  10-Year event
Inflow = 14.71 cfs @ 12.31 hrs,  Volume= 1.627 af
Outflow = 14.69 cfs @ 12.31 hrs,  Volume= 1.627 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.69 cfs @ 12.31 hrs,  Volume= 1.627 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 43.53' @ 12.31 hrs   Surf.Area= 113 sf   Storage= 86 cf

Plug-Flow detention time= 0.1 min calculated for 1.627 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 828.7 - 828.5 )

Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic) Listed below (Recalc)

86 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 42.21' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=14.36 cfs @ 12.31 hrs  HW=43.50'   (Free Discharge)
1=Culvert  (Barrel Controls 6.33 cfs @ 5.16 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 8.03 cfs @ 3.11 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious,  Inflow Depth = 2.60"    for  10-Year event
Inflow = 8.25 cfs @ 12.29 hrs,  Volume= 0.899 af
Outflow = 8.54 cfs @ 12.30 hrs,  Volume= 0.899 af,  Atten= 0%,  Lag= 0.6 min
Primary = 8.54 cfs @ 12.30 hrs,  Volume= 0.899 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.61' @ 12.30 hrs   Surf.Area= 213 sf   Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 0.899 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 809.6 - 809.4 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
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Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 42.90' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=8.46 cfs @ 12.30 hrs  HW=43.60'   (Free Discharge)
1=Culvert  (Barrel Controls 5.44 cfs @ 6.92 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.03 cfs @ 2.17 fps)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious,  Inflow Depth = 2.35"    for  10-Year event
Inflow = 8.79 cfs @ 12.25 hrs,  Volume= 0.724 af
Outflow = 8.89 cfs @ 12.25 hrs,  Volume= 0.724 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.14 cfs @ 12.25 hrs,  Volume= 0.611 af
Secondary = 5.75 cfs @ 12.25 hrs,  Volume= 0.113 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.39' @ 12.25 hrs   Surf.Area= 213 sf   Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 815.5 - 815.2 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Secondary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   
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Primary OutFlow  Max=3.14 cfs @ 12.25 hrs  HW=46.38'   (Free Discharge)
1=Culvert  (Barrel Controls 3.14 cfs @ 4.00 fps)

Secondary OutFlow  Max=5.67 cfs @ 12.25 hrs  HW=46.38'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 5.67 cfs @ 2.72 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious,  Inflow Depth > 3.40"    for  10-Year event
Inflow = 0.38 cfs @ 12.10 hrs,  Volume= 0.236 af
Outflow = 0.23 cfs @ 22.08 hrs,  Volume= 0.219 af,  Atten= 39%,  Lag= 598.9 min
Primary = 0.23 cfs @ 22.08 hrs,  Volume= 0.219 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.33' @ 22.08 hrs   Surf.Area= 2,093 sf   Storage= 791 cf

Plug-Flow detention time= 79.3 min calculated for 0.219 af (93% of inflow)
Center-of-Mass det. time= 45.4 min ( 1,337.5 - 1,292.1 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.25' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.23 cfs @ 22.08 hrs  HW=47.33'   (Free Discharge)
1=Culvert  (Passes 0.23 cfs of 6.47 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.23 cfs @ 0.92 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 2.82"    for  10-Year event
Inflow = 5.75 cfs @ 12.36 hrs,  Volume= 0.673 af
Outflow = 5.90 cfs @ 12.39 hrs,  Volume= 0.673 af,  Atten= 0%,  Lag= 2.0 min
Primary = 5.90 cfs @ 12.39 hrs,  Volume= 0.673 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.96' @ 12.39 hrs   Surf.Area= 2,000 sf   Storage= 1,228 cf

Plug-Flow detention time= 4.6 min calculated for 0.672 af (100% of inflow)
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Center-of-Mass det. time= 4.2 min ( 855.9 - 851.7 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.83 cfs @ 12.39 hrs  HW=45.93'   (Free Discharge)
1=Culvert  (Inlet Controls 5.83 cfs @ 4.75 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 3.28"    for  10-Year event
Inflow = 8.10 cfs @ 12.10 hrs,  Volume= 1.517 af
Outflow = 8.08 cfs @ 12.10 hrs,  Volume= 1.517 af,  Atten= 0%,  Lag= 0.1 min
Primary = 8.08 cfs @ 12.10 hrs,  Volume= 1.517 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 42.36' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 21 cf

Plug-Flow detention time= 0.1 min calculated for 1.514 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 906.7 - 906.6 )

Volume Invert Avail.Storage Storage Description
#1 40.71' 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 40.71' 18.0"  Round Culvert   L= 250.0'   Ke= 0.500   

Inlet / Outlet Invert= 40.71' / 38.00'   S= 0.0108 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.00 cfs @ 12.10 hrs  HW=42.34'   (Free Discharge)
1=Culvert  (Inlet Controls 8.00 cfs @ 4.52 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 4.52"    for  10-Year event
Inflow = 3.21 cfs @ 12.09 hrs,  Volume= 0.244 af
Outflow = 3.20 cfs @ 12.10 hrs,  Volume= 0.244 af,  Atten= 1%,  Lag= 0.5 min
Primary = 3.20 cfs @ 12.10 hrs,  Volume= 0.244 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.74' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 35 cf

Plug-Flow detention time= 0.2 min calculated for 0.244 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 786.8 - 786.5 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.16 cfs @ 12.10 hrs  HW=53.66'   (Free Discharge)
1=Culvert  (Barrel Controls 3.16 cfs @ 4.03 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious,  Inflow Depth = 1.72"    for  10-Year event
Inflow = 5.52 cfs @ 12.27 hrs,  Volume= 0.409 af
Outflow = 6.82 cfs @ 12.25 hrs,  Volume= 0.409 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.82 cfs @ 12.25 hrs,  Volume= 0.409 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 52.28' @ 12.25 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 4.8 min calculated for 0.409 af (100% of inflow)
Center-of-Mass det. time= 4.8 min ( 837.3 - 832.6 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.67 cfs @ 12.25 hrs  HW=51.90'   (Free Discharge)
1=Culvert  (Barrel Controls 6.67 cfs @ 8.49 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 3.18"    for  10-Year event
Inflow = 5.90 cfs @ 12.46 hrs,  Volume= 0.991 af
Outflow = 6.01 cfs @ 12.49 hrs,  Volume= 0.991 af,  Atten= 0%,  Lag= 2.0 min
Primary = 6.01 cfs @ 12.49 hrs,  Volume= 0.991 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 68.20' @ 12.49 hrs   Surf.Area= 13 sf   Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 0.989 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 839.6 - 839.5 )

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.97 cfs @ 12.49 hrs  HW=67.86'   (Free Discharge)
1=Culvert  (Barrel Controls 5.97 cfs @ 7.60 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 4.75"    for  10-Year event
Inflow = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af
Outflow = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af,  Atten= 0%,  Lag= 0.2 min
Primary = 3.59 cfs @ 12.09 hrs,  Volume= 0.278 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.70' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 33 cf

Plug-Flow detention time= 0.3 min calculated for 0.277 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 779.2 - 778.8 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.51 cfs @ 12.09 hrs  HW=51.63'   (Free Discharge)
1=Culvert  (Barrel Controls 3.51 cfs @ 4.48 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious,  Inflow Depth = 3.32"    for  10-Year event
Inflow = 7.69 cfs @ 12.10 hrs,  Volume= 1.163 af
Outflow = 7.69 cfs @ 12.10 hrs,  Volume= 1.163 af,  Atten= 0%,  Lag= 0.1 min
Primary = 7.69 cfs @ 12.10 hrs,  Volume= 1.163 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.49' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 39 cf

Plug-Flow detention time= 0.1 min calculated for 1.161 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 832.4 - 832.3 )

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.64 cfs @ 12.10 hrs  HW=44.46'   (Free Discharge)
1=Culvert  (Barrel Controls 7.64 cfs @ 4.32 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 3.60"    for  10-Year event
Inflow = 4.70 cfs @ 12.11 hrs,  Volume= 0.370 af
Outflow = 3.54 cfs @ 12.22 hrs,  Volume= 0.370 af,  Atten= 25%,  Lag= 6.2 min
Discarded = 0.95 cfs @ 12.22 hrs,  Volume= 0.318 af
Primary = 2.59 cfs @ 12.22 hrs,  Volume= 0.052 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.86' @ 12.22 hrs   Surf.Area= 1,928 sf   Storage= 3,433 cf

Plug-Flow detention time= 29.5 min calculated for 0.370 af (100% of inflow)
Center-of-Mass det. time= 29.5 min ( 843.5 - 814.0 )

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650
48.00 2,000 100.0 3,000 3,650



Type III 24-hr  10-Year Rainfall=5.67"4787.2 POST_15AoT_18out
  Printed  7/29/2019Prepared by Altus Engineering, Inc.

Page 47HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Device Routing     Invert Outlet Devices
#1 Primary 47.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 43.25' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.00'   

Discarded OutFlow  Max=0.95 cfs @ 12.22 hrs  HW=47.84'   (Free Discharge)
2=Exfiltration  ( Controls 0.95 cfs)

Primary OutFlow  Max=2.39 cfs @ 12.22 hrs  HW=47.84'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.39 cfs @ 1.42 fps)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious,  Inflow Depth = 3.19"    for  10-Year event
Inflow = 1.61 cfs @ 12.15 hrs,  Volume= 0.135 af
Outflow = 1.37 cfs @ 12.26 hrs,  Volume= 0.135 af,  Atten= 15%,  Lag= 6.6 min
Primary = 1.37 cfs @ 12.26 hrs,  Volume= 0.135 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.65' @ 12.26 hrs   Surf.Area= 844 sf   Storage= 1,017 cf

Plug-Flow detention time= 16.0 min calculated for 0.135 af (100% of inflow)
Center-of-Mass det. time= 16.0 min ( 844.4 - 828.4 )

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.50' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 43.75' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.50'   
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Primary OutFlow  Max=1.28 cfs @ 12.26 hrs  HW=47.64'   (Free Discharge)
1=Culvert  (Passes 1.28 cfs of 7.07 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.78 cfs @ 1.21 fps)
3=Exfiltration  ( Controls 0.50 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 2.72"    for  10-Year event
Inflow = 14.69 cfs @ 12.31 hrs,  Volume= 1.627 af
Primary = 14.69 cfs @ 12.31 hrs,  Volume= 1.627 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 3.28"    for  10-Year event
Inflow = 8.08 cfs @ 12.10 hrs,  Volume= 1.517 af
Primary = 8.08 cfs @ 12.10 hrs,  Volume= 1.517 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=70,810 sf   31.15% Impervious   Runoff Depth=3.88"Subcatchment 3S: Wooded Area
   Flow Length=460'   Tc=13.5 min   CN=71   Runoff=5.78 cfs  0.526 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=6.13"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=2.97 cfs  0.231 af

Runoff Area=36,370 sf   78.20% Impervious   Runoff Depth=6.01"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=5.41 cfs  0.418 af

Runoff Area=11,945 sf   80.75% Impervious   Runoff Depth>4.95"Subcatchment 9S: Bld1 1- Parking Lot
   Tc=790.0 min   CN=91   Runoff=0.12 cfs  0.113 af

Runoff Area=17,735 sf   79.56% Impervious   Runoff Depth>4.84"Subcatchment 14S: Bld1 2- Parking Lot
   Tc=790.0 min   CN=90   Runoff=0.18 cfs  0.164 af

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=4.10"Subcatchment S1: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=8.40 cfs  0.980 af

Runoff Area=6,520 sf   12.50% Impervious   Runoff Depth=3.35"Subcatchment S10B: Island
   Tc=6.0 min   CN=66   Runoff=0.57 cfs  0.042 af

Runoff Area=25,565 sf   30.18% Impervious   Runoff Depth=3.99"Subcatchment S11: Behind Bldgs
   Flow Length=160'   Tc=10.0 min   CN=72   Runoff=2.37 cfs  0.195 af

Runoff Area=22,120 sf   44.17% Impervious   Runoff Depth=4.54"Subcatchment S12: Wooded Area
   Flow Length=265'   Tc=10.7 min   CN=77   Runoff=2.28 cfs  0.192 af

Runoff Area=20,405 sf   75.25% Impervious   Runoff Depth=5.89"Subcatchment S13: to CB #5
   Tc=6.0 min   CN=89   Runoff=3.00 cfs  0.230 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=6.01"Subcatchment S2: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=4.20 cfs  0.324 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=5.43"Subcatchment S4: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=1.01 cfs  0.076 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=4.10"Subcatchment S7: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=7.43 cfs  1.038 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=6.24"Subcatchment S8: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=4.65 cfs  0.365 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af
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Avg. Flow Depth=0.33'   Max Vel=3.89 fps   Inflow=12.20 cfs  0.276 afReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=9.96 cfs  0.276 af

Avg. Flow Depth=0.41'   Max Vel=2.96 fps   Inflow=5.67 cfs  0.116 afReach R1: Reach
n=0.030   L=300.0'   S=0.0212 '/'   Capacity=181.12 cfs   Outflow=4.80 cfs  0.116 af

Peak Elev=43.98'  Storage=32 cf   Inflow=2.29 cfs  0.494 afPond 1P: DMH #1
12.0"  Round Culvert  n=0.012  L=90.0'  S=0.0083 '/'   Outflow=2.34 cfs  0.494 af

Peak Elev=48.98'  Storage=463 cf   Inflow=4.45 cfs  0.324 afPond 3P: RG2 Forebay
   Outflow=4.34 cfs  0.317 af

Peak Elev=44.21'  Storage=86 cf   Inflow=22.90 cfs  2.346 afPond 4P: CB #11
   Outflow=22.92 cfs  2.346 af

