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CERTIFICATE OF AUTHENTICITY
THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND
ARCHIVES; AND HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.
BMPNUMBER: WC091
DATE VERIFIED: December 13, 2016

QUALITY ASSURANCE TECHNICIAN: Charles E. Lovett I1

e o S

LOCATION: WILLIAMSBURG, VIRGINIA



Jémt;S))) Stormwater Division
County

s MEMORANDUM
DATE: December 13, 2016
TO: Virginia Correctional Enterprises Document Management Services
FROM: Charles Lovett Il, Stormwater Administrative Assistant
BMP: WC091
RE: Files Approved for Scanning

NAME PDF/SCANNED FILE: | Stonehouse Glenn Section 1 and 2

BMP ID OR GEN OWNER NAME :
FILE NUMBER: |WC091 STONEHOUSE OWNERS FOUNDATION
PIN: 0540400001C SITE ADDRESS: | 9304 STONEHOUSE GLEN
LEGAL BMP 1, 2, 3 5-1 STONEHOUSE GLEN
DESCRIPTION:
MAINTENANCE BOOK/PAGE OR OTHER
AGREEMENTIN | . |DOCUMENT NO: | 040010274 DESCRIPTION: | £ _pry ED
FILE:

BOX NO: N/A COMMENTS: Related BMPs WC091, WC092, WC094, WC095
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County Record Checklist Herita®?

*Directions: Please check the type of file for scanning and check the documents enclosed in the file. Remove any
budget documents, contractor financial statements or any documents with account numbers.

[ 1 Stormwater Projects, General Site/Subdivision (from ERP) and

Stream Restoration Files

Order of Contents: File Name:
Certification of Authenticity (placed in the file at the time of certification)
Memorandum of files approved for scanning

This checklist

Maintenance Agreement

Deeds/Easements/Agreements/Property Records
Record Drawings (As Builts)

Construction Drawings

Warranties

Project development documentation

Reports

Specifications and engineering calculations
Permitting (ex. wetlands permit, SWPPP)
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Inspections
Correspondence
Misc. (ex. photos)
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[] Stormwater Stormwater Mangement Facilities (BMP) Files

Order of Contents: File Name: W 0 Q' [
Certification of Authenticity (placed in the file at the time of certification)
Memorandum of files approved for scanning

This checklist

Maintenance Agreement

Deeds/Easements/Agreements/Property Records
Construction Certificate

Record Drawing (as-built plan)

Construction Drawings

Design Calculations

Reports

Correspondence

Inspection Records

Misc. (ex. photos)
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COUNTY OF JAMES CITY, VIRGINIA 57 C OP

DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this _ [0+ day of T e , 2005, between Stonehouse Glen,
L.L.C., and all successors in interest, ("COVENANTORS(S)"), owner(s) of the following property

Street Address: 9101 and 9151 Six Mount Zion Road, Toano

Legal Description: __ Parcel 18, LaGrange Tract and Parcel 15, Hicks Tract
Project Name: Stonehouse Glen Section I

Document No. 040010274, and the County of James City, Virginia ("COUNTY").

WITNESSETH:

We, the COVENANTOR (8S), with full authority to execute deeds, mortgages, other covenants, and
all rights, titles and interests in the property described above, do hereby covenant with the COUNTY as

follows:

1. The COVENATORC(S) shall provide maintenance for the drainage system including any
runoff control facilities, conveyance systems and associated easements, hereinafter referred to as the
"SYSTEM," located on and serving the above-described property to ensure that the SYSTEM is and
remains in proper working condition in accordance with approved design standards, and with the law and
applicable executive regulations. The SYSTEM shall not include any elements located within any Virginia
Department of Transportation rights-of-way.

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments against all
present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM is properly

maintained.

3. The COVENANTORC(S) shall provide and maintain perpetual access from public right-of-
ways to the SYSTEM for the COUNTY, its agent and its contractor.

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right of
entry to the SYSTEM for the purpose of inspecting, operating, installing, constructing, reconstructing,
mamtalmng or repamng the SYSTEM

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to maintain
the SYSTEM in accordance with approved design standards and with the law and applicable executive
regulations, the COUNTY may perform all necessary repair or maintenance work, and the COUNTY may
asses the COVENANTOR(S) and/or all property served by the SYSTEM for the cost of the work and any

applicable penalties.
Lte ;Z-w/m[,v// H o500/ 43¢
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6. The COVENANTORC(S) shall indemnify and save the COUNTY harmless from any and all
claims for damages to persons or property arising from the installation, construction, maintenance, repair,
operation or use of the SYSTEM.

7. The COVENANTOR(S) shall promptly notify the COUNTY when the COVENANTOR(S)
legally transfers any of the COVENANTOR(S)' responsibilities for the SYSTEM. The
COVENANTOR(S)' shall supply the COUNTY with a copy of any document of transfer, executed by both
parties.

8. The covenants contained herein shall run with the land and shall bind the
COVENANTOR(S) and the COVENANTORC(S)' heirs, executors, administrators, successors and
assignees, and shall bind all present and subsequent owners of property served by the SYSTEM.

9. This COVENANT shall be recorded in the County Land Records.

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF

COVENANTS as of first above written.
(Z‘;)VEN TOR(S)
Lo
{

ATTEST: Print Name/Title Kenneth G. McDermott, Manager

}%MM [me

COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF _James City

I hereby certify that on this [O+h day of _Jume_ , 2005, before the subscribed, a.Notary
Public of the State of Virginia, and for the City/County of James City, aforesaid personally appeared
Kenneth G. McDermott, and did acknowledge the aforegoing instrument to be their Act. *

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this 0¥ day of Jum.e
, 2005.

Patricia M. Penci, Notary Public

My Commission expires: June 30, 2006
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County Aﬁorﬁey

This Declaration of Covenants prepared by:

Patricia M. Penci

(Print Name)

Office Manager, The LandMark Design Group, Inc.

(Title)

4029 Ironbound Road, Suite 100

(Address)
Williamsburg. VA 23188
(City) (State) (Zip)
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James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review

Tracking Form

Project Name: ' 57%940/{;6 G/e") 59(. /

Stormwater Management Facility: L) () =3

BMPPhase #: D1 On om 7 . .
o Information Package Received. Date/By: ‘A.LKP / QA\\ ~ e,

o Completeness Check:
o Record Drawing Date/By: COXYE,L)\ e '7‘0(0
a Construction Certification Date/By: _Calla SR
o RD/CC Standard Forms (Required for all BMPs after Feb 1% 20010nly)
o Insp/Maint Agreement # / Date: o\Ch
o BMP Maintenance Plan Location:
/ o Other:
Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review
/ o Yes o No Location:
§ign County BMP ID Code #: Code: W/ C07)

eliminary Input/Log into Division’s “As-Built Tracking Log"

dd Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
eliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
tive Project File Review (correspondence, H&H, design computations, etc.).

nitial As-Built File setup (File label, folder, copy plan/details/design information, etc.).
pector Check of RD/CC (forward to Inspector using transmitta! for cursory review).
-Inspection Drawing Review of Approved Plan (Quick ook prior to Field Inspection).
Final Inspection (F1) Performed Date: O[S (|

%&XN\X

cord Drawing (RD) Review Date:

o

Construction Certification (CC) Review Date:

o Actions:
No comments.
Comments. Letter Forwarded. Date:

Record Drawing (RD)
Construction Certification (CC)
Construction-Related (CR)
Site Issues (SI)

o Other:

ocoogoano

Second Submission:

[m]

inspection (if necessary):

a

Ceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release.
plete “Surety Request Form”.( ?

ck/Clean active file of any remafning material and finish “As-Built” file.
to County BMP Inventory/Inspection schedule (Phase I, II or III),

y Final Inspection Report into County BMP Inspection Program file.

ain Digital Photographs of BMP and save into County BMP Inventory.
uest mylar/reproducible from As-Built plan preparer. (_c;(j)

Complete “As-built Tracking Log”.

Last check of BMP Access Database (County BMP Inventory).

Add BMP to JCC Hydrology & Hydraulic database (optional).

Add BMP to Municipal BMP list (if a County-owned facility)

Add BMP to PRIDE BMP ratings database.

h

N

o0k

ooaag

Final Sign-Off

Plan Reviewer: Date:

*** See separate checklist, if needed.
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an “as-built” plan prepared by a registered Professional Engineer
or Certified Land Surveyor must be provided for the drainage system for the project, including any Best
Management Practice (BMP) facilities. In addition, for BMP facilities involving the construction of an
impounding structure or dam embankment, certification is required by a Professional Engineer who
has inspected the structure during its construction. Currently there are over 20 water quality type
BMP’s accepted by the County. )

Section 1 - Site Information:

Project Name: Stonehouse Glen Section I
Structure/BMP Name: Bmp3
Project Location: Stonehouse District, James City County, Virginia
BMP Location: Ottoway Court
County Plan No.: $-098-03
Project Type: DX Residential  [_] Business Tax Map/Parcel No.: Tax Map 06-04 Parcel 1-01 (Part)
(] Commercial [_] Office BMP ID Code (if known): weod)
[] Institutional [ ] Industrial  Zoning District:: Pud-R
[] Public [] Roadway Land Use: Residential
[] Other

Site Area (sfor acres):  85.4963 Ac.

Brief Description of Stormwater Management/BMP Facility: Detention Basin to function as temporary sediment
basin until stabilization of all areas draining to it.

Nearest Visible Landmark to SWM/BMP Facility:
Six Mount Zion Road (S.R. 600) & Fieldstone Parkway
Nearest Vertical Ground Control ( if known ):
JCC Geodetic Ground Control [ ] USGS DTemporary ] Arbitrary [] Other
Station Number or Name: 340
Datum or Reference Elevation: Va. State Plane Nad 83
Control Description: Disk in concrete on Old Stage Road (S.R. 30)
Near end of exit ramp at [-64 exit 227
Control Location from Subject Facility: Southeast 4100°+,-

RECEIVED

AUG 2 1 2006

ENVIRONMENTAL
DIVISION
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Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: [] Yes [INo Unknown
Approx. Construction Start Date for SWM/BMP Facility: 04/05
Facility Monitored by County Representative during Construction: [(1Yes [(JNo [X] Unknown

Name of Site Work Contractor Who Constructed Facility: Jack Massie Contractors

Name of Professional Firm Who Routinely Monitored Construction: Landmark Design Group
Date of Completion for SWM/BMP Facility: July, 2005

Date of Record Drawing/Construction Certification Submittal: 08-14-06

( Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental
Division prior to final inspection, acceptance and bond or surety release. )

Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)

Name: Stonehouse Glen, LLC

Mailing Address:15 Mendham Road, P.O. Box 704
Gladstone, New Jersey 07934

Business Phone: 908-234-2620  Fax:

Contact Person: Ken Mcdermott  Title: Manager

Design Professional: ( Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility. )

Firm Name: Landmark Design Group
Mailing Address:4029 Ironbound Road, Suite 100
Williamsburg, Va. 23188

Business Phone: 757-253-2975

Fax:757-229-0049

Responsible Plan Preparer: _James W. Brawley III, P.E.
Title: Senior Associate

Plan Name: Plan of Development Stonehouse Glen Section II
Firm’s Project No. 2002261-504.04

Plan Date: 2-23-05

Sheet No.’s Applicable to SWM/BMP Facility: C-16

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater
Management / BMP facility.)

Name:Jack Massie Contractors

Mailing Address: 3900 Cokes Lane Williamsburg, Va.

Business Phone: 757-566-8643

Fax:

Contact Person: Joe Monk

Site Foreman/Supervisor: Rick Cook

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



Section 4 - Professional Certifications:

Certifying Professionals:

( Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for

preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name: Landmark Design Group
Mailing Address: 4029 Ironbound Road Suite 100
Williamsburg, Va. 23188

Business Phone: 757-253-2975
Fax: 757-229-0049

Name: Peter Farrell, L.S.

Title: D1rep)ﬂvéys
Signature: M

Date: -~ 7 -Cé

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, except as specifically
noted.

Construction Certification

Firm Name: ECS MFJ-HIA.V‘"CLLLC
108 D am @ I, st

Mailing Address: 1l @nsboy, V4 2318 Y

Business Phone: QI Y 219 -1
Fax: (731 219-9978

Name: /f/lr &Z\o—'r/ J- é‘n.//. /.57

Title: Ve Oes\fenmd [Princioafl Srg)rae

Signature: M‘Iﬂ

Date: -5~ 06

I hereby certify to the best of my knowledge

and belief that this Stormwater Management/BMP
facility was monitored and constructed in
accordance with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically

noted.

( Seal )

Virginia Registered Professional Engineer
or Certified Land Surveyor

( Seal)

Virginia Registered
Professional Engineer

Page 3 of 16



SECTION

|

STONEHOUSE GLEN, L.L.C.

GENERAL NOTES

1. MERIDIAN SOURCE: VIRGINIA STATE PLANE COORDINATE SYSTEM — SOUTH ZONE
(NAD 83)

2. ELEVATIONS HEREON ARE IN FEET AND ARE BASED ON NATIONAL GEODETIC

VERTICAL DATUM OF 1929 (NGVD 29)
[

3. THIS SURVEY DOES NOT IMPLY IN ANY WAY THAT:

(1) INSPECTIONS WERE MADE DURING THE CONSTRUCTION

(2) TO THE QUALITY OF THE WORK, OR

(3) TO ANY ELEMENT OR STRUCTURE NOT VISIBLE OR DEPICTED ON THE SURVEY.

4. RECORD INFORMATION SHOWN ON THIS PLAN ARE BASED UPON AN ACTUAL
ON—THE—GROUND INSTRUMENT SURVEY PERFORMED BY VHB, INC. DURING APRIL
2013.

5. HORIZONTAL AND VERTICAL DATUM BASED ON JAMES CITY COUNTY GEODETIC
CONTROL NETWORK MONUMENT #340.

MAY 15, 2013

JAMES CITY COUNTY, VIRGINIA
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SURVEY PERFORMED BY VHB 4/2013

SHEET INDEX

SHEET. NO. = DESCRIPTION

R-1 COVER SHEET

R-2 POND 1

R-3 POND 1 OUTFALL REPAIR
R4 POND 3

STATISTICAL DATA

TAX MAP AND PARCEL: TAX MAP (06-04) PARCEL 1-01 (PART)
ZONING: PUD-R

PROJECT AREA: - 854963 AC.

AREA DISTURRBED: 100 £ AC.

FEMA. PANEL NUMBER: 510201 0010B
ZONE X - ARFA OUTSIDE OF 500 YR FLOOD PLAN

WATERSHED: THIS PROJECT IS SITUATED IN THE WARE CREEK
WATERSHED, DRAINING TO RICHARDSON'S MILL POND,
COUNTY BMP ID CODE WC 059.

STONEHOUSE AT WILLIAMSBURG, LLC.
KEN MCDERMOTT, MANAGER
15 MENDHAM ROAD
P. O. BOX 704
 GLADSTONE, NJ 07934
(908) 234-2620

OWNER\DEVELOPER:

THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS KNOWLEDGE
AND BELIEF, 1) THE DRAINAGE FACILITIES DEPICTED HEREON HAVE BEEN
INSTALLED GENERALLY IN ACCORDANCE WITH THE APPROVED SITE PLAN; 2)
PURSUANT TO LIMITED VISUAL OBSERVATION OF RELEVANT COMPONENTS, THE
SYSTEM APPEARS TO BE FUNCTIONING; AND 3) THE INFORMATION PROVIDED
HAS BEEN FIELD VERIFIED.

Vanasse Hangen Brustlin, Inc.

Transportation
Land Development
Environmental Services

351 McLaws Circle, Suite 3
Williamsburg, Virginia 23185-6316
757 220 0500 « FAX 757 220 8544

No. Revision Date Appvd.

Designed by Drawn by Checked by

CAD checked by Approved by

Scale Date

May 15, 2013

Project Title

Stonehouse Glen
Section I

Stonehouse Glen, LLC.
James City County, Virginia

James City County
Environmental Division
JCC Case#: S-98-2003

Drawing Title

Final Record Drawings
BMP1 &3

STEPHEN A. ROMEO Drewing Number

Lic,No. 1448-B I z 1
b S

Sheet of

FOR RECORD DRAWING 1 4
INFORMATION ONLY

Project Number

33315.01

P:\33315.01 STONFHOUSF GIFN BMP QUTF\CAD\SR\PI ANSFT\PHASF I\R—1.DWG



SEE SHEET R—5
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RIM=85.80
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| 10 BMP #7
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e | NOTE: DETENTION BASIN TO FUNCTION AS
AT TEMPORARY SEDIMENT BASIN UNTIL STABILIZATION
s el OF ALl AREAS DRANING TO IT. A 67 DIAMETER
e B e Ty ’ DEWATERING DEVICE WITH 87 DIAMETER
Tt o ST | PERFORATED DRAINAGE TUBING, IN ACCORDANCE
i | WITH STANDARD 3.74 OF THE VESCH IS TO BE
S B M F) #1 * PLACED AT ELEVATION 78.15 — SEDIMENT
NV.(30"RCP) 555 £E8 CLEANOUT LEVEL /S 76.74. 6" DUCTILE IRON FIPE
v (57PvC)-765 7D AT ELEY. 72.00 1S TO BE CAPPED UNTIL
PLAN SCALE: 17225 T FUNCTION AS A SEDIMENT BASIN /S NO [ONGER
——— FELLAEL,
0 10 25 50 75 —RISGEOR:' ISDL}?E%C/;;%R%ONCRETE RISER PIPE WITH EXTENDED BASE,

AND 98" ANTI-VORTEX DEVICE. CREST OF RISER ELEV. = -86-64[B0.439]
TOP OF BASE ELEV. = -676&,[67.94ALL JOINTS TO BE WATERTIGHT.

—V.D.0.T. M.H. COVER TO BE CAST IN 96" ANTI—VORTEX
DEVICE. TOP OFFSET FOR M.H. STEPS. (SEE SHEET C—28 FOR DETAIL)

~—

90

TOP OF DAM ELEV. = 8382 @ CENTERLINE

M.H. STEPS EVERY
12" 0.C. CAST IN PLACE

90

4 PRECAST ANTI-SEEP COLLARS
4'—3" x 4'-3" x B" SPACED AS SHOWN

(SEE SHEET C—28 FOR DETAIL)
SELECT MISC. BACKFILL (FREE OF STUMPS, ROOTS,

10’ |

CROWN CENTER —
1/4":1’SLOPE

80

CREST OF RISER ELEV. = 86-6480.49|

BOTTOM ELEV. = 72.00

10 =

INV.=76-66

EW—11 (MOD.) WITH GALVANIZED —
BAR GRATE WITH 3/4" GALV.

#13—S EXPANDED METAL GRATING
(SEE SHEET C-28 FOR DETAIL)
GROUT AROUND 4" DIP

JOINT IF PRECAST ENDWALL

[17]46-L.F. 6" DIP CLASS 50
@ 12.50%

60

6”0
77.69 M

- 11

)—v 1/4":1'SLOPE
ELEV.=8372[83.§

2.7
1 PROPOSED ES—1
INV. = 67465(67.23

ROCKS, TRASH. ETC.) COMPACTED TO 90% AND PLACED

EXISTING GROUND IN LIFTS NOT EXCEEDING 8 INCHES

80

, N

1
1[_ IMPERVIOUS  CORE
COMPACTED TO 95%
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PROVIDE V.D.O.T. CLASS |

NRF IRFERRREER Y UEE)
[22]
BN Py
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| DRY RIP—RAP EROSION CONTROL STONE,
// INV.=67:8% 1 ~] ELEV.=69.05 70
" /7« __\N 7 , STILLING BASIN
O FOR DETAILS SFE
' N4 " T SHEET C-23
T 8.0 1 = (A= 19’
}“Y — w=21.5" 60
12.25 12.25° 12.25° PROVIDE FILTER FABRIC 0;; 30 —
2.0 UNDER RIP-RAP - 37
—— 3" ORIFICE FERNCO Ds= 3.0
ECCENTRIC ‘ :
COUPLING L— F5-LF. 30” CLASS Iil RCP (O—RING) @ +06%

(SEE DETAIL THIS SHEET) KEY TRENCH

BASE WIDTH = & INCLUDING V.D.O.T. STD ES—1

DEPTH = 4’ MIN INV. IN = €784 [67.94 EXCAVATE TOPSOIL TO SUITABLE MATERIAL
. ’ INV. OUT = 6766 3 AND REPLACE WITH SELECT BACKFILL 50
(ACTUAL DEPTH AND DIMENSIONS TO 67.23 COMPACTED TO 95% EXCAVATED TOPSOI

SURVEY PERFORMED BY VHB 4/2013

BMP_MAINTENANCE REQUIREMENTS

THE OWNER OR ITS DESIGNATED REPRESENTATIVE WILL INSPECT THE SWM/BMP
STRUCTURES AFTER EACH SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING
DAY IF A WEEKEND OR HOLIDAY OCCURS. A SIGNIFICANT RAINFALL FOR THIS
STRUCTURE S DEFINED AS ONE (1) INCH OR MORE OF GAUGED RAINFALL WITHIN A
24—HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY JOINTLY
INSPECT THE STRUCTURE.

THE BASIN SERVES A DRAINAGE AREA OF 16 ACRES ASSOCIATED WITH PROPQOSED
STONEHOUSE GLEN SECTION 1. PRINCIPAL STRUCTURES ASSOCIATED WITH THIS BMP
CONSIST OF ONE 12—INCH LOW FLOW OUTLET, A 60—INCH PRECAST CONCRETE RISER
AND A 36—INCH CLASS IIl RCP OUTLET. THERE IS AN EMERGENCY SPILLWAY
ASSOCIATED WITH THIS BASIN. DURING THE 100—YEAR STORM EVENT, THERE IS NO
FLOW THROUGH THE EMERGENCY SPILLWAY.

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING

ADDITIONAL MEASURES:

— INSPECT FOR SEDIMENT BUILDUP BY VISUAL OBSERVATION AND A PHYSICAL
DETERMINATION OF SEDIMENT DEPTH WITHIN THE POND STORAGE AREAS. IF THE DEPTH
OF THE SEDIMENT REACHES THE DEPTH OF 2'—6" ABOVE THE BOTTOM OF THE POND,
REMOVAL IS REQUIRED. AT THE SAME TIME, OR AT LEAST ONCE PER YEAR, CLEAN THE
RISER BOTTOMS AND OUTLET PIPES OF ACCUMULATED SEDIMENTS. DISPOSE OF
SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA.

PERFORM MAINTENANCE MOWING OF POND GRASSES AT LEAST TWICE EACH YEAR.
GRASSES SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER
EMERGENCE OF THE HEADS OF COOL SEASON GRASSES AND IN LATE FALL TO PREVENT
SEEDS OF ANNUAL WEEDS FROM MATURING. MOWING OF LEGUMES CAN BE LESS
FREQUENT. TREES, SHRUBS AND WOODY VEGETATION ARE NOT PERMITTED TO GROW
ALONG OR ON ANY PART OF THE EMBANKMENT THAT WAS CONSTRUCTED USING
ENGINEERED (COMPACTED) FILLS.

PERFORM SOIL SAMPLING ON STABILIZED POND SOIL AREAS AT LEAST ONCE EVERY
4 YEARS. SOIL SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED SOIL
TESTING LABORATORY SUCH AS VPI&SU. CONTACT THE LOCAL OFFICE OF THE VIRGINIA
COOPERATIVE EXTENSION FOR FURTHER INFORMATIONS. APPLY ADDITIONAL LIME AND
FERTILIZER IN ACCORDANCE WITH TEST RECOMMENDATIONS.

IN STABILIZED POND AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL
SURFACES, LIME, FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR
NEW SEEDLINGS. IF VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70% OF
SOIL SURFACES, LIME, FERTILIZE AND OVER SEED IN ACCORDANCE WITH CURRENT
SEEDING RECOMMENDATIONS OR REQUIREMENTS OF THE VESCH.

~ PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTION FOR THE OBSERVANCE
OF COLLECTED TRASH AND DEBRIS. IMMEDIATELY REMOVE ANY TRASH OR DEBRIS THAT
PREVENTS THE MOVEMENT OF WATER. REMOVE ANY TRASH AND LITTER DOWNSTREAM
AND AT STORM DRAIN OR CHANNEL INFLOW LOCATIONS TO MAINTAIN THE INTEGRITY OF
THE STRUCTURE AND PROVIDZ AN ATTRACTIVE APPEARANCE.

PERFORM ANNUAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI—VORTEX DEVICE,
TRASH RACK, ORIFICES/WEIRS, OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS
EVIDENT, FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO
ASSESS THE INTEGRITY OF THE STRUCTURE.

PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY
FOR SIGNS OF ANIMAL/RODENT BURROWS OR SLOPE EROSION. IMMEDIATELY PERFORM
NECESSARY REPAIRS, REFILLING OR RESEEDING.

PERFORM ANNUAL OBSERVATIONS OF PERIMETER AREAS SURROUNDING THE FACILITY
TO ENSURE CHANGES IN LAND USE, TOPOGRAPHY OR ACCESS HAVE NOT OCCURRED
AND DO NOT AFFECT THE OPERATION, MAINTENANCE, ACCESS OR SAFETY FEATURES AS
PROVIDED. APPROPRIATE ACTION IS REQUIRED TO ENSURE ADEQUACY AND TO PROVIDE
A CLEAR, SAFE PASSAGE FOR MAINTENANCE VEHICLES TO THE ENGINEERED
EMBANKMENT AND PRINCIPAL FLOW CONTROL STRUCTURES.

RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP

40

MIN. 120"¢ x 18" THICK——
3000 PSI CONCRETE BASE
WITH #4 BARS @ 12" ON CENTER
EACH WAY POURED IN PLACE
WITH RISER SET 6"

INTO CONCRETE BASE

BE DETERMINED BY A GEOTECHNICAL
ENGINEER OR REPORT)

SHALL BE STOCKPILED AND RELOCATED
AS DIRECTED BY THE OWNER.

NOTE: ALL AREAS UNDER EMBANKMENT FILL TO HAVE
ALL TOPSOIL, ROOTS, ETC. REMOVED. AREAS UNDER
EMBANKMENT 7O BE SCARIFIED BEFORE PLACEMENT OF FiLL

40

AT

BMP #;

SECTION

N .5,

REASONABLE, ACCURATE WRITTEN RECORDS OF INSPECTIONS PERFORMED FOR THE
STRUCTURE. RECORDS SHALL DOCUMENT ROUTINE MAINTENANCE AND/OR REPAIRS
PERFORMED. COPIES SHALL BE PROVIDED TO THE COUNTY UPON REQUEST.

THE FACILITY SHALL NQOT ACCEPT ADDITIONAL DRAINAGE OR BE MODIFIED IN ANY WAY
WITHOUT PRIOR CONSENT OR APPROVAL BY THE ENVIRONMENTAL DIVISION OF JAMES
CITY COUNTY.

FERNCO ECCENTRIC
COUPLINGS help maintain
an even, continuous flowline
in critical grade conditions.
They're easy to install and
available to fit all common
sewer pipe size combin-
ations. Made of tough,
flexible elastomeric PVC,
Eccentric Couplings seal
reliably against infiltration and
exfiltration. Eccentric bush-
ings fit one end of Fernco
Standard Flexible Couplings.

Available for all common
sewer pipe materials.

3" PVC

6" DIP

Concrete to C1/Plastic
A-C/Ductile to CI/Plastic
Clay to A-C/Ductile A-C/Ductile to A-C/Ductile
Concrete to Concrete Cl/Plastic to Cl/Plastic

When ordering, please provide size and piping materials io
be connected.

Clay to Clay
Clay to Cl/Plastic

Vanasse Hangen Brustlin, Inc.
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Land Development
Environmental Services
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Williamsburg, Virginia 23185-6316
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BMP #3

B3] 65 L.F. 24" RCP~
@575

STORM MANHQL

RIM=597>[58.79]

35

STORM MANHOLE
36 RIM=76.87 A
INV IN.(18")=72.52 A

STORM MANHOLE
RIM=67.03
INV.=55-5762.38]
WARTOrTT P Cero—
N YERTINACCESSIBEE

[INV._0UT=56.23]

24" FES
INV.=58.57

™

INV. IN=56-4t50.

INV. OUT=4&40—

[22] 25 L.F. 24" RCPH
@ZE8%

24" FES
INV=48.00
OUTFALL POND 3
RIM=68.00
CREST OF RISER:%TBG-
IN\/.(24“RCP)=5766-7
N INV.(6"PVC)=62-66-61.63] STORM MANHOLE
PLAN SCALE: 1"=25 INV.(6"DIP)=55-56H RIM=80.35
GRAPHIC SCALE IN FEET INV. IN=64.29
— SR mes e
0 10 25 50 75

OTTOWAY COURT

P

-

—RISER STRUCTURE:
48" PRECAST CONCRETE RISER PIPE WITH EXTENDED BASE,
FLAT TOP, AND 72" ANTI—VORTEX DEVICE. CREST OF RISER ELEV. =66-56[66.33
TOP OF BASE ELEV. = 56-6¢ 54.83

L.F.

RIM=68.22

15"
INV=75.25

FES

15" RCP

@8.53%

STORM MANHOLE

4—INV. =55-64[56.22)
e Aoy

YN ....

NN TNNY

, ALL JOINTS TO BE WATERTIGHT.

BMP #3

EXISTING

GRADE
___\

BMP

AGGREGATE

GEOTEXTILE FABRIC

12" MIN.

8” VDOT TYPE 21A CRUSHER RUN

EXISTING

ACCESS ROAD DETAIL

NTS.

[OF OF DAM: 6556 |69.2

700 YEAR WSE:

25 YEAR WSE:
10 YEAR WSE:
2 YEAR WSE:
] YEAR WSE:

CREST OF PRINCIFAL SPILLWAY: (65666.37

INV. 6°@ VERT. ORIFICE: —56-66-H55.37

6/ 45

6/ 22

6/ 12

65.56

63.57

NOTE: DETENTION BASIN 70 FUNCTION AS
TEMPORARY T SEDIMENT BASIN UNT/L
STABILIZATION OF ALL AREAS DRAINING 70 /7.
A 67 DIAMETER DEWATERING DEVICE WITH &~
DIAMETER PERFCORATED DRAINAGE TUBING, IN
ACCORDANCE WilH STANDARD 3. 74 OF THE
VESCH, /S 7O Bt FPLACED AT ELEVATION
62.00— SEDIMENT CLEANOUT LEVEL /S 60.00.
6" DUCTILE IRON FIPE TO BE CAPPED UNTIL
FUNCTION AS A SEDIMENT BASIN /1S NO
LONGER REQUIRED.

10

TOP OF DAM_ELEV. = $8-56 CENTERLINE

DEVICE. TOP OFFSET FOR M.H. STEPS

M.H. STEPS EVERY

12" 0.C. CAST IN PLACE

10’
| /
CROWN CENTERﬁ\

CREST OF RISER ELEV. = 6656

60

80 —V.D.0.T. M.H. COVER TO BE CAST IN ANTI—VORTEX

BOTTOM ELEV. = 5666

.I.IJI Jufjxj
z
<
i

:
IMPERVIOUS CORE
COMPACTED TO 95%

46-LF. 6" DIP — /
CLASS 50 @ &6% /

0.92%

50

40

.

48"g M.H.
EXISTING GROUND

8.0°

2 12.25°

12.25°

12.28

4 PRE CAST ANTI—-SEEPAGE COLLARS
3’—9" x 3'-9” x 8" SPACED AS SHOWN

SELECT MISC. BACKFILL (FREE OF STUMPS, ROQTS,
ROCKS, TRASH. ETC.) COMPACTED TO 90% AND PLACED
IN LIFTS NOT EXCEEDING 8 INCHES

RIM=58-72|58.79

— 25 L.F. 24" CLASS Il RCP (O-RING) @ 2:86%
INCLUDING V.D.O.T. STD ES—1

PROVIDE V.D.O.T. CLASS |
DRY RIP-RAP EROSION CONTROL STONE

STILLING BASIN SEE
SHEET C-=23 FOR DETAILS
[A= 16

80

W= 18’
Dy=1.00"
Dp=3.00
D3=3.00

10

ELEV.=69.01 "‘\

-0.86%

60

STILLING BASIN

[~
[ —
\

90.04 INV.=4846

48.18

PROPOSED ES~-
INV.=48.00

[63]
66 L.F. 24" CLASS Il RCP (O—RING) @ #67% ROVIDE FILTER FABRIC

5 60% UNDER RIP-RAP

ELEV.=51.00

40

EW—11 (MOD.) WITH caLvANizED— 0400

BAR GRATE WITH 3/4” GALV. MIN. 96"¢ x 18" THICK

#13—S EXPANDED METAL GRATING 3000 PSI CONCRETE BASE
GROUT AROUND 8" DIP WITH #4 BARS @ 12” ON CENTER
JOINT IF PRECAST ENDWALL EACH WAY POURED IN PLACE

WITH RISER SET 6"
INTO CONCRETE BASE

3" ORIFICE FERNCO
ECCENTRIC COUPLING
(SEE DETAIL SHEET R-2)

KEY TRENCH
BASE WIDTH = &
DEPTH = 4’ MIN.

0+50

(ACTUAL DEPTH AND DIMENSIONS TC
BE DETERMINED BY A GEOTECHNICAL

ENGINEER OR REPCRT)

EXCAVATE TOPSOIL TO SUITABLE MATERIAL —I
AND REPLACE WITH SELECT BACKFILL
COMPACTED TO 95%. EXCAVATED TOPSOIL
SHALL BE STOCKPILED AND RELOCATED

AS DIRECTED BY THE OWNER.

NOTE: ALL AREAS UNDER EMBANKMENT FILL TO HAVE
ALL TOPSOIL, ROOTS, EIC. REMOVED. AREAS UNDER
EMBANKMENT 70 BE SCARIFIED BEFORE PLACEMENT OF Fitl

EMP #3 SECTION

SURVEY PERFORMED BY VHB 4/2013

BMP_MAINTENANCE REQUIREMENTS

THE OWNER OR ITS DESIGNATED REPRESENTATIVE WILL INSPECT THE SWM/BMP STRUCTURES
AFTER EACH SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IFF A WEEKEND OR
HOLIDAY OCCURS. A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH
OR MORE OF GAUGED RAINFALL WITHIN A 24—HOUR PERIOD. ONCE PER YEAR, A
REPRESENTATIVE OF THE COUNTY MAY JOINTLY INSPECT THE STRUCTURE.

THE BASIN SERVES A DRAINAGE AREA OF 3.2 ACRES ASSOCIATED WITH PROPOSED
STONEHOUSE GLEN SECTION 1. PRINCIPAL STRUCTURES ASSOCIATED WITH THIS BMP CONSIST
OF ONE 3—INCH LOW FLOW OUTLET, A 36—INCH PRECAST CONCRETE RISER AND A 24—INCH
CLASS Il RCP OUTLET. THERE IS NO EMERGENCY SPILLWAY ASSOCIATED WITH THIS BASIN.

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL
MEASURES:

— INSPECT FOR SEDIMENT BUILDUP BY VISUAL OBSERVATION AND A PHYSICAL DETERMINATION
OF SEDIMENT DEPTH WITHIN THE POND STORAGE AREAS. IF THE DEPTH OF THE SEDIMENT
REACHES THE DEPTH OF 2'—6" ABOVE THE BOTTOM OF THE POND, REMOVAL IS REQUIRED. AT
THE SAME TIME, OR AT LEAST ONCE PER YEAR, CLEAN THE RISER BOTTOMS AND OUTLET
PIPES OF ACCUMULATED SEDIMENTS. DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT
AN ACCEPTABLE DISPOSAL AREA.

— PERFORM MAINTENANCE MOWING OF POND GRASSES AT LEAST TWICE EACH YEAR. GRASSES
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE
HEADS OF COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS
FROM MATURING. MOWING OF LEGUMES CAN BE LESS FREQUENT. TREES, SHRUBS AND WOODY
VEGETATION ARE NOT PERMITTED TO GROW ALONG OR ON ANY PART OF THE EMBANKMENT

THAT WAS CONSTRUCTED USING ENGINEERED (COMPACTED) FILLS.

— PERFORM SOIL SAMPLING ON STABILIZED POND SOIL AREAS AT LEAST ONCE EVERY 4
YEARS. SOIL SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED SOIL TESTING
LABORATORY SUCH AS VPI&SU. CONTACT THE LOCAL OFFICE OF THE VIRGINIA COOPERATIVE
EXTENSION FOR FURTHER INFORMATIONS. APPLY ADDITIONAL LIME AND FERTILIZER IN
ACCORDANCE WITH TEST RECOMMENDATIONS.

— IN STABILIZED POND AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES,
LIME, FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS. IF
VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70% OF SOIL SURFACES, LIME,
FERTILIZE AND OVER SEED IN ACCORDANCE WITH CURRENT SEEDING RECOMMENDATIONS OR
REQUIREMENTS OF THE VESCH. '

— PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTION FOR THE OBSERVANCE OF
COLLECTED TRASH AND DEBRIS. IMMEDIATELY REMOVE ANY TRASH OR DEBRIS THAT PREVENTS
THE MOVEMENT OF WATER. REMOVE ANY TRASH AND LITTER DOWNSTREAM AND AT STORM
DRAIN OR CHANNEL INFLOW LOCATIONS TO MAINTAIN THE INTEGRITY OF THE STRUCTURE AND
PROVIDE AN ATTRACTIVE APPEARANCE.

— PERFORM ANNUAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL INSPECTION
SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI—-VORTEX DEVICE, TRASH RACK,
ORIFICES/WEIRS, OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE INTEGRITY OF
THE STRUCTURE.

— PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR

SIGNS OF ANIMAL/RODENT BURROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY
REPAIRS, REFILLING OR RESEEDING.

— PERFORM ANNUAL OBSERVATIONS OF PERIMETER AREAS SURROUNDING THE FACILITY TO
ENSURE CHANGES IN LAND USE, TOPOGRAPHY OR ACCESS HAVE NOT OCCURRED AND DO NOT
AFFECT THE OPERATION, MAINTENANCE, ACCESS OR SAFETY FEATURES AS PROVIDED.
APPROPRIATE ACTION IS REQUIRED TO ENSURE ADEQUACY AND TO PROVIDE A CLEAR, SAFE
PASSAGE FOR MAINTENANCE VEHICLES TO THE ENGINEERED EMBANKMENT AND PRINCIPAL FLOW
CONTROL STRUCTURES.

RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE,
ACCURATE WRITTEN RECORDS OF INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS
SHALL DOCUMENT ROUTINE MAINTENANCE AND/OR REPAIRS PERFORMED. COPIES SHALL BE
PROVIDED TO THE COUNTY UPON REQUEST.

THE FACILITY SHALL NOT ACCEPT ADDITIONAL DRAINAGE OR BE MODIFIED IN ANY WAY WITHOUT
PRIOR CONSENT OR APPROVAL BY THE ENVIRONMENTAL DIVISION OF JAMES CITY COUNTY.

GRAPHIC SCALE

0 5 10 20 40

( IN FEET )
1 inch = 10 ft.
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James City County, Virginia
Environmental Division

Erosion and Sediment Control and
Stormwater Management Design Plan Checklists

Table of Contents

Contents
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GENERAL INFORMATION
Project Name: SHonehouse Glen
Owner / Applicant: Stonehouse @ Wc thamsbuxa Ltg
Plan Preparer: __Lan $i Email: _@ml‘n@L&ndanLdg com
Project Location: Stonehouse
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County Plan No. (if known):
County BMP Type:.  Flow AHenuation « - )
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Erosion & Sediment Control Plan Design Report.
Stormwater Management Design Plan (Plans, Profiles, Details, etc.).
Stormwater Management Design Report.
Other, List:
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; - \) : JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

E EROSION AND SEDIMENT CONTROL PLAN CHECKLIST

} 1.  GENERAL:

) Yes No N/A . .

- & 00 FAMILIARITY with current versions of Chapter 8, Erosion and Sedimentation Control

! and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH).

& 0o LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required
for the project.
oo B/ VARIANCE if ﬁecessary, requested in writing, for the plan approving authority to waive

. or modify any of the minimum standards and specifications of the VESCH deemed

k inappropriate based on site conditions specific to this review case only. Variances which

] , are approved shall be properly documented in the plan and become part of the approved
erosion and sediment control plan for the site.

4

F

i 1. SITE PLAN:

? :_} Yes No N/A

i [ VICINITY MAP locating the site in relation to the surrounding area. Include any major

landmarks which might assist in physically locating the site.
; d0o0 INDICATE NORTH direction in relation to the site.

1 g 00 LIMITS OF CLEARING AND GRADING for the site including that required for
5 implementation of erosion and sediment controls, stockpile areas and utilities.

@0 o DISTURBED AREA ESTIMATES in acres of"'Square feet for the project.

B/ O o0 EXISTING TOPOGRAPHY or contours for the site at no more than 5 foot contour
interval,

d [ FINAL TOPOGRAPHY, contours or proposed site grading in accordance with the design
plan which indicates changes to existing topography and drainage patterns at no more
than 2 foot contour interval (or 1 foot contours where required).

& o a EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours
in some instances, especially if terrain is in a low lying area or relatively flat.

E( O0 EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas.

Page l.of 14
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EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences,
structures and other important surface features of the site.

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia.

ENVIRONMENTAL INVENTORY in accordance with Section 23-10(2) of the Chesapeake

Wetlanol \vmits Bay Preservation Ordinance of James City County. Inventory generally includes: tidal

Sheawn on

shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes

P Plan She +steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory

0ood

,MDD

0o

doo

@00

&/U'D

oo&

evidence that appropriate permits are being pursued for the entire project.

100-YEAR FLOODPLAIN LIMITS or any special flood hazard areas or flood zones based
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMS) or Flood
Hazard Boundary Maps (FHBMs) of James City County, Virginia.

DRAINAGE AREAS for offsite and onsite areas, existing or proposed as applicable. Include
drainage divides and directional labels for all subareas at points of interest and size (in
acres), weighted runoff coefficient or curve number and times of concentration for each
subarea.

CRITICAL EROSION AREAS which require special consideration or unique erosion and
sediment control measures. Refer to the VESCH, Chapter 6 for criteria.

DEVELOPMENT PLAN for the site showing all improvements such as buildings, structures,
parking areas, access roadways, above and below ground utilities, stormwater management
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities,
etc.

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and
temporary stormwater management due to land disturbance activities at the site. Use
standard abbreviations, labels and symbols ¢onsistent for plan views based on minimum
standards and specifications in Chapter 3 of the VESCH.

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

OFFSITE LAND DISTURBING AREAS including bonow_sites, waste areas, utility
extensions, etc. and required erosion and sediment controls. If none are anticipated for the
project, then indicate on the plans by general or erosion and sediment control notes.

DETAILS or alternately, appropriate reference to current minimum standards and
specifications of the VESCH for each measure proposed for the project. Non-modified,
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc.

Any modification to standard details should be clearly defined, explained and illustrated.

Page 2 of 14
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MAINTENANCE PLAN or alternately, appropriate reference to current minimum standards
and specifications of the VESCH, outlining the inspection frequency and maintenance
requirements for all erosion and sediment control measures proposed for the project.

TRENCH DEWATERING methods and erosion and sed:ment controls, if antlclpated for the
project.

CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion.

and sediment controls and site, grading and utility work to be performed for the project by
the site contractor.

PHASING PLAN if required for larger project sites that are to be developed in stages or
phases.

STANDARD COUNTY NOTES are required to be placed on the erosion and sediment control

plan. Refer to the standard James City County Erosion and Sediment Control Notes dated
May 5, 1999.

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved plans,
drawings, technical reports and specifications.

M. NARRATIVE:

Yes No N/A
00

7doo
cfuls)

ood”
700

I

PROJECT DESCRIPTION briefly describing the nature and purpose of the land disturbing
activity and the acreage to be disturbed.

EXISTING SITE CONDITIONS description of existing topography, land use, cover and
drainage patterns at the site.

ADJACENT AREA descriptions of neighboring onsite or offsite areas such as streams, lakes,

property, roads, etc. and potential impacts due to concentrated flow or runoff from the land
disturbing activity.

OFFSITE DISTURBED AREA descriptions of proposed borrow sites, waste or surplus areas,
utility extensions and erosion and sediment controls to be implemented.

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil group (HSG) classification, surface runoffpotential,
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential,

limitations for use and anticipated depths to bedrock and the seasonal water table, as
applicable.

CRITICAL AREAS on the site which many have potentially serious erosion and sediment
control problems and special considerationsrequired (ie. steep slopes, hydric soils, channels,
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.)

Page 3 of 14



-’

Yes No N/A
& 00

oo

&0 o

Yes No N/A
®0.0

oo o

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific
erosion and sediment control plan as proposed for the land disturbing activity. Measures
should be consistent with those proposed on the site drawings. Address general use,
installation, limitations, sequencing and maintenance requirements for each control measure.

STABILIZATION MEASURES required for the site, either temporary or permanent, and
during and following construction including temporary and permanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or
special stabilization techniques to be utilized at the site.

STORMWATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or
permanent nature, and strategies, sequences and measures required for control. May
reference the stormwater management plan for the site, if prepared, for permanent
stormwater management facilities and control of drainage once the site is stabilized.

Iv. CAL TIONS:

CALCULATIONS AND COMPUTATIONS associated with hydrology, hydraulics and design
of proposed temporary and permanent erosion and sediment control measures including:
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope
drains, outlet protections, etc. Computations are not required on the construction plan and
may be attached in a supplemental erosion and sediment control plan design report, if
presented in a clear and organized format.

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with schematic or sketch cross-section showing applicable design and construction data,
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing,
interim or proposed conditions) in accordance with Minimum Standard 3.14 of the VESCH.

Page 4 of 14
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

I GENERAL:
Yes No N/A

& oo

oo
oo®

700
no&

DDFB/

00
oo&
0 o

FAMILIARITY with current versions of the James City County Guidelines for Design and
Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook
(VESCH); and the Virginia Stormwater Management Handbook (VSMH).

WAIVER OR EXCEPTION if necessary, requested in writing, for the plan approving
authority to waive or except the requirements of Chapter 23, Chesapeake Bay
Preservation ordinance in accordance with procedure established in Sections 23-14
through 23-17 of the ordinance. Applies to this review case only.

VARIANCE REQUEST if necessary, requested in writing for the plan approving authority
to waive or modify any of the minimum standards and specifications of the VESCH
deemed inappropriate based on site conditions specific to this review case only.
Variances which are approved shall be properly documented in the plan and become part
of the approved erosion and sediment control plan for the site.

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved
stormwater management plans, drawings, technical reports and specifications.

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan
for the project attains at least 10 BMP points (New Development) or traditional pollutant
load reduction computations per the Chesapeake Bay Local Assistance Manual
(Redevelopment Only).

PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points
claimed in the BMP worksheet. ’

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed
with the County for the project.

FEMA FIRM PANEL reference with designated special flood hazard areas or zone
designations associated with the site, as applicable.

DRAINAGE AREA MAP at a maximum scale of 1"=200' scale showing drainage area
boundaries for pre- and postdevelopment conditions and associated time of concentration
flow paths. Labels to include drainage area size, runoff coefficient or curve number and
time of concentration for each subarea shown on the map.

Page 5 of 14
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Yes No N/A
& 00

oo o

See em's-h'nj
Side condihions
harratve also.

dDD

G{CID

400

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia with
approximate locations of the project site, BMPs and applicable drainage basins.

STORMWATER MANAGEMENT NARRATIVE in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving
water or drainage facility; existing site and drainage basin conditions (topography, land
use, cover, slopes, etc.); proposed site development; proposed stormwater management
and drainage plan including County BMP type selected; summary of hydrology and
hydraulics; maintenance program; and any special assumptions utilized for development
of the stormwater management and drajnage design plan or computations. .

TEMPORARY STORMWATER MANAGEMENT (if applicable) for control of stormwater
runoff encountered during construction activities in addition to measures provided in the
erosion and sediment control plan or stormwater management/drainage plan for the site.

Adequate protection measures or sequencing provided. '

MODIFICATION PLAN clearly defined for temporary sediment control structures which
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information or details.
Normally related to primary control structures associated with dry detention or wet
retention ponds. Normally not permitted for Group C or D categories such as
bioretention, infiltration and filtering system facilities.

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-1/2 x
11 inch size format. Report shall generally include a title sheet, date, project
identification, owner and preparer information, table of contents, narrative, summaries
and computations as required. Computations may include: backwater, closed conduit,
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer,
water quality, extended detention or stream channel protection and muti-stage storm
routing calculations, as applicable, for the project. Computation data may include hand
or computer generated computations, maps or schematics. All information should be
presented in a clear, easy to follow format and should closely match construction plan
information.

PLAN VIEW at 1 inch = 50 ft. scale or less (1" = 40',1" = 30/, etc.)

00 North arrow and plan legend.

g0o0 Property lines.

g 00 Adjacent property information.

@00 Existing site features and existing impervious cover areas.

@00 Impervious cover tabulations.

4 oo Existing drainage facilities (natural or manmade).

@00 Existing environmentally sensitive areas (RPA, wetlands, floodplain,
steep slopes, critical soils, buffers, etc.).

@00 Existing and proposed contours (1' or 2' contour interval) and spot
elevations as necessary to define high and low topography.

G( ao Existing and proposed easement locations.
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Yes No N/A

g0 0
@00

o
&

oo

00

oo
o0&

QQRYA0
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Proposed site improvements and proposed impervious cover areas.
Proposed stormwater conveyance, drainage and management facilities
with appropriate labeled construction data and information.
Proposed landscaping and seeding plans (disturbed areas, pond
interior, etc.). . _ _

Proposed slope stabilization areas (riprap, blankets, mattings, walls,
etc.).

Delineation of permanent pools and the 1-, 2-, 10- and 100-year
Design Water Surface Elevations.

Delineation of ponding, headwater, surcharge or backwater areas
which may affect adjacent existing or proposed buildings, structures
or upstream adjacent properties.

Test boring locations with reference surface elevations (if known).
Risers, barrels, underdrains, overflows and outlet protections.
Emergency spillway level section and outlet channel. '
Existing and proposed site utilities and protection measures.
Erosion and sediment control measures (for site or BMP).
Maintenance or access corridors to permanent stormwater
management, BMP or drainage facilities.

STORMWATER CONVEYANCE SYSTEMS:
Yes No N/A

& 00

B/DD

PLAN VIEWS

0
& o

s
&0

O

o

o
O

Storm drain lengths, sizes, types, classes and slopes for all segments.
Label directly on plan or use structure/pipe schedule.

Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.

All structure numbers labeled.

Adequate horizontal clearance from other site utilities or structures.

PROFILES generally are not required but are encouraged to expedite review. If
not provided, ensure all pipe segments.have adequate minimum cover, do not
exceed maximum depths of cover for the type/class of pipe specified and do not
conflict with other site utilities or excavation areas.

Typical storm drain bedding details or reference note.

Standard details or reference note for all proposed access structure
types (inlets, manholes, junctions, etc.).

Inlet shaping detail or applicable reference note.

Step detail or applicable reference note (if depth 4 ft. or more).
Typical open channel details with designation, location, shape, type,
bottom width, top width, lining, slope, length, side slope, and
installation depth required for construction. Channel design data as
necessary may also be included.

Outlet protections at all pipe outfalls.

Page 7 of 14
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Yes No N/A
000 STORMWATER CONVEYANCE SYSTEM COMPUTATIONS
0O O  Storm Sewer Design computations based on 10-year design event.
g0 0o Hydraulic Grade Line computations based on 10-year design event.
&0 0o Inlet computations based on current VDOT procedure for spread,
ponding depth and grate size required. :
0 O & Culvert Headwater computations. Design based on 10-year design
storm event and check only for 100-year storm event.
00 B/ Open Channel computations based on 2-year design event for velocity
. and 10-year design event for capacity.
&0 0 _ Standard outlet protection or special energy dissipators.
o & o Pipe thickness design computations, as required, for selected pipe
type (live load, minimum cover, maximum height of cover, etc.).
e | Adequate channel computations for receiving channels (based on
field measured channel section data).

STORMWATER MANAGEMENT / BMP FACILITIES:

Yes No N/A

B) 0 O  HYDROLOGY - An SCS based methodology is required for the design of
stormwater management/BMP facilities with watersheds exceeding 20 acres.
Under 20 acres, other generally accepted methodologies such as the modified
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter
5 of the VSMH.

(3/ 0O O  Runoff Curve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.

M (O O Time of concentration: predeveloped and ultimate development
indicating overland, shallow concentrated, and channel flow
components (200 ft. maximum length for overland flow).

G?/ 0O O Hydrograph generation (tabular or graphical): pre- and

For 2wy onlu = postdevelopment conditions for the ¥4, 2-, 10-, and 100-year design
.P',Ye —Du%. storm events. ;

J 0O O  FACILITY CONFIGURATION and MINIMUM SEPARATIONS
a0 Screening and layout consistent with Section 24-98(d) of the Chapter
: 24 Zoning ordinance (landscaping, screening, visibility, etc.).

0.0 @ Basic considerations. for safety and unauthorized entry.

& 0 O _ Praper length to width ratio (Typically 2H:1V).

O O @ Facilities with deep pools (4 feet or more in depth) provided with two
benches. Fifteen (15) ft. safety bench outward from normal pool at
maximum 6 percent slope and aquatic bench inward from normal

_ shoreline below normal pool. Narrower widths may be considered on
a case-by-case basis.

00 B/ Pond buffer minimum 25 feet outward from maximum design WSEL.
Additional setbacks may be required to permanent structures.

B/ O O No trees, shrubs or woody plants within 15 feet of embankment toe or
25 feet from principal spillway structure.

Page 8 of 14
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Yes No N/A
@0 0

&0

00

O

O

Yes No N/A

0O O & Infiltration and filtering system facilities generally located at least 100
feet horizontally from any water supply well; 100 feet from any
downslope building; and 25 feet from any upslope buildings, unless
site specific investigation allows for reduced separation.

RAULIC COMPUTATIONS

Elevation- or Stage- Storage curve and/or tabular data.

Weir / Orifice Control - Extended Detention. _

Weir / Orifice Control - riser 1-year control for channel protection.
Weir / Orifice Control - riser 2-year control for quantity (if required).
Weir / Orifice Control - riser 10-year control for quantity (if required).
Inlet / Outlet (barrel) control - (All Storms).

Check for barrel control prior to riser orifice flow to prevent slug flow-
water harnmer conditions. :

Emergency spillway capacity and depth of flow.

Elevation - Discharge (Outlet Rating) curve and/or table. Provide all
supporting calculations and/or design assumptions.

Adequate channel computations for receiving channel. May be waived
if facility is designed based on current Stream Channel Protection
criteria.

O oo 0Ooagoaoaoa
q 00 909QRaa

0 @/ QAQOQO0

POND or RESERVOIR ROUTING

(0 O Storage-Indication Routing of postdeveloped inflow hydrographs for
the 1-, 2-, 10-, and 100-year design storms. Preference is for structure
to discharge.up to the 10-year storm through the principal spillway and
pass the 100-year storm with a minimum 1 foot of freeboard through a
combination principal and emergency spillways. If no emergency
spillway is provided, riser must be large enough to pass the design high
water flow and trash without overtopping the facility, have 3 square feet
or more of cross-sectional area, contain a hood type inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum 8 ft.
width are also reconnnehg_ied at or above the design 100-year storm
elevation. ' .

D/ 0O O Downstream hydrographs at established study points, if conditions
warrant (ie. facility discharge combined with uncontrolled bypass).

MISCELLANEOUS COMPUTATIONS

0o Water quality volume for permanent pool based on selected BMP
treatment volume (WQv).

00 & Water quality volume for extended detention based on selected BMP
treatment volume (WQv) with drawdown computations.

0 0O @ Drawdown computations for the 1-year, 24 hour detention for stream

channel protection criteria.
0.0 & Pond drain computations (within 24 hours).
Q/ O O  Anti-seep collar design (concrete preferred) or match material type.
& 0 O  Filter diaphragm design (or alternative method of controlling seepage).

Page 9 of 14
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Yes No N/A
000

Yes No

N/
O 0 @} Riser / base structure flotation analyses. FS = 1.25 minimum.

0o0&

oo&
o0&

Downstream danger reach study and/or emergency action plan (if
conditions warrant).

Upstream backwater analyses onto offsite adjacent property

(if conditions warrant).

100 year floodplain impacts (if conditions warrant).

GEOTECHNICAL REQUIREMENTS

0 &0
oo
oo

CIIE/D
0 &0
E/CID

See C-2(

Geotechnical Report with recommendations specific to BMP facility
type selected. Report prepared by a registered professional engineer.
Requires submission, review and approval prior to issuance of Land
Disturbance Permit.

Initial Feasibility Testing requirements satisfied as per Appendix E of
the James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and
Filtering System BMP types only).

Concept Design Testing requirements satisfied as per Appendix E of the
James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and
Filtering System BMP types only).

Minimum Boring locations: borrow area, pool area, principal control
structure, top of facility near one abutment and emergency spillway if
provided.

Boring logs with Unified Soil Classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table
indicated. '

Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation of record
drawings and construction certifications as reguiredfor project facilities
may not necessarily be performed by the plan preparer. These
components may be performed by others.

PRINCIPAL SPILLWAY PROFILE AND ASSOCM TED DETAILS

00O

EXISTING GROUND AND PROPOSED GRADE
@0 O Embankment or excavation side slopes labeled (3H:1V
‘ maximum).
& 0 O Minimum top width labeled (per VESCH or VSMH
requirements).
® 0 O Removal of unsuitable material under proposed facility
(per Geotechnical Report requirements).