Peak Elev=44.30'  Storage=108 cf   Inflow=14.79 cfs  1.291 afPond 5P: CB #10
   Outflow=15.16 cfs  1.291 af

Peak Elev=46.99'  Storage=111 cf   Inflow=15.64 cfs  1.060 afPond 6P: CB #9
   Primary=3.30 cfs  0.784 af   Secondary=12.20 cfs  0.276 af   Outflow=15.50 cfs  1.060 af

Peak Elev=47.35'  Storage=830 cf   Inflow=0.59 cfs  0.319 afPond 10P: Island Retention
   Outflow=0.31 cfs  0.302 af

Peak Elev=47.76'  Storage=1,228 cf   Inflow=8.40 cfs  0.980 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=8.59 cfs  0.979 af

Peak Elev=43.22'  Storage=32 cf   Inflow=11.30 cfs  2.127 afPond P10: CB #6
18.0"  Round Culvert  n=0.012  L=250.0'  S=0.0108 '/'   Outflow=11.30 cfs  2.126 af

Peak Elev=57.46'  Storage=50 cf   Inflow=4.20 cfs  0.324 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=4.45 cfs  0.324 af

Peak Elev=73.20'  Storage=1,241 cf   Inflow=10.51 cfs  0.642 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=12.47 cfs  0.642 af

Peak Elev=94.20'  Storage=40 cf   Inflow=8.49 cfs  1.403 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=8.53 cfs  1.403 af

Peak Elev=53.02'  Storage=38 cf   Inflow=4.65 cfs  0.365 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=4.72 cfs  0.365 af

Peak Elev=46.41'  Storage=45 cf   Inflow=10.35 cfs  1.633 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=10.38 cfs  1.633 af

Peak Elev=48.07'  Storage=3,650 cf   Inflow=6.57 cfs  0.512 afPond RG1: Raingarden 1
   Discarded=1.00 cfs  0.396 af   Primary=5.67 cfs  0.116 af   Outflow=6.67 cfs  0.512 af

Peak Elev=47.75'  Storage=1,091 cf   Inflow=2.28 cfs  0.192 afPond RG2: Raingarden 2
   Outflow=2.41 cfs  0.192 af

   Inflow=22.92 cfs  2.346 afLink POA1: POA #1
   Primary=22.92 cfs  2.346 af
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   Inflow=11.30 cfs  2.126 afLink POA2: POA #2
   Primary=11.30 cfs  2.126 af

Total Runoff Area = 12.729 ac   Runoff Volume = 4.894 af   Average Runoff Depth = 4.61"
50.35% Pervious = 6.409 ac     49.65% Impervious = 6.320 ac
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Summary for Subcatchment 3S: Wooded Area

Runoff = 5.78 cfs @ 12.19 hrs,  Volume= 0.526 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B

0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71 Weighted Average
48,750 68.85% Pervious Area
22,060 31.15% Impervious Area

6,760 30.64% Unconnected

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

8.3 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

1.3 140 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 460 Total

Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 2.97 cfs @ 12.09 hrs,  Volume= 0.231 af,  Depth= 6.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 5.41 cfs @ 12.09 hrs,  Volume= 0.418 af,  Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B

18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average
7,930 21.80% Pervious Area

28,440 78.20% Impervious Area
2,400 8.44% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.12 cfs @ 21.95 hrs,  Volume= 0.113 af,  Depth> 4.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B

0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B

* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average
2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected

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

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.18 cfs @ 21.95 hrs,  Volume= 0.164 af,  Depth> 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B

* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average
3,625 20.44% Pervious Area

14,110 79.56% Impervious Area
1,600 11.34% Unconnected

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

Summary for Subcatchment S1: Lang Rd

Runoff = 8.40 cfs @ 12.35 hrs,  Volume= 0.980 af,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment S10B: Island

Runoff = 0.57 cfs @ 12.10 hrs,  Volume= 0.042 af,  Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B

0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average
5,705 87.50% Pervious Area

815 12.50% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S11: Behind Bldgs

Runoff = 2.37 cfs @ 12.14 hrs,  Volume= 0.195 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B

0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average
17,850 69.82% Pervious Area

7,715 30.18% Impervious Area
2,200 28.52% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

10.0 160 Total

Summary for Subcatchment S12: Wooded Area

Runoff = 2.28 cfs @ 12.15 hrs,  Volume= 0.192 af,  Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B

450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B

22,120 77 Weighted Average
12,350 55.83% Pervious Area

9,770 44.17% Impervious Area
2,450 25.08% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

10.7 265 Total

Summary for Subcatchment S13: to CB #5

Runoff = 3.00 cfs @ 12.09 hrs,  Volume= 0.230 af,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B

0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B

20,405 89 Weighted Average
5,050 24.75% Pervious Area

15,355 75.25% Impervious Area
825 5.37% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 4.20 cfs @ 12.09 hrs,  Volume= 0.324 af,  Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S4: Entrance Drive

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.076 af,  Depth= 5.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7: Stoencroft

Runoff = 7.43 cfs @ 12.52 hrs,  Volume= 1.038 af,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment S8: Beechstone Northeast

Runoff = 4.65 cfs @ 12.09 hrs,  Volume= 0.365 af,  Depth= 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.19"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'

‡

Summary for Reach 3R: Reach

Inflow = 12.20 cfs @ 12.16 hrs,  Volume= 0.276 af
Outflow = 9.96 cfs @ 12.22 hrs,  Volume= 0.276 af,  Atten= 18%,  Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.89 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.93 fps,  Avg. Travel Time= 1.7 min

Peak Storage= 517 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs
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5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 1.13"    for  25-Year event
Inflow = 5.67 cfs @ 12.15 hrs,  Volume= 0.116 af
Outflow = 4.80 cfs @ 12.21 hrs,  Volume= 0.116 af,  Atten= 15%,  Lag= 3.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.96 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 1.15 fps,  Avg. Travel Time= 4.3 min

Peak Storage= 491 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 181.12 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 300.0'   Slope= 0.0212 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡

Summary for Pond 1P: DMH #1

Inflow Area = 1.339 ac, 58.88% Impervious,  Inflow Depth > 4.43"    for  25-Year event
Inflow = 2.29 cfs @ 12.18 hrs,  Volume= 0.494 af
Outflow = 2.34 cfs @ 12.19 hrs,  Volume= 0.494 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.34 cfs @ 12.19 hrs,  Volume= 0.494 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.98' @ 12.19 hrs   Surf.Area= 13 sf   Storage= 32 cf

Plug-Flow detention time= 1.5 min calculated for 0.493 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 1,127.7 - 1,127.0 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 43.10' 12.0"  Round Culvert   L= 90.0'   Ke= 0.500   

Inlet / Outlet Invert= 43.10' / 42.35'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.30 cfs @ 12.19 hrs  HW=43.97'   (Free Discharge)
1=Culvert  (Barrel Controls 2.30 cfs @ 4.23 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 6.01"    for  25-Year event
Inflow = 4.45 cfs @ 12.10 hrs,  Volume= 0.324 af
Outflow = 4.34 cfs @ 12.10 hrs,  Volume= 0.317 af,  Atten= 3%,  Lag= 0.3 min
Primary = 4.34 cfs @ 12.10 hrs,  Volume= 0.317 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.98' @ 12.10 hrs   Surf.Area= 447 sf   Storage= 463 cf

Plug-Flow detention time= 24.2 min calculated for 0.317 af (98% of inflow)
Center-of-Mass det. time= 10.9 min ( 790.2 - 779.3 )

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=4.32 cfs @ 12.10 hrs  HW=48.98'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.32 cfs @ 1.79 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 3.92"    for  25-Year event
Inflow = 22.90 cfs @ 12.22 hrs,  Volume= 2.346 af
Outflow = 22.92 cfs @ 12.22 hrs,  Volume= 2.346 af,  Atten= 0%,  Lag= 0.0 min
Primary = 22.92 cfs @ 12.22 hrs,  Volume= 2.346 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 44.21' @ 12.22 hrs   Surf.Area= 113 sf   Storage= 86 cf

Plug-Flow detention time= 0.1 min calculated for 2.342 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 818.7 - 818.6 )

Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic) Listed below (Recalc)

86 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 42.21' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=22.31 cfs @ 12.22 hrs  HW=44.16'   (Free Discharge)
1=Culvert  (Barrel Controls 6.80 cfs @ 5.54 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 15.51 cfs @ 3.99 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious,  Inflow Depth = 3.74"    for  25-Year event
Inflow = 14.79 cfs @ 12.20 hrs,  Volume= 1.291 af
Outflow = 15.16 cfs @ 12.20 hrs,  Volume= 1.291 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.16 cfs @ 12.20 hrs,  Volume= 1.291 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.30' @ 12.20 hrs   Surf.Area= 213 sf   Storage= 108 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 800.2 - 800.1 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
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Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 42.90' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=15.10 cfs @ 12.20 hrs  HW=44.30'   (Free Discharge)
1=Culvert  (Barrel Controls 5.93 cfs @ 7.55 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 9.17 cfs @ 3.28 fps)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious,  Inflow Depth = 3.44"    for  25-Year event
Inflow = 15.64 cfs @ 12.16 hrs,  Volume= 1.060 af
Outflow = 15.50 cfs @ 12.16 hrs,  Volume= 1.060 af,  Atten= 1%,  Lag= 0.0 min
Primary = 3.30 cfs @ 12.16 hrs,  Volume= 0.784 af
Secondary = 12.20 cfs @ 12.16 hrs,  Volume= 0.276 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.99' @ 12.16 hrs   Surf.Area= 213 sf   Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 804.9 - 804.7 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Secondary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   
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Primary OutFlow  Max=3.28 cfs @ 12.16 hrs  HW=46.92'   (Free Discharge)
1=Culvert  (Barrel Controls 3.28 cfs @ 4.18 fps)

Secondary OutFlow  Max=11.57 cfs @ 12.16 hrs  HW=46.93'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 11.57 cfs @ 3.64 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious,  Inflow Depth > 4.61"    for  25-Year event
Inflow = 0.59 cfs @ 12.10 hrs,  Volume= 0.319 af
Outflow = 0.31 cfs @ 22.05 hrs,  Volume= 0.302 af,  Atten= 48%,  Lag= 597.1 min
Primary = 0.31 cfs @ 22.05 hrs,  Volume= 0.302 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.35' @ 22.05 hrs   Surf.Area= 2,123 sf   Storage= 830 cf

Plug-Flow detention time= 61.8 min calculated for 0.302 af (95% of inflow)
Center-of-Mass det. time= 35.1 min ( 1,313.4 - 1,278.3 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.25' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.31 cfs @ 22.05 hrs  HW=47.35'   (Free Discharge)
1=Culvert  (Passes 0.31 cfs of 6.49 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.31 cfs @ 1.01 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 4.10"    for  25-Year event
Inflow = 8.40 cfs @ 12.35 hrs,  Volume= 0.980 af
Outflow = 8.59 cfs @ 12.40 hrs,  Volume= 0.979 af,  Atten= 0%,  Lag= 2.9 min
Primary = 8.59 cfs @ 12.40 hrs,  Volume= 0.979 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.76' @ 12.40 hrs   Surf.Area= 2,000 sf   Storage= 1,228 cf

Plug-Flow detention time= 4.0 min calculated for 0.978 af (100% of inflow)
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Center-of-Mass det. time= 3.8 min ( 844.7 - 840.9 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=8.59 cfs @ 12.40 hrs  HW=47.76'   (Free Discharge)
1=Culvert  (Inlet Controls 8.59 cfs @ 7.00 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 4.60"    for  25-Year event
Inflow = 11.30 cfs @ 12.15 hrs,  Volume= 2.127 af
Outflow = 11.30 cfs @ 12.15 hrs,  Volume= 2.126 af,  Atten= 0%,  Lag= 0.1 min
Primary = 11.30 cfs @ 12.15 hrs,  Volume= 2.126 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 43.22' @ 12.15 hrs   Surf.Area= 13 sf   Storage= 32 cf

Plug-Flow detention time= 0.1 min calculated for 2.123 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 895.1 - 895.0 )

Volume Invert Avail.Storage Storage Description
#1 40.71' 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 40.71' 18.0"  Round Culvert   L= 250.0'   Ke= 0.500   

Inlet / Outlet Invert= 40.71' / 38.00'   S= 0.0108 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=11.29 cfs @ 12.15 hrs  HW=43.22'   (Free Discharge)
1=Culvert  (Inlet Controls 11.29 cfs @ 6.39 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 6.01"    for  25-Year event
Inflow = 4.20 cfs @ 12.09 hrs,  Volume= 0.324 af
Outflow = 4.45 cfs @ 12.10 hrs,  Volume= 0.324 af,  Atten= 0%,  Lag= 0.5 min
Primary = 4.45 cfs @ 12.10 hrs,  Volume= 0.324 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 57.46' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 50 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 779.3 - 779.1 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.37 cfs @ 12.10 hrs  HW=57.21'   (Free Discharge)
1=Culvert  (Barrel Controls 4.37 cfs @ 5.57 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious,  Inflow Depth = 2.69"    for  25-Year event
Inflow = 10.51 cfs @ 12.21 hrs,  Volume= 0.642 af
Outflow = 12.47 cfs @ 12.24 hrs,  Volume= 0.642 af,  Atten= 0%,  Lag= 2.1 min
Primary = 12.47 cfs @ 12.24 hrs,  Volume= 0.642 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 73.20' @ 12.25 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 4.0 min calculated for 0.642 af (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 821.4 - 817.4 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=11.98 cfs @ 12.24 hrs  HW=71.11'   (Free Discharge)
1=Culvert  (Barrel Controls 11.98 cfs @ 15.25 fps)



Type III 24-hr  25-Year Rainfall=7.19"4787.2 POST_15AoT_18out
  Printed  7/29/2019Prepared by Altus Engineering, Inc.