Page 10 of 14



[SU

id

ol
g 3

Yes No N/A

O O O CORETRENCH

0oo

000

0o
000

s

Material (per plan or Geotechnical Report).

Bottom width (4' minimum or greater as dictated by
Geotechnical Report recommmendations).

Side slopes (1:1 maximum steepness) _

Depth (4' minimum or greater as dictated by Geotechnical
Report).

PRINCIPAL CONTROL STRUCTURE. RISER OR SIMILAR
STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS)

®0 0
&0 0

o
Q DDQDD

Q_ ago

a Qaaq

E(DG

Durable, watertight, resistant material (concrete preferred).

Riser diameter is at least 1.25 times larger than barrel
diameter.

. All pertinent dimensions and elevations shown.

Control orificé or weir dimensions and elevations shown.
Trash rack - removable - for each release.

Anti-vortex device, baffle or plate.

Riser base structure with dimensions and embedment
specifications (concrete preferred).

Interior access (steps, ladders, etc.) for maintenance for
structures over 4 feet in height. Excessively high risers

. may need some form of exterior access on top portion.

Low flow orifice with trash rack device.

PRINCIPAL CONTROL STRUCTURE OUTLET BARREL

@00

&0 0

&0 o
@0 0

Material (ASTM C-361 reinforced concrete pipe) with
watertightjoints. Prior approval required for all other pipe
material (other RCP types, CMP, CPP, PVC, etc.).
Support and bedding requirements for barrel - concrete
cradles, etc. or as recommended by the Geotechnical
Report.

Pipe inverts; length, size, class and slope shown.

Flared end section or endwall provided on barrel outlet.

SEEPAGE CONTROL
g.0o [Q/ Phreatic line shown (4:1 slope measured from the

Q/DCI

intersection of the embankment and the principal spillway
design high water).

ANTI-SEEP COLLARS

&0 0 Anti-seep collar, concrete preferred.

B/ g0 Size - 15 percent increase in length of
saturation using outside pipe diameter.

E/D O Spacing and location on barrel (located at
least 2 feet from a pipe joint).

Page 11 of 14
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Yes No N/A
l 00
l 000
l o000

aRa ouuy
Qoo

000

FILTER DIAPHRAGMS

00 Design based on latest NRCS design
methods and certified by a professional
engineer.

VATION AND DIMENSIONAL DESIGN DATA

00

oao&

Top of facility - construction height and settled height (10
percent settlement).

Crest of principal control structure splllway at least one (1)
foot below crest of emergency spillway, if provided.
Minimum freeboard of one (1) foot above the 100-year
design high water elevation for facilities with an
emergency spillway.

Minimum freeboard of two (2) feet above the 100-year
design high water elevation for facilities without an
emergency spillway or in accordance with the SCS
National Engineering Handbook (prior approval required).
Basin Sediment Clean-Out elevation (permanent mode).
Typically 10 to 25 percent of water quality volume.

CROSS SECTION THROUGH FACILITY

(]

O

oo&

Existing Ground.

Proposed grade.

Top of facility - constructed and settled.

Location of emergency spillway with side slopes labeled
(emergency spillway in cut). '

Bottom of core trench (4' minimum).

Location of each soil boring.

Barrel location.

Existing and proposed utility location/protection.

[ERGENCY SPILLWAY PROFILE

oo

@55

0o Q/ PRETREATMENT DEVICES of adequate depth and properly designed

Existing ground.
Inlet, level (control) and outlet sections per SCS.
Spillway and crest elevations.

using required pretreatment volumes for the selected County BMP

facility type.

Including, but not limited to: sediment forebays, sediment

basins, sumps, grass channels, gravel diaphragms, plunge pools,

chamber separators, manufactured systems or other acceptable methods.
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To be previded.
a0

i oo
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: \} ? No N/A
‘ 0O O CONSTRUCTION SPECIFICATIONS and NOTES

Anticipated sequence of construction for BMP (consistent
with erosion and sediment control plan).

Provisions to control base stream or storm flow conditions
encountered during construction.

Site and subgrade preparation requirements.

Embankment, fill and backfill material soil and placement

(lift) thickness requirements.

Compaction and-seilmeisture content requirements.
Geosynthetics for drainage, filtration, moisture barrier,
separation, and reinforcement purposes.

Clay or synthetic (PVC or HDPE) pond liners.

Storm drain, underdrain and pipe conduit requirements.
Minimumdepth of pipe cover for temporary (construction)
and final cover conditions. '

Permanent shutoff valve and pond drain.

Concrete requirements for structural components.

Riprap and slope protection.

Access or maintenance road surface, base, subbase.
Temporary and permanent stabilization measures.
Temporary or permanent safety fencing.

BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
Dust and traffic control (if warranted).

Construction monitoring and certification by professional. -

. Other:

Other:

0O 0O 0 MAINTENANCE PROVISIONS

Entity responsible for maintenance identified..
Maintenance Plan which outlines the long-term schedule
for inspection/maintenance of the facility and forebays
Maintenance access from public right-of-way or publicly
traveled road.

Maintenance easement provided encompassing high water
pool and buffer, principal and emergency spillways, outlet
structures, forebays, embankment area and possible
sediment-removal stockpile areas.

Minimum 6 foot wide public safety shelf (landing) or
alternative fencing.
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Iv. OUTLET PROTECTIONS:

Yes No N/A
&0 0

Q0ORARA
nogooQ
iRDDDD

Sized for maximum design release (generally 10-year storm).

Flared end section or endwall.

Dimensions. ,

Rock or riprap size, quantity and placement thickness.

Slope at 0 percent (Level Grade).

Geotextiles (nonwoven). ,
Special energy dissipators are required for design discharge velocities
that exceed eighteen (18) feet per second; or if use of standard outlet
protection would result in velocities exceeding permissible channel
velocities; or if space restricts or limits their use.

V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN:

SWMProg/BMP/Checklist/ChkList

Plan Preparer: LandMark Des \‘5n C’U‘bu’:

Date: 16)2a oz
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Stonehouse Glen Subdivision

October 28, 2003

PROJECT DESCRIPTION:

Section 1 of the Stonehouse Glen Subdivision proposes the construction of 76 single-family
detached residential homesites, two park areas totaling 2 acres of land, a pump station site and a
stormwater management facility designed for flow attenuation only. To effect this plan,
disturbance to approximately 9 acres of land will be required for construction of proposed public
streets, on-site public utilities and the pump station, the stormwater management facility and
other erosion and sediment control devices.

EXISTING SITE CONDITIONS:

Existing topography is characterized by relatively narrow ridgetops with intervening ravine
systems. Elevations range from approximately 50 feet above MSL to approximately 115 feet
above MSL. The existing land use is vacant. The existing cover is forested with a combination
of mixed deciduous and evergreen species; the majority of the site has been repeatedly timbered
over the past 50+ years. Surface drainage flows generally from the south to the north through a
series of ravines which coalesce at Bird Swamp, and thereafter, flows enter the Ware Creek and
ultimately the York River.

ADJACENT AREA DESCRIPTION:

Adjacent on-site areas (Land Bays 19, 20 and 22) are characterized by the same topographic
features and drainage patterns, with surface drainage flowing along the same path as described
above. All land east, west, north and south of the subject site is undeveloped, wooded and
characterized by ridgetops dissected by ravines. The floodplain of Bird Swamp is broad with a
braided channel; all other ravine systems are restricted in width and depth and with fairly direct
flow lines. Substantial undisturbed land separates the proposed land disturbance activities
associated with the subject project and the receiving waters; concentrated flow is being
purposefully limited across the project with the majority of post-development flow being
directed to the many ravine systems, well below erosive velocities. Potential impacts to

receiving waters are expected to be negligible given structural E&S practices and the sequence of
construction proposed.
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STONEHOUSE GLEN
SEDIMENT AND EROSION CONTROL NARRATIVE

The erosion and sediment control plan utilizes various methods to contain sediment and minimize
erosion. The methods include silt fence, diversion dikes, temporary drains, sediment traps, sediment
basins, inlet protection, etc.

Where the upslope drainage area is within the allowable parameters for silt fence, it is used. Other
areas, exceeding these limits, utilize sediment traps and sediment basins below construction areas.
Sediment traps and sediment basins are used in four different locations. The permanent detention
basins are to function as temporary sediment basins during construction, until areas draining to them
are stabilized.

Sediment trap #1 on Lot 19 will collect runoff for the road construction at the east end of Ashlock Court.
The runoff from the wooded area above the sediment trap will be diverted with diversion dikes through
a temporary pipe system. The temporary pipe will be filled with flowable fill after stabilization.

Three permanent detention basins will function as temporary sediment basins until all areas draining to
them are stabilized. The design and construction for all erosion and sediment control measures can be
found on Sheets C-16, C-16A, C-16B, C-24, C-25 and C-26.



Sediment Basin #1

“1/3 ac lots SB

Post development to SB

1

Drainage Diagram for bmp 1 temp sed basin Revised
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1992 3.14
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with of without an emergency spillway)

Project 57’011}(9;4(9 1V r2a é?Lé:AJ e Tion Z /
Basin # B/MAP #‘/ Location 50()7,4 £AO/ /4:>L0 ek Ce ouef

Total area draining to basin: //, 05 acres.

Basin Vol Desi
Wet Storage:
1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu. yds. x //.05 actes = 404 a. yds.

2. Available basin volume = 743, 2 cu. yds. at elevation 75, 24 . (From
storage - elevation curve)

3. Excavate cu. yds. to obtain required volume*.

* Elevation corresponding to required volume = invert of the dewatering

orifice.
4, Available volume before cleanout required.
33 cu. yds. x /405 acres = .__?d_/_z cu. yds.
5. Elevation corresponding to cleanout level = 76»/4 .
(From Storage - Elevation Curve)
6. Distance from invert of the dewatering orifice to cleanout level = _?_ ft.
(Min. = 1.0 ft.)
Dry Storage:
| 7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 cu. yds. x /4O& acres = 740,4 cu. yds.

I - 112
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1992 314

8. Total available basin volume at crest of riser* = 40’@3 cu. yds. at
elevation &J.44 (From Storage - Elevation Curve)

* Minimum = 134 cu. yds./acre of total drainage area.

9.  Diameter of dewatering orifice = = & in.

10.  Diameter of flexible tubing = ord in. (diameter of dewatering orifice
plus 2 inches).

Prelimin i vation
11. Crestof Riser = &0, &4
Top of Dam = 5 3, 87

- BL5] (z26ve
Design High Water = 2152 Qw);, )
Upstream Toe of Dam = & 7.0
Basin Shape
12.  Length of Flow L =
Effective Width We

If > 2, baffles are not required

If < 2, baffles are required ;;/fé
V4

Runoff
3. Q = 20. 80 cfs (From Chapter 5)
4. Q5 = 57,6/ cfs (From Chapter 5)
Principal Spillway Design
15.  With emergency spillway, required spillway capacity Q =Q, = cfs.

(nser and barrel)

Without emergency spillway, required spillway capacity Q =Qy = 5/ ¢l cfs.

(riser and barrel)

I - 113 \



1992

16.

17.

18.

19.

20.

22.

3.14

‘With emergency spillway:

Assumed available head (h) = /\/4 __ ft. (Using Q)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:

/
Assumed available head (h) = as ft. (Using Qys)

h = Design High Water Elevation - Crest of Riser Elevation
Riser diameter (D,) = & _in. Actual head (h) = ft.
(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length (1) = &S24 ft.

- Head (H) on barrel through embankment = /3,80 ft.

(From Plate 3.14-7).

Barrel diameter = 30" _in.

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).
Trash rack and anti-vortex device

Diameter - 2" inches.

Height = __7_4_ inches.

(From Table 3.14-D).

Emergency Spillway Design
21.

Required spillway capacity Q. = Q5 - Qp = A/,L cfs.

Bottom width (b) = A& ft; the slope of the exit channel (s) =
ft./foot; and the minimum length of the exit channel (x) =
ft.

(From Table 3.14-C).

III - 114



1992 | 3.14
ti-
23.  Depth of water at principal spillway crest (Y) = Mt.
Slope of upstream face of embankment (Z) = 2 :l.
Slope of principal spillway barrel (S;) = /O %
Length of barrel in saturated zone (L) = __ &2 ft.
) f
24.  Number of collars required = _i_ dimensions = _ 4- X4
(from Plate 3.14-12).
Final Design Flevations
25. TopofDam = 43 82
" Design High Water = £/ &7 /7«5 ;/moaj -
Emergency Spillway Crest = A/ A.
Principal Spillway Crest = 50 :&4
Dewatering Orifice Invert = _ 78, /5
Cleanout Elevation = 74, /4

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) = 72.00

I - 115
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1/3 ac lots SB: Post development to SB 1 Runoff Area=11.050 ac Runoff Depth=1,70"
Tc=20.0 min CN=81 Runoff=20.80 cfs 1.565 af

Pond SB - 1: Sediment Basin #1 Peak Elev=80.52' Storage=38,954 ¢f Inflow=20.80 cfs 1.565 af
Outflow=1.40 cfs 1.022 af

Total Runoff Area = 11.050 ac Runoff Volume = 1,565 af Average Runoff Depth = 1.70"

e ey



bmp 1 temp sed basin Revised Type II 24-hr 2 year Rainfall=3.50"
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Subcatchment 1/3 ac lots SB: Post development to SB 1

Runoff = 20.80 cfs @ 12.13 hrs, Volume= 1.565 af, Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1I 24-hr 2 year Rainfall=3.50"

Area (ac) CN  Description °
11.050 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment 1/3 ac lots SB: Post development to SB 1

Hydrograph
23 l _A _’, _»,_,1_ .
29 . ; '2080:15 Lo ' : : o o
21—‘. »»»»»» - - - B SR e

121!;' Rainfall=3s0"
] Runoff Area=11. 050 ac :
ot ) ,Runoﬁ Volume-1 565_af

Flow (cfs)
m
c
=
O
:ﬁ
U
D

'U
-
’f
._i
\'
°.

| Tem200min o B
iCN=81 . R4

] ‘ R ’; aanam S aran = ‘ “ "1”"‘9“‘ i‘)' AR l"‘ ’l""‘l‘;‘ ‘1" NN "l”‘l“"‘l"“‘l
o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Hydrograph for Subcatchment 1/3 ac lots SB: Post development to SB 1

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) {cfs} | (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 13.00 2.70 1.09 2.27
0.25 0.01 0.00 0.00 13.25 2.75 1.13 1.86
0.50 0.02 0.00 0.00 13.50 2.80 1.16 1.62
0.75 0.03 0.00 0.00 13.75 2.84 1.19 1.42
1.00 0.04 0.00 0.00 14.00 2.87 1.21 1.27
1.25 0.05 0.00 0.00 14.25 2,90 1.24 1.13
1.50 0.06 0.00 0.00 14.50 2.93 1.26 1.06
1.75 0.07 0.00 0.00 14.75 2.96 1.28 1.01
2.00 0.08 0.00 0.00 15.00 2.99 1.30 0.96
2.25 0.09 0.00 0.00 15.25 3.01 1.32 0.91
2.50 0.10 0.00 0.00 15.50 3.04 1.34 0.86
2.75 0.11 0.00 0.00 15.75 3.06 1.36 0.81
3.00 0.12 0.00 0.00 16.00 3.08 1.38 0.76
3.25 0.13 0.00 0.00 16.25 3.10 1.39 0.71
3.50 0.14 0.00 0.00 16.50 3.12 1.41 0.68
3.75 0.16 0.00 0.00 16.75 3.14 1.42 0.67
4,00 0.17 0.00 0.00 17.00 3.16 143 0.65
4,25 0.18 0.00 0.00 17.25 3.17 1.45 0.63
4,50 0.19 0.00 0.00 17.50 3.19 1.46 0.61
4.75 0.21 0.00 0.00 12.75 3.21 147 0.59
5.00 0.22 0.00 0.00 18.00 3.22 1.49 0.58
5.25 0.23 0.00 0.00 18.25 3.24 1.50 0.56
5.50 0.25 0.00 0.00 18.50 3.25 1.51 0.54
5.75 0.26 0.00 0.00 18.75 3.27 1,52 0.52
6.00 0.28 0.00 0.00 19.00 3.28 1.53 0.50
6.25 0.30 0.00 0.00 19.25 3.30 1.54 0.48
6.50 0.31 0.00 0.00 19.50 3.31 1.55 0.47
6.75 0.33 0.00 0.00 19.75 3.32 1.56 0.45
7.00 0.35 0.00 0.00 20.00 3.33 157 0.43
7.25 0.36 0.00 0.00 20.25 3.34 1,58 0.41
7.50 0.38 0.00 0.00 20.50 3.35 1,59 0.40
7.75 0.40 0.00 0.00 20.75 3.37 1.60 0.40
8.00 0.42 0.00 0.00 21.00 3.38 1.61 0.39
8.25 0.44 0.00 0.00 21.25 3.39 1.62 0.39
8.50 0.46 0.00 0.00 21.50 3.40 1.63 0.39
8.75 0.49 0.00 0.00 21.75 3.41 1.64 0.38
9.00 0.51 0.00 0.01 22.00 3.42 1.64 0.38
9.25 0.54 0.00 0.04 22.25 3.43 1,65 0.38
9.50 0.57 0.00 0.07 22.50 3.44 1.66 0.37
9.75 0.60 0.01 0.10 22.75 3.45 1.67 0.37
10.00 0.63 0.01 0.14 23.00 3.46 1.68 0.37
10.25 0.67 0.02 0.19 23.25 3.47 1.68 0.36
10.50 0.71 0.02 0.26 23.50 3.48 1.69 0.36
10.75 0.76 0.03 0.35 23.75 3.49 1.70 0.36
11.00 0.82 0.05 0.48 24.00 3.50 1.71 0.35
11.25 0.90 0.07 0.66

11.50 0.99 0.09 0.99

11.75 1.35 0.24 2.37

12.00 2.32 0.82 13.74

12.25 247 0.92 15.72

12.50 2.57 0.99 5.96

12,75 2.64 1.05 3.21
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Pond SB - 1: Sediment Basin #1

Inflow Area = 11.050 ac, Inflow Depth = 1.70" for 2 year event

Inflow = 20.80 cfs @ 12.13 hrs, Volume= 1.565 af

Outflow = 140 cfs @ 13.79 hrs, Volume= 1.022 af, Atten= 93%, Lag= 99.5 min
Primary = 140 cfs @ 13.79 hrs, Volume= 1.022 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Peak Elev= 80.52' @ 13.79 hrs Surf.Area= 9,467 sf Storage= 38,954 cf
Plug-Flow detention time= 301.0 min calculated for 1.022 af (65% of inflow)
Center-of-Mass det. time= 192.5 min ( 1,034.2 - 841.7 )

# Invert  Avail.Storage Storage Description

1 72,00 67,503 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) {cubic-feet)
72.00 978 0 0
74.00 2,170 3,148 3,148
76.00 3,836 6,006 9,154
78.00 5,977 9,813 18,967
80.00 8,661 14,638 33,605
82.00 11,732 20,393 53,998
83.00 15,277 13,505 67,503
# Routing Invert OQutlet Devices

1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 67.00' S= 0.0100'/' n=0.013 Cc= 0.900
2 Device 1 78.09' 6.0" Vert. 6" Dewatering Device C= 0.600
3 Device 1 80.64' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
‘Eimary OutFlow Max=1.40 cfs @ 13.79 hrs HW=80.52" (Free Discharge)
=Culvert (Passes 1.40 cfs of 79.92 cfs potential flow)
f:z:s" Dewatering Device (Orifice Controls 1.40 cfs @ 7.1 fps)
3=0rifice/Grate ( Controls 0.00 cfs)



bmp 1 temp sed basin Revised

Prepared by Landmark Design Group

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 2 year Rainfall=3.50"

Page 6

10/27/2004 12:07:27 PM

Flow {(cfs)

234
224 -
25
204
195 .
184 .
174 ]
(F: DR
154
4y
1359 . ]
124
10_;'1"_,;A,-,,.,,;
of -
4
o
= I
2~§'

19

0-¥
0

Pond SB - 1: Sediment Basin #1

1

I

Peak Elev=80. 52" ‘
Storage-38 954 cf -

/fjx;’/fﬁ’ffffffm _, ///Z/,/f//// 7
W ——

2

Hydrograph

mem
nflow Area—11 050 a, |

SPTZ "fffiféz/ﬁ

.&'&Zf/rf

10 11 12 13 14 15 16 17 18 19 20 21 22 "23 24
Time (hours)

34567

E Inflow
B Primary




bmp 1 temp sed basin Revised
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 2 year Rainfall=3.50"

Page 7

10/27/2004 12:07:27 PM

Hydrograph for Pond SB - 1: Sediment Basin #1

Time Inflow Storage Elevation  Primary
(hours) (cfs)  (cubic-feet) _ (feet) (cfs)
0.00 0.00 0 72,00 0.00
0.25 0.00 0 72.00 0.00
0.50 0.00 0 72.00 0.00
0.75 0.00 0 72.00 0.00
1.00 0.00 0 72.00 0.00
1.25 0.00 0 72,00 0.00
1.50 0.00 0 72,00 0.00
1.75 0.00 0 72.00 0.00
2.00 0.00 0 72.00 0.00
2.25 0.00 0 72.00 0.00
2.50 0.00 0 72.00 0.00
2,75 0.00 0 72.00 0.00
3.00 0.00 0 72.00 0.00
3.25 0.00 0 72.00 0.00
3.50 0.00 0 72.00 0.00
3.75 0.00 0 72.00 0.00
4,00 0.00 0 72.00 0.00
4.25 0.00 0 72.00 0.00
4.50 " 0.00 0 72,00 0.00
4.75 0.00 0 72.00 0.00
5.00 0.00 0 72.00 0.00
5.25 0.00 0 72.00 0.00
5.50 0.00 0 72.00 0.00
5.75 0.00 0 72.00 0.00
6.00 0.00 0 72.00 0.00
6.25 0.00 0 72,00 0.00
6.50 0.00 0 72.00 0.00
6.75 0.00 0 72.00 0.00
7.00 0.00 0 72.00 0.00
7.25 0.00 0 72.00 0.00
7.50 0.00 0 72,00 0.00
7.75 0.00 0 72.00 0.00
8.00 0.00 0 72.00 0.00
8.25 0.00 0 72,00 0.00
8.50 0.00 0 72.00 0.00
8.75 0.00 0 72.00 0.00
9.00 0.01 6 72.00 0.00
9.25 0.04 30 72.02 0.00
9.50 0.07 79 72.05 0.00
9.75 0.10 152 72,10 0.00
10.00 0.14 256 72.16 0.00
10.25 0.19 400 72.25 0.00
10.50 0.26 598 72.38 0.00
10.75 0.35 869 72.55 0.00
11.00 0.48 1,238 72.79 0.00
11,25 0.66 1,746 73.11 0.00
11.50 0.99 2,480 73.58 0.00
11,75 2.37 3,743 74.20 0.00
12.00 13.74 9,681 76.11 0.00
12,25 15.72 26,134 78.98 0.76
12.50 5.96 33,970 80.04 1.23
12,75 3.21 36,737 80.31 1.33

Time Inflow Storage Elevation Primary
{(hours) (cfs) (cubic-feet) (feet) (cfs)
13.00 227 37,925 80.42 1.36
13.25 1.86 38,532 80.48 1.38
13.50 1.62 38,841 80.51 1.39
13,75 1.42 38,952 80.52 1.40
14.00 1.27 38,904 80.52 1.40
14,25 1.13 38,729 80.50 1.39
14.50 1.06 38,465 80.48 1.38
14.75 1.01 38,155 80.45 1.37
15.00 0.96 37,810 80.41 1.36
15.25 0.91 37,431 80.38 1.35
15.50 0.86 37,019 80.33 1.34
15.75 0.81 36,575 80.29 1.32
16.00 0.76 36,100 80.24 1.30
16.25 0.71 35,594 80.20 1.29
16.50 0.68 35,071 80.14 1.27
16.75 0.67 34,544 80.09 1.25
17.00 0.65 34,017 80.04 1.23
17.25 0.63 33,491 79.98 1.21
17.50 0.61 32,971 79.91 1.19
17.75 0.59 32,458 79.84 1.16
18.00 0.58 31,954 79.77 1.13
18.25 0.56 31,457 79.71 1.11
18.50 0.54 30,969 79.64 1.08
18.75 0.52 30,488 79.57 1.05
19.00 0.50 30,016 79.51 1.02
19.25 0.48 29,553 79.45 0.99
19.50 0.47 29,098 79.38 0.97
19.75 0.45 28,652 79.32 0.94
20.00 0.43 28,214 79.26 0.91
20.25 041 27,787 79.21 0.88
20.50 0.40 27,374 79.15 0.85
20.75 0.40 26,982 79.10 0.82
21.00 0.39 26,612 79.04 0.79
21.25 0.39 26,264 79.00 0.77
21.50 0.39 25,938 78.95 0.74
21.75 0.38 25,631 78.91 0.71
22.00 0.38 25,344 78.87 0.69
22.25 0.38 25,077 78.83 0.66
22.50 0.37 24,827 78.80 0.64
22.75 0.37 24,595 78.77 0.62
23.00 0.37 24,380 78.74 0.60
23.25 0.36 24,180 78.71 0.58
23.50 0.36 23,995 78.69 0.56
23.75 0.36 23,826 78.66 0.54
24.00 0.35 23,670 78.64 0.52
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Stage-Area-Storage for Pond SB - 1: Sediment Basin #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) {cubic-feet) (feet) (sq-ft) __ (cubic-feet)
72.00 978 0 79.80 8,393 32,141
72.15 1,067 236 79.95 8,594 33,239
72.30 1,157 472 80.10 8,815 34,625
72.45 1,246 708 80.25 9,045 36,154
72,60 1,336 944 80.40 9,275 37,684
72.75 1,425 1,181 80.55 . 9,506 39,213
72,90 1,514 1,417 80.70 9,736 40,743
73.05 1,604 1,653 80.85 9,966 42,272
73.20 1,693 1,889 81.00 10,197 43,802
73.35 1,783 2,125 81.15 10,427 45,331
73.50 1,872 2,361 81.30 10,657 46,860
73.65 1,961 2,597 81.45 10,887 48,390
73.80 2,051 2,833 81.60 11,118 49,919
73.95 2,140 3,069 81.75 11,348 51,449
74.10 2,253 3,448 81.90 11,578 52,978
74,25 2,378 3,899 82.05 11,909 54,673
74.40 2,503 4,349 82.20 12,441 56,699
74,55 2,628 4,800 82.35 12,973 58,725
74.70 2,753 5,250 82.50 13,505 60,750
7485 2,878 5,701 82.65 14,036 62,776
75.00 3,003 6,151 82.80 14,568 64,802
75.15 3,128 6,601 82.95 15,100 66,827
75.30 3,253 7,052
75.45 3,378 7,502
75.60 3,503 7,953
75.75 3,628 8,403
75.90 3,753 8,854
76.05 3,890 9,399
76.20 4,050 10,135
76.35 4,211 10,871
76.50 4,371 11,607
76.65 4,532 12,343
76.80 4,692 13,079
76.95 4,853 13,815
77.10 5,014 14,551
77.25 5174 15,287
77.40 5,335 16,023
77.55 5,495 16,759
77.70 5,656 17,495
77.85 5,816 18,231
78.00 5,977 18,967
78.15 6,178 20,065
78.30 6,380 21,163
78.45 6,581 22,261
78.60 6,782 23,358
78.75 6,984 24,456
78.90 7,185 25,554
79.05 7,386 26,652
79.20 7,587 27,750
79.35 7,789 28,848
79.50 7,990 29,946
79.65 8,191 31,043
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1/3 ac lots SB: Post development to SB 1 Runoff Area=11.050 ac Runoff Depth=4.23"
Tc=20.0 min CN=81 Runoff=51.61 cfs 3.896 af

Pond SB - 1: Sediment Basin #1 Peak Elev=81.57' Storage=49,656 cf Inflow=51.61 cfs 3.896 af
Outflow=48.07 cfs 3.183 af

Total Runoff Area = 11.050 ac Runoff Volume = 3.896 af Average Runoff Depth = 4.23"
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Runoff

Subcatchment 1/3 ac lots SB: Post development to SB 1

= 51.61cfs @ 12.12 hrs, Volume= 3.896 af, Depth= 4.23"

Runoff by SCS TR-20 method, UH=S5CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr 25 year Rainfall=6.40"

Area (ac) CN Description

11.050 81 1/3 acre lots, 30% imp, HSG C

Tc Length Slope Velocity Capacity Description

(min) _ (feet) (ft/ft) (ft/sec) (cfs)

20.0 Direct Entry,

Subcatchment 1/3 ac lots SB: Post development to SB 1
Hydrograph

55—
o] 1 Type Il 24-hr 25 year |4 =
<] | Rainfall=6.40"
»] | Runoff Area=11.050 ac

]| Runoff Volume=3.896 af §.| =

S 4 | Runoff Depth=4.23"

2] ] Tc=20.0min.
»{|CN=81
105
R 9 10 ’1‘1’l ’Tz'”’fs"&’zi TR e % 5 5 5 o

Time (hours)
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Hydrograph for Subcatchment 1/3 ac lots SB: Post development to SB 1
Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) | (hours) (inches) (inches) (cfs)
000 0.00 0.00 0.00 13.00 494 293 5.01
025 0.02 0.00 0.00 1325 503  3.01 4,08
0.50 0.03 0.00 0.00 1350 511 3.09 3.53
075 0.05 0.00 0.00 13.75 518 3.5 3.09
1.00 0.7 0.00 0.00 14.00 525  3.21 2.74
125 0.08 0.0 0.00 1425 531  3.26 2.45
150 0.10 0.00 0.00 1450 536 3.31 2.28
1.75 012  0.00 0.00 1475 541  3.35 2.16
200 014 0.00 0.00 1500 546  3.40 2.06
225 016  0.00 0.00 1525 551 344 1.95
250 0.8 0.00 0.00 1550 555 348 1.84
275 020 0.00 0.00 1575 559  3.52 1.73
300 022 0.00 0.00 16,00 563  3.55 1.62
325 024 0.00 0.00 16.25 567  3.58 1.51
350 026 0.00 0.00 1650 570 3.61 145
375 028 0.00 0.00 1675 574  3.65 1.41
400 031 0.0 0.00 1700 577 3.68 1.37
4.25 0.33 0.00 0.00 17.25 5.80 3.71 1.33
450 035 0.00 0.00 1750 583 3.73 1.29
475 038  0.00 0.00 17.75 587 3.76 1.25
500 040 0.00 0.00 18.00 5.89 3.79 1.22
525 043  0.00 0.00 1825 592 381 1.18
550 046  0.00 0.00 1850 595 3.84 1.14
575 048  0.00 0.00 1875 598  3.86 1.10
6.00 0.51 0.00 0.01 19.00 6.00 3.89 1.06
625 054 0.00 0.04 19.25 6.03 391 1.02
650 057 0.00 0.07 1950 6.05 3.93 0.98
675 060 0.01 0.10 19.75 6.07 3.95 0.94
700 063 0.1 0.14 2000 6.09 3.97 0.90
725 0.67 0.02 0.17 2025 611  3.99 0.86
750 070 0.02 0.21 2050 6.13  4.01 0.84
775 073  0.03 0.25 20,75 615  4.02 0.83
800 077 0.03 0.29 21.00 6.17 4.04 0.83
825 081 0.04 0.33 2125  6.19  4.06 0.82
850 0.85 0.05 0.39 2150 621  4.08 0.81
875 0.89 0.06 0.48 21,75 623 410 0.80
900 094 0.08 0.57 2200 625 4.11 0.79
925 099 0.10 0.67 2225 627 4.13 0.79
950 1.04 0.1 0.74 2250 629 4.15 0.78
975 110 013 0.81 2275 631 417 0.77
1000 116 0.16 0.94 23.00 633 4,18 0.76
1025 123 0.19 1.1 2325 635 4.20 0.75
1050 131 0.22 1.35 2350 636 422 0.75
1075 140 0.26 1.64 2375 638  4.23 0.74
1100 150 032 2.05 2400 6.40 4.25 0.73
1125 164 039 2.61
1150 1.81 049 3.57
11,75 248 093 7.63
1200 424 233 36.47
1225 452 256 37.76
1250 470 273 13.74
1275 483 284 7.19
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Pond SB - 1: Sediment Basin #1

Inflow Area = 11.050 ac, Inflow Depth = 4.23" for 25 year event

Inflow = 51.61cfs @ 12.12 hrs, Volume= 3.896 af

Outflow = 48.07 cfs @ 12.18 hrs, Volume= 3.183 af, Atten= 7%, Lag= 3.7 min
Primary = 48.07 cfs @ 12.18 hrs, Volume= 3.183 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Peak Elev= 81.57' @ 12.18 hrs Surf.Area= 11,078 sf Storage= 49,656 cf
Plug-Flow detention time= 147.3 min calculated for 3.176 af (82% of inflow)
Center-of-Mass det. time= 72.7 min ( 888.8 - 816.1 )

# Invert Avail.Storage _Storage Description
1 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) {cubic-feet)
72.00 978 0 0
74.00 2,170 3,148 3,148
76.00 3,836 6,006 9,154
78.00 5,977 9,813 18,967
80.00 8,661 14,638 33,605
82.00 11,732 20,393 53,998
83.00 15,277 13,505 67,503

# Routing Invert OQutlet Devices

1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 67.00' S= 0.0100'/" n=0.013 Cc= 0.900

2 Devicel 78.09' 6.0" Vert. 6" Dewatering Device C= 0.600

3 Devicel 80.64' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

rimary OutFlow Max=47.42 cfs @ 12.18 hrs HW=81.57" (Free Discharge)
=Culvert (Passes 47.42 cfs of 83.48 cfs potential flow)
T:z:s" Dewatering Device (Orifice Controls 1.70 cfs @ 8.6 fps)
3=0Orifice/Grate (Weir Controls 45.73 cfs @ 3.1 fps)
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Pond SB - 1: Sediment Basin #1
Hydrograph
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Hydrograph for Pond SB - 1: Sediment Basin #1 I
Time Inflow Storage Elevation  Primary Time Inflow Storage Elevation Primary I
(hours) (cfs) (cubic-feet) (feet) (cfs) | (hours) {cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 72.00 0.00 13.00 5.01 41,993 80.82 5.58
0.25 0.00 0 72.00 0.00 13.25 4,08 41,623 80.79 4.43
0.50 0.00 0 72.00 0.00 13.50 3.53 41,356 80.76 3.78 '
0.75 0.00 0 72.00 0.00 13.75 3.09 41,158 80.74 3.29
1.00 0.00 0 72.00 0.00 14.00 2.74 40,999 80.73 2.50
1.25 0.00 0 72.00 0.00 14.25 2.45 40,868 80.71 2.58
1.50 0.00 0 72.00 0.00 14.50 2.28 40,777 80.70 2.36 l
1.75 0.00 0 72.00 0.00 14,75 2.16 40,720 80.70 2.22
2.00 0.00 0 72.00 0.00 15.00 2.06 40,674 80.69 2.11
2,25 0.00 0 72.00 0.00 15.25 1.95 40,628 80.69 2.01 l
2.50 0.00 0 72.00 0.00 15.50 1.84 40,557 80.68 1,93
2.75 0.00 0 72.00 0.00 15.75 1.73 40,471 80.67 1.83
3.00 0.00 0 72.00 0.00 16.00 1.62 40,379 80.66 1.72
3.25 0.00 0 72.00 0.00 16.25 1,51 40,286 80.66 1.61 '
3.50 0.00 0 72.00 0.00 16.50 1.45 40,209 80.65 1.52
3.75 0.00 0 72.00 0.00 16.75 1.41 40,156 80.64 1.46
4.00 0.00 0 72.00 0.00 17.00 1.37 40,111 80.64 1.43
4.25 0.00 0 72.00 0.00 17.25 1.33 40,040 80.63 1.43
4.50 0.00 0 72.00 0.00 17.50 1.29 39,936 80.62 1.43
4.75 0.00 0 72.00 0.00 17.75 1.25 39,800 80.61 142
5.00 0.00 0 72.00 0.00 18.00 1.22 39,633 80.59 1.42 l
5.25 0.00 0 72.00 0.00 18.25 1.18 39,435 80.57 1.41
5.50 0.00 0 72.00 0.00 18.50 1.14 39,208 80.55 14
5.75 0.00 0 72.00 0.00 18.75 1.10 38,951 80.52 1.40
6.00 0.01 4 72.00 0.00 19.00 1.06 38,667 80.50 1.39 I
6.25 0.04 . 27 72.02 0.00 19.25 1.02 38,355 80.47 1.38
6.50 0.07 76 72.05 0.00 19.50 0.98 38,016 80.43 1,37
6.75 0.10 153 72.10 0.00 19.75 0.94 37,651 80.40 1.36 l
7.00 0.14 261 7217 0.00 20.00 0.90 37,262 80.36 1.34
7.25 0.17 400 72.25 0.00 20.25 0.86 36,848 80.32 1.33
7.50 0.21 572 72.36 0.00 20.50 0.84 36,423 80.28 1.32
7.75 0.25 777 72.49 0.00 20.75 0.83 35,999 80.23 1.30 I
8.00 0.29 1,016 72,65 0.00 21.00 0.83 35,581 80.19 1.29
8.25 0.33 1,292 72.82 0.00 21.25 0.82 35,168 80.15 1.27
8.50 0.39 1,616 73.03 0.00 21.50 0.81 34,761 80.11 1.26
8.75 0.48 2,007 73.28 0.00 21,75 0.80 34,360 80.07 1.24 l
9.00 0.57 2,478 73.57 0.00 22.00 0.79 33,964 80.04 1.23
9.25 0.67 3,037 73.93 0.00 22.25 0.79 33,573 80.00 1.22
9.50 0.74 3,674 74.17 0.00 22.50 0.78 33,192 79.94 1.20 l
9.75 0.81 4,367 74.41 0.00 22.75 0.77 32,820 79.89 1.18
10.00 0.94 5,149 74.67 0.00 23.00 0.76 32,458 79.84 1.16
10.25 1.11 6,069 74.97 0.00 23.25 0.75 32,106 79.80 1.14
10.50 1.35 7,175 75.34 0.00 23.50 0.75 31,764 79.75 1.12 l
10.75 1.64 8,516 75.79 0.00 23.75 0.74 31,432 79.70 1,10
11.00 2.05 10,171 76.21 0.00 24.00 0.73 31,108 79.66 1.09
11.25 2.61 12,249 76.63 0.00
11.50 3.57 14,998 77.19 0.00 l
11.75 7.63 19,299 78.05 0.00
12.00 36.47 35,714 80.21 1.29
1225  37.76 48,938 8150 42.98 l
12.50 13.74 44,642 81.08 16.77
12.75 7.19 42,817 80.90 8.49
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Stage-Area-Storage for Pond SB - 1: Sediment Basin #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) {cubic-feet) (feet) (sg-ft) {cubic-feet)
72.00 978 0 79.80 8,393 32,141
72.15 1,067 236 79.95 8,594 33,239
I 72.30 1,157 472 80.10 8,815 34,625
72.45 1,246 708 80.25 9,045 36,154
72.60 1,336 944 80.40 9,275 37,684
72,75 1,425 1,181 80.55 9,506 39,213
I 72.90 1,514 1417 80.70 9,736 40,743
73.05 1,604 1,653 80.85 9,966 42,272
73.20 1,693 1,889 81.00 10,197 43,802
I 73.35 1,783 2,125 81.15 10,427 45,331
73.50 1,872 2,361 81.30 10,657 46,860
73.65 1,961 2,597 81.45 10,887 48,390
73.80 2,051 2,833 81.60 11,118 49,919
I 73.95 2,140 3,069 81.75 11,348 51,449
74.10 2,253 3,448 81.90 11,578 52,978
74.25 2,378 3,899 82.05 11,909 54,673
74.40 2,503 4,349 82.20 12,441 56,699
74.55 2,628 4,800 82.35 12,973 58,725
74.70 2,753 5,250 82.50 13,505 60,750
74.85 2,878 5,701 82.65 14,036 62,776
l 75.00 3,003 6,151 82.80 14,568 64,802
75.15 3,128 6,601 82.95 15,100 66,827
75.30 3,253 7,052
75.45 3,378 7,502
I 75.60 3,503 7,953
75.75 3,628 8,403
75.90 3,753 8,854
l 76.05 3,890 9,399
76.20 4,050 10,135
76.35 4,211 10,871
76.50 4,371 11,607
I 76.65 4,532 12,343
76.80 4,692 13,079
76.95 4,853 13,815
77.10 5,014 14,551
l 77.25 5,174 15,287
77.40 5,335 16,023
77.55 5,495 16,759
I 77.70 5,656 17,495
77.85 5,816 18,231
78.00 5,977 18,967
78.15 6,178 20,065
l 78.30 6,380 21,163
78.45 6,581 22,261
78.60 6,782 23,358
I 78.75 6,984 24,456
78.90 7,185 25,554
79.05 7,386 26,652
79.20 7,587 27,750
I 79.35 7,789 28,848
79.50 7,990 29,946
79.65 8,191 31,043
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Drainage Diagram for SED BASIN 2
Prepared by LANDMARK DESIGN GROUP 10/26/2004
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems




1992

3.14
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with of without an emergency spillway)

Project SvouE thoer (o Ew Fhese T

Basin # #2 Location _|ame< QT\'J a\; NTY
Total area draining to basin: &.1  acres.
Basin Volume Design
Wet Storage:
1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu. yds.x_Gol écres = 4.3 -cu. yds.
2. Available basin volume = 4.17.Z cu. yds. at elevation /& 05 . (From
storage - elevation curve)
3. Excavate _____ cu. yds. to obtain required volume*.
* Elevation corresponding to required volume = invert of the dewatering
orifice.
4, Available volume before cleanout required.
33 cu. yds. x_Co-! acres = 20.. % cu. yds.
5. Elevation corresponding to cleanout level = 75.860
(From Storage - Elevation Curve)
6. Distance from invert of the dewatering orifice to cleanout level = [, { ft.
(Min. = 1.0 ft.)
Dry Storage:
| 7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 cu. yds. x _(o.| acres = {148 cu. yds.

I - 112



1992 314

8. Total available basin volume at crest of riser* = £45.77 cu. yds. at
elevation 0,55 . (From Storage - Elevation Curve)

* Minimum = 134 cu. yds./acre of total drainage area.

9.  Diameter of dewatering orifice = = & in.

10.  Diameter of flexible tubing = 8 . in. (diameter of dewatering orifice
plus 2 inches).

Preliminary Design Elevations

11. Crest of Riser = 9055
Top of Dam = 83.55
Design High Water = &gl.o%F ( 25 \/p_) .

Upstream Toe of Dam = (p&00

Basin Shape
76
12, Len f Flow L = -
Effective Width We 35
If > 2, baffles are not required 2,
If < 2, baffles are required
Runoff
3. Q = 810 cfs (From Chapter 5)
14, Qy = 24,5/ cfs (From Chapter 5)
inci illway Design

[~

15. 'With emergency spillway, required spillway capacity Q, =Q,= 610 cfs.
: (nser and bdrrel)

Without emergency spillway, required spillway capacity Q = Q5 = 4.5/ cfs.
(riser and barrel)

I - 113 \
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16.

17.

18.

19.

20.

3.14
With emergency spillway:

Assumed available head (h) = ft. (Using Q,)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:

Assumed available head (h) = 0.52 . ft. (Using Qys)

h = Design HighVWater Elevation - Crest of Riser Elevation
Riser. diameter (D,) = 45 . in. Actual head (h) = 0.52 ft.
(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length (1) = 90 ft.

Head (H) on barrel through embankment = |7.9. ft.

(From Plate 3.14-7).

Barrel diameter = 24 . in.

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe])).
Trash rack and anti-vortex device

Diameter = 12 inches.

Height = 2! inches. '

(From Table 3.14-D).

Emergency Spillway Design

21.

22.

Required spillway capacity Q, = Qs - Q, = dn ofs.

Bottom width (b) = ft.; the slope of the exit channel (s) =
ft./foot; and the minimum length of the exit channel (x) =
ft.

(From Table 3.14-C).
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3.14

Anti-Seep Collar Design

23.

24.

/ .
Depth of water at principal spillway crest (Y) = 132.2 ft.

Slope of upstream face of embankment (Z) = 3. 1.
Slope of principal spillway barrel (S,) = __ /.00 %
Length of barrel in saturated zone (L) = 25, ft.
Number of collars required = 3. dimensions = 5.0’

(from Plate 3.14-12).

Final Design Elevations

25.

Top of Dam = &3.s

" Design High Water = 8/.07 (25v2)

Emergency Spillway Crest = /A .
Principal Spillway Crest = 80,55 .
Dewatering Orifice Invert = 18.05 .
Cleanout Elevation = 75.80
Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =

III - 115
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SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"
Prepared by LANDMARK DESIGN GROUP Page 2
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004

Time span=5.00-25.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=6.100 ac Runoff Depth=1.18"
Tc=18.0 min CN=73 Runoff=8.10 cfs 0.600 af

Pond SB-2: Sediment Basin 2 Peak Elev=78.74' Storage=13,865cf Inflow=8.10 cfs 0.600 af
Outflow=0.63 cfs 0.327 af

Total Runoff Area = 6.100 ac Runoff Volume = 0.600 af Average Runoff Depth = 1.18"



SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"
Prepared by LANDMARK DESIGN GROUP Page 3
HydrcCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004
Subcatchment Post Dev: 1/3 Acre Lots
Runoff = 8.10cfs @ 12.12 hrs, Volume= 0.600 af, Depth= 1.18"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2 yr Rainfall=3.50"
Area (ac) CN  Description
1.900 55 Woods, Good, HSG B
4.200 81 1/3 acre lots, 30% imp, HSG C
6.100 73  Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.0 Direct Entry,
Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph
| - 2
5 Type Il 24-hr 2 yr
. ~Rainfall=3.50"
: o Runoff Area=6.100 ac
6~ : : ; : : ! !
1L ___ Runoff Volume=0.600 af
I | ~ Runoff Depth=1.18"
2 4 . Tc=18.0 min
.
1 2o SR N
] ! 7 ‘ ' 7
5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (hours)



SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"
Prepared by LANDMARK DESIGN GROUP Page 4
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004

Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots

Time Precip. Excess Runoff Time Precip. Excess Runoff
{hours) (inches) (inches) {cfs) {hours) {inches) (inches) (cfs)
5.00 0.22 0.00 0.00 18.00 3.22 1.00 0.26
5.25 0.23 0.00 0.00 18.25 3.24 1.01 0.25
5.50 0.25 0.00 0.00 18.50 3.25 1.02 0.24
5.75 0.26 0.00 0.00 18.75 3.27 1.03 0.23
6.00 0.28 0.00 0.00 19.00 3.28 1.04 0.23
6.25 0.30 0.00 0.00 19.25 3.30 1.04 0.22
6.50 0.31 0.00 0.00 19.50 3.31 1.056 0.21
6.75 0.33 0.00 0.00 19.75 3.32 1.06 0.20
7.00 0.35 0.00 0.00 20.00 3.33 1.07 0.19
7.25 0.36 0.00 0.00 20.25 3.34 1.08 0.19
7.50 0.38 0.00 0.00 20.50 3.35 1.08 0.18
7.75 0.40 0.00 0.00 20.75 3.37 1.09 0.18
8.00 0.42 0.00 0.00 21.00 3.38 1.10 0.18
8.25 0.44 0.00 0.00 21.25 3.39 1.10 0.18
8.50 0.46 0.00 0.00 21.50 3.40 1.11 0.18
8.75 0.49 0.00 0.00 21.75 3.41 112 0.17
9.00 0.51 0.00 0.00 22.00 342 1.13 0.17
9.25 0.54 0.00 0.00 22.25 343 1.13 0.17
9.50 0.57 0.00 0.00 22.50 3.44 1.14 0.17
9.75 0.60 0.00 0.00 2275 3.45 1.16 0.17
10.00 0.63 0.00 0.00 23.00 3.46 1.15 0.17
10.25 0.67 0.00 0.00 23.25 3.47 1.16 0.17
10.50 0.71 0.00 0.00 23.50 3.48 1.17 0.16
10.75 0.76 0.00 0.00 23.75 3.49 117 0.16
11.00 0.82 0.00 0.02 24.00 3.50 1.18 0.16
11.25 0.90 0.01 0.07 24,25 3.50 1.18 0.08
11.50 0.99 0.02 0.16 24.50 3.50 1.18 0.01
11.75 1.35 0.09 0.61 24.75 3.50 1.18 0.00
12.00 2.32 0.47 5.33 25.00 3.50 1.18 0.00
12.25 2.47 0.55 5.45
12.50 2.57 0.61 213
12.75 2.64 0.65 1.23
13.00 270 0.68 0.93
13.25 2.75 0.71 0.78
13.50 2.80 0.74 0.69
13.75 2.84 0.76 0.61
14.00 2.87 0.78 0.54
14.25 2.90 0.80 0.49
14.50 2.93 0.82 0.46
14.75 2,96 0.83 0.44
15.00 2.99 0.85 042
15.25 3.01 0.87 0.40
15.50 3.04 0.88 0.38
15.75 3.06 0.89 0.36
16.00 3.08 0.91 0.33
16.25 3.10 0.92 0.31
16.50 3.12 0.93 0.30
16.75 3.14 0.94 0.30
17.00 3.16 0.95 0.29
17.25 3.17 0.97 0.28
17.50 3.19 0.98 0.27
17.75 3.21 0.99 0.27




SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"

Prepared by LANDMARK DESIGN GROUP Page 5
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004

Pond SB-2: Sediment Basin 2

Inflow Area = 6.100 ac, Inflow Depth= 1.18" for 2yr event

Inflow = 8.10cfs @ 12.12 hrs, Volume= 0.600 af

Outflow = 0.63cfs @ 13.68 hrs, Volume= 0.327 af, Atten=92%, Lag= 93.9 min
Primary = 0.63 cfs @ 13.68 hrs, Volume= 0.327 af

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Peak Elev=78.74' @ 13.68 hrs Surf.Area= 3,988 sf Storage= 13,865 cf
Plug-Flow detention time= 292.4 min calculated for 0.327 af (55% of inflow)
Center-of-Mass det. time= 158.8 min ( 1,026.3 - 867.5 )

# Invert Avail.Storage Storage Description
1 68.00' 33,029 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft)  (cubic-feet) (cubic-feet)
68.00 0 0 0
70.00 95 95 a5
71.00 305 200 295
72.00 667 486 781
73.00 944 806 1,587
74.00 1,267 1,106 2,692
75.00 1,590 1,429 4,121
76.00 1,954 1,772 5,893
77.00 2,570 2,262 8,155
78.00 3,275 2,923 11,077
79.00 4,236 3,756 14,833
80.00 5,320 4778 19,611
81.00 6,700 6,010 25,621
82.00 8,117 7,409 33,029
# Routing Invert Outlet Devices
1 Primary 66.50' 24.0" x90.0' long Culvert CMP, square edge headwall, Ke= 0.500

Outiet Invert=65.60' S=0.0100" n=0.013 Cc=0.900
2 Device 1 78.05' 6.0" Vert. Orifice/Grate C= 0.600
3 Device 1 80.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.63 cfs @ 13.68 hrs HW=78.74" (Free Discharge)
1=Culvert (Passes 0.63 cfs of 50.72 cfs potential flow)
=Orifice/Grate (Orifice Controls 0.63 cfs @ 3.2 fps)
3=Orifice/Grate ( Controls 0.00 cfs)




SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"
Prepared by LANDMARK DESIGN GROUP Page 6
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004
Pond SB-2: Sediment Basin 2
Hydrograph
: - . ! ! . E} Inflow
% L S| |-Pprimary
X ~ Inflow Area=6.100 ac
" Peak Elev=78.74'
f - Storage=13,865 cf
i R I
g 5] o 0 S U S
]
4]
I
A4 1 S T O T T R
11 4@@, HE '
; . V' Go 77777777777 o .
1 . gL A s s s
N
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hours)
Pond SB-2: Sediment Basin 2
Stage-Area-Storage
Surface/Horizontal/Wetlted Area {sg-ft)
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5500 6,000 6,500 7,000 7,500 8,000 [[ Surface
S — SRS - ‘ A i - ' - p——— ; [ Storage

Elevation (feet)

crepepeu S O

:Custom';Stage Data

l ‘ i ’ 3 i i ’ N ‘ i"'ﬁ T i )" ! T T v
0 5,000 10,000 15,000 20,000 25,000

Storage {cubic-feet)

30,000



SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"

Prepared by LANDMARK DESIGN GROUP Page 7
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004

Hydrograph for Pond SB-2: Sediment Basin 2

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
5.00 0.00 0 68.00 0.00
5.50 0.00 0 68.00 0.00
6.00 0.00 0 68.00 0.00
6.50 0.00 0 68.00 0.00
7.00 0.00 0 68.00 0.00
7.50 0.00 0 68.00 0.00
8.00 0.00 0 68.00 0.00
8.50 0.00 0 68.00 0.00
9.00 0.00 0 68.00 0.00
9.50 0.00 0 68.00 0.00
10.00 0.00 0 68.00 0.00
10.50 0.00 0 68.00 0.00
11.00 0.02 6 68.12 0.00
11.50 0.16 138 70.22 0.00
12.00 5.33 2,442 73.77 0.00
12.50 213 11,794 78.19 0.07
13.00 0.93 13,499 78.64 0.55
13.50 0.69 13,845 78.74 0.62
14.00 _ 0.54 13,818 78.73 0.62
14.50 0.46 13,626 78.68 0.58
15.00 0.42 13,412 78.62 0.53
15.50 0.38 13,210 78.57 0.49
16.00 0.33 13,017 78.52 0.44
16.50 0.30 12,841 78.47 0.39
17.00 0.29 12,720 78.44 0.34
17.50 0.27 12,635 78.41 0.31
18.00 0.26 12,569 78.40 0.29
18.50 0.24 12,512 78.38 0.27
19.00 023 - 12,461 78.37 0.25
19.50 0.21 12,411 78.36 0.24
20.00 0.19 12,360 78.34 0.22
20.50 0.18 12,310 78.33 0.21
21.00 0.18 12,274 78.32 0.20
21.50 0.18 12,249 78.31 0.19
22.00 0.17 12,231 78.31 0.18
22.50 0.17 12,216 78.30 0.18
23.00 0.17 12,203 78.30 0.17
23.50 0.16 12,192 78.30 0.17
24.00 0.16 12,181 78.29 0.17
24.50 0.01 12,058 78.26 0.13

25.00 0.00 11,880  78.21 0.08




I SED BASIN 2 Type Il 24-hr 2 yr Rainfall=3.50"
Prepared by LANDMARK DESIGN GROUP ‘ Page 8
l HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004

Stage-Area-Storage for Pond SB-2: Sediment Basin 2

' Elevation Surface Storage Elevation Surface Storage
{feet) (sqg-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
68.00 0 0 75.80 1,881 5,538
68.15 7 7 75.95 1,936 5,804
68.30 14 14 76.10 2,016 6,119
68.45 21 21 76.25 2,108 6,458
68.60 28 28 76.40 2,200 6,797
l 68.75 36 36 76.55 2293 7.137
68.90 43 43 76.70 2,385 7,476
69.05 50 50 76.85 2,478 7.815
69.20 57 57 77.00 2,570 8,155
I 69.35 64 64 77.15 2,676 8,593
69.50 71 71 77.30 2,781 9,031
69.65 78 78 77.45 2,887 9,470
' 69.80 85 85 77.60 2,993 9,908
69.95 93 93 77.75 3,099 10,346
70.10 116 115 77.90 3,205 10,785
70.25 148 145 78.05 3,323 11,265
I 70.40 179 175 78.20 3,467 11,828
70.55 210 205 78.35 3,611 12,391
70.70 242 235 78.50 3,756 12,955
70.85 273 265 78.65 3,900 13,518
I 71.00 305 295 78.80 4,044 14,081
71.15 359 368 78.95 4,188 14,645
71.30 414 441 79.10 4,344 15,310
l 71.45 468 514 79.25 4,507 16,027
71.60 522 587 79.40 4,670 16,744
71.76 577 660 79.55 4,832 17,460
71.90 631 732 79.70 4,995 18,177
l 72.05 681 821 79.85 5,157 18,894
72.20 722 942 80.00 5,320 19,611
72.35 764 1,063 80.15 5,527 20,512
72.50 806 1,184 80.30 5,734 21,413
72.65 847 1,305 80.45 5,941 22,315
72.80 889 1,425 80.60 6,148 23,216
72.95 930 1,546 80.75 6,355 24,118
. 73.10 976 1,697 80.90 6,562 25,020
73.25 1,025 1,863 81.05 6,771 25,991
73.40 1,073 2,029 81.20 6,983 27,102
73.55 1,122 2,195 81.35 7,196 28,213
I 73.70 1,170 2,360 81.50 7,409 29,325
73.85 1,219 2,526 81.65 7,621 30,436
74.00 1,267 2,602 81.80 7,834 31,547
l 74.15 1,315 2,906 81.95 8,046 32,659
74.30 1,364 3,121
74.45 1,412 3,335
74.60 1,461 3,549
l 74.75 1,509 3,763
74.90 1,558 3,078
75.05 1,608 4,209
75.20 1,663 4,475
I 75.35 1,717 4,741
75.50 1,772 5,007
I 75.65 1,827 5,272