Page 67HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 4.50"    for  25-Year event
Inflow = 8.49 cfs @ 12.48 hrs,  Volume= 1.403 af
Outflow = 8.53 cfs @ 12.49 hrs,  Volume= 1.403 af,  Atten= 0%,  Lag= 0.3 min
Primary = 8.53 cfs @ 12.49 hrs,  Volume= 1.403 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 94.20' @ 12.49 hrs   Surf.Area= 13 sf   Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.400 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 831.5 - 831.4 )

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=8.48 cfs @ 12.49 hrs  HW=93.59'   (Free Discharge)
1=Culvert  (Barrel Controls 8.48 cfs @ 10.79 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 6.24"    for  25-Year event
Inflow = 4.65 cfs @ 12.09 hrs,  Volume= 0.365 af
Outflow = 4.72 cfs @ 12.09 hrs,  Volume= 0.365 af,  Atten= 0%,  Lag= 0.2 min
Primary = 4.72 cfs @ 12.09 hrs,  Volume= 0.365 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.02' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.365 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 772.3 - 772.0 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.61 cfs @ 12.09 hrs  HW=52.87'   (Free Discharge)
1=Culvert  (Barrel Controls 4.61 cfs @ 5.86 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious,  Inflow Depth = 4.66"    for  25-Year event
Inflow = 10.35 cfs @ 12.10 hrs,  Volume= 1.633 af
Outflow = 10.38 cfs @ 12.10 hrs,  Volume= 1.633 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.38 cfs @ 12.10 hrs,  Volume= 1.633 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 46.41' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 1.630 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 824.7 - 824.5 )

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=10.37 cfs @ 12.10 hrs  HW=46.39'   (Free Discharge)
1=Culvert  (Barrel Controls 10.37 cfs @ 5.87 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 4.98"    for  25-Year event
Inflow = 6.57 cfs @ 12.11 hrs,  Volume= 0.512 af
Outflow = 6.67 cfs @ 12.15 hrs,  Volume= 0.512 af,  Atten= 0%,  Lag= 2.6 min
Discarded = 1.00 cfs @ 12.15 hrs,  Volume= 0.396 af
Primary = 5.67 cfs @ 12.15 hrs,  Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.07' @ 12.15 hrs   Surf.Area= 2,000 sf   Storage= 3,650 cf

Plug-Flow detention time= 27.5 min calculated for 0.511 af (100% of inflow)
Center-of-Mass det. time= 27.5 min ( 832.4 - 804.9 )

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650
48.00 2,000 100.0 3,000 3,650
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Device Routing     Invert Outlet Devices
#1 Primary 47.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 43.25' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.00'   

Discarded OutFlow  Max=1.00 cfs @ 12.15 hrs  HW=48.06'   (Free Discharge)
2=Exfiltration  ( Controls 1.00 cfs)

Primary OutFlow  Max=5.57 cfs @ 12.15 hrs  HW=48.06'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 5.57 cfs @ 1.99 fps)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious,  Inflow Depth = 4.54"    for  25-Year event
Inflow = 2.28 cfs @ 12.15 hrs,  Volume= 0.192 af
Outflow = 2.41 cfs @ 12.17 hrs,  Volume= 0.192 af,  Atten= 0%,  Lag= 1.4 min
Primary = 2.41 cfs @ 12.17 hrs,  Volume= 0.192 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.75' @ 12.17 hrs   Surf.Area= 885 sf   Storage= 1,091 cf

Plug-Flow detention time= 15.0 min calculated for 0.192 af (100% of inflow)
Center-of-Mass det. time= 15.0 min ( 833.4 - 818.4 )

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.50' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 43.75' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.50'   
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Primary OutFlow  Max=2.19 cfs @ 12.17 hrs  HW=47.73'   (Free Discharge)
1=Culvert  (Passes 2.19 cfs of 7.16 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.68 cfs @ 1.56 fps)
3=Exfiltration  ( Controls 0.51 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 3.92"    for  25-Year event
Inflow = 22.92 cfs @ 12.22 hrs,  Volume= 2.346 af
Primary = 22.92 cfs @ 12.22 hrs,  Volume= 2.346 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 4.60"    for  25-Year event
Inflow = 11.30 cfs @ 12.15 hrs,  Volume= 2.126 af
Primary = 11.30 cfs @ 12.15 hrs,  Volume= 2.126 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=70,810 sf   31.15% Impervious   Runoff Depth=5.11"Subcatchment 3S: Wooded Area
   Flow Length=460'   Tc=13.5 min   CN=71   Runoff=7.61 cfs  0.693 af

Runoff Area=19,705 sf   81.40% Impervious   Runoff Depth=7.53"Subcatchment 5S: Beechstone to CB#10
   Tc=6.0 min   CN=91   Runoff=3.60 cfs  0.284 af

Runoff Area=36,370 sf   78.20% Impervious   Runoff Depth=7.41"Subcatchment 6S: Beechstone to CB#9
   Tc=6.0 min   CN=90   Runoff=6.59 cfs  0.515 af

Runoff Area=11,945 sf   80.75% Impervious   Runoff Depth>6.09"Subcatchment 9S: Bld1 1- Parking Lot
   Tc=790.0 min   CN=91   Runoff=0.15 cfs  0.139 af

Runoff Area=17,735 sf   79.56% Impervious   Runoff Depth>5.99"Subcatchment 14S: Bld1 2- Parking Lot
   Tc=790.0 min   CN=90   Runoff=0.22 cfs  0.203 af

Runoff Area=124,920 sf   38.02% Impervious   Runoff Depth=5.35"Subcatchment S1: Lang Rd
   Flow Length=575'   Tc=25.3 min   CN=73   Runoff=10.95 cfs  1.280 af

Runoff Area=6,520 sf   12.50% Impervious   Runoff Depth=4.51"Subcatchment S10B: Island
   Tc=6.0 min   CN=66   Runoff=0.78 cfs  0.056 af

Runoff Area=25,565 sf   30.18% Impervious   Runoff Depth=5.23"Subcatchment S11: Behind Bldgs
   Flow Length=160'   Tc=10.0 min   CN=72   Runoff=3.10 cfs  0.256 af

Runoff Area=22,120 sf   44.17% Impervious   Runoff Depth=5.84"Subcatchment S12: Wooded Area
   Flow Length=265'   Tc=10.7 min   CN=77   Runoff=2.92 cfs  0.247 af

Runoff Area=20,405 sf   75.25% Impervious   Runoff Depth=7.29"Subcatchment S13: to CB #5
   Tc=6.0 min   CN=89   Runoff=3.66 cfs  0.284 af

Runoff Area=28,210 sf   78.29% Impervious   Runoff Depth=7.41"Subcatchment S2: Beechstone Northwest
   Tc=6.0 min   CN=90   Runoff=5.11 cfs  0.400 af

Runoff Area=7,305 sf   64.96% Impervious   Runoff Depth=6.80"Subcatchment S4: Entrance Drive
   Tc=6.0 min   CN=85   Runoff=1.25 cfs  0.095 af

Runoff Area=132,300 sf   38.78% Impervious   Runoff Depth=5.35"Subcatchment S7: Stoencroft
   Flow Length=705'   Tc=37.4 min   CN=73   Runoff=9.69 cfs  1.355 af

Runoff Area=30,575 sf   84.14% Impervious   Runoff Depth=7.65"Subcatchment S8: Beechstone Northeast
   Tc=6.0 min   CN=92   Runoff=5.63 cfs  0.447 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 1R: Reach
n=0.035   L=100.0'   S=0.0421 '/'   Capacity=465.89 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fpsReach 2R: Reach
n=0.016   L=30.0'   S=0.0230 '/'   Capacity=753.28 cfs   Outflow=0.00 cfs  0.000 af
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Avg. Flow Depth=0.39'   Max Vel=4.37 fps   Inflow=15.35 cfs  0.446 afReach 3R: Reach
n=0.016   L=192.0'   S=0.0127 '/'   Capacity=559.93 cfs   Outflow=14.97 cfs  0.446 af

Avg. Flow Depth=0.47'   Max Vel=3.24 fps   Inflow=8.14 cfs  0.182 afReach R1: Reach
n=0.030   L=300.0'   S=0.0212 '/'   Capacity=181.12 cfs   Outflow=6.61 cfs  0.182 af

Peak Elev=44.36'  Storage=37 cf   Inflow=3.28 cfs  0.628 afPond 1P: DMH #1
12.0"  Round Culvert  n=0.012  L=90.0'  S=0.0083 '/'   Outflow=3.30 cfs  0.628 af

Peak Elev=49.04'  Storage=469 cf   Inflow=5.11 cfs  0.400 afPond 3P: RG2 Forebay
   Outflow=5.30 cfs  0.393 af

Peak Elev=44.67'  Storage=86 cf   Inflow=30.67 cfs  3.048 afPond 4P: CB #11
   Outflow=30.69 cfs  3.048 af

Peak Elev=44.78'  Storage=108 cf   Inflow=20.93 cfs  1.674 afPond 5P: CB #10
   Outflow=21.00 cfs  1.674 af

Peak Elev=47.27'  Storage=111 cf   Inflow=18.88 cfs  1.390 afPond 6P: CB #9
   Primary=3.37 cfs  0.944 af   Secondary=15.35 cfs  0.446 af   Outflow=18.71 cfs  1.390 af

Peak Elev=47.37'  Storage=896 cf   Inflow=0.79 cfs  0.399 afPond 10P: Island Retention
   Outflow=0.44 cfs  0.381 af

Peak Elev=51.80'  Storage=1,228 cf   Inflow=10.95 cfs  1.280 afPond P1: 12" Culvert
15.0"  Round Culvert  n=0.025  L=52.0'  S=0.0888 '/'   Outflow=12.72 cfs  1.279 af

Peak Elev=45.81'  Storage=64 cf   Inflow=15.57 cfs  2.715 afPond P10: CB #6
18.0"  Round Culvert  n=0.012  L=250.0'  S=0.0108 '/'   Outflow=15.34 cfs  2.715 af

Peak Elev=59.90'  Storage=50 cf   Inflow=5.11 cfs  0.400 afPond P2: CB A
12.0"  Round Culvert  n=0.025  L=120.0'  S=0.0179 '/'   Outflow=5.11 cfs  0.400 af

Peak Elev=85.63'  Storage=1,241 cf   Inflow=14.17 cfs  0.875 afPond P3: 12" Culvert
12.0"  Round Culvert  n=0.025  L=50.0'  S=0.0028 '/'   Outflow=14.80 cfs  0.875 af

Peak Elev=128.15'  Storage=40 cf   Inflow=10.96 cfs  1.802 afPond P7: CB #7
12.0"  Round Culvert  n=0.025  L=230.0'  S=0.0315 '/'   Outflow=10.98 cfs  1.802 af

Peak Elev=54.27'  Storage=38 cf   Inflow=5.63 cfs  0.447 afPond P8: CB B
12.0"  Round Culvert  n=0.025  L=35.0'  S=0.0057 '/'   Outflow=5.60 cfs  0.447 af

Peak Elev=48.49'  Storage=45 cf   Inflow=12.74 cfs  2.087 afPond P9: CB #5
18.0"  Round Culvert  n=0.025  L=95.0'  S=0.0080 '/'   Outflow=12.67 cfs  2.087 af

Peak Elev=48.22'  Storage=3,650 cf   Inflow=8.18 cfs  0.649 afPond RG1: Raingarden 1
   Discarded=1.03 cfs  0.467 af   Primary=8.14 cfs  0.182 af   Outflow=9.17 cfs  0.649 af

Peak Elev=47.79'  Storage=1,112 cf   Inflow=2.92 cfs  0.247 afPond RG2: Raingarden 2
   Outflow=2.88 cfs  0.247 af

   Inflow=30.69 cfs  3.048 afLink POA1: POA #1
   Primary=30.69 cfs  3.048 af
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   Inflow=15.34 cfs  2.715 afLink POA2: POA #2
   Primary=15.34 cfs  2.715 af

Total Runoff Area = 12.729 ac   Runoff Volume = 6.255 af   Average Runoff Depth = 5.90"
50.35% Pervious = 6.409 ac     49.65% Impervious = 6.320 ac
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Summary for Subcatchment 3S: Wooded Area

Runoff = 7.61 cfs @ 12.19 hrs,  Volume= 0.693 af,  Depth= 5.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B

0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71 Weighted Average
48,750 68.85% Pervious Area
22,060 31.15% Impervious Area

6,760 30.64% Unconnected

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

8.3 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland   Kv= 5.0 fps

1.3 140 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 460 Total

Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 3.60 cfs @ 12.09 hrs,  Volume= 0.284 af,  Depth= 7.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B

665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B

10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average
3,665 18.60% Pervious Area

16,040 81.40% Impervious Area
1,500 9.35% Unconnected

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

6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 6.59 cfs @ 12.09 hrs,  Volume= 0.515 af,  Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B

18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average
7,930 21.80% Pervious Area

28,440 78.20% Impervious Area
2,400 8.44% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.15 cfs @ 21.95 hrs,  Volume= 0.139 af,  Depth> 6.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B

0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B

* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average
2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected

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

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.22 cfs @ 21.95 hrs,  Volume= 0.203 af,  Depth> 5.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B

* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average
3,625 20.44% Pervious Area

14,110 79.56% Impervious Area
1,600 11.34% Unconnected

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

Summary for Subcatchment S1: Lang Rd

Runoff = 10.95 cfs @ 12.35 hrs,  Volume= 1.280 af,  Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B

6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area

2,785 5.86% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
25.3 575 Total

Summary for Subcatchment S10B: Island

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 0.056 af,  Depth= 4.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"



Type III 24-hr  50-Year Rainfall=8.61"4787.2 POST_15AoT_18out
  Printed  7/29/2019Prepared by Altus Engineering, Inc.