SED BASIN 2 Type Il 24-hr 25 yr Rainfall=6.40"
Prepared by LANDMARK DESIGN GROUP Page 2
HydroCAD® 7.00_s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004

Time span=5.00-25.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=6.100 ac Runoff Depth=3.42"
Tc=18.0 min CN=73 Runoff=24.51 cfs 1.740 af

Pond SB-2: Sediment Basin 2 Peak Elev=81.07" Storage=26,122 ¢f Inflow=24.51 cfs 1.740 af
Outflow=18.99 cfs 1.461 af

Total Runoff Area = 6.100 ac Runoff Volume = 1.740 af Average Runoff Depth = 3.42"



SED BASIN 2 Type Il 24-hr 25 yr Rainfall=6.40"
Prepared by LANDMARK DESIGN GROUP Page 3
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004
Subcatchment Post Dev: 1/3 Acre Lots
Runoff = 2451 cfs @ 12.11 hrs, Volume= 1.740 af, Depth= 3.42"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 yr Rainfall=6.40"
Area (ac) CN_ Description
1.900 55 Woods, Good, HSG B
4.200 81 1/3 acre lots, 30% imp, HSG C
6.100 73 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (fUft) (ft/sec) (cfs)
18.0 Direct Entry,
Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph
24 Type Il 24- hr 25 yr
2y - . Rainfall= 6 40“,
0 Runoff Area=6.100 ac
18-
o Runoff Volume=1.740 af -
£ ] Runoff Depth= 3 42“
z S .
i 127 TC—18 0 mln
CN=73
8—? s 5
o] T
|7z A 2 J ////W/@;
5 T N AURLECELIS 1 e B I N

6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (hours)



SED BASIN 2 Type Il 24-hr 25 yr Rainfall=6.40"
Prepared by LANDMARK DESIGN GROUP Page 4
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems : 10/26/2004

Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) {inches) (cfs) {hours) {inches) (inches) (cfs)
5.00 0.40 0.00 0.00 18.00 5.89 3.00 0.61
5.25 0.43 0.00 0.00 18.25 5.92 3.02 0.59
5.50 0.46 0.00 0.00 18.50 5.95 3.05 0.57
5.75 0.48 0.00 0.00 18.75 5.98 3.07 0.55
6.00 0.51 0.00 0.00 19.00 6.00 3.09 0.53
6.25 0.54 0.00 0.00 19.25 6.03 3.11 0.51
6.50 0.57 0.00 0.00 19.50 6.05 3.13 0.49
6.75 0.60 0.00 0.00 19.75 6.07 3.15 0.47
7.00 0.63 0.00 0.00 20.00 6.09 3.17 0.45
7.25 0.67 0.00 0.00 20.25 6.11 3.18 0.43
7.50 0.70 0.00 0.00 20.50 6.13 3.20 0.42
7.75 0.73 0.00 0.00 20.75 6.15 3.22 0.42
8.00 0.77 0.00 0.00 21.00 6.17 3.23 0.42
8.25 0.81 0.00 0.01 21.25 6.19 3.25 0.41
8.50 0.85 0.00 0.03 21.50 6.21 3.27 0.41
8.75 0.89 0.01 0.06 21.75 6.23 3.28 0.40
9.00 094 0.01 0.09 22.00 6.25 3.30 0.40
9.25 0.99 0.02 0.12 22.25 6.27 3.32 0.40
9.50 1.04 0.02 0.15 22.50 6.29 3.33 0.39
9.75 1.10 0.03 0.18 22.75 6.31 3.35 0.39
10.00 116 . 0.04 0.23 23.00 6.33 3.36 0.39
10.25 1.23 0.06 0.30 23.25 6.35 3.38 0.38
10.50 1.31 0.08 0.39 23.50 6.36 3.39 0.38
10.75 1.40 0.10 0.50 23.75 6.38 3.41 0.37
11.00 1.50 0.13 ~ 0.67 24.00 6.40 342 0.37
11.25 1.64 0.18 0.89 24.25 6.40 3.42 0.19
11.50 1.81 0.24 1.30 24.50 6.40 3.42 0.02
11.75 2.48 0.56 3.27 24.75 6.40 3.42 0.00
12.00 424 1.70 17.98 25.00 6.40 3.42 0.00
12.25 452 1.91 15.56
12.50 470 2.05 5.70
12.75 4.83 2.15 3.16
13.00 4.94 2.23 2.34
13.25 5.03 2.31 1.95
13.50 5.11 2.37 1.70
13.75 5.18 2.43 1.49
14.00 5.25 248 1.33
14.25 5.31 2.52 1.19
14.50 5.36 2.57 1.12
14.75 5.41 2.61 1.06
15.00 5.46 2.65 1.01
15.25 5.51 2.69 0.96
15.50 5.55 2.72 0.91
15.75 5.59 2.75 0.85
16.00 5.63 2.79 0.80
16.25 5.67 2.82 0.75
16.50 5.70 2.84 0.72
16.75 5.74 2.87 0.70
17.00 5.77 2.90 0.68
17.25 5.80 2.93 0.66
17.50 5.83 2.95 0.65
17.75 5.87 2.98 0.63
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Pond SB-2: Sediment Basin 2

Inflow Area = 6.100 ac, Inflow Depth = 3.42" for 25 yr event
inflow = 2451 cfs @ 12.11 hrs, Volume= 1.740 af
Outflow = 18.99 cfs @ 12.22 hrs, Volume= 1.461 af, Atten=23%, Lag= 7.1 min
Primary = 18.99cfs @ 12.22 hrs, Volume= 1.461 af

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs

Peak Elev= 81.07' @ 12.22 hrs Surf.Area= 6,796 sf Storage= 26,122 cf
Plug-Flow detention time= 161.7 min calculated for 1.457 af (84% of inflow)
Center-of-Mass det. time= 90.1 min ( 926.3 - 836.2 )

# Invert Avail.Storage  Storage Description
1 68.00' 33,029 c¢f Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
68.00 0 0 0
70.00 95 95 95
71.00 305 200 295
72.00 667 486 781
73.00 944 806 1,587
74.00 1,267 1,106 2,692
75.00 1,590 1,429 4,121
76.00 1,954 1,772 5,893
77.00 2,570 2,262 8,155
78.00 3,275 2,923 11,077
79.00 4,236 3,756 14,833
80.00 5,320 4,778 19,611
81.00 6,700 6,010 25,621
82.00 8,117 7,409 33,029
# Routing Invert Outlet Devices
1 Primary 66.50' 24.0" x90.0'long Culvert CMP, square edge headwall, Ke= 0.500

Qutlet Invert= 65.60' S=0.0100"" n=0.013 Cc=0.900
2 Device 1 78.05' 6.0" Vert. Orifice/Grate C= 0.600
3 Device 1 80.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=17.72 cfs @ 12.22 hrs HW=81.04' (Free Discharge)
1=Culvert (Passes 17.72 cfs of §5.65 cfs potential flow)
=Orifice/Grate (Orifice Controls 1.56 cfs @ 8.0 fps)
3=0rifice/Grate (Weir Controls 16.16 cfs @ 2.4 fps)
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Pond SB-2: Sediment Basin 2

Hydrograph
. : : : : D inflow
26-: (T : [EEe] O Primary
A0 K Inflow Area 6 100 ac

A p PeakElev=81.07"
o Sto.ra9e72,6,122 cf

Flow {(cfs)
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Hydrograph for Pond SB-2: Sediment Basin 2

Time Inflow Storage Eilevation  Primary
(hours) (cfs) (cubic-feet) {feet) (cfs)
5.00 0.00 0 68.00 0.00
5.50 0.00 0 68.00 0.00
6.00 0.00 0 68.00 0.00
6.50 0.00 0 68.00 0.00
7.00 0.00 0 68.00 0.00
7.50 0.00 0 68.00 0.00
8.00 0.00 0 68.00 0.00
8.50 0.03 25 68.52 0.00
9.00 0.09 128 70.16 0.00
9.50 0.156 345 71.10 0.00
10.00 0.23 682 71.80 0.00
10.50 0.39 1,230 72.56 0.00
11.00 0.67 2,150 73.51 0.00
11.50 1.30 3,817 74.79 0.00
12.00 17.98 13,433 78.63 0.54
12.50 5.70 24137 80.75 6.76
13.00 2.34 23,149 80.59 2.58
13.50 1.70 22,807 80.53 1.83
14.00 1.33 22,621 80.50 1.41
14.50 1.12 22,277 80.44 1.38
15.00 1.01 21,728 80.35 1.35
15.50 0.91 21,049 80.24 1.32
16.00 0.80 20,253 80.11 1.27
16.50 0.72 19,369 79.95 1.21
17.00 0.68 18,510 79.77 1.15
17.50 0.65 17,704 79.60 1.08
18.00 0.61 16,951 79.44 1.01
18.50 0.57 16,249 79.30 0.94
19.00 0.53 15,598 79.16 0.88
19.50 0.49 14,995 79.03 0.81
20.00 0.45 14,449 78.90 0.73
20.50 0.42 13,987 78.77 0.65
21.00 0.42 13,636 78.68 0.58
21.50 0.41 13,379 78.61 0.53
22.00 0.40 13,199 78.57 0.48
22.50 0.39 13,072 78.53 0.45
23.00 0.39 12,977 78.51 0.43
23.50 0.38 12,908 78.49 0.41
24.00 0.37 12,860 78.47 0.39
24.50 0.02 12,572 78.40 0.29

25.00 0.00 12181  78.29 0.17
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I Stage-Area-Storage for Pond SB-2: Sediment Basin 2
l Elevation Surface . Storage Elevation Surface Storage
(feet) {sg-ft) (cubic-feet) (feet) {sg-ft) {cubic-feet)
68.00 0 0 75.80 1,881 5538 cfo Elev -
68.15 7 7 75.95 1,936 5,804

l 68.30 14 14 76.10 2,016 6,119
68.45 21 21 76.25 2,108 6,458
68.60 28 28 76.40 2,200 6,797
68.75 36 36 76.55 2,293 7,137
68.90 43 43 76.70 2,385 7,476
69.05 50 50 76.85 2,478 7,815
69.20 57 57 77.00 2,570 8,155
I 69.35 64 64 77.15 2,676 8,593
69.50 71 71 77.30 2,781 9,031
69.65 78 78 77.45 2,887 9,470
69.80 85 85 77.60 2,993 9,908
l 69.95 93 93 77.75 3,099 10,346
70.10 116 115 77.90 3,205 10,785
70.25 148 145 78.05 8323 ... A1265  wer Sweace
I 70.40 179 175 7820 T 3,467 11,828
70.55 210 205 78.35 3,611 12,391
70.70 242 235 78.50 3,756 12,955
70.85 273 265 78.65 3,900 13,518
I 71.00 305 295 78.80 4,044 14,081
71.15 359 368 78.95 4,188 14,645
71.30 414 441 79.10 4,344 15,310
71.45 468 514 79.25 4,507 16,027
l 71.60 522 587 79.40 4,670 16,744
71.75 577 660 79.55 4,832 17,460
71.90 631 732 79.70 4,995 18,177
I 72.05 681 821 79.85 5,157 18,894
72.20 722 942 80.00 5,320 19,611
72.35 764 1,063 80.15 5,527 20,512
72.50 806 1,184 80.30 5,734 21,413
l 72.65 847 1,305 80.45 5,941 22315, go.55= 22915,
72.80 889 1,425 80.60 6,148 23,216
72.95 930 1,546 80.75 6,355 24,118 (0427 )
73.10 976 1,697 80.90 6,562 25,020
73.25 1,025 1,863 81.05 6,771 25,991
73.40 1,073 2,029 81.20 6,983 27,102
73.55 1,122 2,195 81.35 7,196 28,213
l 73.70 1,70 2,360 81.50 7,409 29,325
73.85 1,219 2,526 81.65 7,621 30,436
74.00 1,267 2,602 81.80 7,834 31,547
74.15 1,315 2,906 81.95 8,046 32,659
l 74.30 1,364 3,121
74.45 1,412 3,335
74.60 1,461 3,549
I 74.75 1,509 3,763
74.90 1,558 3,978
75.05 1,608 4,209
75.20 1,663 4,475
I 75.35 1,717 4,741
75.50 1,772 ' 5,007
75.65 1,827 5,272
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1992 3.14
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project S’/Mf/—/av!s/;‘ GLEA/ SE&’/]WJ by

Basin # 5, Location \./AHES Cny' 42/:\/7}/

Total area draining to basin: 5.3  acres.

Basin Design
Wet Storage:
1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu.yds.x _ 53 _ acres = _355./ cu. yds.

2. Available basin volume = 370.4 cu, yds. at elevation ¢Z.0 . (From
storage - elevation curve)

3. Excavate _«//A cu. yds. to obtain required volume*.

* Elevation corresponding to required volume = invert of the dewatering
orifice.

4, Available volume before cleanout required.
3B cuyds.x__ 9.3 acres = |74.2 cu. yds.

5. Elevation corresponding to cleanout level =  ©0. .
(From Storage - Elevation Curve)

!

6. Distance from invert of the dewatering orifice to cleanout level = < ft.
(Min. = 1.0 ft))

Dry Storage:
7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 cu.yds.x 5.2 acres = 3551 cu. yds.
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1992 3.14
8. Total available basin volume at crest of riser* = //30-  cu. yds. at
elevation (% S¢.. (From Storage - Elevation Curve)
* Minimum = 134 cu. yds./acre of total drainage area.
9.  Diameter of dewatering orifice = = & in.
10. Diameter of flexible tubing = & . in.(diameter of dewatering orifice
plus 2 inches).
Preliminary Design Elevations
11.  Crest of Riser = Gl So.
Top of Dam = (09 . SO
Design High Water = (.98
Upstream Toe of Dam = S6.© .
Basin Shape
12.  Length of Flow L =
Effective Width We
If > 2, baffles are not required
If < 2, baffles are required >/E S
Runoff
B. Q = B. T4 cfs (From Chapter 5)
14, Qyp = 22.20 cfs (From Chapter 5)
inci il Design
15.  With emergency spillway, required spillway capacity Q=Q;= cfs.
(nser and barrel)
Without emergency spillway, required spillway capacity Q = Qy5 = 22.%{cfs.

(riser and barrel)

I - 113 \



1992
16.

17.

18.

19.

20.

3.14
With emergency spillway:
Assumed available head (h) = __ ft. (Using Q,)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:

Assumed available head (h) = ft. (Using Qys)

h = Design High Water Elevation - Crest of Riser Elevation
Risef diameter (D,) = 4B .in. Actual head (h) = 0.3% ft.
(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length (1) = ft.

Head (H) on barrel through embankment = ft.
(From Plate 3.14-7).
Barrel diameter = | in.

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).

Trash rack and anti-vortex device

Diameter = inches.
Height = inches.
(From Table 3.14-D).

Emergency Spillway Desi

21.

22,

Required spillway capacity Q, = Q5 - Q = cfs.

Bottom width (b) = ft.; the slopé of the exit channel (s) =
ft./foot; and the minimum length of the exit channel (x) =
ft.

(From Table 3.14-C).
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1992 3.14
23.  Depth of water at principal spillway crest (Y) = ft.

Slope of upstream face of embankment (Z) = 1
Slope of principal spillway barrel (S,) = %
Length of barrel in saturated zone (L) = ft.
24.  Number of collars required = __ dimensions =
(from Plate 3.14-12).
Final Design Elevations
25. Top of Dam =
" Design -High Water =

Emergency Spillway Crest

Principal Spillway Crest =
Dewatering Orifice Invert
Cleanout Elevation =

Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =

III - 115
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=5.300 ac Runoff Depth=1.56"
Tc=25.0 min CN=81 Runoff=8.74 cfs 0.689 af

Pond BMP-3: sed basin 3 Peak Elev=63.87' Storage=16,801 cf Inflow=8.74 cfs 0.689 af
Outflow=1.20 cfs 0.434 af

Total Runoff Area = 5.300 ac Runoff Volume = 0.689 af Average Runoff Depth = 1.56"
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Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 874 cfs @ 12.19 hrs, Volume= 0.689 af, Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr Rainfall=3.50"

Area (ac) CN Description
5300 81 1/3 acre lots, 30% imp, HSG C

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

25.0 Direct Entry,

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

ol : : : . [B7acs ' : ‘ ' »
o H . R | [Z

?Type 1 24-hr 2 yr
| Ralnfallj-f3 50_,“”,

Flow (cfs)
(4,
|

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

=]
[
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
5.00 0.22 0.00 0.00 7.60 0.39 0.00 0.00
5.05 0.22 0.00 0.00 7.65 0.39 0.00 0.00 I
5.10 0.23 0.00 0.00 7.70 0.40 0.00 0.00
5.15 0.23 0.00 0.00 7.75 0.40 0.00 0.00
5.20 0.23 0.00 0.00 7.80 0.40 0.00 0.00
5.25 0.23 0.00 " 0.00 7.85 0.41 0.00 0.00 I
5.30 0.24 0.00 0.00 7.90 0.41 0.00 0.00
5.35 0.24 0.00 0.00 7.95 042 0.00 0.00
5.40 0.24 0.00 0.00 8.00 042 0.00 0.00 l
5.45 0.25 0.00 0.00 8.05 0.42 0.00 0.00
5.50 0.25 0.00 0.00 8.10 0.43 0.00 0.00
5.55 0.25 0.00 0.00 8.15 0.43 0.00 0.00
5.60 0.26 0.00 0.00 8.20 0.44 0.00 0.00 l
5.65 0.26 0.00 0.00 8.25 0.44 0.00 0.00
5.70 0.26 0.00 0.00 8.30 0.44 0.00 0.00
5.75 0.26 0.00 0.00 8.35 0.45 0.00 0.00
5.80 0.27 0.00 0.00 8.40 0.45 0.00 0.00 -
5.85 0.27 0.00 0.00 8.45 0.46 0.00 0.00
5.90 0.27 0.00 0.00 8.50 0.46 0.00 0.00
5.95 0.28 0.00 0.00 8.55 0.47 0.00 0.00 I
6.00 0.28 0.00 0.00 8.60 047 0.00 0.00
6.05 0.28 0.00 0.00 8.65 0.48 0.00 0.00
6.10 0.29 0.00 0.00 8.70 0.48 0.00 0.00
6.15 0.29 0.00 0.00 8.75 0.49 0.00 0.00 I
6.20 0.29 0.00 0.00 8.80 0.49 0.00 0.00
6.25 0.30 0.00 0.00 8.85 0.50 0.00 0.00
6.30 0.30 0.00 0.00 8.90 0.50 0.00 0.00
6.35 0.30 0.00 0.00 8.95 0.51 0.00 0.00
6.40 0.31 0.00 0.00 9.00 0.51 0.00 0.00
6.45 0.31 0.00 0.00 9.05 0.52 0.00 0.01
6.50 0.31 0.00 0.00 9.10 0.53 0.00 0.01 l
6.55 0.32 0.00 0.00 9.15 0.53 0.00 0.01
6.60 0.32 0.00 0.00 9.20 0.54 0.00 0.01
6.65 0.32 0.00 0.00 9.25 0.54 0.00 0.02
6.70 0.33 0.00 0.00 9.30 0.55 0.00 0.02 I
6.75 0.33 0.00 0.00 9.35 0.55 0.00 0.02
6.80 0.33 0.00 0.00 9.40 0.56 0.00 0.02
6.85 0.34 0.00 0.00 9.45 0.56 0.00 0.03
6.90 0.34 0.00 0.00 9.50 0.57 0.00 0.03
6.95 0.34 0.00 0.00 9.55 0.58 0.00 0.03
7.00 0.35 0.00 0.00 9.60 0.58 0.01 0.03
7.05 0.35 0.00 0.00 9.65 0.59 0.01 0.04 I
7.10 0.35 0.00 0.00 9.70 0.59 0.01 0.04
7.15 0.36 0.00 0.00 9.75 0.60 0.01 0.04
7.20 0.36 0.00 0.00 9.80 0.61 0.01 0.04
7.25 0.36 0.00 0.00 9.85 0.61 0.01 0.05 l
7.30 0.37 0.00 0.00 9.90 0.62 0.01 0.05
7.35 0.37 0.00 0.00 9.95 0.63 0.01 0.06
7.40 0.38 0.00 0.00 10.00 0.63 0.01 0.06 I
7.45 0.38 0.00 0.00 10.05 0.64 0.01 0.06
7.50 0.38 0.00 0.00 10.10 0.65 0.01 0.07
7.55 0.39 0.00 0.00 10.15 0.66 0.01 0.07 I
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued)

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
10.20 0.66 0.01 0.08 12.80 2.66 1.05 1.75
10.25 0.67 0.02 0.08 12.85 267 1.06 1.69
10.30 0.68 0.02 0.09 12.90 268 1.07 1.46
10.35 0.69 0.02 0.09 12.95 2.69 1.08 1.35
10.40 0.70 0.02 0.10 13.00 2.70 1.09 1.26
10.45 0.71 0.02 0.11 13.05 2.71 1.10 1.19
10.50 0.71 0.02 0.11 13.10 272 1.10 1.12
10.55 0.72 0.02 0.12 13.15 273 1.1 1.07
10.60 0.73 0.03 0.13 13.20 274 1.12 1.01
10.65 0.74 0.03 0.14 13.25 275 1.13 0.97
10.70 0.75 0.03 0.14 13.30 2.76 1.13 0.93
10.75 0.76 0.03 0.15 13.35 277 1.14 0.89
10.80 0.77 0.04 0.16 13.40 2778 1.15 0.86
10.85 0.79 0.04 0.17 13.45 2,79 1.16 0.84
10.90 0.80 0.04 0.19 13.50 2.80 1.16 0.81
10.95 0.81 0.04 0.20 13.55 2.80 117 0.79
11.00 0.82 0.05 0.21 13.60 2.81 117 0.77
11.05 0.84 0.05 0.22 13.65 2.82 1.18 0.75
11.10 0.85 0.05 0.24 13.70 283 1.18 0.73
11.15 0.86 0.06 0.25 13.75 2.84 1.19 0.71
11.20 0.88 0.06 0.27 13.80 284 1.19 0.69
11.25 0.90 0.07 0.29 13.85 2.85 1.20 0.68
11.30 0.91 0.07 0.31 13.90 2.86 1.20 0.66
11.36 0.93 0.08 0.34 13.95 2.86 1.21 0.65
11.40 0.95 0.08 0.36 14.00 2.87 1.21 0.63
1145 0.97 0.09 0.39 14.05 2.88 1.22 0.62
11.50 0.99 0.09 0.43 14.10 2.88 1.22 0.60
11.55 1.02 0.11 0.46 14.15 2.89 1.23 0.59
11.60 1.07 0.12 0.50 14.20 290 1.23 0.58
11.65 1.15 0.15 0.57 14.25 2.90 1.24 0.56
11.70 1.24 0.19 0.67 14.30 291 1.24 0.55
11.75 1.35 0.24 0.86 14.35 2.91 1.25 0.54
11.80 1.51 0.32 117 14.40 292 1.26 0.53
11.85 1.72 0.43 1.63 14.45 293 1.26 0.53
11.90 1.99 0.60 2.31 14.50 293 1.26 0.52
11.95 2.22 0.75 3.29 14.55 294 1.27 0.51
12.00 2.32 0.82 4.61 14.60 2.94 1.27 0.51
12.05 2.35 0.84 6.15 14.65 2,95 1.27 0.50
12.10 2.39 0.86 7.59 14.70 295 1.28 0.50
12.15 242 0.88 8.52 14.75 2.96 1.28 0.49
12.20 245 0.90 8.72 14.80 297 1.29 0.49
12.25 247 0.92 8.26 14.85 297 1.29 0.48
12.30 2.50 0.94 7.37 14.90 2.98 1.30 0.48
12.35 2.52 0.96 6.31 14.95 2.98 1.30 047
12.40 2.54 0.97 5.27 15.00 2.99 1.30 0.47
1245 2.56 0.98 4.42 15.05 2.99 1.31 0.46
12.50 2.57 0.99 3.77 15.10 3.00 1.31 0.46
12.55 2.59 1.01 3.26 15.15 3.00 1.32 0.45
12.60 2.60 1.02 2.84 15.20 3.01 1.32 0.45
12.65 2.62 1.03 2.49 15.25 3.01 1.32 0.44
12.70 2.63 1.04 2.20 15.30 3.02 1.33 0.44
12.75 2.64 1.06 1.95 15.35 3.02 1.33 0.43




sed basin 3

Prepared by LANDMARK DESIGN GROUP

Type Il 24-hr 2 yr Rainfall=3.50"

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems -

Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued)

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) {cfs)
15.40 3.03 1.33 0.43 18.00 3.22 1.49 0.28
15.45 3.03 1.34 0.42 18.05 3.23 1.49 0.28
15.50 3.04 1.34 0.42 18.10 3.23 1.49 0.28
15.55 3.04 1.35 0.41 18.15 3.23 1.49 0.27
15.60 3.05 1.35 0.41 18.20 3.24 1.50 0.27
15.65 3.056 1.356 0.41 18.25 3.24 1.50 0.27
15.70 3.06 1.36 0.40 18.30 3.24 1.50 0.27
16.75 3.06 1.36 0.40 18.35 3.25 1.50 0.27
15.80 3.06 1.36 0.39 18.40 3.25 1.51 0.26
15.85 3.07 1.37 0.39 18.45 3.25 1.51 0.26
15.90 3.07 1.37 0.38 18.50 3.25 1.51 0.26
15.95 3.08 1.37 0.38 18.55 3.26 1.51 0.26
16.00 3.08 1.38 0.37 18.60 3.26 1.52 0.26
16.05 3.08 1.38 0.37 18.65 3.26 1.52 0.26
16.10 3.09 1.38 0.36 18.70 3.27 1.52 0.25
16.15 3.09 1.38 0.36 18.75 3.27 1.52 0.25
16.20 3.10 1.39 0.35 18.80 3.27 1.53 0.25
16.25 3.10 1.39 0.35 18.85 3.27 1.53 0.25
16.30 3.10 1.39 0.34 18.90 3.28 1.53 0.25
16.35 3.1 1.40 0.34 18.95 3.28 1.53 0.25
16.40 3.11 1.40 0.34 19.00 3.28 1.53 0.24
16.45 312 1.40 0.33 19.05 3.28 1.54 0.24
16.50 3.12 1.41 0.33 19.10 3.29 1.54 0.24
16.55 3.12 1.41 0.33 19.16 3.29 1.54 0.24
16.60 3.13 1.41 0.33 19.20 3.29 1.54 0.24
16.65 3.13 1.41 0.33 19.25 3.30 1.54 0.23
16.70 3.13 1.42 0.32 19.30 3.30 1.55 0.23
16.75 3.14 1.42 0.32 19.35 3.30 1.55 0.23
16.80 3.14 1.42 0.32 19.40 3.30 1.55 0.23
16.85 3.15 1.43 0.32 19.45 3.31 1.55 0.23
16.90 3.15 1.43 0.32 19.50 3.31 1.55 0.23
16.95 3.15 1.43 0.32 19.65 3.31 1.56 0.22
17.00 3.16 1.43 0.31 19.60 3.31 1.56 0.22
17.05 3.16 1.44 0.31 19.65 3.32 1.56 0.22
17.10 3.16 1.44 0.31 19.70 3.32 1.56 0.22
17.15 3.17 1.44 0.31 19.75 3.32 1.56 0.22
17.20 3.17 1.45 0.31 19.80 3.32 1.57 0.22
17.25 3.17 1.45 0.30 19.85 3.33 1.57 0.21
17.30 3.18 1.45 0.30 19.90 3.33 1.57 0.21
17.35 3.18 1.45 0.30 19.95 3.33 1.57 0.21
17.40 3.18 1.46 0.30 20.00 3.33 1.57 0.21
17.45 3.19 1.46 0.30
17.50 3.19 1.46 0.30
17.55 3.19 1.46 0.29
17.60 3.20 1.47 0.29
17.65 3.20 1.47 0.29
17.70 3.20 1.47 0.29
17.75 3.21 1.47 0.29
17.80 3.21 1.48 0.29
17.85 3.21 1.48 0.28
17.90 3.22 1.48 0.28
17.95 3.22 1.49 0.28
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Pond BMP-3: sed basin 3

inflow Area = 5.300 ac, Inflow Depth = 1.56" for 2 yr event

Inflow = 8.74cfs @ 12.19 hrs, Volume= 0.689 af

Outflow = 1.20cfs @ 13.04 hrs, Volume= 0.434 af, Atten=86%, Lag= 51.2 min
Primary = 1.20cfs @ 13.04 hrs, Volume= 0.434 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 63.87' @ 13.04 hrs Surf.Area= 4,192 sf Storage= 16,801 cf
Plug-Flow detention time= 175.1 min calculated for 0.432 af (63% of inflow)
Center-of-Mass det. time= 103.1 min ( 907.0 - 803.9 )