Page 77HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B

0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average
5,705 87.50% Pervious Area

815 12.50% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment S11: Behind Bldgs

Runoff = 3.10 cfs @ 12.14 hrs,  Volume= 0.256 af,  Depth= 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B

0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average
17,850 69.82% Pervious Area

7,715 30.18% Impervious Area
2,200 28.52% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow
Short Grass Pasture   Kv= 7.0 fps

10.0 160 Total

Summary for Subcatchment S12: Wooded Area

Runoff = 2.92 cfs @ 12.15 hrs,  Volume= 0.247 af,  Depth= 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B

450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B

22,120 77 Weighted Average
12,350 55.83% Pervious Area

9,770 44.17% Impervious Area
2,450 25.08% Unconnected

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

8.2 40 0.0050 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

10.7 265 Total

Summary for Subcatchment S13: to CB #5

Runoff = 3.66 cfs @ 12.09 hrs,  Volume= 0.284 af,  Depth= 7.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B

0 98 Roofs, HSG B
0 55 Woods, Good, HSG B

14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B

20,405 89 Weighted Average
5,050 24.75% Pervious Area

15,355 75.25% Impervious Area
825 5.37% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af,  Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B

15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area

1,625 7.36% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S4: Entrance Drive

Runoff = 1.25 cfs @ 12.09 hrs,  Volume= 0.095 af,  Depth= 6.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B

225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average
2,560 35.04% Pervious Area
4,745 64.96% Impervious Area

225 4.74% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment S7: Stoencroft

Runoff = 9.69 cfs @ 12.51 hrs,  Volume= 1.355 af,  Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B

2,200 98 Unconnected pavement, HSG B
132,300 73 Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area

2,200 4.29% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
37.4 705 Total

Summary for Subcatchment S8: Beechstone Northeast

Runoff = 5.63 cfs @ 12.09 hrs,  Volume= 0.447 af,  Depth= 7.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-Year Rainfall=8.61"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B

0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B

17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average
4,850 15.86% Pervious Area

25,725 84.14% Impervious Area
1,975 7.68% Unconnected

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

6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 465.89 cfs

5.00'  x  2.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 100.0'   Slope= 0.0421 '/'
Inlet Invert= 42.21',  Outlet Invert= 38.00'

‡

Summary for Reach 2R: Reach

Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 753.28 cfs

5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 30.0'   Slope= 0.0230 '/'
Inlet Invert= 42.90',  Outlet Invert= 42.21'

‡

Summary for Reach 3R: Reach

Inflow = 15.35 cfs @ 12.18 hrs,  Volume= 0.446 af
Outflow = 14.97 cfs @ 12.18 hrs,  Volume= 0.446 af,  Atten= 2%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.37 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 2.15 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 669 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 559.93 cfs
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5.00'  x  2.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 192.0'   Slope= 0.0127 '/'
Inlet Invert= 45.34',  Outlet Invert= 42.90'

‡

Summary for Reach R1: Reach

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 1.77"    for  50-Year event
Inflow = 8.14 cfs @ 12.10 hrs,  Volume= 0.182 af
Outflow = 6.61 cfs @ 12.17 hrs,  Volume= 0.182 af,  Atten= 19%,  Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.24 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 1.27 fps,  Avg. Travel Time= 3.9 min

Peak Storage= 619 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 2.00'  Flow Area= 24.0 sf,  Capacity= 181.12 cfs

2.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 5.0 '/'   Top Width= 22.00'
Length= 300.0'   Slope= 0.0212 '/'
Inlet Invert= 48.76',  Outlet Invert= 42.41'

‡

Summary for Pond 1P: DMH #1

Inflow Area = 1.339 ac, 58.88% Impervious,  Inflow Depth > 5.63"    for  50-Year event
Inflow = 3.28 cfs @ 12.17 hrs,  Volume= 0.628 af
Outflow = 3.30 cfs @ 12.17 hrs,  Volume= 0.628 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.30 cfs @ 12.17 hrs,  Volume= 0.628 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.36' @ 12.17 hrs   Surf.Area= 13 sf   Storage= 37 cf

Plug-Flow detention time= 1.2 min calculated for 0.627 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 1,112.9 - 1,112.3 )
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 43.10' 12.0"  Round Culvert   L= 90.0'   Ke= 0.500   

Inlet / Outlet Invert= 43.10' / 42.35'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.22 cfs @ 12.17 hrs  HW=44.33'   (Free Discharge)
1=Culvert  (Inlet Controls 3.22 cfs @ 4.10 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 7.41"    for  50-Year event
Inflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 5.30 cfs @ 12.09 hrs,  Volume= 0.393 af,  Atten= 0%,  Lag= 0.4 min
Primary = 5.30 cfs @ 12.09 hrs,  Volume= 0.393 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 49.04' @ 12.09 hrs   Surf.Area= 450 sf   Storage= 469 cf

Plug-Flow detention time= 20.7 min calculated for 0.392 af (98% of inflow)
Center-of-Mass det. time= 9.7 min ( 783.7 - 774.0 )

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469

Device Routing     Invert Outlet Devices
#1 Primary 48.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=5.18 cfs @ 12.09 hrs  HW=49.04'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 5.18 cfs @ 1.93 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 5.09"    for  50-Year event
Inflow = 30.67 cfs @ 12.15 hrs,  Volume= 3.048 af
Outflow = 30.69 cfs @ 12.15 hrs,  Volume= 3.048 af,  Atten= 0%,  Lag= 0.0 min
Primary = 30.69 cfs @ 12.15 hrs,  Volume= 3.048 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 44.67' @ 12.15 hrs   Surf.Area= 113 sf   Storage= 86 cf

Plug-Flow detention time= 0.1 min calculated for 3.043 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 811.8 - 811.7 )

Volume Invert Avail.Storage Storage Description
#1 38.84' 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic) Listed below (Recalc)

86 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43

Device Routing     Invert Outlet Devices
#1 Primary 38.84' 15.0"  Round Culvert   L= 102.0'   Ke= 0.500   

Inlet / Outlet Invert= 38.84' / 38.00'   S= 0.0082 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 42.21' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=30.68 cfs @ 12.15 hrs  HW=44.67'   (Free Discharge)
1=Culvert  (Barrel Controls 7.14 cfs @ 5.82 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 23.54 cfs @ 4.79 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious,  Inflow Depth = 4.84"    for  50-Year event
Inflow = 20.93 cfs @ 12.17 hrs,  Volume= 1.674 af
Outflow = 21.00 cfs @ 12.16 hrs,  Volume= 1.674 af,  Atten= 0%,  Lag= 0.0 min
Primary = 21.00 cfs @ 12.16 hrs,  Volume= 1.674 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 44.78' @ 12.16 hrs   Surf.Area= 213 sf   Storage= 108 cf

Plug-Flow detention time= 0.1 min calculated for 1.674 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 793.9 - 793.7 )

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic) Listed below (Recalc)

108 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
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Device Routing     Invert Outlet Devices
#1 Primary 39.35' 12.0"  Round Culvert   L= 30.0'   Ke= 0.500   

Inlet / Outlet Invert= 39.35' / 38.89'   S= 0.0153 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Primary 42.90' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=20.63 cfs @ 12.16 hrs  HW=44.75'   (Free Discharge)
1=Culvert  (Barrel Controls 6.22 cfs @ 7.92 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 14.41 cfs @ 3.90 fps)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious,  Inflow Depth = 4.51"    for  50-Year event
Inflow = 18.88 cfs @ 12.18 hrs,  Volume= 1.390 af
Outflow = 18.71 cfs @ 12.18 hrs,  Volume= 1.390 af,  Atten= 1%,  Lag= 0.0 min
Primary = 3.37 cfs @ 12.18 hrs,  Volume= 0.944 af
Secondary = 15.35 cfs @ 12.18 hrs,  Volume= 0.446 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.27' @ 12.18 hrs   Surf.Area= 213 sf   Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 797.9 - 797.8 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic) Listed below (Recalc)

111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69

Device Routing     Invert Outlet Devices
#1 Primary 42.03' 12.0"  Round Culvert   L= 192.0'   Ke= 0.500   

Inlet / Outlet Invert= 42.03' / 39.47'   S= 0.0133 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

#2 Secondary 45.34' 2.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   
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Primary OutFlow  Max=3.36 cfs @ 12.18 hrs  HW=47.22'   (Free Discharge)
1=Culvert  (Barrel Controls 3.36 cfs @ 4.28 fps)

Secondary OutFlow  Max=14.84 cfs @ 12.18 hrs  HW=47.22'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 14.84 cfs @ 3.94 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious,  Inflow Depth > 5.76"    for  50-Year event
Inflow = 0.79 cfs @ 12.09 hrs,  Volume= 0.399 af
Outflow = 0.44 cfs @ 12.24 hrs,  Volume= 0.381 af,  Atten= 44%,  Lag= 8.7 min
Primary = 0.44 cfs @ 12.24 hrs,  Volume= 0.381 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.37' @ 12.24 hrs   Surf.Area= 2,172 sf   Storage= 896 cf

Plug-Flow detention time= 51.8 min calculated for 0.381 af (95% of inflow)
Center-of-Mass det. time= 29.5 min ( 1,298.0 - 1,268.5 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.25' 12.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.44 cfs @ 12.24 hrs  HW=47.37'   (Free Discharge)
1=Culvert  (Passes 0.44 cfs of 6.51 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.44 cfs @ 1.15 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious,  Inflow Depth = 5.35"    for  50-Year event
Inflow = 10.95 cfs @ 12.35 hrs,  Volume= 1.280 af
Outflow = 12.72 cfs @ 12.35 hrs,  Volume= 1.279 af,  Atten= 0%,  Lag= 0.1 min
Primary = 12.72 cfs @ 12.35 hrs,  Volume= 1.279 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 51.80' @ 12.35 hrs   Surf.Area= 2,000 sf   Storage= 1,228 cf

Plug-Flow detention time= 3.9 min calculated for 1.279 af (100% of inflow)
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Center-of-Mass det. time= 3.5 min ( 836.7 - 833.3 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228

Device Routing     Invert Outlet Devices
#1 Primary 43.74' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 43.74' / 39.12'   S= 0.0888 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=12.72 cfs @ 12.35 hrs  HW=51.79'   (Free Discharge)
1=Culvert  (Inlet Controls 12.72 cfs @ 10.36 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 5.87"    for  50-Year event
Inflow = 15.57 cfs @ 12.12 hrs,  Volume= 2.715 af
Outflow = 15.34 cfs @ 12.13 hrs,  Volume= 2.715 af,  Atten= 1%,  Lag= 0.4 min
Primary = 15.34 cfs @ 12.13 hrs,  Volume= 2.715 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 45.81' @ 12.13 hrs   Surf.Area= 13 sf   Storage= 64 cf

Plug-Flow detention time= 0.1 min calculated for 2.710 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 887.0 - 886.9 )

Volume Invert Avail.Storage Storage Description
#1 40.71' 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 40.71' 18.0"  Round Culvert   L= 250.0'   Ke= 0.500   

Inlet / Outlet Invert= 40.71' / 38.00'   S= 0.0108 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=15.16 cfs @ 12.13 hrs  HW=45.67'   (Free Discharge)
1=Culvert  (Barrel Controls 15.16 cfs @ 8.58 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious,  Inflow Depth = 7.41"    for  50-Year event
Inflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.11 cfs @ 12.09 hrs,  Volume= 0.400 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 59.90' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 50 cf

Plug-Flow detention time= 0.2 min calculated for 0.399 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 774.0 - 773.8 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 12.0"  Round Culvert   L= 120.0'   Ke= 0.500   

Inlet / Outlet Invert= 50.92' / 48.77'   S= 0.0179 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.98 cfs @ 12.09 hrs  HW=59.41'   (Free Discharge)
1=Culvert  (Barrel Controls 4.98 cfs @ 6.34 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious,  Inflow Depth = 3.67"    for  50-Year event
Inflow = 14.17 cfs @ 12.17 hrs,  Volume= 0.875 af
Outflow = 14.80 cfs @ 12.19 hrs,  Volume= 0.875 af,  Atten= 0%,  Lag= 1.2 min
Primary = 14.80 cfs @ 12.19 hrs,  Volume= 0.875 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 85.63' @ 12.19 hrs   Surf.Area= 2,000 sf   Storage= 1,241 cf

Plug-Flow detention time= 3.6 min calculated for 0.875 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 811.9 - 808.3 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241

Device Routing     Invert Outlet Devices
#1 Primary 42.41' 12.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 42.41' / 42.27'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=14.45 cfs @ 12.19 hrs  HW=83.78'   (Free Discharge)
1=Culvert  (Barrel Controls 14.45 cfs @ 18.40 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious,  Inflow Depth = 5.78"    for  50-Year event
Inflow = 10.96 cfs @ 12.46 hrs,  Volume= 1.802 af
Outflow = 10.98 cfs @ 12.46 hrs,  Volume= 1.802 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.98 cfs @ 12.46 hrs,  Volume= 1.802 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 128.15' @ 12.46 hrs   Surf.Area= 13 sf   Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.799 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 825.5 - 825.4 )

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 48.82' 12.0"  Round Culvert   L= 230.0'   Ke= 0.500   

Inlet / Outlet Invert= 48.82' / 41.57'   S= 0.0315 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=10.96 cfs @ 12.46 hrs  HW=127.78'   (Free Discharge)
1=Culvert  (Barrel Controls 10.96 cfs @ 13.95 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious,  Inflow Depth = 7.65"    for  50-Year event
Inflow = 5.63 cfs @ 12.09 hrs,  Volume= 0.447 af
Outflow = 5.60 cfs @ 12.09 hrs,  Volume= 0.447 af,  Atten= 1%,  Lag= 0.0 min
Primary = 5.60 cfs @ 12.09 hrs,  Volume= 0.447 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.27' @ 12.09 hrs   Surf.Area= 13 sf   Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.447 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 767.4 - 767.2 )

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 49.10' 12.0"  Round Culvert   L= 35.0'   Ke= 0.500   

Inlet / Outlet Invert= 49.10' / 48.90'   S= 0.0057 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.46 cfs @ 12.09 hrs  HW=54.07'   (Free Discharge)
1=Culvert  (Barrel Controls 5.46 cfs @ 6.95 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious,  Inflow Depth = 5.95"    for  50-Year event
Inflow = 12.74 cfs @ 12.10 hrs,  Volume= 2.087 af
Outflow = 12.67 cfs @ 12.10 hrs,  Volume= 2.087 af,  Atten= 1%,  Lag= 0.0 min
Primary = 12.67 cfs @ 12.10 hrs,  Volume= 2.087 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.49' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 2.083 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 819.0 - 818.8 )

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder

Device Routing     Invert Outlet Devices
#1 Primary 41.42' 18.0"  Round Culvert   L= 95.0'   Ke= 0.500   

Inlet / Outlet Invert= 41.42' / 40.66'   S= 0.0080 '/'   Cc= 0.900   
n= 0.025,  Flow Area= 1.77 sf   

Primary OutFlow  Max=12.65 cfs @ 12.10 hrs  HW=48.46'   (Free Discharge)
1=Culvert  (Barrel Controls 12.65 cfs @ 7.16 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious,  Inflow Depth = 6.30"    for  50-Year event
Inflow = 8.18 cfs @ 12.10 hrs,  Volume= 0.649 af
Outflow = 9.17 cfs @ 12.10 hrs,  Volume= 0.649 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 1.03 cfs @ 12.11 hrs,  Volume= 0.467 af
Primary = 8.14 cfs @ 12.10 hrs,  Volume= 0.182 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.22' @ 12.10 hrs   Surf.Area= 2,000 sf   Storage= 3,650 cf

Plug-Flow detention time= 26.2 min calculated for 0.649 af (100% of inflow)
Center-of-Mass det. time= 26.2 min ( 824.7 - 798.5 )

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650
48.00 2,000 100.0 3,000 3,650



Type III 24-hr  50-Year Rainfall=8.61"4787.2 POST_15AoT_18out
  Printed  7/29/2019Prepared by Altus Engineering, Inc.

Page 91HydroCAD® 10.00-22  s/n 01222  © 2018 HydroCAD Software Solutions LLC

Device Routing     Invert Outlet Devices
#1 Primary 47.50' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Discarded 43.25' 2.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.00'   

Discarded OutFlow  Max=1.02 cfs @ 12.11 hrs  HW=48.20'   (Free Discharge)
2=Exfiltration  ( Controls 1.02 cfs)

Primary OutFlow  Max=7.83 cfs @ 12.10 hrs  HW=48.20'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 7.83 cfs @ 2.25 fps)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious,  Inflow Depth = 5.84"    for  50-Year event
Inflow = 2.92 cfs @ 12.15 hrs,  Volume= 0.247 af
Outflow = 2.88 cfs @ 12.17 hrs,  Volume= 0.247 af,  Atten= 1%,  Lag= 0.9 min
Primary = 2.88 cfs @ 12.17 hrs,  Volume= 0.247 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 47.79' @ 12.17 hrs   Surf.Area= 897 sf   Storage= 1,112 cf

Plug-Flow detention time= 14.4 min calculated for 0.247 af (100% of inflow)
Center-of-Mass det. time= 14.4 min ( 825.6 - 811.2 )

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260

Device Routing     Invert Outlet Devices
#1 Primary 43.50' 12.0"  Round Culvert   

L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.50' / 43.20'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 47.50' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 43.75' 3.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 43.50'   
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Primary OutFlow  Max=2.82 cfs @ 12.17 hrs  HW=47.78'   (Free Discharge)
1=Culvert  (Passes 2.82 cfs of 7.22 cfs potential flow)

2=Orifice/Grate  (Weir Controls 2.31 cfs @ 1.74 fps)
3=Exfiltration  ( Controls 0.52 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious,  Inflow Depth = 5.09"    for  50-Year event
Inflow = 30.69 cfs @ 12.15 hrs,  Volume= 3.048 af
Primary = 30.69 cfs @ 12.15 hrs,  Volume= 3.048 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious,  Inflow Depth > 5.87"    for  50-Year event
Inflow = 15.34 cfs @ 12.13 hrs,  Volume= 2.715 af
Primary = 15.34 cfs @ 12.13 hrs,  Volume= 2.715 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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IMPERVIOUS AREA CALCULATIONS TABLE
Arbor View Apartments 

145 Lang Road, Portsmouth, NH

Pre Development  Post Development  Increase
Description s.f. s.f. s.f.

Driveways and Parking Areas 107,270 110,320 3,050
         Porous Pavement(Pavers) 0 7,100 7,100*

Buildings (Roofs) 63,090 79,190 16,100

Other (Sidewalks, Decks, Etc) 20,965 28,270 7,305

TOTALS 191,325 217,780 26,455
13.83%

Prepared by Altus Engineering
12‐Jun‐19
P4787.2
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L

D-Series Size 0
LED Area Luminaire

Specifications

Catalog 
Number

Notes

Type

Introduction
The modern styling of the D-Series is striking 
yet unobtrusive - making a bold, progressive 
statement even as it blends seamlessly with  
its environment. The D-Series distills the benefits 
of the latest in LED technology into a high 
performance, high efficacy, long-life luminaire. The 
outstanding photometric performance results in 
sites with excellent uniformity, greater pole spacing 
and lower power density. It is ideal for replacing up  
to 400W metal halide with typical energy savings  
of 70% and expected service life of over  
100,000 hours.

EPA: 0.95 ft2

(.09 m2)

Length: 26"
(66.0 cm)

Width: 13"
(33.0 cm)

Height1:
3"

(7.62 cm)

Height2:
7"

(17.8 cm)

Weight 
(max):

16 lbs
(7.25 kg)

Hit the Tab key or mouse over the page to see all interactive elements.

H2

W

Ordering Information EXAMPLE: DSX0 LED P6 40K T3M MVOLT SPA NLTAIR2 PIRHN DDBXD

DSX0 LED

Series LEDs Color temperature Distribution Voltage Mounting

DSX0 LED Forward optics
P1 P4 P7
P2 P5
P3 P6
Rotated optics
P101 P121

P111 P131

30K 3000 K
40K 4000 K
50K 5000 K 

T1S Type I short
T2S Type II short
T2M Type II medium
T3S Type III short
T3M Type III medium
T4M Type IV medium
TFTM Forward throw 

medium
T5VS Type V very short

T5S Type V short
T5M Type V medium
T5W Type V wide
BLC Backlight control2

LCCO Left corner cutoff2

RCCO Right corner cutoff2

MVOLT 3,4

120 4

208 4

240 4

277 4

347 4,5

480 4,5

Shipped included
SPA Square pole mounting
RPA Round pole mounting
WBA Wall bracket 
SPUMBA Square pole universal mounting adaptor 6

RPUMBA Round pole universal mounting adaptor 6

Shipped separately
KMA8 DDBXD U Mast arm mounting bracket adaptor 

(specify finish)7

Control options Other options Finish (required) 

Shipped installed
NLTAIR2 nLight AIR generation 2 enabled8,9

PIRHN Network, high/low motion/ambient sensor10

PER NEMA twist-lock receptacle only (control ordered separate) 11

PER5 Five-pin receptacle only (control ordered separate) 11,12

PER7 Seven-pin receptacle only (leads exit fixture) (control ordered 
separate) 11,12

DMG 0-10V dimming extend out back of housing for external control 
(control ordered separate)

PIR High/low, motion/ambient sensor, 8-15' mounting 
height, ambient sensor enabled at 5fc 13,14

PIRH High/low, motion/ambient sensor, 15-30' mounting 
height, ambient sensor enabled at 5fc 13,14

PIR1FC3V High/low, motion/ambient sensor, 8-15' mounting 
height, ambient sensor enabled at 1fc 13,14

PIRH1FC3V High/low, motion/ambient sensor, 15-30' mounting 
height, ambient sensor enabled at 1fc 13,14

FAO Field adjustable output 15

Shipped installed
HS House-side shield 16

SF Single fuse (120, 277, 347V) 4

DF Double fuse (208, 240, 480V) 4

L90 Left rotated optics 1

R90 Right rotated optics 1

DDL Diffused drop lens 16

Shipped separately 
BS Bird spikes 17

EGS External glare shield 17

DDBXD Dark bronze
DBLXD Black
DNAXD Natural aluminum
DWHXD White
DDBTXD Textured dark bronze
DBLBXD Textured black
DNATXD Textured natural 

aluminum
DWHGXD Textured white

A+ Capable options indicated  
by this color background.

H1

http://www.lithonia.com
http://www.acuitybrands.com/resources/tools-and-documents/architectural-colors
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1.750" for 
aluminum poles  
2.750" - for 
other poles 
type 

 Tenon O.D. Single Unit 2 at 180° 2 at 90° 3 at 120° 3 at 90° 4 at 90°
2-3/8" AST20-190 AST20-280 AST20-290 AST20-320 AST20-390 AST20-490
2-7/8" AST25-190 AST25-280 AST25-290 AST25-320 AST25-390 AST25-490

4" AST35-190 AST35-280 AST35-290 AST35-320 AST35-390 AST35-490

Tenon Mounting Slipfitter 

Drilling

Ordering Information

Accessories
Ordered and shipped separately. 

DLL127F 1.5 JU Photocell - SSL twist-lock (120-277V) 18

DLL347F 1.5 CUL JU Photocell - SSL twist-lock (347V) 18

DLL480F 1.5 CUL JU Photocell - SSL twist-lock (480V) 18

DSHORT SBK U Shorting cap 18

DSX0HS 20C U House-side shield for P1,P2,P3 and P4 16

DSX0HS 30C U House-side shield for P10,P11,P12 and P13 16

DSX0HS 40C U House-side shield for P5,P6 AND P7 16

DSX0DDL U Diffused drop lens (polycarbonate) 16

PUMBA DDBXD U* Square and round pole universal mounting 
bracket adaptor (specify finish) 19

KMA8 DDBXD U Mast arm mounting bracket adaptor (specify 
finish) 6

For more control options, visit DTL and ROAM online.
Link to nLight Air 2

26.06

5.96 TYP.

7.30
18.76

.45 TYP.

6.53 TYP.

.32

R.09

.19
.13

3.30

.13

.14 THRU

12.43

4.31

6.53
.50

78°

59°

.38 12.05.30

SEE DETAIL  A
4 PLCS.

SCALE  2:1
ADETAIL  

C

90.0090.00

90.0090.00

EGS – External Glare Shield

.50

73˚

12.05 12.476

Mounting Option Drilling 
Template Single 2 @ 180 2 @ 90 3 @ 90 3 @ 120 4 @ 90

Head Location Side B Side B & D Side B & C Side B, C & D Round Pole Only Side A, B, C & D

Drill Nomenclature #8 DM19AS DM28AS DM29AS DM39AS DM32AS DM49AS

Minimum Acceptable Outside Pole Dimension

SPA #8 2-7/8" 2-7/8" 3.5" 3.5" 3.5"
RPA #8 2-7/8" 2-7/8" 3.5" 3.5" 3" 3.5" 
SPUMBA #5 2-7/8" 3" 4" 4" 4" 
RPUMBA #5 2-7/8" 3.5" 5" 5" 3.5" 5" 

NOTES
1 P10, P11, P12 and P13 and rotated options (L90 or R90) only available together.
2 Not available with HS or DDL.
3 MVOLT driver operates on any line voltage from 120-277V (50/60 Hz).
4 Single fuse (SF) requires 120V, 277V or 347V. Double fuse (DF) requires 208V, 240V or 480V.
5 Not available in P4, P7 or P13. Not available with BL30, BL50 or PNMT options.
6 Universal mounting brackets intended for retrofit on existing pre-drilled poles only. 1.5 G vibration load rating per ANCI C136.31.
7 Must order fixture with SPA mounting. Must be ordered as a separate accessory; see Accessories information. For use with 2-3/8" mast arm (not included).
8 Must be ordered with PIRHN.
9 Sensor cover available only in dark bronze, black, white and natural aluminum colors. 
10 Must be ordered with NLTAIR2. For more information on nLight Air 2 visit this link
11 Photocell ordered and shipped as a separate line item from Acuity Brands Controls. See accessories. Shorting Cap included.
12 If ROAM® node required, it must be ordered and shipped as a separate line item from Acuity Brands Controls. Shorting Cap included.
13 Reference Motion Sensor table on page 3.
14 Reference PER Table on page 3 to see functionality.
15 Not available with other dimming controls options.
16 Not available with BLC, LCCO and RCCO distribution. Must be ordered with fixture for factory pre-drilling.
17 Must be ordered with fixture for factory pre-drilling. 
18 Requires luminaire to be specified with PER, PER5 or PER7 option. See PER Table on page 3.
19 For retrofit use only. 

Top of Pole

0.563"

1.325"
0.400"
(2 PLCS)

Template #8

A
Handhole

B

C

D

HANDHOLE ORIENTATION
(from top of pole)

2.650"

http://www.lithonia.com
http://www.acuitybrands.com/products/controls/dtl
http://www.acuitybrands.com/products/controls/roam
https://www.acuitybrands.com/products/controls/nlightair
https://www.acuitybrands.com/products/controls/nlightair
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To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s D-Series Area Size 0 homepage. Photometric Diagrams
Isofootcandle plots for the DSX0 LED 40C 1000 40K. Distances are in units of mounting height (20').