# Invert Avail.Storage Storage Description
1 56.00' 77,692 cf Custom Stage Data (Pyramidal) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (cubic-feet) {cubic-feet) (sg-ft)
56.00 600 0 0 -600
59.50 1,800 4,012 4,012 1,888
60.00 2,020 954 4,967 2,125
62.00 3,050 5,035 10,002 3,230
64.00 4,275 7,291 17,292 4,547
66.00 5,720 9,960 27,252 6,098
68.00 7,375 13,060 40,312 7,874
70.00 9,300 16,638 56,950 9,933
72.00 11,480 20,742 77,692 12,260
Routing invert Outlet Devices

1 Primary 53.00" 24.0" x 80.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 45.30' S=0.0963 "/ n=0.012 Cc=0.900

2 Device 1 62.00" 6.0" Vert. Orifice/Grate C= 0.600

3 Device 1 66.50" 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=1.20 cfs @ 13.04 hrs HW=63.86" (Free Discharge)
1=Culvert (Passes 1.20 cfs of 47.51 cfs potential flow)
2=Orifice/Grate (Orifice Controls 1.20 cfs @ 6.1 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Pond BMP-3: sed basin 3

Hydrograph
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Hydrograph for Pond BMP-3: sed basin 3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
5.00 0.00 0 56.00 0.00
5.05 0.00 0 56.00 0.00
5.10 0.00 0 56.00 0.00
5.15 0.00 0 56.00 0.00
5.20 0.00 0 56.00 0.00
5.25 0.00 0 56.00 0.00
5.30 0.00 0 56.00 0.00
5.35 0.00 0 56.00 0.00
5.40 0.00 0] 56.00 0.00
5.45 0.00 0 56.00 0.00
5.50 0.00 0 56.00 0.00
5.55 0.00 0 56.00 0.00
5.60 0.00 0 56.00 0.00
5.65 0.00 0 56.00 0.00
5.70 0.00 0 56.00 0.00
5.75 0.00 0 56.00 0.00
5.80 0.00 0 56.00 0.00
5.85 0.00 0 56.00 0.00
5.90 0.00 0 56.00 0.00
5.95 0.00 0 56.00 0.00
6.00 0.00 0 56.00 0.00
6.05 0.00 0 56.00 0.00
6.10 0.00 0 56.00 0.00
6.15 0.00 0 56.00 0.00
6.20 0.00 0 56.00 0.00
6.25 0.00 0 56.00 0.00
6.30 0.00 0 56.00 0.00
6.35 0.00 0 56.00 0.00
6.40 0.00 0 56.00 0.00
6.45 0.00 0 56.00 0.00
6.50 0.00 0 56.00 0.00
6.55 0.00 0 56.00 0.00
6.60 0.00 0 56.00 0.00
6.65 0.00 0 56.00 0.00
6.70 0.00 0 56.00 0.00
6.75 0.00 0 56.00 0.00
6.80 0.00 0 56.00 0.00
6.85 0.00 0 56.00 0.00
6.90 0.00 0 56.00 0.00
6.95 0.00 0 56.00 0.00
7.00 0.00 0 56.00 0.00
7.05 0.00 0 56.00 0.00
7.10 0.00 0 56.00 0.00
7.15 0.00 0 56.00 0.00
7.20 0.00 0] 56.00 0.00
7.25 0.00 0 56.00 0.00
7.30 0.00 0 56.00 0.00
7.35 0.00 0 56.00 0.00
7.40 0.00 0 56.00 0.00
7.45 0.00 0 56.00 0.00
7.50 0.00 0 56.00 0.00
7.55 0.00 0 56.00 0.00
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Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
7.60 0.00 0 56.00 0.00
7.65 0.00 0 56.00 0.00
7.70 0.00 0 56.00 0.00
7.75 0.00 0 56.00 0.00
7.80 0.00 0 56.00 0.00
7.85 0.00 0 56.00 0.00
7.90 0.00 0 56.00 0.00
7.95 0.00 0 56.00 0.00
8.00 0.00 0 56.00 0.00
8.05 0.00 0 56.00 0.00
8.10 0.00 0 56.00 0.00
8.15 0.00 0 56.00 0.00
8.20 0.00 0 56.00 0.00
8.25 0.00 0 56.00 0.00
8.30 0.00 0 56.00 0.00
8.35 0.00 0 56.00 0.00
8.40 0.00 0 56.00 0.00
8.45 0.00 0 56.00 0.00
8.50 0.00 0 56.00 0.00
8.55 0.00 0 56.00 0.00
8.60 0.00 0 56.00 0.00
8.65 0.00 0 56.00 0.00
8.70 0.00 0 56.00 0.00
8.75 0.00 0 56.00 0.00
8.80 0.00 0 56.00 0.00
8.85 0.00 0 56.00 0.00
8.90 0.00 1 56.00 0.00
8.95 0.00 1 56.00 0.00
9.00 0.00 2 56.00 0.00
9.05 0.01 3 56.00 0.00
9.10 0.01 4 56.00 0.00
9.15 0.01 6 56.01 0.00
9.20 0.01 8 56.01 0.00
9.25 0.02 11 56.01 0.00
9.30 0.02 14 56.01 0.00
9.35 0.02 17 56.01 0.00
9.40 0.02 21 56.02 0.00
9.45 0.03 25 56.02 0.00
9.50 0.03 30 56.03 0.00
9.55 0.03 36 56.03 0.00
9.60 0.03 42 56.04 0.00
9.65 0.04 48 56.04 0.00
9.70 0.04 55 56.05 0.00
9.75 0.04 62 56.05 0.00
9.80 0.04 70 56.06 0.00
9.85 0.05 78 56.07 0.00
9.90 0.05 87 56.08 0.00
9.95 0.06 97 56.08 0.00
10.00 0.06 107 56.09 0.00
10.05 0.06 118 56.10 0.00
10.10 0.07 130 56.11 0.00
10.15 0.07 142 56.12 0.00



sed basin 3
Prepared by LANDMARK DESIGN GROUP

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation Primary
{(hours) (cfs) {cubic-feet) (feet) (cfs)
10.20 0.08 156 56.14 0.00
10.25 0.08 170 56.15 0.00
10.30 0.09 185 56.16 0.00
10.35 0.09 202 56.18 0.00
10.40 0.10 219 56.19 0.00
10.45 0.11 237 56.21 0.00
10.50 0.11 257 56.22 0.00
10.55 0.12 278 56.24 0.00
10.60 0.13 300 56.26 0.00
10.65 0.14 324 56.28 0.00
10.70 0.14 349 56.30 0.00
10.756 0.156 376 56.33 0.00
10.80 0.16 405 56.35 0.00
10.85 0.17 435 56.38 0.00
10.90 0.19 467 56.41 0.00
10.95 0.20 502 56.44 0.00
11.00 0.21 538 56.47 0.00
11.056 0.22 577 56.50 0.00
11.10 0.24 619 56.54 0.00
11.16 0.25 663 56.58 0.00
11.20 0.27 710 56.62 0.00
11.25 0.29 761 56.66 0.00
11.30 0.31 815 56.71 0.00
11.35 0.34 873 56.76 0.00
11.40 0.36 936 56.82 0.00
11.45 0.39 1,004 56.88 0.00
11.50 0.43 1,078 56.94 0.00
11.55 0.46 1,157 57.01 0.00
11.60 0.50 1,244 57.09 0.00
11.65 0.57 1,340 57.17 0.00
11.70 0.67 1,462 57.27 0.00
11.76 0.86 1,590 57.39 0.00
11.80 1.17 1,772 57.55 0.00
11.85 1.63 2,023 57.76 0.00
11.90 2.31 2,377 58.07 0.00
11.95 3.29 2,881 58.51 0.00
12.00 4.61 3,692 59.13 0.00
12.05 6.15 4,560 59.79 0.00
12.10 7.59 5,796 60.33 0.00
12.15 8.52 7,246 60.91 0.00
12.20 8.72 8,799 61.52 0.00
12.25 8.26 10,325 62.09 0.03
12.30 7.37 11,691 62.46 0.43
12.35 6.31 12,823 62.77 0.68
12.40 5.27 13,729 63.02 0.83
12.45 442 14,443 63.22 0.93
12.50 3.77 15,006 63.37 1.00
12.55 3.26 15,453 63.50 1.056
12.60 2.84 15,808 63.59 1.10
12.65 2.49 16,087 63.67 1.13
12.70 2.20 16,304 63.73 1.15
12.76 1.95 16,469 63.77 1.17

Type Il 24-hr 2 yr Rainfall=3.50"



sed basin 3
Prepared by LANDMARK DESIGN GROUP
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Type Il 24-hr 2 yr Rainfall=3.50"

Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time inflow Storage Elevation Primary
(hours) {cfs) (cubic-feet) (feet) (cfs)
12.80 1.75 16,591 63.81 1.18
12.85 1.59 16,679 63.83 1.19
12.90 1.46 16,739 63.85 1.20
12.95 1.35 16,777 63.86 1.20
13.00 1.26 16,796 63.86 1.20
13.05 1.19 16,801 63.87 1.20
13.10 1.12 16,793 63.86 1.20
13.15 1.07 16,774 63.86 1.20
13.20 1.01 16,746 63.85 1.20
13.25 0.97 16,709 63.84 1.19
13.30 0.93 16,665 63.83 1.19
13.35 0.89 16,616 63.81 1.18
13.40 0.86 16,561 63.80 1.18
13.45 0.84 16,503 63.78 1.17
13.50 0.81 16,442 63.77 1.16
13.55 0.79 16,377 63.75 1.16
13.60 0.77 16,310 63.73 1.15
13.65 0.75 16,241 63.71 1.14
13.70 0.73 16,169 63.69 1.14
13.75 0.71 16,096 63.67 1.13
13.80 0.69 16,020 63.65 1.12
13.85 0.68 15,943 63.63 1.11
13.90 0.66 15,865 63.61 1.10
13.95 0.65 15,785 63.59 1.09
14.00 0.63 15,704 63.56 1.08
14.05 0.62 15,622 63.54 1.07
14.10 0.60 15,539 63.52 1.07
14.15 0.59 15,456 63.50 1.06
14.20 0.58 15,372 63.47 1.05
14.25 0.56 15,287 63.45 1.04
14.30 0.55 15,202 63.43 1.02
14.35 0.54 15,117 63.40 1.01
14.40 0.53 15,032 63.38 1.00
14.45 0.53 14,947 63.36 0.99
14.50 0.52 14,863 63.33 0.98
14.55 0.51 14,780 63.31 0.97
14.60 0.51 14,698 63.29 0.96
14.65 0.50 14,616 63.27 0.95
14.70 0.50 14,536 63.24 0.94
14.75 0.49 14,456 63.22 0.93
14.80 0.49 14,377 63.20 0.92
14.85 0.48 14,299 63.18 0.91
14.90 0.48 14,223 63.16 0.90
14.95 0.47 14,147 63.14 0.89
15.00 0.47 14,072 63.12 0.88
15.05 0.46 13,998 63.10 0.87
15.10 0.46 13,926 63.08 0.86
15.15 0.45 13,854 63.06 0.85
15.20 0.45 13,783 63.04 0.84
15.25 0.44 13,713 63.02 0.83
15.30 0.44 13,645 63.00 0.82
15.35 0.43 13,577 62.98 0.81
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Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
15.40 0.43 13,510 62.96 0.80
16.45 0.42 13,445 62.94 0.79
15.50 0.42 13,380 62.93 0.78
15.55 0.41 13,316 62.91 0.77
15.60 0.41 13,253 62.89 0.76
15.65 0.41 13,191 62.88 0.75
15.70 0.40 13,130 62.86 0.74
16.75 0.40 13,070 62.84 0.73
15.80 0.39 13,011 62.83 0.72
15.85 0.39 12,954 62.81 0.71
15.90 0.38 12,896 62.79 0.70
15.95 0.38 12,840 62.78 0.69
16.00 0.37 12,785 62.76 0.68
16.05 0.37 12,731 62.75 0.67
16.10 0.36 12,677 62.73 0.66
16.15 0.36 12,625 62.72 0.65
16.20 0.35 12,573 62.71 0.64
16.25 0.35 12,522 62.69 0.63
16.30 0.34 12,473 62.68 0.62
16.35 0.34 12,424 62.66 0.61
16.40 0.34 12,377 62.65 0.60
16.45 0.33 12,331 62.64 0.59
16.50 0.33 12,286 62.63 0.58
16.55 0.33 12,243 62.61 0.57
16.60 0.33 12,201 62.60 0.56
16.65 0.33 12,160 62.59 0.55
16.70 0.32 12,120 62.58 0.54
16.75 0.32 12,081 62.57 0.53
16.80 0.32 12,043 62.56 0.53
16.85 0.32 12,007 62.55 0.52
16.90 0.32 11,972 62.54 0.51
16.95 0.32 11,939 62.53 0.50
17.00 0.31 11,807 62.52 0.49
17.05 0.31 11,876 62.51 0.48
17.10 0.31 11,846 62.51 047
17.15 0.31 11,818 62.50 0.46
17.20 0.31 11,790 62.49 0.46
17.25 0.30 11,764 62.48 0.45
17.30 0.30 11,739 62.48 0.44
17.35 0.30 11,714 62.47 0.43
17.40 0.30 11,691 62.46 0.43
17.45 0.30 11,668 62.46 0.42
17.50 0.30 11,647 62.45 0.42
17.55 0.29 11,626 62.45 0.41
17.60 0.29 11,605 62.44 0.40
17.65 0.29 11,586 62.43 0.40
17.70 0.29 11,567 62.43 0.39
17.75 0.29 11,549 62.42 0.39
17.80 0.29 11,531 62.42 0.38
17.85 0.28 11,514 62.41 0.38
17.90 0.28 11,497 62.41 0.37
17.95 0.28 11,481 62.41 0.37
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Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation Primary
{hours) (cfs) (cubic-feet) (feet) (cfs)
18.00 0.28 11,465 62.40 0.36
18.05 0.28 11,450 62.40 0.36
18.10 0.28 11,436 62.39 0.35
18.15 0.27 11,422 62.39 0.35
18.20 0.27 11,409 62.39 0.34
18.25 0.27 11,396 62.38 0.34
18.30 0.27 11,384 62.38 0.34
18.35 0.27 11,372 62.38 0.33
18.40 0.26 11,360 62.37 0.33
18.45 0.26 11,349 62.37 0.32
18.50 0.26 11,339 62.37 0.32
18.55 0.26 11,328 62.36 0.32
18.60 0.26 11,318 62.36 0.31
18.65 0.26 11,309 62.36 0.31
18.70 0.25 11,299 62.36 0.31
18.75 0.25 11,290 62.35 0.30
18.80 0.25 11,282 62.35 0.30
18.85 0.25 11,273 62.35 0.30
18.90 0.25 11,265 62.35 0.29
18.95 0.25 11,256 62.34 0.29
19.00 0.24 11,248 62.34 0.29
19.05 0.24 11,241 62.34 0.28
19.10 0.24 11,233 62.34 0.28
19.15 0.24 11,226 62.34 0.28
19.20 0.24 11,218 62.33 0.28
19.25 0.23 11,211 62.33 0.27
19.30 0.23 11,204 62.33 0.27
19.35 0.23 11,197 62.33 0.27
19.40 0.23 11,190 62.33 0.27
19.45 0.23 11,184 62.32 0.26
19.50 0.23 11,177 62.32 0.26
19.55 0.22 11,171 62.32 0.26
19.60 0.22 11,164 62.32 0.26
19.65 0.22 11,158 62.32 0.26
19.70 0.22 11,152 62.32 0.25
19.75 0.22 11,145 62.31 0.25
19.80 0.22 11,139 62.31 0.25
19.85 0.21 11,133 62.31 0.25
19.90 0.21 11,127 62.31 0.24
19.95 0.21 11,121 62.31 0.24
20.00 0.21 11,116 62.31 0.24
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Stage-Discharge for Pond BMP-3: sed basin 3

Elevation  Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) {feet) {cfs) (feet) (cfs) (feet) (cfs)
56.00 0.00 58.08 0.00 60.16 0.00 62.24 0.16
56.04 0.00 58.12 0.00 60.20 0.00 62.28 0.20
56.08 0.00 58.16 0.00 60.24 0.00 62.32 0.26
56.12 0.00 58.20 0.00 60.28 0.00 62.36 0.31
56.16 0.00 58.24 0.00 60.32 0.00 62.40 0.36
56.20 0.00 58.28 0.00 60.36 0.00 62.44 0.41
56.24 0.00 58.32 0.00 60.40 0.00 62.48 0.46
56.28 0.00 58.36 0.00 60.44 0.00 62.52 0.49
56.32 0.00 58.40 0.00 60.48 0.00 62.56 0.53
56.36 0.00 58.44 0.00 60.52 0.00 62.60 0.56
56.40 0.00 58.48 0.00 60.56 0.00 62.64 0.59
56.44 0.00 58.52 0.00 60.60 0.00 62.68 0.62
56.48 0.00 58.56 0.00 60.64 0.00 62.72 0.65
56.52 0.00 58.60 0.00 60.68 0.00 62.76 0.68
56.56 0.00 58.64 0.00 60.72 0.00 62.80 0.70
56.60 0.00 58.68 0.00 60.76 0.00 62.84 0.73
56.64 0.00 58.72 0.00 60.80 0.00 62.88 0.75
56.68 0.00 58.76 0.00 60.84 0.00 62.92 0.77
56.72 0.00 58.80 0.00 60.88 0.00 62.96 0.80
56.76 0.00 58.84 0.00 60.92 0.00 63.00 0.82
56.80 0.00 58.88 0.00 60.96 0.00 63.04 0.84
56.84 0.00 58.92 0.00 61.00 0.00 63.08 0.86
56.88 0.00 58.96 0.00 61.04 0.00 63.12 0.88
56.92 0.00 59.00 0.00 61.08 0.00 63.16 0.90
56.96 0.00 59.04 0.00 61.12 0.00 63.20 0.92
57.00 0.00 59.08 0.00 61.16 0.00 63.24 0.94
57.04 0.00 59.12 0.00 61.20 0.00 63.28 0.96
57.08 0.00 59.16 0.00 61.24 0.00 63.32 0.98
57.12 0.00 59.20 0.00 61.28 0.00 63.36 1.00
57.16 0.00 59.24 0.00 61.32 0.00 63.40 1.01
57.20 0.00 59.28 0.00 61.36 0.00 63.44 1.03
57.24 0.00 59.32 0.00 61.40 0.00 63.48 1.05
57.28 0.00 59.36 0.00 61.44 0.00 63.52 1.07
57.32 0.00 59.40 0.00 61.48 0.00 63.56 1.08
57.36 0.00 59.44 0.00 61.52 0.00 63.60 1.10
57.40 0.00 59.48 0.00 61.56 0.00 63.64 1.1
57.44 0.00 59.52 0.00 61.60 0.00 63.68 1.13
57.48 0.00 59.56 0.00 61.64 0.00 63.72 1.15
57.52 0.00 59.60 0.00 61.68 0.00 63.76 1.16
57.56 0.00 59.64 0.00 61.72 0.00 63.80 1.18
57.60 0.00 59.68 0.00 61.76 0.00 63.84 1.19
57.64 0.00 59.72 0.00 61.80 0.00 63.88 1.21
57.68 0.00 59.76 0.00 61.84 0.00 63.92 1.22
57.72 0.00 59.80 0.00 61.88 0.00 63.96 1.24
57.76 0.00 59.84 0.00 61.92 0.00 64.00 1.25
57.80 0.00 59.88 0.00 61.96 0.00 64.04 1.26
57.84 0.00 59.92 0.00 62.00 0.00 64.08 1.28
57.88 0.00 59.96 0.00 62.04 0.01 64.12 1.29
57.92 0.00 60.00 0.00 62.08 0.02 64.16 1.31
57.96 0.00 60.04 0.00 62.12 0.04 64.20 1.32
58.00 0.00 60.08 0.00 62.16 0.07 64.24 1.33
58.04 0.00 60.12 0.00 62.20 0.11 64.28 1.35
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Stage-Discharge for Pond BMP-3: sed basin 3 (continued)

Elevation  Primary Elevation  Primary Elevation  Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
64.32 1.36 66.40 1.93 68.48 57.56 70.56 61.56
64.36 1.37 66.44 1.94 68.52 57.64 70.60 61.63
64.40 1.39 66.48 1.94 68.56 57.72 70.64 61.71
64.44 1.40 66.52 2.07 68.60 57.80 70.68 61.78
64.48 1.41 66.56 2.57 68.64 57.88 70.72 61.85
64.52 1.42 66.60 3.27 68.68 57.96 70.76 61.93
64.56 1.44 66.64 4.13 68.72 58.04 70.80 62.00
64.60 1.45 66.68 5.13 68.76 58.11 70.84 62.07
64.64 1.46 66.72 6.24 68.80 58.19 70.88 62.15
64.68 1.47 66.76 7.46 68.84 58.27 70.92 62.22
64.72 1.49 66.80 8.77 68.88 58.35 70.96 62.30
64.76 1.50 66.84 10.17 68.92 58.43 71.00 62.37
64.80 1.51 66.88 11.66 68.96 58.51 71.04 62.44
64.84 1.52 66.92 13.23 69.00 58.59 71.08 62.52
64.88 1.53 66.96 14.87 69.04 58.66 71.12 62.59
64.92 1.54 67.00 16.59 69.08 58.74 71.16 62.66
64.96 1.56 67.04 18.38 69.12 58.82 71.20 62.73
65.00 1.57 67.08 20.23 69.16 58.90 71.24 62.81
65.04 1.58 67.12 2215 69.20 58.97 71.28 62.88
65.08 1.59 67.16 24.13 69.24 59.05 71.32 62.95
65.12 1.60 67.20 26.17 69.28 59.13 71.36 63.03
65.16 1.61 67.24 28.27 69.32 59.21 71.40 63.10
65.20 1.62 67.28 30.43 69.36 59.28 71.44 63.17
65.24 1.63 67.32 32.64 69.40 59.36 71.48 63.24
65.28 1.65 67.36 34.91 69.44 59.44 71.52 63.32
65.32 1.66 67.40 37.23 69.48 59.52 71.56 63.39
65.36 1.67 67.44 39.60 69.52 59.59 71.60 63.46
65.40 1.68 67.48 42.03 69.56 59.67 71.64 63.53
65.44 1.69 67.52 44.50 69.60 59.75 71.68 63.60
65.48 1.70 67.56 47.02 69.64 59.82 71.72 63.68
65.52 1.71 67.60 49.59 69.68 59.90 71.76 63.75
65.56 1.72 67.64 52.21 69.72 59.98 71.80 63.82
65.60 1.73 67.68 54.88 69.76 60.05 71.84 63.89
65.64 1.74 67.72 56.03 69.80 60.13 71.88 63.96
65.68 1.75 67.76 56.11 69.84 60.20 71.92 64.03
65.72 1.76 67.80 56.19 69.88 60.28 71.96 64.11
65.76 1.77 67.84 56.27 69.92 60.36 72.00 64.18
65.80 1.78 67.88 56.36 69.96 60.43
65.84 1.79 67.92 56.44 70.00 60.51
65.88 1.80 67.96 56.52 70.04 60.58
65.92 1.81 68.00 56.60 70.08 60.66
65.96 1.82 68.04 56.68 70.12 60.73
66.00 1.83 68.08 56.76 70.16 60.81
66.04 1.84 68.12 56.84 70.20 60.88
66.08 1.85 68.16 56.92 70.24 60.96
66.12 1.86 68.20 57.00 70.28 61.03
66.16 1.87 68.24 57.08 70.32 61.11
66.20 1.88 68.28 57.16 70.36 61.18
66.24 1.89 68.32 57.24 70.40 61.26
66.28 1.90 68.36 57.32 70.44 61.33
66.32 1.91 68.40 57.40 70.48 _61.41
66.36 1.92 68.44 57.48 70.52 61.48
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Stage-Area-Storage for Pond BMP-3: sed basin 3
l Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)
56.00 600 0] 58.08 1,313 2,385
56.04 614 46 58.12 1,327 2,430
I 56.08 627 92 58.16 1,341 2,476
56.12 641 138 58.20 1,354 2,522
56.16 655 183 58.24 1,368 2,568
l 56.20 669 229 58.28 1,382 2,614
56.24 682 275 58.32 1,395 2,660
56.28 696 321 58.36 1,409 2,706
56.32 710 367 58.40 1,423 2,751
I 56.36 723 413 58.44 1,437 2,797
56.40 737 459 58.48 1,450 2,843
56.44 751 504 58.52 1,464 2,889
56.48 765 550 58.56 1,478 2,935
I 56.52 778 596 58.60 1,491 2,981
56.56 792 642 58.64 1,505 3,027
56.60 806 688 58.68 1,619 3,072
I 56.64 819 734 58.72 1,533 3,118
56.68 833 780 58.76 1,546 3,164
56.72 847 825 58.80 1,560 3,210
56.76 861 871 58.84 1,574 3,256
I 56.80 874 917 58.88 1,587 3,302
56.84 888 963 58.92 1,601 3,348
56.88 902 1,009 58.96 1,615 3,393
56.92 915 1,055 59.00 1,629 3,439
56.96 929 1,101 59.04 1,642 3,485
57.00 943 1,146 59.08 1,656 3,531
57.04 957 1,192 59.12 1,670 3,577
I 57.08 970 1,238 59.16 1,683 3,623
57.12 984 1,284 59.20 1,697 3,669
57.16 998 1,330 59.24 1,711 3,714
57.20 1,011 1,376 59.28 1,725 3,760
I 57.24 1,025 1,422 59.32 1,738 3,806
57.28 1,039 1,467 59.36 1,752 3,852
57.32 1,053 1,613 59.40 1,766 3,898
l 57.36 1,066 1,659 59.44 1,779 3,944
57.40 1,080 1,605 59.48 1,793 3,990
57.44 1,094 1,651 59.52 1,809 4,051
57.48 1,107 1,697 59.56 1,826 4127
l 57.52 1,121 1,743 59.60 1,844 4,203
57.56 1,135 1,788 59.64 1,862 4,280
57.60 1,149 1,834 59.68 1,879 4,356
57.64 1,162 1,880 59.72 1,897 4,432
I 57.68 1,176 1,926 59.76 1,914 4,509
57.72 1,190 1,972 59.80 1,932 4,585
57.76 1,203 2,018 59.84 1,950 4,661
l 57.80 1,217 2,064 59.88 1,967 4,738
57.84 1,231 2,109 59.92 1,985 4,814
57.88 1,245 2,155 59.96 2,002 4,891
57.92 1,258 2,201 60.00 2,020 4,967
I 57.96 1,272 2,247 60.04 2,041 5,068
58.00 1,286 2,293 60.08 2,061 5,168
58.04 1,299 2,339 60.12 2,082 5,269
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Stage-Area-Storage for Pond BMP-3: sed basin 3 (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
60.16 2,102 5,370 62.24 3,197 10,877
60.20 2,123 5,470 62.28 3,222 11,022
60.24 2,144 5,571 62.32 3,246 11,168
60.28 2,164 5,672 62.36 3,270 11,314
60.32 2,185 5,772 62.40 3,295 11,460
60.36 2,205 5,873 62.44 3,319 11,606
60.40 2,226 5,974 62.48 3,344 11,751
60.44 2,247 6,075 62.52 3,369 11,897
60.48 2,267 6,175 62.56 3,393 12,043
60.52 2,288 6,276 62.60 3,418 12,189
60.56 2,308 6,377 62.64 3,442 12,335
60.60 2,329 6,477 62.68 3,467 12,480
60.64 2,350 6,578 62.72 3,491 12,626
60.68 2,370 6,679 62.76 3,515 12,772
60.72 2,391 6,779 62.80 3,540 12,918
60.76 2,411 6,880 62.84 3,565 13,064
60.80 2,432 6,981 62.88 3,589 13,210
60.84 2,453 7,082 62.92 3,614 13,355
60.88 2,473 7,182 62.96 3,638 13,501
60.92 2,494 7,283 63.00 3,663 13,647
60.96 2,514 7,384 63.04 3,687 13,793
61.00 2,535 7,484 63.08 3,711 13,939
61.04 2,556 7,585 63.12 3,736 14,084
61.08 2,576 7,686 63.16 3,760 14,230
61.12 2,597 7,786 63.20 3,785 14,376
61.16 2,617 7,887 63.24 3,810 14,522
61.20 2,638 7,988 63.28 3,834 14,668
61.24 2,659 8,088 63.32 3,859 14,813
61.28 2,679 8,189 63.36 3,883 14,959
61.32 2,700 8,290 63.40 3,907 15,105
61.36 2,720 8,391 63.44 3,932 15,251
61.40 2,741 8,491 63.48 3,957 15,397
61.44 2,762 8,502 63.52 3,981 15,543
61.48 2,782 8,693 63.56 4,006 15,688
61.52 2,803 8,793 63.60 4,030 15,834
61.56 2,823 8,894 63.64 4,055 15,980
61.60 2,844 8,995 63.68 4,079 16,126
61.64 2,865 9,095 63.72 4,103 16,272
61.68 2,885 9,196 63.76 4,128 16,417
61.72 2,906 9,297 63.80 4,152 16,563
61.76 2,926 9,397 63.84 4,177 16,709
61.80 2,947 9,498 63.88 4,202 16,855
61.84 2,968 9,599 63.92 4,226 17,001
61.88 2,988 9,700 63.96 4,251 17,146
61.92 3,009 9,800 64.00 4,275 17,292
61.96 3,029 9,901 64.04 4,304 17,491
62.00 3,050 10,002 64.08 4,333 17,691
62.04 3,074 10,147 64.12 4,362 17,890
62.08 3,099 10,293 64.16 4,391 18,089
62.12 3,123 10,439 64.20 4,420 18,288
62.16 3,148 10,585 64.24 4,448 18,487
62.20 3,173 10,731 64.28 4,477 18,687
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Stage-Area-Storage for Pond BMP-3: sed basin 3 (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft)  (cubic-feet) (feet) (sq-ft) (cubic-feet)
64.32 4,506 18,886 66.40 6,051 29,864
64.36 4,535 19,085 66.44 6,084 30,125
64.40 4,564 19,284 66.48 6,117 30,387
64.44 4,593 19,483 66.52 6,150 30,648
64.48 4,622 19,683 66.56 6,183 30,909
64.52 4,651 19,882 66.60 6,216 31,170
64.56 4,680 20,081 66.64 6,250 31,431
64.60 4,708 20,280 66.68 6,283 31,693
64.64 4,737 20,479 66.72 6,316 31,954
64.68 4,766 20,679 66.76 6,349 32,215
64.72 4,795 20,878 66.80 6,382 32,476
64.76 4,824 21,077 66.84 6,415 32,737
64.80 4,853 21,276 66.88 6,448 32,999
64.84 4,882 21,475 66.92 6,481 33,260
64.88 4,911 21,675 66.96 6,514 33,521
64.92 4,940 21,874 67.00 6,548 33,782
64.96 4,969 22,073 67.04 6,581 34,043
65.00 4,998 22,272 67.08 6,614 34,305
65.04 5,026 22,471 67.12 6,647 34,566
65.08 5,055 22,671 67.16 6,680 34,827
65.12 5,084 22,870 67.20 6,713 35,088
65.16 5,113 23,069 67.24 6,746 35,349
65.20 5,142 23,268 67.28 6,779 35,611
65.24 5,171 23,467 67.32 6,812 35,872
65.28 5,200 23,667 67.36 6,845 36,133
65.32 5,229 23,866 67.40 6,879 36,394
65.36 5,258 24,065 67.44 6,912 36,655
65.40 5,287 24,264 67.48 6,945 36,917
65.44 5,315 24,463 67.52 6,978 37,178
65.48 5,344 24,663 67.56 7,011 37,439
65.52 5,373 24,862 67.60 7,044 37,700
65.56 5,402 25,061 67.64 7,077 37,961
65.60 5,431 25,260 67.68 7,110 38,223
65.64 5,460 25,459 67.72 7,143 38,484
65.68 5,489 25,659 67.76 7,176 38,745
65.72 5,618 25,858 67.80 7,209 39,006
65.76 5,547 26,057 67.84 7,243 39,267
65.80 5,675 26,256 67.88 7,276 39,529
65.84 5,604 26,455 67.92 7,309 39,790
65.88 5,633 26,655 67.96 7,342 40,051
65.92 5,662 26,854 68.00 7,375 40,312
65.96 5,691 27,053 68.04 7,414 40,645
66.00 5,720 27,2562 68.08 7,452 40,978
66.04 5,763 27,513 68.12 7,491 41,311
66.08 5,786 27,775 68.16 7,529 41,643
66.12 5,819 28,036 68.20 7,568 41,976
66.16 5,852 28,297 68.24 7,606 42,309
66.20 5,886 28,558 68.28 7,645 42,642
66.24 5,919 28,819 68.32 7,683 42,974
66.28 5,952 29,081 68.36 7,721 43,307
66.32 5,985 29,342 68.40 7,760 43,640
66.36 6,018 29,603 68.44 7,798 43,973
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Stage-Area-Storage for Pond BMP-3: sed basin 3 (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) {cubic-feet) {feet) (sq-ft) (cubic-feet)
68.48 7.837 44,305 70.56 9,910 62,758
68.52 7,875 44,638 70.60 9,954 63,173
68.56 7,914 44,971 70.64 9,998 63,587
68.60 7,952 45,304 70.68 10,041 64,002
68.64 7,991 45,636 70.72 10,085 64,417
68.68 8,030 45,969 70.76 10,128 64,832
68.72 8,068 46,302 70.80 10,172 65,247
68.76 8,107 46,635 70.84 10,216 65,662
68.80 8,145 46,967 70.88 10,259 66,076
68.84 8,184 47,300 70.92 10,303 66,491
68.88 8,222 47,633 70.96 10,346 66,906
68.92 8,261 47,966 71.00 10,390 67,321
68.96 8,299 48,298 71.04 10,434 67,736
69.00 8,338 48,631 71.08 10,477 68,151
69.04 8,376 48,964 71.12 10,521 68,566
69.08 8,414 49,297 71.16 10,564 68,980
69.12 8,453 49,629 71.20 10,608 69,395
69.16 8,491 49,962 71.24 10,652 69,810
69.20 8,530 50,295 71.28 10,695 70,225
69.24 8,568 50,628 71.32 10,739 70,640
69.28 8,607 50,960 71.36 10,782 71,055
69.32 8,645 51,293 71.40 10,826 71,469
69.36 8,684 51,626 71.44 10,870 71,884
69.40 8,723 51,959 71.48 10,913 72,299
69.44 8,761 52,292 71.52 10,957 72,714
69.48 8,800 52,624 71.56 11,000 73,129
69.52 8,838 52,957 71.60 11,044 73,544
69.56 8,877 53,290 71.64 11,088 73,958
69.60 8,915 53,623 71.68 11,131 74,373
69.64 8,954 53,955 71.72 11,175 74,788
69.68 8,992 54,288 71.76 11,218 75,203
69.72 9,030 54,621 71.80 11,262 75,618
69.76 9,069 54,954 71.84 11,306 76,033
69.80 9,107 55,286 71.88 11,349 76,447
69.84 9,146 55,619 71.92 11,393 76,862
69.88 9,184 55,952 71.96 11,436 77,277
69.92 . 9,223 56,285 72.00 11,480 77,692
69.96 9,262 56,617
70.00 9,300 56,950
70.04 9,344 57,365
70.08 9,387 57,780
70.12 9,431 58,195
70.16 9,474 58,609
70.20 9,518 59,024
70.24 9,562 59,439
70.28 9,605 59,854
70.32 9,649 60,269
70.36 9,692 60,684
70.40 9,736 61,098
70.44 9,780 61,513
70.48 9,823 61,928
70.52 9,867 62,343
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=5.300 ac Runoff Depth=4.03"
Tc=25.0 min CN=81 Runoff=22.21 cfs 1.778 af