LEGEND

0.1 fc

0.5 fc

1.0 fc

http://www.lithonia.com
http://www.lithonia.com/commercial/d-series+area+size+0.html#.V495eZMrLXQ
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Performance Data

Electrical Load Current (A)

Performance 
Package LED Count Drive  

Current Wattage 120 208 240 277 347 480

Forward Optics 
(Non-Rotated)

P1 20 530 38 0.32 0.18 0.15 0.15 0.10 0.08

P2 20 700 49 0.41 0.23 0.20 0.19 0.14 0.11

P3 20 1050 71 0.60 0.37 0.32 0.27 0.21 0.15

P4 20 1400 92 0.77 0.45 0.39 0.35 0.28 0.20

P5 40 700 89 0.74 0.43 0.38 0.34 0.26 0.20

P6 40 1050 134 1.13 0.65 0.55 0.48 0.39 0.29

P7 40 1300 166 1.38 0.80 0.69 0.60 0.50 0.37

Rotated Optics 
(Requires L90 

or R90)

P10 30 530 53 0.45 0.26 0.23 0.21 0.16 0.12

P11 30 700 72 0.60 0.35 0.30 0.27 0.20 0.16

P12 30 1050 104 0.88 0.50 0.44 0.39 0.31 0.23

P13 30 1300 128 1.08 0.62 0.54 0.48 0.37 0.27

Lumen Ambient Temperature (LAT) Multipliers
Use these factors to determine relative lumen output for average ambient 
temperatures from 0-40°C (32-104°F).

Projected LED Lumen Maintenance

Controls Options

Data references the extrapolated performance projections for the platforms noted in a 25°C 
ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and projected per 
IESNA TM-21-11).
To calculate LLF, use the lumen maintenance factor that corresponds to the desired number of 
operating hours below. For other lumen maintenance values, contact factory.

Motion Sensor Default Settings

Option Dimmed  
State

High Level  
(when 

triggered)

Phototcell  
Operation

Dwell  
Time

Ramp-up  
Time

Ramp-down  
Time

PIR or PIRH 3V (37%) 
Output

10V (100%) 
Output Enabled @ 5FC 5 min 3 sec 5 min

*PIR1FC3V or 
PIRH1FC3V

3V (37%)
 Output

10V (100%) 
Output Enabled @ 1FC 5 min 3 sec 5 min

*for use with separate Dusk to Dawn or timer.

Nomenclature Descripton Functionality Primary control device Notes

FAO Field adjustable output device installed 
inside the lumiaire; wired to the driver 
dimming leads.

Allows the lumiaire to be manually 
dimmed, effectively trimming the light 
output.

FAO device Cannot be used with other controls 
options that need the 0-10V leads

DS Drivers wired independantly for 50/50 
luminaire operation

The luminaire is wired to two separate 
circuits, allowing for 50/50 operation.

Independently wired drivers Requires two seperately switched circuits. 
Consider nLight AIR as a more cost 
effective alternative.

PER5 or PER7 Twist-lock photocell receptacle Compatible with standard twist-lock 
photocells for dusk to dawn operation, 
or advanced control nodes that provide 
0-10V dimming signals.

Twist-lock photocells such as DLL Elite or 
advanced control nodes such as ROAM.

Pins 4 & 5 to dimming leads on driver, 
Pins 6 & 7 are capped inside luminaire

PIR or PIRH Motion sensors with integral photocell. 
PIR for 8-15' mounting; PIRH for 15-30' 
mounting

Luminaires dim when no occupancy is 
detected.

Acuity Controls SBOR Also available with PIRH1FC3V when the 
sensor photocell is used for dusk-to-dawn 
operation.

NLTAIR2 PIRHN nLight AIR enabled luminaire for 
motion sensing, photocell and wireless 
communication.

Motion and ambient light sensing with 
group response. Scheduled dimming with 
motion sensor over-ride when wirelessly 
connected to the nLight Eclypse.

nLight Air rSDGR nLight AIR sensors can be programmed 
and commissioned from the ground using 
the ClAIRity Pro app.

Ambient Lumen Multiplier

0°C 32°F 1.04

5°C 41°F 1.04

10°C 50°F 1.03

15°C 50°F 1.02

20°C 68°F 1.01

25°C 77°C 1.00

30°C 86°F 0.99

35°C 95°F 0.98

40°C 104°F 0.97

Operating Hours Lumen Maintenance Factor

25,000 0.96

50,000 0.92

100,000 0.85

http://www.lithonia.com
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Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances 
allowed by Lighting Facts. Contact factory for performance data on any configurations not shown here.

Forward Optics

Power 
Package LED Count Drive 

Current
System 
Watts

Dist.
Type

30K 
(3000 K, 70 CRI)

40K 
(4000 K, 70 CRI)

50K 
(5000 K, 70 CRI)

Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW

P1 20 530 38W

T1S 4,369 1 0 1 115 4,706 1 0 1 124 4,766 1 0 1 125
T2S 4,364 1 0 1 115 4,701 1 0 1 124 4,761 1 0 1 125
T2M 4,387 1 0 1 115 4,726 1 0 1 124 4,785 1 0 1 126
T3S 4,248 1 0 1 112 4,577 1 0 1 120 4,634 1 0 1 122
T3M 4,376 1 0 1 115 4,714 1 0 1 124 4,774 1 0 1 126
T4M 4,281 1 0 1 113 4,612 1 0 2 121 4,670 1 0 2 123
TFTM 4,373 1 0 1 115 4,711 1 0 2 124 4,771 1 0 2 126
T5VS 4,548 2 0 0 120 4,900 2 0 0 129 4,962 2 0 0 131
T5S 4,552 2 0 0 120 4,904 2 0 0 129 4,966 2 0 0 131
T5M 4,541 3 0 1 120 4,891 3 0 1 129 4,953 3 0 1 130
T5W 4,576 3 0 2 120 4,929 3 0 2 130 4,992 3 0 2 131
BLC 3,586 1 0 1 94 3,863 1 0 1 102 3,912 1 0 1 103

LCCO 2,668 1 0 1 70 2,874 1 0 2 76 2,911 1 0 2 77
RCCO 2,668 1 0 1 70 2,874 1 0 2 76 2,911 1 0 2 77

P2 20 700 49W

T1S 5,570 1 0 1 114 6,001 1 0 1 122 6,077 2 0 2 124
T2S 5,564 1 0 2 114 5,994 1 0 2 122 6,070 2 0 2 124
T2M 5,593 1 0 1 114 6,025 1 0 1 123 6,102 1 0 1 125
T3S 5,417 1 0 2 111 5,835 1 0 2 119 5,909 2 0 2 121
T3M 5,580 1 0 2 114 6,011 1 0 2 123 6,087 1 0 2 124
T4M 5,458 1 0 2 111 5,880 1 0 2 120 5,955 1 0 2 122
TFTM 5,576 1 0 2 114 6,007 1 0 2 123 6,083 1 0 2 124
T5VS 5,799 2 0 0 118 6,247 2 0 0 127 6,327 2 0 0 129
T5S 5,804 2 0 0 118 6,252 2 0 0 128 6,332 2 0 1 129
T5M 5,789 3 0 1 118 6,237 3 0 1 127 6,316 3 0 1 129
T5W 5,834 3 0 2 119 6,285 3 0 2 128 6,364 3 0 2 130
BLC 4,572 1 0 1 93 4,925 1 0 1 101 4,987 1 0 1 102

LCCO 3,402 1 0 2 69 3,665 1 0 2 75 3,711 1 0 2 76
RCCO 3,402 1 0 2 69 3,665 1 0 2 75 3,711 1 0 2 76

P3 20 1050 71W

T1S 7,833 2 0 2 110 8,438 2 0 2 119 8,545 2 0 2 120
T2S 7,825 2 0 2 110 8,429 2 0 2 119 8,536 2 0 2 120
T2M 7,865 2 0 2 111 8,473 2 0 2 119 8,580 2 0 2 121
T3S 7,617 2 0 2 107 8,205 2 0 2 116 8,309 2 0 2 117
T3M 7,846 2 0 2 111 8,452 2 0 2 119 8,559 2 0 2 121
T4M 7,675 2 0 2 108 8,269 2 0 2 116 8,373 2 0 2 118
TFTM 7,841 2 0 2 110 8,447 2 0 2 119 8,554 2 0 2 120
T5VS 8,155 3 0 0 115 8,785 3 0 0 124 8,896 3 0 0 125
T5S 8,162 3 0 1 115 8,792 3 0 1 124 8,904 3 0 1 125
T5M 8,141 3 0 2 115 8,770 3 0 2 124 8,881 3 0 2 125
T5W 8,204 3 0 2 116 8,838 4 0 2 124 8,950 4 0 2 126
BLC 6,429 1 0 2 91 6,926 1 0 2 98 7,013 1 0 2 99

LCCO 4,784 1 0 2 67 5,153 1 0 2 73 5,218 1 0 2 73
RCCO 4,784 1 0 2 67 5,153 1 0 2 73 5,218 1 0 2 73

P4 20 1400 92W

T1S 9,791 2 0 2 106 10,547 2 0 2 115 10,681 2 0 2 116
T2S 9,780 2 0 2 106 10,536 2 0 2 115 10,669 2 0 2 116
T2M 9,831 2 0 2 107 10,590 2 0 2 115 10,724 2 0 2 117
T3S 9,521 2 0 2 103 10,256 2 0 2 111 10,386 2 0 2 113
T3M 9,807 2 0 2 107 10,565 2 0 2 115 10,698 2 0 2 116
T4M 9,594 2 0 2 104 10,335 2 0 3 112 10,466 2 0 3 114
TFTM 9,801 2 0 2 107 10,558 2 0 2 115 10,692 2 0 2 116
T5VS 10,193 3 0 1 111 10,981 3 0 1 119 11,120 3 0 1 121
T5S 10,201 3 0 1 111 10,990 3 0 1 119 11,129 3 0 1 121
T5M 10,176 4 0 2 111 10,962 4 0 2 119 11,101 4 0 2 121
T5W 10,254 4 0 3 111 11,047 4 0 3 120 11,186 4 0 3 122
BLC 8,036 1 0 2 87 8,656 1 0 2 94 8,766 1 0 2 95

LCCO 5,979 1 0 2 65 6,441 1 0 2 70 6,523 1 0 3 71
5,979 1 0 2 65 6,441 1 0 2 70 6,523 1 0 3 71

Performance Data

Lumen Output

http://www.lithonia.com
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Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances 
allowed by Lighting Facts. Contact factory for performance data on any configurations not shown here.

Forward Optics

Power 
Package LED Count Drive 

Current
System 
Watts

Dist. 
Type

30K 
(3000 K, 70 CRI)

40K 
(4000 K, 70 CRI)

50K 
(5000 K, 70 CRI)

Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW

P5 40 700 89W

T1S 10,831 2 0 2 122 11,668 2 0 2 131 11,816 2 0 2 133
T2S 10,820 2 0 2 122 11,656 2 0 2 131 11,803 2 0 2 133
T2M 10,876 2 0 2 122 11,716 2 0 2 132 11,864 2 0 2 133
T3S 10,532 2 0 2 118 11,346 2 0 2 127 11,490 2 0 2 129
T3M 10,849 2 0 2 122 11,687 2 0 2 131 11,835 2 0 2 133
T4M 10,613 2 0 3 119 11,434 2 0 3 128 11,578 2 0 3 130

TFTM 10,842 2 0 2 122 11,680 2 0 2 131 11,828 2 0 2 133
T5VS 11,276 3 0 1 127 12,148 3 0 1 136 12,302 3 0 1 138
T5S 11,286 3 0 1 127 12,158 3 0 1 137 12,312 3 0 1 138
T5M 11,257 4 0 2 126 12,127 4 0 2 136 12,280 4 0 2 138
T5W 11,344 4 0 3 127 12,221 4 0 3 137 12,375 4 0 3 139
BLC 8,890 1 0 2 100 9,576 1 0 2 108 9,698 1 0 2 109

LCCO 6,615 1 0 3 74 7,126 1 0 3 80 7,216 1 0 3 81
RCCO 6,615 1 0 3 74 7,126 1 0 3 80 7,216 1 0 3 81

P6 40 1050 134W

T1S 14,805 3 0 3 110 15,949 3 0 3 119 16,151 3 0 3 121
T2S 14,789 3 0 3 110 15,932 3 0 3 119 16,134 3 0 3 120
T2M 14,865 3 0 3 111 16,014 3 0 3 120 16,217 3 0 3 121
T3S 14,396 3 0 3 107 15,509 3 0 3 116 15,705 3 0 3 117
T3M 14,829 2 0 3 111 15,975 3 0 3 119 16,177 3 0 3 121
T4M 14,507 2 0 3 108 15,628 3 0 3 117 15,826 3 0 3 118

TFTM 14,820 2 0 3 111 15,965 3 0 3 119 16,167 3 0 3 121
T5VS 15,413 4 0 1 115 16,604 4 0 1 124 16,815 4 0 1 125
T5S 15,426 3 0 1 115 16,618 4 0 1 124 16,828 4 0 1 126
T5M 15,387 4 0 2 115 16,576 4 0 2 124 16,786 4 0 2 125
T5W 15,506 4 0 3 116 16,704 4 0 3 125 16,915 4 0 3 126
BLC 12,151 1 0 2 91 13,090 1 0 2 98 13,255 1 0 2 99

LCCO 9,041 1 0 3 67 9,740 1 0 3 73 9,863 1 0 3 74
RCCO 9,041 1 0 3 67 9,740 1 0 3 73 9,863 1 0 3 74

P7 40 1300 166W

T1S 17,023 3 0 3 103 18,338 3 0 3 110 18,570 3 0 3 112
T2S 17,005 3 0 3 102 18,319 3 0 3 110 18,551 3 0 3 112
T2M 17,092 3 0 3 103 18,413 3 0 3 111 18,646 3 0 3 112
T3S 16,553 3 0 3 100 17,832 3 0 3 107 18,058 3 0 3 109
T3M 17,051 3 0 3 103 18,369 3 0 3 111 18,601 3 0 3 112
T4M 16,681 3 0 3 100 17,969 3 0 3 108 18,197 3 0 3 110

TFTM 17,040 3 0 3 103 18,357 3 0 4 111 18,590 3 0 4 112
T5VS 17,723 4 0 1 107 19,092 4 0 1 115 19,334 4 0 1 116
T5S 17,737 4 0 2 107 19,108 4 0 2 115 19,349 4 0 2 117
T5M 17,692 4 0 2 107 19,059 4 0 2 115 19,301 4 0 2 116
T5W 17,829 5 0 3 107 19,207 5 0 3 116 19,450 5 0 3 117
BLC 13,971 2 0 2 84 15,051 2 0 2 91 15,241 2 0 2 92

LCCO 10,396 1 0 3 63 11,199 1 0 3 67 11,341 1 0 3 68
10,396 1 0 3 63 11,199 1 0 3 67 11,341 1 0 3 68

Performance Data

Lumen Output

http://www.lithonia.com
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Performance Data

Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances allowed by Lighting Facts. 
Contact factory for performance data on any configurations not shown here.

Lumen Output

Rotated Optics

Power 
Package LED Count Drive 

Current
System 
Watts

Dist.
Type

30K 
(3000 K, 70 CRI)

40K 
(4000 K, 70 CRI)

50K 
(5000 K, 70 CRI)

Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW

P10 30 530 53W

T1S 6,727 2 0 2 127 7,247 3 0 3 137 7,339 3 0 3 138
T2S 6,689 3 0 3 126 7,205 3 0 3 136 7,297 3 0 3 138
T2M 6,809 3 0 3 128 7,336 3 0 3 138 7,428 3 0 3 140
T3S 6,585 3 0 3 124 7,094 3 0 3 134 7,183 3 0 3 136
T3M 6,805 3 0 3 128 7,331 3 0 3 138 7,424 3 0 3 140
T4M 6,677 3 0 3 126 7,193 3 0 3 136 7,284 3 0 3 137
TFTM 6,850 3 0 3 129 7,379 3 0 3 139 7,472 3 0 3 141
T5VS 6,898 3 0 0 130 7,431 3 0 0 140 7,525 3 0 0 142
T5S 6,840 2 0 1 129 7,368 2 0 1 139 7,461 2 0 1 141
T5M 6,838 3 0 1 129 7,366 3 0 2 139 7,460 3 0 2 141
T5W 6,777 3 0 2 128 7,300 3 0 2 138 7,393 3 0 2 139
BLC 5,626 2 0 2 106 6,060 2 0 2 114 6,137 2 0 2 116

LCCO 4,018 1 0 2 76 4,328 1 0 2 82 4,383 1 0 2 83
RCCO 4,013 3 0 3 76 4,323 3 0 3 82 4,377 3 0 3 83

P11 30 700 72W

T1S 8,594 3 0 3 119 9,258 3 0 3 129 9,376 3 0 3 130
T2S 8,545 3 0 3 119 9,205 3 0 3 128 9,322 3 0 3 129
T2M 8,699 3 0 3 121 9,371 3 0 3 130 9,490 3 0 3 132
T3S 8,412 3 0 3 117 9,062 3 0 3 126 9,177 3 0 3 127
T3M 8,694 3 0 3 121 9,366 3 0 3 130 9,484 3 0 3 132
T4M 8,530 3 0 3 118 9,189 3 0 3 128 9,305 3 0 3 129
TFTM 8,750 3 0 3 122 9,427 3 0 3 131 9,546 3 0 3 133
T5VS 8,812 3 0 0 122 9,493 3 0 0 132 9,613 3 0 0 134
T5S 8,738 3 0 1 121 9,413 3 0 1 131 9,532 3 0 1 132
T5M 8,736 3 0 2 121 9,411 3 0 2 131 9,530 3 0 2 132
T5W 8,657 4 0 2 120 9,326 4 0 2 130 9,444 4 0 2 131
BLC 7,187 3 0 3 100 7,742 3 0 3 108 7,840 3 0 3 109

LCCO 5,133 1 0 2 71 5,529 1 0 2 77 5,599 1 0 2 78
RCCO 5,126 3 0 3 71 5,522 3 0 3 77 5,592 3 0 3 78

P12 30 1050 104W

T1S 12,149 3 0 3 117 13,088 3 0 3 126 13,253 3 0 3 127
T2S 12,079 4 0 4 116 13,012 4 0 4 125 13,177 4 0 4 127
T2M 12,297 3 0 3 118 13,247 3 0 3 127 13,415 3 0 3 129
T3S 11,891 4 0 4 114 12,810 4 0 4 123 12,972 4 0 4 125
T3M 12,290 3 0 3 118 13,239 4 0 4 127 13,407 4 0 4 129
T4M 12,058 4 0 4 116 12,990 4 0 4 125 13,154 4 0 4 126

TFTM 12,369 4 0 4 119 13,325 4 0 4 128 13,494 4 0 4 130
T5VS 12,456 3 0 1 120 13,419 3 0 1 129 13,589 4 0 1 131
T5S 12,351 3 0 1 119 13,306 3 0 1 128 13,474 3 0 1 130
T5M 12,349 4 0 2 119 13,303 4 0 2 128 13,471 4 0 2 130
T5W 12,238 4 0 3 118 13,183 4 0 3 127 13,350 4 0 3 128
BLC 10,159 3 0 3 98 10,944 3 0 3 105 11,083 3 0 3 107

LCCO 7,256 1 0 3 70 7,816 1 0 3 75 7,915 1 0 3 76
RCCO 7,246 3 0 3 70 7,806 4 0 4 75 7,905 4 0 4 76

P13 30 1300 128W

T1S 14,438 3 0 3 113 15,554 3 0 3 122 15,751 3 0 3 123
T2S 14,355 4 0 4 112 15,465 4 0 4 121 15,660 4 0 4 122
T2M 14,614 3 0 3 114 15,744 4 0 4 123 15,943 4 0 4 125
T3S 14,132 4 0 4 110 15,224 4 0 4 119 15,417 4 0 4 120
T3M 14,606 4 0 4 114 15,735 4 0 4 123 15,934 4 0 4 124
T4M 14,330 4 0 4 112 15,438 4 0 4 121 15,633 4 0 4 122

TFTM 14,701 4 0 4 115 15,836 4 0 4 124 16,037 4 0 4 125
T5VS 14,804 4 0 1 116 15,948 4 0 1 125 16,150 4 0 1 126
T5S 14,679 3 0 1 115 15,814 3 0 1 124 16,014 3 0 1 125
T5M 14,676 4 0 2 115 15,810 4 0 2 124 16,010 4 0 2 125
T5W 14,544 4 0 3 114 15,668 4 0 3 122 15,866 4 0 3 124
BLC 7919 3 0 3 62 8531 3 0 3 67 8639 3 0 3 67

LCCO 5145 1 0 2 40 5543 1 0 2 43 5613 1 0 2 44
5139 3 0 3 40 5536 3 0 3 43 5606 3 0 3 44

http://www.lithonia.com
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FEATURES & SPECIFICATIONS

 INTENDED USE 
The sleek design of the D-Series Size 0 reflects the embedded high performance 
LED technology. It is ideal for many commercial and municipal applications, such as 
parking lots, plazas, campuses, and pedestrian areas.

 CONSTRUCTION 
Single-piece die-cast aluminum housing has integral heat sink fins to optimize 
thermal management through conductive and convective cooling. Modular design 
allows for ease of maintenance and future light engine upgrades. The LED driver is 
mounted in direct contact with the casting to promote low operating temperature 
and long life. Housing is completely sealed against moisture and environmental 
contaminants (IP65). Low EPA (0.95 ft2) for optimized pole wind loading.

 FINISH 
Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset 
powder coat finish that provides superior resistance to corrosion and weathering. 
A tightly controlled multi-stage process ensures a minimum 3 mils thickness for 
a finish that can withstand extreme climate changes without cracking or peeling. 
Available in both textured and non-textured finishes.

 OPTICS 
Precision-molded proprietary acrylic lenses are engineered for superior area 
lighting distribution, uniformity, and pole spacing. Light engines are available 
in 3000 K, 4000 K or 5000 K (70 CRI) configurations. The D-Series Size 0 has zero 
uplight and qualifies as a Nighttime FriendlyTM product, meaning it is consistent 
with the LEED® and Green GlobesTM criteria for eliminating wasteful uplight.

 ELECTRICAL 
Light engine(s) configurations consist of high-efficacy LEDs mounted to metal-
core circuit boards to maximize heat dissipation and promote long life (up to 
L85/100,000 hours at 25°C). Class 1 electronic drivers are designed to have a 
power factor >90%, THD <20%, and an expected life of 100,000 hours with <1% 
failure rate. Easily serviceable 10kV surge protection device meets a minimum 
Category C Low operation (per ANSI/IEEE C62.41.2).

 STANDARD CONTROLS 
The DSX0 LED area luminaire has a number of control options.  Dusk to dawn 
controls can be utilized via optional NEMA twist-lock photocell receptacles. 
Integrated motion sensors with on-board photocells feature field-adjustable 
programing and are suitable for mounting heights up to 30 feet.

 nLIGHT AIR CONTROLS 
The DSX0 LED area luminaire is also available with nLight® AIR for the 
ultimate in wireless control. This powerful controls platform provides 
out-of-the-box basic motion sensing and photocontrol functionality and 
is suitable for mounting heights up to 40 feet. Once commissioned using 
a smartphone and the easy-to-use CLAIRITY app, nLight AIR equipped 
luminaries can be grouped, resulting in motion sensor and photocell group 
response without the need for additional equipment.  Scheduled dimming 
with motion sensor over-ride can be achieved when used with the nLight 
Eclypse. Additional information about nLight Air can be found here.

 INSTALLATION 
Included mounting block and integral arm facilitate quick and easy 
installation. Stainless steel bolts fasten the mounting block securely to poles 
and walls, enabling the D-Series Size 0 to withstand up to a 3.0 G vibration 
load rating per ANSI C136.31. The D-Series Size 0 utilizes the AERISTM series 
pole drilling pattern (template #8). Optional terminal block and NEMA 
photocontrol receptacle are also available.

 LISTINGS 
UL Listed for wet locations. Light engines are IP66 rated; luminaire is IP65 
rated. Rated for -40°C minimum ambient. U.S. Patent No. D672,492 S. 
International patent pending.

 DesignLights Consortium® (DLC) Premium qualified product and DLC 
qualified product. Not all versions of this product may be DLC Premium 
qualified or DLC qualified. Please check the DLC Qualified Products List at 
www.designlights.org/QPL to confirm which versions are qualified.

 International Dark-Sky Association (IDA) Fixture Seal of Approval (FSA) is 
available for all products on this page utilizing 3000K color temperature only.

 WARRANTY 
5-year limited warranty. Complete warranty terms located at:  
www.acuitybrands.com/resources/terms-and-conditions

 Note: Actual performance may differ as a result of end-user environment 
and application. 
All values are design or typical values, measured under laboratory 
conditions at 25 °C. 
Specifications subject to change without notice.

Capable Luminaire
This item is an A+ capable luminaire, which has been designed and tested to provide consistent color 
appearance and system-level interoperability.

• All configurations of this luminaire meet the Acuity Brands’ specification for chromatic consistency
• This luminaire is A+ Certified when ordered with DTL® controls marked by a shaded background. DTL 

DLL equipped luminaires meet the A+ specification for luminaire to photocontrol interoperability1
• This luminaire is part of an A+ Certified solution for ROAM® or XPoint™ Wireless control networks, 

providing out-of-the-box control compatibility with simple commissioning, when ordered with drivers 
and control options marked by a shaded background1 

To learn more about A+, visit www.acuitybrands.com/aplus.
1. See ordering tree for details.
2. A+ Certified Solutions for ROAM require the order of one ROAM node per luminaire.  

Sold Separately: Link to Roam; Link to DTL DLL

http://www.lithonia.com
https://www.acuitybrands.com/products/controls/nlightair
http://www.designlights.org/QPL
http://www.acuitybrands.com/resources/terms-and-conditions
http://www.acuitybrands.com/aplus
https://www.acuitybrands.com/products/controls/roam
http://www.acuitybrands.com/products/detail/318243/dark-to-light/dll-series/dll-elite


Optional Back Box (BBW)

Height: 4”
(10.2 cm)

Width: 5-1/2”
(14.0 cm)

Depth: 1-1/2”
(3.8 cm)

5-1/2

4

1-1/2

WALL SCONCE BBW (Back Box Wall) MOUNTING

H

W 5-1/2

4

1-1/2

WALL SCONCE BBW (Back Box Wall) MOUNTING

DFor 3/4” NPT 
side-entry 
conduit

WST LED
Architectural Wall Sconce

Luminaire

Catalog 
Number

Notes

Type

Height: 8-1/2”
(21.59 cm)

Width: 17”
(43.18 cm)

Depth: 10-3/16”
(25.9 cm)

Weight: 20 lbs
(9.1 kg)
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Optional Back Box (PBBW)

Height: 8.49”
(21.56 cm)

Width: 17.01”
(43.21 cm)

Depth: 1.70”
(4.32 cm)

Specifications
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Capable Luminaire

This item is an A+ capable luminaire, which has been 
designed and tested to provide consistent color 
appearance and system-level interoperability.

• All configurations of this luminaire meet the Acuity 
Brands’ specification for chromatic consistency

• This luminaire is A+ Certified when ordered with 
DTL® controls marked by a shaded background. DTL 
DLL equipped luminaires meet the A+ specification 
for luminaire to photocontrol interoperability1

• This luminaire is part of an A+ Certified solution 
for ROAM® or XPoint™ Wireless control networks, 
providing out-of-the-box control compatibility 
with simple commissioning, when ordered with 
drivers and control options marked by a shaded 
background1

To learn more about A+,  
visit www.acuitybrands.com/aplus.

See ordering tree for details.

A+ Certified Solutions for ROAM require the order  of 
one ROAM node per luminaire. Sold Separately: Link 
to Roam; Link to DTL DLL

http://www.lithonia.com
http://www.lithonia.com
http://www.acuitybrands.com/aplus
http://www.acuitybrands.com/brands/controls/roam/
http://www.acuitybrands.com/brands/controls/roam/
http://www.acuitybrands.com/products/detail/318243/dark-to-light/dll-series/dll-elite
www.designlights.org/QPL


The emergency battery backup is integral to the luminaire — no external housing required! This design provides reliable emergency operation while maintaining the aesthetics of the product.

All emergency backup configurations include an independent secondary driver with an integral relay to immediately detect AC power loss, meeting interpretations  of NFPA 70/NEC 2008 - 700.16

The emergency battery will power the luminaire for a minimum duration of 90 minutes (maximum duration of three hours) from the time supply power is lost, per International Building Code Section 1006 
and NFPA 101 Life Safety Code Section 7.9, provided luminaires are mounted at an appropriate height and illuminate an open space with no major obstructions.  

The examples below show illuminance of 1 fc average and 0.1 fc minimum of the P1 power package and VF distribution product in emergency mode.

10' x 10' Gridlines
8' and 12' Mounting Height

Emergency Battery Operation 

8' MH 12' MH

NOTES

1 MVOLT driver operates on any line voltage from 120-277V (50/60 
Hz). 

2 Single fuse (SF) requires 120V, 277V or 347V. Double fuse (DF) 
requires 208V, 240V or 480V.

3 Also available as a separate accessory; see accessories information.
4 Top conduit entry standard.
5 Not available with VG or WG. See PER Table.
6 Reference Motion Sensor table.
7 Need to specify 120, 208, 240 or 277 voltage.

8 Photocell ordered and shipped as a separate line item from Acuity 
Brands Controls. Shorting Cap included. 

9 Not available with Emergency options, PE or PER options.
10 Not available with 347/480V.
11 Battery pack rated for -20° to 40°C.
12 Comes with PBBW.
13 Warranty period is 3-years.
14 Not available with BBW.
15 Must order with fixture; not an accessory.

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  www.lithonia.com
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A+ Capable options indicated  
by this color background.

Accessories
Ordered and shipped separately. 

WSTVCPBBW DDBXD U Premium Surface  - mounted back box

WSBBW DDBTX U Surface  - mounted back box

RBPW DDBXD U Retrofit back plate

WST LED

  Series Performance Package Color temperature Distribution Voltage Mounting

WST LED P1 1,500 Lumen package
P2 3,000 Lumen package
P3 6,000 Lumen package

27K 2700 K 
30K 3000 K 
40K 4000 K 
50K 5000 K 

VF Visual comfort forward throw

VW Visual comfort wide

MVOLT1

1202

2082

2402

2772

347 2

480 2

Shipped included

(blank) Surface mounting bracket

Shipped separately

BBW Surface-mounted back box3

PBBW Premium surface-mounted back box3,4

Options Finish (required)

NLTAIR2 PIR nLIGHT AIR Wireless enabled motion/ambient sensor for 8'-15' mounting heights 5,6

NLTAIR2 PIRH nLIGHT AIR Wireless enabled motion/ambient sensor for 15'-30' mounting heights 5,6

PE Photoelectric cell, button type 7

PER NEMA twist-lock receptacle only (controls ordered separate) 8

PER5 Five-wire receptacle only (controls ordered separate) 8

PER7 Seven-wire receptacle only (controls ordered separate) 8

PIR Motion/Ambient Light Sensor, 8-15' mounting height7,8

PIR1FC3V Motion/ambient sensor, 8-15' mounting height, ambient sensor enabled at 1fc 5,6

PIRH 180° motion/ambient light sensor, 15-30' mounting height 5,6

PIRH1FC3V Motion/ambient sensor, 15-30' mounting height, ambient sensor enabled at 1fc 5,6

SF Single fuse (120, 277, 347V)2

DF Double fuse (208, 240, 480V)2

DS Dual switching9

E7WH Emergency battery backup, Non CEC compliant (7W)10

E7WC Emergency battery backup, Non CEC compliant 
(cold, 7W)10,11

E7WHR Remote emergency battery backup, Non CEC 
compliant (remote 7W)10,12

E20WH Emergency battery pack 18W constant power, CEC 
compliant10

E20WC Emergency battery pack -20°C 18W constant power, 
CEC compliant10,11

E23WHR Remote emergency battery backup, Non CEC 
compliant (remote 20W)10,11,13

LCE Left side conduit entry14

RCE Right side conduit entry14

Shipped separately 
RBPW Retrofit back plate3

VG Vandal guard15

WG Wire guard15

DDBXD Dark bronze
DBLXD Black
DNAXD Natural aluminum
DWHXD White
DSSXD Sandstone
DDBTXD Textured dark bronze
DBLBXD Textured black
DNATXD Textured natural aluminum
DWHGXD Textured white
DSSTXD Textured sandstone

WST LED P1 27K VF MVOLT E7WH WST LED P2 40K VF MVOLT E20WH

8' MH 12' MH

Ordering Information EXAMPLE: WST LED P1 40K VF MVOLT DDBTXD

http://www.acuitybrands.com/-/media/Files/Acuity/Products/Lighting/Indoor/Emergency/Safety%20Guide.pdf?la=en
http://www.lithonia.com
http://www.lithonia.com
http://www.lithonia.com/Micro_Webs/ArchitecturalColors/


Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative 
of the configurations shown, within the tolerances allowed by Lighting Facts. 

Performance 
Package

System 
Watts

(MVOLT1)

Dist.
Type

27K
(2700K, 70 CRI)

30K
(3000K, 70 CRI)

40K
(4000K, 70 CRI)

50K
(5000K, 70 CRI)

Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW

P1 12W
VF  1,494 0 0 0 125  1,529 0 0 0 127  1,639 0 0 0 137  1,639 0 0 0 137

VW  1,513 0 0 0 126  1,548 0 0 0 129  1,659 0 0 0 138  1,660 0 0 0 138

P2 25W
VF  3,163 1 0 1 127  3,237 1 0 1 129  3,469 1 0 1 139  3,468 1 0 1 139

VW  3,201 1 0 0 128  3,276 1 0 0 131  3,512 1 0 0 140  3,512 1 0 0 140

P3 50W
VF  6,025 1 0 1 121  6,165 1 0 1 123  6,609 1 0 1 132  6,607 1 0 1 132

VW  6,098 1 0 1 122  6,240 1 0 1 125  6,689 1 0 1 134  6,691 1 0 1 134

Performance Data
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Lumen Output

Use these factors to determine relative lumen output for average ambient temperatures 
from 0-40°C (32-104°F).

Lumen Ambient Temperature (LAT) Multipliers

Ambient Lumen Multiplier
0°C  32°F 1.03

10°C  50°F 1.02

20°C 68°F 1.01

25°C 77°F 1.00

30°C 86°F 0.99

40°C  104°F 0.98

Projected LED Lumen Maintenance
Values calculated according to IESNA TM-21-11 methodology and valid up to 40°C.

Operating Hours 0 25,000 50,000 100,000

Lumen Maintenance 
Factor 1.0 >0.95 >0.92 >0.87

WST-LED

Rev. 03/07/19

Current (A)

Performance 
package

System 
Watts 120 208 240 277 347 480

P1
11 0.1 0.06 0.05 0.04 --- ---

14 --- --- --- --- 0.04 0.03

P1 DS 14 0.12 0.07 0.06 0.06 --- ---

P2
25 0.21 0.13 0.11 0.1 --- ---

30 --- --- --- --- 0.09 0.06

P2 DS 25 0.21 0.13 0.11 0.1 --- ---

P3
50 0.42 0.24 0.21 0.19 --- ---

56 --- --- --- --- 0.16 0.12

P3 DS 52 0.43 0.26 0.23 0.21 --- ---

Electrical Load

Control PER  
(3 wire)

PER5 (5 wire) PER7 (7 wire)

Wire 4/Wire5 Wire 4/Wire5 Wire 6/Wire7

Photocontrol Only (On/Off) Wired to dimming leads on driver Wired to dimming leads on 
driver Wires Capped inside fixture

ROAM Wired to dimming leads on driver Wired to dimming leads on 
driver Wires Capped inside fixture

ROAM with Motion Wired to dimming leads on driver Wired to dimming leads on 
driver Wires Capped inside fixture

Futureproof* Wired to dimming leads on driver Wired to dimming leads on 
driver Wires Capped inside fixture

Futureproof* with Motion Wired to dimming leads on driver Wired to dimming leads on 
driver Wires Capped inside fixture

Recommended

Will not work

Alternate

*Futureproof means: Ability to change controls in the future.

Motion Sensor Default Settings

Option Dimmed State High Level  
(when triggered)

Photocell 
Operation

Ramp-up 
Time Dwell Time Ramp-down 

Time

*PIR or PIRH 3V (37%) Output 10V (100%) Output Enabled @ 5FC 3 sec 5 min 5 min

PIR1FC3V or PIRH1FC3V 3V (37%) Output 10V (100%) Output Enabled @ 1FC 3 sec 5 min 5 min

*for use with centrilize Dusk to Dawn

PER Table

http://www.lithonia.com
http://www.lithonia.com


To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s WST LED homepage.
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Photometric Diagrams

FEATURES & SPECIFICATIONS

 INTENDED USE 
The classic architectural shape of the WST LED was designed for applications such as hospitals, 
schools, malls, restaurants, and commercial buildings.  The long life LEDs and driver make this 
luminaire nearly maintenance-free.

 CONSTRUCTION 
The single-piece die-cast aluminum housing integrates secondary heat sinks to optimize thermal 
transfer from the internal light engine heat sinks and promote long life.  The driver is mounted in 
direct contact with the casting for a low operating temperature and long life. The die-cast door 
frame is fully gasketed with a one-piece solid silicone gasket to keep out moisture and dust, 
providing an IP65 rating for the luminaire. 

 FINISH 
Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset powder coat finish 
that provides superior resistance to corrosion and weathering.  A tightly controlled multi-stage 
process ensures a minimum 3 mils thickness for a finish that can withstand extreme climate 
changes without cracking or peeling.  Standard Super Durable colors include dark bronze, black, 
natural aluminum, sandstone and white.  Available in textured and non-textured finishes. 

 OPTICS 
Well crafted reflector optics allow the light engine to be recessed within the luminaire, providing 
visual comfort,  superior distribution, uniformity, and spacing in wall-mount applications.  The WST 
LED has zero uplight and qualifies as a Nighttime Friendly™ product, meaning it is consistent with 
the LEED® and Green Globes™ criteria for eliminating wasteful uplight. 

 ELECTRICAL 
Light engine(s) consist of 98 high-efficacy LEDs mounted to a metal core circuit board and 
integral aluminum heat sinks to maximize heat dissipation and promote long life (100,000 
hrs at 40°C, L87).  Class 2 electronic driver has a power factor >90%, THD <20%.  Easily-
serviceable surge protection device meets a minimum Category B (per ANSI/IEEE C62.41.2).

 INSTALLATION 
A universal mounting plate with integral mounting support arms allows the fixture to hinge 
down for easy access while making wiring connections.   

 LISTINGS 
CSA certified to U.S. and Canadian standards. Luminaire is IP65 rated. PIR and back box 
options are rated for wet location. Rated for -30°C to 40°C ambient.  
 
DesignLights Consortium® (DLC) Premium qualified product. Not all versions of this  
product may be DLC Premium qualified. Please check the DLC Qualified Products List  
at www.designlights.org/QPL to confirm which versions are qualified.

 WARRANTY 
5-year limited warranty.  Complete warranty terms located at:  
www.acuitybrands.com/resources/terms-and-conditions

 Note: Actual performance may differ as a result of end-user environment and application. 
All values are design or typical values, measured under laboratory conditions at 25 °C. 
Specifications subject to change without notice.
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Isofootcandle plots for the WST LED P3 40K VF and VW. Distances are in units of mounting height (10’).

LEGEND

0.1 fc

0.5 fc

1.0 fc

5.0 fc

Te
st

 N
o

. 3
09

65
P3

2 
te

st
ed

 in
 a

cc
o

rd
an

ce
 w

ith
 

IE
SN

A
 L

M
-7

9-
08

.

4

3

2

1

0

-4

-3

-2

-1

4 3 2 1 0 4321

VF

Te
st

 N
o

.  
31

11
5P

32
 t

es
te

d
 in

 a
cc

o
rd

an
ce

 w
ith

 
IE

SN
A

 L
M

-7
9-

08
.

4

3

2

1

0

-4

-3

-2

-1

4 3 2 1 0 4321

VW

Distribution overlay comparison to 175W metal halide.

LEGEND

WST 
LED, 
0.5 fc

WST
HID,
0.5 fc

10’ W Sidewalk

LLDs:

WST HID = 0.72

WST LED = 0.95 WST LED P3 40K VF,
WST 175M FT Probe, 12’ Mounting Ht

WST HID:
213W
 

WST LED:
50W
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