Pond BMP-3: sed basin 3 Peak Elev=66.98" Storage=33,625 c¢f Inflow=22.21 c¢fs 1.778 af
Outflow=15.69 cfs 1.455 af

Total Runoff Area = 5.300 ac Runoff Volume =1.778 af Average Runoff Depth = 4.03"
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Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 2221 cfs @ 12.18 hrs, Volume= 1.778 af, Depth= 4.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 25 yr Rainfall=6.50"

Area (ac) CN Description
5.300 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

Flow (cfs)

Time (hours)
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
5.00 0.41 0.00 0.00 7.60 0.72 0.02 0.1
5.05 0.41 0.00 0.00 7.65 0.73 0.03 0.1
5.10 0.42 0.00 0.00 7.70 0.74 0.03 0.12
5.15 0.43 0.00 0.00 7.75 0.74 0.03 0.12
5.20 0.43 0.00 0.00 7.80 0.75 0.03 0.12
5.25 0.44 0.00 0.00 7.85 0.76 0.03 0.13
5.30 0.44 0.00 0.00 7.90 0.77 0.03 0.13
5.35 0.45 0.00 0.00 7.95 0.77 0.03 0.13
540 0.45 0.00 0.00 8.00 0.78 0.04 0.14
5.45 0.46 0.00 0.00 8.05 0.79 0.04 0.14
5.50 0.46 0.00 0.00 8.10 0.79 0.04 0.15
5.55 0.47 0.00 0.00 8.15 . 0.80 0.04 0.15
5.60 0.47 0.00 0.00 8.20 0.81 0.04 0.15
5.65 0.48 0.00 0.00 8.25 0.82 0.05 0.16
5.70 0.49 0.00 0.00 8.30 0.83 0.05 0.16
5.75 0.49 0.00 0.00 8.35 0.83 0.05 0.17
5.80 0.50 0.00 0.00 8.40 0.84 0.05 0.17
5.85 0.50 0.00 0.00 8.45 0.85 0.05 0.18
5.90 0.51 0.00 0.00 8.50 0.86 0.06 0.19
5.95 0.51 0.00 0.00 8.65 0.87 0.06 0.20
6.00 0.52 0.00 0.01 8.60 0.88 0.06 0.20
6.05 0.53 0.00 0.01 8.65 0.89 0.06 0.21
6.10 0.53 0.00 0.01 8.70 0.90 0.07 0.22
6.15 0.54 0.00 0.01 8.75 0.91 0.07 0.23
6.20 0.54 0.00 0.02 8.80 0.92 0.07 0.23
6.25 0.55 0.00 0.02 8.85 0.93 0.07 0.24
6.30 0.56 0.00 0.02 8.90 0.94 0.08 0.25
6.35 0.56 0.00 0.02 8.95 0.95 0.08 0.26
6.40 0.57 0.00 0.03 9.00 0.96 0.08 0.27
6.45 0.57 0.00 0.03 9.05 0.97 0.09 0.28
6.50 0.58 0.01 0.03 9.10 0.98 0.09 0.29
6.55 0.59 0.01 0.04 9.15 0.99 0.09 0.30
6.60 0.59 0.01 0.04 9.20 1.00 0.10 0.31
6.65 0.60 0.01 0.04 9.25 1.01 0.10 0.32
6.70 0.61 0.01 0.05 9.30 1.02 0.10 0.33
6.75 0.61 0.01 0.05 9.35 1.03 0.11 0.34
6.80 0.62 0.01 0.05 9.40 1.04 0.11 0.34
6.85 0.62 0.01 0.06 945 1.05 0.11 0.35
6.90 0.63 0.01 0.06 9.50 1.06 0.12 0.36
6.95 0.64 0.01 0.06 9.55 1.07 0.12 0.36
7.00 0.64 0.01 0.07 9.60 1.08 0.13 0.37
7.05 0.65 0.01 0.07 9.65 1.09 0.13 0.38
7.10 0.66 0.01 0.07 9.70 1.10 0.13 0.38
7.15 0.66 0.01 0.08 9.75 1.1 0.14 0.39
7.20 0.67 0.02 0.08 9.80 1.13 0.14 0.40
7.25 0.68 0.02 0.08 9.85 1.14 0.16 0.41
7.30 0.68 0.02 0.09 9.90 1.15 0.15 0.42
7.35 0.69 0.02 0.09 9.95 1.16 0.16 0.43
7.40 0.70 0.02 0.09 10.00 1.18 0.16 0.45
7.45 0.70 0.02 0.10 10.05 1.19 0.17 0.46
7.50 0.71 0.02 0.10 10.10 1.20 0.17 0.48
7.55 0.72 0.02 0.10 10.15 1.22 0.18 0.49
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued)

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
10.20 1.23 0.19 0.51 12.80 4.93 2.93 4.05
10.25 1.25 0.19 0.53 12.85 4,95 2.95 3.66
10.30 1.26 0.20 0.54 12.90 4.98 2.96 3.34
10.35 1.28 0.21 0.57 12.95 5.00 2.98 3.08
10.40 1.29 0.21 0.59 13.00 5.02 3.00 2.87
10.45 1.31 0.22 0.61 13.05 5.04 3.02 2.69
10.50 1.33 0.23 0.63 13.10 5.06 3.04 2.53
10.55 1.34 0.24 0.66 13.15 5.08 3.05 2.40
10.60 1.36 0.25 0.68 13.20 5.09 3.07 2.28
10.65 1.38 0.25 0.71 13.25 5.11 3.08 2.17
10.70 1.40 0.26 0.74 13.30 5.13 3.10 2.07
10.75 1.42 0.27 0.77 13.35 5.15 3.1 1.99
10.80 1.44 0.28 0.80 13.40 5.16 3.13 1.92
10.85 1.46 0.29 0.83 13.45 5.18 3.14 1.86
10.90 1.48 0.31 0.87 13.50 5.19 3.16 1.81
10.95 1.50 0.32 0.91 13.55 5.21 3.17 1.76
11.00 1.53 0.33 0.95 13.60 522 3.18 1.71
11.05 1.55 0.34 0.99 13.65 5.24 3.20 1.66
11.10 1.58 0.36 1.04 13.70 525 3.21 1.62
11.15 1.60 0.37 1.09 13.75 5.27 3.22 1.58
11.20 1.63 0.39 1.14 13.80 5.28 3.23 1.54
11.25 1.66 0.40 1.20 13.85 5.29 3.25 1.50
11.30 1.70 0.42 1.26 13.90 5.31 3.26 1.46
11.35 1.73 0.44 1.34 13.95 5.32 3.27 1.43
11.40 1.76 0.46 142 14.00 5.33 3.28 1.39
11.45 1.80 0.48 1.51 14.05 5.34 3.29 1.36
11.50 1.84 0.51 1.61 14.10 5.35 3.30 1.33
11.55 1.90 0.54 1.72 14.15 5.37 3.31 1.30
11.60 1.99 0.60 1.84 14.20 5.38 3.32 1.27
11.65 2.13 0.69 2.03 14.25 5.39 3.33 1.24
11.70 2.30 0.80 2.35 14.30 5.40 3.34 1.21
11.75 2.52 0.95 2.92 14.35 5.41 3.35 1.19
11.80 2.80 1.16 3.82 14.40 5.42 3.36 1.17
11.85 3.19 1.46 5.156 14.45 5.43 3.37 1.16
11.90 3.69 1.86 7.02 14.50 5.44 3.38 1.14
11.95 412 222 9.59 14.55 5.46 3.39 1.13
12.00 4.31 2.38 12.91 14.60 5.47 3.40 1.11
12.05 4.37 244 16.62 14.65 548 3.41 1.10
12.10 4.43 2.49 19.94 14.70 5.49 3.42 1.09
12.15 4.49 2.54 21.93 14.75 5.50 3.43 1.08
12.20 4.54 2.58 22.09 14.80 5.51 3.44 1.06
12.25 4.59 2.63 20.67 14.85 5.62 3.45 1.05
12.30 4.63 2.66 18.26 14.90 5.53 3.46 1.04
12.35 4.68 2.70 15.48 14.95 5.54 3.47 1.03
12.40 4.71 273 12.84 15.00 5.55 3.47 1.02
12.45 4.75 276 10.69 15.05 5.56 3.48 1.01
12.50 4.78 2,79 9.05 15.10 5.57 3.49 1.00
12.55 4.81 2.81 7.76 15.15 5.58 3.50 0.99
12.60 4.83 2.84 6.71 15.20 5.59 3.51 0.98
12.65 4.86 2.86 5.84 15.25 5.60 3.52 0.97
12.70 4.88 2.88 5.13 15.30 5.60 3.52 0.96
12.75 4,91 2.90 4.54 15.35 5.61 -3.63 0.95
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-Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued)

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) {hours) (inches) (inches) (cfs)
15.40 5.62 3.54 0.94 18.00 5.99 3.87 0.60
15.45 5.63 3.55 0.92 18.05 5.99 3.88 0.60
15.50 5.64 3.56 0.91 18.10 6.00 3.88 0.59
15.55 5.65 3.56 0.90 18.15 6.00 3.89 0.59
15.60 5.66 3.57 0.89 18.20 6.01 3.89 0.58
15.65 5.66 3.58 0.88 18.25 6.02 3.90 0.58
15.70 5.67 3.59 0.87 18.30 6.02 3.90 0.58
15.75 5.68 3.59 0.86 18.35 6.03 3.91 0.57
15.80 5.69 3.60 0.85 18.40 6.03 3.91 0.57
15.85 5.70 3.61 0.84 18.45 6.04 3.92 0.56
15.90 5.70 3.62 0.83 18.50 6.04 3.92 0.56
15.95 571 3.62 0.82 18.55 6.05 3.93 0.56
16.00 5.72 3.63 0.81 18.60 6.05 3.93 0.55
16.05 5.73 3.64 0.80 18.65 6.06 3.94 0.55
16.10 5.73 3.64 0.78 18.70 6.06 3.94 0.55
16.15 5.74 3.65 0.77 18.75 6.07 3.95 0.54
16.20 5.75 3.66 0.76 18.80 6.07 3.95 0.54
16.25 5.76 3.66 0.75 18.85 6.08 3.96 0.53
16.30 5.76 3.67 0.75 18.90 6.09 3.96 0.53
16.35 577 3.68 0.74 18.95 6.09 3.97 0.53
16.40 578 3.68 0.73 19.00 6.10 3.97 0.52
16.45 5.79 3.69 0.72 19.05 6.10 3.98 0.52
16.50 5.79 3.70 0.72 19.10 6.11 3.98 0.51
16.55 5.80 3.70 0.71 19.16 6.11 3.98 0.51
16.60 5.81 3.71 0.71 19.20 6.12 3.99 0.51
16.65 5.81 3.71 0.70 19.25 6.12 3.99 0.50
16.70 5.82 3.72 0.70 19.30 6.12 4.00 0.50
16.75 5.83 3.73 0.70 19.35 6.13 4.00 0.49
16.80 5.83 3.73 0.69 19.40 6.13 4.01 0.49
16.85 5.84 3.74 0.69 19.45 6.14 4.01 0.49
16.90 5.85 3.756 0.68 19.50 6.14 4.01 0.48
16.95 5.85 3.75 0.68 19.55 6.15 4.02 0.48
17.00 5.86 3.76 0.68 19.60 6.15 4.02 0.48
17.05 5.87 3.76 0.67 19.65 6.16 4.03 047
17.10 5.87 3.77 0.67 19.70 6.16 4.03 0.47
17.15 5.88 3.78 0.66 19.75 6.17 4.04 0.46
17.20 5.89 3.78 0.66 19.80 6.17 4.04 0.46
17.25 5.89 3.79 0.66 19.85 6.18 4.04 0.46
17.30 5.90 3.79 0.65 19.90 6.18 4.05 0.45
17.35 5.91 3.80 0.65 19.95 6.18 4.05 0.45
17.40 5.91 3.80 0.65 20.00 6.19 4.06 0.44
17.45 5.92 3.81 0.64
17.50 5.93 3.82 0.64
17.55 5.93 3.82 0.63
17.60 5.94 3.83 0.63
17.65 5.94 3.83 0.63
17.70 5.95 3.84 0.62
17.75 5.96 3.84 0.62
17.80 5.96 3.85 0.61
17.85 5.97 3.86 0.61
17.90 5.97 3.86 0.61
17.95 5.98 3.87 0.60
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Pond BMP-3: sed basin 3

Inflow Area = 5.300 ac, Inflow Depth = 4.03" for 25 yr event
Inflow = 2221cfs @ 12.18 hrs, Volume= 1.778 af
Outflow = 15.69cfs @ 12.36 hrs, Volume= 1.455 af, Atten=29%, Lag= 11.1 min
Primary = 15.69 cfs @ 12.36 hrs, Volume= 1.455 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=66.98' @ 12.36 hrs Surf.Area= 6,528 sf Storage= 33,625 cf
Plug-Flow detention time= 149.7 min calculated for 1.455 af (82% of inflow)
Center-of-Mass det. time= 100.1 min ( 883.4 - 783.3)

# Invert Avail.Storage Storage Description
1 56.00' 77,692 cf Custom Stage Data (Pyramidal) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (cubic-feet) - (cubic-feet) (sg-ft)
56.00 600 0 0 600
59.50 1,800 4,012 4,012 1,888
60.00 2,020 954 4,967 2,125
62.00 3,050 5,035 10,002 3,230
64.00 4,275 7,291 17,292 4,547
66.00 5,720 9,960 27,252 6,098
68.00 7,375 13,060 40,312 7,874
70.00 9,300 16,638 56,950 9,933
72.00 11,480 20,742 77,692 12,260

# Routing Invert Outlet Devices

1 Primary 53.00' 24.0" x 80.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert=45.30" S=0.0963"" n=0.012 Cc=0.900
2 Device 1 62.00' 6.0" Vert. Orifice/Grate C= 0.600
3 Device 1 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=15.04 cfs @ 12.36 hrs HW=66.96' (Free Discharge)
1=Culvert (Passes 15.04 cfs of 54.46 cfs potential flow)
2=Orifice/Grate (Orifice Controls 2.05 cfs @ 10.5 fps)
3=Orifice/Grate (Weir Controls 12.99 cfs @ 2.2 fps)
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Pond BMP-3: sed basin 3
Hydrograph

Inflow
O Primary

* Inflow Area=5.300 ac
~ Peak Elev=66.98"
Storage=33,625 cf
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Hydrograph for Pond BMP-3: sed basin 3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
5.00 0.00 0 56.00 0.00
5.05 0.00 0 56.00 0.00
5.10 0.00 0] 56.00 0.00
5.15 0.00 0 56.00 0.00
5.20 0.00 0 56.00 0.00
5.25 0.00 0 56.00 0.00
5.30 0.00 0 56.00 0.00
5.35 0.00 0 56.00 0.00
5.40 0.00 0 56.00 0.00
5.45 0.00 0 56.00 0.00
5.50 0.00 0 56.00 0.00
5.65 0.00 0 56.00 0.00
5.60 0.00 0 56.00 0.00
5.65 0.00 0 56.00 0.00
5.70 0.00 0 56.00 0.00
5.75 0.00 0 56.00 0.00
5.80 0.00 0 56.00 0.00
5.85 0.00 0 56.00 0.00
5.90 0.00 1 56.00 0.00
5.95 . 0.00 1 56.00 0.00
6.00 0.01 2 56.00 0.00
6.05 0.01 4 56.00 0.00
6.10 0.01 5 56.00 0.00
6.15 0.01 8 56.01 0.00
6.20 0.02 10 56.01 0.00
6.25 0.02 13 56.01 0.00
6.30 0.02 17 56.01 0.00
6.35 0.02 21 56.02 0.00
6.40 0.03 26 56.02 0.00
6.45 0.03 31 56.03 0.00
6.50 0.03 37 56.03 0.00
6.55 0.04 43 56.04 0.00
6.60 0.04 50 56.04 0.00
6.65 0.04 57 56.05 0.00
6.70 0.05 65 56.06 0.00
6.75 0.05 74 56.06 0.00
6.80 0.05 83 56.07 0.00
6.85 0.06 93 56.08 0.00
6.90 0.06 103 56.09 0.00
6.95 0.06 114 56.10 0.00
7.00 0.07 126 56.11 0.00
7.05 0.07 138 56.12 0.00
7.10 0.07 151 56.13 0.00
7.15 0.08 165 56.14 0.00
7.20 0.08 179 56.16 0.00
7.25 0.08 193 56.17 0.00
7.30 0.09 209 56.18 0.00
7.35 0.09 225 56.20 0.00
7.40 0.09 241 56.21 0.00
7.45 0.10 258 56.23 0.00
7.50 0.10 276 56.24 0.00
7.55 0.10 295 56.26 0.00
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Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
7.60 0.11 314 56.27 0.00
7.65 0.1 334 56.29 0.00
7.70 0.12 354 56.31 0.00
7.75 0.12 375 56.33 0.00
7.80 0.12 397 56.35 0.00
7.85 0.13 420 56.37 0.00
7.90 0.13 443 56.39 0.00
7.95 0.13 467 56.41 0.00
8.00 0.14 491 56.43 0.00
8.05 0.14 517 56.45 0.00
8.10 0.15 543 56.47 0.00
8.15 0.15 569 56.50 0.00
8.20 0.15 597 56.52 0.00
8.25 0.16 625 56.55 0.00
8.30 0.16 654 56.57 0.00
8.35 0.17 684 56.60 0.00
8.40 0.17 715 56.62 0.00
8.45 0.18 747 56.65 0.00
8.50 0.19 780 56.68 0.00
8.55 0.20 815 56.71 0.00
8.60 0.20 850 56.74 0.00
8.65 0.21 887 56.77 0.00
8.70 0.22 926 56.81 0.00
8.75 0.23 966 56.84 0.00
8.80 0.23 1,008 56.88 0.00
8.85 0.24 1,051 56.92 0.00
8.90 0.25 1,095 56.96 0.00
8.95 0.26 1,142 57.00 0.00
9.00 0.27 1,190 57.04 0.00
9.05 0.28 1,239 57.08 0.00
9.10 0.29 1,291 57.13 0.00
9.16 0.30 1,344 57.17 0.00
9.20 0.31 1,399 57.22 0.00
9.25 0.32 1,455 57.27 0.00
9.30 0.33 1,514 57.32 0.00
9.35 0.34 1,573 57.37 0.00
9.40 0.34 1,635 57.43 0.00
9.45 0.35 1,697 57.48 0.00
9.50 0.36 1,761 57.54 0.00
9.55 0.36 1,826 57.59 0.00
9.60 0.37 1,892 57.65 0.00
9.65 0.38 1,959 57.71 0.00
9.70 0.38 2,028 57.77 0.00
9.75 0.39 2,097 57.83 0.00
9.80 0.40 2,168 57.89 0.00
9.85 0.41 2,241 57.95 0.00
9.90 0.42 2,315 58.02 0.00
9.95 0.43 2,392 58.09 0.00
10.00 0.45 2,471 58.16 0.00
10.05 0.46 2,553 58.23 0.00
10.10 0.48 2,637 58.30 0.00
10.15 0.49 2,724 58.38 0.00



sed basin 3 Type Il 24-hr 25 yr Rainfall=6.50"
Prepared by LANDMARK DESIGN GROUP Page 30
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 2/15/2005

Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation Primary
{(hours) (cfs) (cubic-feet) (feet) (cfs)
10.20 0.51 2,814 58.45 0.00
10.25 0.53 2,907 58.54 0.00
10.30 0.54 3,003 58.62 0.00
10.35 0.57 3,103 58.71 0.00
10.40 0.59 3,207 58.80 0.00
10.45 0.61 3,314 58.89 0.00
10.50 0.63 3,426 58.99 0.00
10.55 0.66 3,642 59.09 0.00
10.60 0.68 3,663 59.19 0.00
10.65 0.71 3,788 59.30 0.00
10.70 0.74 3,918 59.42 0.00
10.75 0.77 4,054 59.52 0.00
10.80 0.80 4,195 59.60 0.00
10.85 0.83 4,342 59.67 0.00
10.90 0.87 4,495 59.75 0.00
10.95 0.91 4,655 59.84 0.00
11.00 0.95 4,823 59.92 0.00
11.05 0.99 . 4,998 60.01 0.00
11.10 1.04 5,181 60.09 0.00
11.156 1.09 5,373 60.16 0.00
11.20 1.14 5,673 60.24 0.00
11.25 1.20 5,783 60.32 0.00
11.30 1.26 6,005 60.41 0.00
11.35 1.34 6,239 60.51 0.00
11.40 1.42 6,487 60.60 0.00
11.45 1.51 6,751 60.71 0.00
11.50 1.61 7,032 60.82 0.00
11.55 1.72 7,332 60.94 0.00
11.60 1.84 7,652 61.07 0.00
11.65 2.03 8,000 61.20 0.00
11.70 2.35 8,393 61.36 0.00
11.75 292 8,868 61.55 0.00
11.80 3.82 9,474 61.79 0.00
11.85 5.15 10,280 62.08 0.02
11.90 7.02 11,344 62.37 0.32
11.95 9.59 12,749 62.75 0.67
12.00 12.91 14,628 63.27 0.95
12.05 16.62 17,089 63.94 1.23
12.10 19.94 20,138 64.57 1.44
12.15 21.93 23,629 65.27 1.64
12.20 22.09 27,277 66.00 1.83
12.25 20.67 30,752 66.54 232
12.30 18.26 32,997 66.88 11.65
12.35 15.48 33,592 66.97 15.47
12.40 12.84 33,442 66.95 14.51
12.45 10.69 33,129 66.90 12.50
12.50 9.05 32,816 66.85 10.71
12.55 7.76 32,633 66.81 9.24
12.60 6.71 32,287 66.77 7.97
12.85 5.84 32,080 66.74 6.89
12.70 5.13 31,902 66.71 6.06
12.75 454 31,734 66.69 5.47



sed basin 3 Type Il 24-hr 25 yr Rainfall=6.50"
Prepared by LANDMARK DESIGN GROUP Page 31
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 2/15/2005

Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation  Primary
{hours) (cfs) - (cubic-feet) (feet) (cfs)
12.80 4.05 31,574 66.66 4,90
12.85 3.66 31,430 66.64 4.40
12.90 3.34 31,307 66.62 3.97
12.95 3.08 31,204 66.61 3.60
13.00 2.87 31,118 66.59 3.30
13.05 2.69 31,046 66.58 3.05
13.10 2.53 30,986 66.57 284
13.15 240 30,935 66.56 2.66
13.20 2.28 30,889 66.56 2.53
13.25 2.17 30,839 66.55 246
13.30 2.07 30,786 66.54 237
13.35 1.99 30,732 66.53 2.29
13.40 1.92 30,680 66.52 2,20
13.45 1.86 30,631 66.52 213
13.50 1.81 30,585 66.51 2.06
13.55 1.76 30,542 66.50 1.99
13.60 1.71 30,500 66.50 1.95
13.65 1.66 30,454 66.49 1.95
13.70 1.62 30,399 66.48 1.94
13.75 1.58 30,337 66.47 1.94
13.80 1.54 30,268 66.46 1.94
13.85 1.50 30,192 66.45 1.94
13.90 1.46 30,110 66.44 1.93
13.95 1.43 30,022 66.42 1.93
14.00 1.39 29,929 66.41 1.93
14.05 1.36 29,830 66.39 1.92
14.10 1.33 29,726 66.38 1.92
14.15 1.30 29,616 66.36 1.92
14.20 1.27 29,503 66.34 1.91
14.25 1.24 29,384 66.33 1.91
14.30 1.21 29,262 66.31 1.90
14.35 1.19 29,136 66.29 1.90
14.40 1.17 29,008 66.27 1.90
14.45 1.16 28,876 66.25 1.89
14.50 1.14 28,743 66.23 1.89
14.55 1.13 28,608 66.21 1.88
14.60 1.11 28,471 66.19 1.88
14.65 1.10 28,333 66.17 1.87
14.70 1.09 28,194 66.14 1.87
14.75 1.08 28,053 66.12 1.86
14.80 1.06 27,912 66.10 1.86
14.85 1.05 27,769 66.08 1.85
14.90 1.04 27,625 66.06 1.84
14.95 1.03 27,480 66.03 1.84
15.00 1.02 27,334 66.01 1.83
15.05 1.01 27,187 65.99 1.83
15.10 1.00 27,040 65.96 1.82
15.15 0.99 26,892 65.93 1.81
15.20 0.98 26,743 65.90 1.81
15.25 0.97 26,594 65.87 1.80
15.30 0.96 26,444 65.84 1.79
15.35 0.95 26,293 65.81 1.78



sed basin 3
Prepared by LANDMARK DESIGN GROUP

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type Il 24-hr 25 yr Rainfall=6.50"

Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
15.40 0.94 26,142 65.78 1.78
15.45 0.92 25,991 65.75 1.77
15.50 0.91 25,839 65.72 1.76
15.55 0.90 25,686 65.69 1.75
15.60 0.89 25,533 65.65 1.74
15.65 0.88 25,379 65.62 1.74
15.70 0.87 25,225 65.59 1.73
15.75 0.86 25,071 65.56 1.72
15.80 0.85 24,915 65.53 1.71
15.85 0.84 24,760 65.50 1.70
15.90 0.83 24,604 65.47 1.70
15.95 0.82 24,447 65.44 1.69
16.00 0.81 24,290 65.41 1.68
16.05 0.80 24,133 65.37 1.67
16.10 0.78 23,975 65.34 1.66
16.15 0.77 23,817 65.31 1.65
16.20 0.76 23,659 65.28 1.65
16.25 0.75 23,500 65.25 1.64
16.30 0.75 23,341 65.21 1.63
16.35 0.74 23,183 65.18 1.62
16.40 0.73 23,024 65.15 1.61
16.45 0.72 22,866 65.12 1.60
16.50 0.72 22,709 65.09 1.59
16.55 0.71 22,552 65.06 1.58
16.60 0.71 22,396 65.02 1.57
16.65 0.70 22,240 64.99 1.57
16.70 0.70 22,086 64.96 1.56
16.75 0.70 21,932 64.93 1.55
16.80 0.69 21,779 64.90 1.54
16.85 0.69 21,627 64.87 1.53
16.90 0.68 21,476 64.84 1.52
16.95 0.68 21,326 64.81 1.51
17.00 0.68 21,176 64.78 1.50
17.05 0.67 21,028 64.75 1.49
17.10 0.67 20,880 64.72 1.49
17.15 0.66 20,734 64.69 1.48
17.20 0.66 20,588 64.66 147
17.25 0.66 20,443 64.63 1.46
17.30 0.65 20,299 64.60 1.45
17.35 0.65 20,156 64.58 1.44
17.40 0.65 20,014 64.55 1.43
17.45 0.64 19,873 64.52 1.42
17.50 0.64 19,732 64.49 1.41
17.55 0.63 19,593 64.46 1.41
17.60 0.63 19,455 64.43 1.40
17.65 0.63 19,317 64.41 1.39
17.70 0.62 19,180 64.38 1.38
17.75 0.62 19,045 64.35 1.37
17.80 0.61 18,910 64.32 1.36
17.85 0.61 18,776 64.30 1.35
17.90 0.61 18,643 64.27 1.34
17.95 0.60 18,511 64.24 1.33
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Hydrograph for Pond BMP-3: sed basin 3 (continued)

Time Inflow Storage Elevation  Primary
{(hours) (cfs) (cubic-feet) (feet) (cfs)
18.00 0.60 18,379 64.22 1.33
18.05 0.60 18,249 64.19 1.32
18.10 0.59 18,119 64.17 1.31
18.15 0.59 17,991 64.14 1.30
18.20 0.58 17,863 64.11 1.29
18.25 0.58 17,736 64.09 1.28
18.30 0.58 17,611 64.06 1.27
18.35 0.57 17,486 64.04 1.26
18.40 0.57 17,362 64.01 1.26
18.45 0.56 17,238 63.99 1.25
18.50 0.56 17,117 63.95 1.23
18.55 0.56 16,996 63.92 1.22
18.60 0.55 16,878 63.89 1.21
18.65 0.55 16,760 63.85 1.20
18.70 0.55 16,644 63.82 1.19
18.756 0.54 16,530 63.79 1.17
18.80 0.54 16,417 63.76 1.16
18.85 0.53 16,305 63.73 1.15
18.90 0.53 16,195 63.70 1.14
18.95 0.53 16,086 63.67 1.13
19.00 0.52 15,979 63.64 1.11
19.05 0.52 15,873 63.61 1.10
19.10 0.51 15,769 63.58 1.09
19.15 0.51 15,666 63.55 1.08
19.20 0.51 15,564 63.53 1.07
19.25 0.50 15,464 63.50 1.06
19.30 0.50 15,365 63.47 1.04
19.35 0.49 15,267 63.44 1.03
19.40 0.49 15,171 63.42 1.02
19.45 0.49 15,076 63.39 1.01
19.50 0.48 14,983 63.37 1.00
19.55 0.48 14,890 63.34 0.99
19.60 0.48 14,800 63.32 0.98
19.65 0.47 14,710 63.29 0.96
19.70 0.47 14,622 63.27 0.95
19.75 0.46 14,535 63.24 0.94
19.80 0.46 14,450 63.22 0.93
19.85 0.46 14,366 63.20 0.92
19.90 0.45 14,283 63.17 0.91
19.95 0.45 14,201 63.15 0.90
20.00 0.44 14,121 63.13 0.89



l sed basin 3 Type Il 24-hr 25 yr Rainfall=6.50"
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Stage-Area-Storage for Pond BMP-3: Basin 3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) {cubic-feet) (feet) (sqg-ft) (cubic-feet)
56.00 600 0 66.40 6,051 29,864
I 56.20 669 229 66.60 6,216 31,170
56.40 737 459 66.80 6,382 32,476
56.60 806 688 67.00 6,548 33,782
56.80 874 917 67.20 6,713 35,088
I 57.00 943 1,146 67.40 6,879 36,394
57.20 1,011 1,376 67.60 7,044 37,700
57.40 1,080 1,605 67.80 7,209 39,006
57.60 1,149 1,834 68.00 7,375 40,312
57.80 1,217 2,064 68.20 7,568 41,976
58.00 1,286 2,293 68.40 7,760 43,640
58.20 1,354 2,522 68.60 7,952 45,304
I 58.40 1,423 2,751 68.80 8,145 46,967
58.60 1,491 2,981 69.00 8,338 48,631
58.80 1,560 3,210 69.20 8,530 50,295
59.00 1,629 3,439 69.40 8,723 51,959
I 59.20 1,697 3,669 69.60 8,915 53,623
59.40 1,766 3,898 69.80 9,107 55,286
, 59.60 1,844 4,203 70.00 9,300 56,950
l :/ _ 59.80 1,932 4,585 70.20 9,518 59,024
& I 6000 . . . ...2020_ . .. 4967, 70.40 9,736 61,098
60.20 2,123 5,470 70.60 0,954 63,173
60.40 2,226 5,974 70.80 10,172 65,247
I 60.60 2,329 6,477 71.00 10,390 67,321
60.80 2,432 6,981 71.20 10,608 69,395
61.00 2,535 7,484 71.40 10,826 71,469
61.20 2,638 7,988 71.60 11,044 73,544
I 61.40 2,741 8,491 71.80 11,262 75,618
61.60 2,844 8,995 72.00 11,480 77,692
_ 61.80 2,947 9,498
l«*v’ff ( 62.00 3,050 10,002
62.20 3,173 10,731
62.40 3,295 11,460
62.60 3,418 12,189
I 62.80 3,540 12,918
63.00 3,663 13,647
63.20 3,785 14,376
63.40 3,907 15,105
l 63.60 4,030 15,834
63.80 4,152 16,563
64.00 4,275 17,292
I 64.20 4,420 18,288
17 Iy 64 .40 4,564 19,284
et/ 64.60 4,708 = 20,280
! 64.80 4,853 21,276
I 65.00 4,998 22,272
65.20 5,142 23,268
65.40 5,287 24,264
65.60 5,431 25,260
l 65.80 5,575 26,256
66.00 5,720 27,252
l 66.20 5,886 28,558



SEDTRAP 1 Rainfall not specified

Prepared by LANDMARK DESIGN GROUP Page 1
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 2/22/2005
I Stage-Area-Storage for Pond 1P: (new Pond)
l Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
60.00 790 0 62.60 1,540 3,110
60.05 803 52 62.65 1.860 3195, WEeT.
l 60.10 816 105 62.70 1,580 3,280
60.15 828 157 62.75 1,600 3,365
60.20 841 209 62.80 1,620 3,450
60.25 854 261 62.85 1,640 3,535
60.30 866 313 62.90 1,660 3,620
60.35 879 366 62.95 1,680 3,705
60.40 892 418 63.00 1,700 3,790
l 60.45 805 470 63.05 1,720 3,875
60.50 918 523 63.10 1,740 3,960
60.55 930 575 63.15 1,760 4,045
60.60 943 627 63.20 1,780 4,130
l 60.65 956 679 63.25 1,800 4,215
60.70 969 732 63.30 1,820 4,300
60.75 981 784 63.35 1,840 4,385
I 60.80 994 836 63.40 1,860 4470
60.85 1,007 888 63.45 1,880 4,555
60.90 1,019 940 63.50 1,900 4,640
60.95 1,032 993 63.55 1,920 4,725
I 61.00 1,045 1,045 63.60 1,940 4,810
61.05 1,058 1,097 63.65 1,960 4,895
61.10 1,071 1,150 63.70 1,980 4,980
61.15 1,083 1,202 63.75 2,000 5,065
I 61.20 1,096 1,254 63.80 2,020 5,150
61.25 1,109 1,306 63.85 2,040 5,235
61.30 1,121 1,358 63.90 2,060 5,320
I 61.35 1,134 1,411 63.95 2,080 5,405
61.40 1,147 1,463 64.00 2,100 5,490
61.45 1,160 1,515 64.05 2,115 5,602
61.50 1,173 1,568 64.10 2,130 5,715
I Cp\ (49 61.55 1,185 1,620 64.15 2,145 5,828
61.60 1,198 1,672 64.20 2,160 5,940
61.65 1,211 1,724 64.25 2,175 6,053
61.70 1,224 1,777 64.30 2,190 6,165
. 61.75 1,236 1,829 64.35 2,205 6,277
61.80 1,249 1,881 64.40 2,220 6,390
61.85 1,262 1,933 64.45 2,235 6,503
I 61.90 1,274 1,985 64.50 2,250 6,615
61.95 1,287 2,038 64.55 2,265 6,727
62.00 1,300 2,090 64.60 2,280 6,840
62.05 1,320 2,175 64.65 2,295 6,953
I 62.10 1,340 2,260 64.70 2,310 7,065
62.15 1,360 2,345 64.75 2,325 7,178
62.20 1,380 2,430 64.80 2,340 7,290
62.25 1,400 , 2,515 64.85 2,355 7,402
62.30 1,420 2,600 64.90 2,370 7,515
62.35 1,440 2,685 64.95 2,385 7,628
62.40 1,460 2,770 65.00 2,400 7,740 1% "l‘a» .
I 62.45 1,480 2,855
62.50 1,500 2,940
62.55 1,520 3,025
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STORMWATER MANAGEMENT NARRATIVE
TONEHOUSE GLEN SE NI

Stonehouse Glen Section I is proposed as an 85.47-acre single-family subdivision that will be developed
into 76 home sites and two recreational park sites.

Of the 85.47 acres, 6.5 acres will be contained within the road right of ways, 1.9 acres will be developed
into 2 recreational parks. The 76 lots will contain 44.7 acres, open spaces provided will consist of
approximately 30 acres and a residual area of 2.5 acres will contain the pump station and 3 BMP sites.
Lot areas will typically be 0.3 acre in size with some lots exceeding one acre on the cul-de-sacs and on
lots with unique landforms and parcel lines.

Stonehouse Glen lies within the Richardson Mill Pond watershed, which provides water quanity as well as
water quality protection under the Chesapeake Bay Preservation Ordinance. As this development drains
to several different ravine systems, we are proposing to manage the storm water run-off as follows:

1. provide storm water management to maintain approximately the same 2-year post-
development peak flows as the 2-year pre-development peak flows. This will be
accomplished using three extended detention BMPs to provide attenuation of the 1-
year storm, and stream channel protection.

2. intercept runoff from all proposed road construction impervious.

BMP 1 and BMP 3 will intercept runoff from approximately 5 acres of roadway drainage and 13.6 acres of
lot drainage. This runoff will be released into the major ravine between Fiedstone Parkway and
Stonehouse Glen, which flows into Bird Swamp and eventually Richardson Mill Pond. Calculations and
drainage maps showing the Fieldstone Parkway development in relation to the Stonehouse Glen project
have been provided to show pre- and post development runoff associated with the major ravine leading
to Bird Swamp.

BMP 2 will intercept runoff from approximately 1.5 acres of roadway drainage, and 4.6 acres of lot
drainage. This runoff will be released into a smaller ravine, which eventually intersects with Bird Swamp
downstream of the other outfalls.

The remaining drainage from Stonehouse Glen Phase I will continue to flow in its pre-developed state.
Ravines that have the potential to receive concentrated runoff from future lot development have been
analyzed for channel adequacy. Calculations have been provided to show MS-19 compliance for all
existing receiving channels deemed necessary by James City County.

As a final stage of the construction of the site’s storm water management system, as described above, all
existing drainage swales/outfalls will be visually inspected for erosion problems and/or blockage and
repairs will be completed as required.



BMP - 1

BMP #1

1/3 ac lots BMP

Post Development to SB
1

Drainage Diagram for bmp 1 temp sed basin Revised
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bmp 1 temp sed basin Revised Type II 24-hr 1 year Rainfall=2.28"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:25 PM

Subcatchment 1/3 ac lots BMP: Post Development to SB 1

Runoff = 9.07 cfs@ 12.14 hrs, Volume= 0.726 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Type II 24-hr 1 year Rainfall=2.28"

Area (ac) CN Description
11.050 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment 1/3 ac lots BMP: Post Development to SB 1
Hydrograph

Type Il 24-hr 1 year
Rainfall=2.28"

Runoff Area=11.050 ac
Runoff Volume=0.726 af
Runoff Depth=0.79"
Tc=20.0 min

CN=81

Flow (cfs)

, %7
277 ‘
T A

012345678 91011121314151617 181920 21222324 25262728 2930313233 34353637 383940
Time (hours)




bmp 1 temp sed basin Revised

Tyvpe IT 24-hr 1 year Rainfall=2.28"

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:26 PM

Inflow Area =

Inflow
Outflow
Primary

Pond BMP - 1: BMP #1

11.050 ac, Inflow Depth = 0.79" for 1 year event

9.07 cfs @ 12.14 hrs, Volume= 0.726 af
0.52 cfs @ 14.87 hrs, Volume= 0.726 af, Atten= 94%, Lag= 164.0 min
0.52 cfs @ 14.87 hrs, Volume= 0.726 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs

Peak Elev= 77.54' @ 14.87 hrs Surf.Area= 5,488 sf Storage= 16,724 cf
Plug-Flow detention time= 387.9 min calculated for 0.724 af (100% of inflow)
Center-of-Mass det. time= 388.7 min ( 1,256.4 - 867.7 )

# Invert Avail.Storage _Storage Description
1i 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
72.00 978 0 0
74.00 2,170 3,148 3,148
76.00 3,836 6,006 9,154
78.00 5,977 9,813 18,967
80.00 8,661 14,638 33,605
82.00 11,732 20,393 53,998
83.00 15,277 13,505 67,503
# _Routing Invert OQutlet Devices
1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 67.00' S= 0.0100'/' n= 0.013 Cc= 0.900
2 Device 1 72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 70.00' S=0.1250"'/" n=0.012 Cc= 0.900
3 Devicel 80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600

g_rimary OutFlow Max=0.52 cfs @ 14.87 hrs HW=77.54" (Free Discharge)

4T:=Culvert (Passes 0.52 cfs of 68.72 cfs potential flow)

2=Culvert (Barrel Controls 0.52 cfs @ 10.6 fps)
3=O0rifice ( Controls 0.00 cfs)



bmp 1 temp sed basin Revised Type II 24-hr 1 year Rainfall=2.28"
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Pond BMP - 1: BMP #1
Hydrograph

K Inflow
10+ 9.07 cfs O Primary

Inflow Area=11.050 ac
Peak Elev=77.54'
Storage=16,724 cf

Flow (cfs)

- , 0.52 cfs E

RN R L I LR e L R L K R L R L B L A N M T R N N L L A N L TR UL R N R R L TR RO K
01234567879 101112131415161)718192021222‘32425262728293031323334353637383940
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bmp 1 temp sed basin Revised Type II 24-hr 2 year Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:29 PM

Subcatchment 1/3 ac lots BMP: Post Development to SB 1

Runoff = 2045 cfs @ 12.13 hrs, Volume= 1.573 af, Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Type 1I 24-hr 2 year Rainfali=3.50"

Area (ac) CN Description
11.050 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment 1/3 ac lots BMP: Post Development to SB 1
Hydrograph

22: |
Type Il 24-hr 2 year
Rainfall=3.50"

Runoff Area=11.050 ac
Runoff Volume=1.573 af
Runoff Depth=1.71"
Tc=20.0 min

CN=81

Flow (cfs)
N
|

Time (hours)



bmp 1 temp sed basin Revised Type II 24-hr 2 year Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:30 PM

Pond BMP - 1: BMP #1

Inflow Area = 11.050 ac, Inflow Depth = 1.71" for 2 year event

Inflow = 2045 cfs @ 12.13 hrs, Volume= 1,573 af

Outflow = 1.36 cfs @ 13.87 hrs, Volume= 1.439 af, Atten= 93%, Lag= 104.3 min
Primary = 1.36 cfs @ 13.87 hrs, Volume= 1.439 aof

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs

Peak Elev= 80.70' @ 13.87 hrs Surf.Area= 9,731 sf Storage= 40,707 cf
Plug-Flow detention time= 652.1 min calculated for 1.435 af (91% of inflow)
Center-of-Mass det. time= 608.5 min ( 1,453.4 - 844.9 )

# Invert Avail.Storage _Storage Description
1 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
72.00 978 0 0
74.00 2,170 3,148 3,148
76.00 3,836 6,006 9,154
78.00 5,977 9,813 18,967
80.00 8,661 14,638 33,605
82.00 11,732 20,393 53,998
83.00 15,277 13,505 67,503

# Routing Invert Outlet Devices

1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 67.00' S= 0.0100'/" n=0.013 Cc= 0.900

2 Device 1 72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500
Qutlet Invert= 70.00' S=0.1250'/' n=0.012 Cc= 0.900

3 Device 1 80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600

%l:imary OutFlow Max=1.31 cfs @ 13.87 hrs HW=80.70" (Free Discharge)
=Culvert (Passes 1.31 cfs of 80.52 cfs potential flow)
‘E2=Culvert (Barrel Controls 0.62 cfs @ 12.6 fps)
3=0rifice (Weir Controls 0.69 cfs @ 0.8 fps)



bmp 1 temp sed basin Revised Type II 24-hr 2 year Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:31 PM

Pond BMP - 1: BMP #1

Hydrograph
203 B Py
2 Inflow Area=11.050 ac
Peak Elev=80.70
e Storage=40,707 cf

Flow (cfs)
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bmp 1 temp sed basin Revised Type II 24-hr 10 year Rainfall=5.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:33 PM

Subcatchment 1/3 ac lots BMP: Post Development to SB 1

Runoff = 44.36 cfs @ 12.12 hrs, Volume= 3.409 af, Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Type II 24-hr 10 year Rainfall=5.80"

Area (ac) CN_Description
11.050 81 1/3 acre lots, 30% imp, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftjfty (ft/seq) (cfs)
20.0 Direct Entry,

Subcatchment 1/3 ac lots BMP: Post Development to SB 1

Hydrograph

pEl 44.36 cfs

" ~ Type Il 24-hr 10 year

o Rainfall=5.80"

ot I Runoff Area=11.050 ac
Rl Runoff Volume=3.409 af
% 2 Runoff Depth=3.70"
£ % Tc=20.0 min

r CN=81
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bmp 1 temp sed basin Revised Type II 24-hr 10 year Rainfall=5.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:34 PM

Pond BMP - 1: BMP #1

Inflow Area = 11.050 ac, Inflow Depth = 3.70" for 10 year event

Inflow = 4436 cfs @ 12.12 hrs, Volume= 3.409 af

Outflow = 39.52cfs @ 12.24 hrs, Volume= 3.202 af, Atten= 11%, Lag= 7.0 min
Primary = 39.52 cfs @ 12.24 hrs, Volume= 3.202 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs

Peak Elev= 81.51' @ 12.24 hrs Surf.Area= 10,975 sf Storage= 48,972 cf
Plug-Flow detention time= 316.2 min calculated for 3.202 af (94% of inflow)
Center-of-Mass det. time= 282.3 min ( 1,105.1 - 822.8)

# Invert Avail.Storage _ Storage Description
1 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
72.00 978 0 0
74.00 2,170 3,148 3,148
76.00 3,836 6,006 9,154
78.00 5,977 9,813 18,967
80.00 8,661 14,638 33,605
82.00 11,732 20,393 53,998
83.00 15,277 13,505 67,503

# _Routing Invert Outlet Devices

1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 67.00' S= 0.0100'/' n= 0.013 Cc= 0.900

2 Devicel 72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 70.00' S=0.1250"/" n= 0.012 Cc=0.900

3 Devicel 80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600

rimary OutFlow Max=34.73 cfs @ 12.24 hrs HW=81.40' (Free Discharge)
=Culvert (Passes 34.73 cfs of 82.93 cfs potential flow)
E2=Culvert (Barrel Controls 0.64 cfs @ 13.1 fps)
3=0rifice (Weir Controls 34.09 cfs @ 2.9 fps)



bmp 1 temp sed basin Revised

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 10 year Rainfall=5.80"

05/10/2005 6:21:34 PM

Pond BMP - 1: BMP #1
Hydrograph
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bmp 1 temp sed basin Revised Type II 24-hr 100 year Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00_s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:36 PM

Subcatchment 1/3 ac lots BMP: Post Development to SB 1

Runoff = 67.98 cfs @ 12.12 hrs, Volume= 5.288 af, Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs
Type II 24-hr 100 year Rainfall=8.00"

Area (ac) CN Description
11.050 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment 1/3 ac lots BMP: Post Development to SB 1
Hydrograph

o | 67.98 ofs
’ ‘ 3 "Type Il 24-hr 100 year

‘ Rainfall=8.00"

Runoff Area=11.050 ac
Runoff Volume=5.288 af
Runoff Depth=5.74"
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bmp 1 temp sed basin Revised Type II 24-hr 100 year Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:37 PM

Pond BMP - 1: BMP #1

Inflow Area = 11.050 ac, Inflow Depth = 5.74" for 100 year event

Inflow = 67.98 cfs @ 12.12 hrs, Volume= 5.288 af

Outflow = 65.51 cfs @ 12.16 hrs, Volume= 5.076 af, Atten= 4%, Lag= 2.3 min
Primary = 65.51 cfs @ 12.16 hrs, Volume= 5.076 af

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs

Peak Elev= 81.81' @ 12.16 hrs Surf.Area= 11,439 sf Storage= 52,054 cf
Plug-Flow detention time= 208.9 min calculated for 5.076 af (96% of inflow)
Center-of-Mass det. time= 185.2 min ( 995.6 - 810.4 )

# Invert Avail.Storage _ Storage Description
1 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
72.00 978 0 0
74.00 2,170 3,148 3,148
76.00 3,836 6,006 9,154
78.00 5,977 9,813 18,967
80.00 8,661 14,638 33,605
82.00 11,732 20,393 53,998
83.00 15,277 13,505 67,503
Routing Invert Outlet Devices

1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 67.00' S= 0.0100'/' n=0.013 Cc= 0.900

2 Device 1 72.00' 3.0" x16.0' long Culvert RCP, square edge headwall, Ke= 0.500
QOutlet Invert= 70.00' S= 0.1250'/" n=0.012 Cc= 0.900

3 Devicel 80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600

%l:imary OutFlow Max=63.34 cfs @ 12.16 hrs HW=81.78"' (Free Discharge)
=Culvert (Passes 63.34 cfs of 84.20 cfs potential flow)
E2=Culvert (Barrel Controls 0.65 cfs @ 13.3 fps)
3=Orifice (Weir Controls 62.69 cfs @ 3.5 fps)



bmp 1 temp sed basin Revised Type II 24-hr 100 year Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:38 PM

Pond BMP - 1: BMP #1
Hydrograph

B Inflow
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Inflow Area=11.050 ac
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BMP-2
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A Drainage Diagram for bmp2
Prepared by Landmark Design Group 05/10/2005

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems




bmp2 Type II 24-hr 1 year Rainfall=2.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:07 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 479 cfs @ 12.12 hrs, Volume= 0.375 af, Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Type II 24-hr 1 year Rainfall=2.80"

Area (ac) CN Description

1.900 55 Woods, Good, HSG B
4.200 81 1/3 acre lots, 30% imp, HSG C

6.100 73 Weighted Average

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

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

Type Il 24-hr 1 year
Rainfall=2.80"

Runoff Area=6.100 ac
Runoff Volume=0.375 af
Runoff Depth=0.74"
Tc=18.0 min

Flow (cfs)

Time (hours)



bmp2
Prepared by Landmark Design Group

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Inflow Area =

Inflow
Outflow

Prim

It nu

ary

Type II 24-hr 1 year Rainfall=2.80"

05/10/2005_6:02:08 PM

Pond BMP-2: Basin 2

6.100 ac, Inflow Depth = 0.74" for 1 year event

4.79 cfs @ 12.12 hrs, Volume= 0.375 af
0.59 cfs @ 13.06 hrs, Volume= 0.375 af, Atten= 88%, Lag= 56.1 min
0.59 cfs @ 13.06 hrs, Volume= 0.375 af

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs

Peak Elev= 75.98' @ 13.06 hrs Surf.Area= 1,947 sf Storage= 5,861 cf
Plug-Flow detention time= 91.4 min calculated for 0.375 af (100% of inflow)
Center-of-Mass det. time= 91.4 min ( 974.1 - 882.7 )

# Invert Avail.Storage _Storage Description
1 68.00' 33,029 ¢f Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
68.00 0 0 0
70.00 95 95 95
71.00 305 200 295
72.00 667 486 781
73.00 944 806 1,587
74.00 1,267 1,106 2,692
75.00 1,590 1,429 4,121
76.00 1,954 1,772 5,893
77.00 2,570 2,262 8,155
78.00 3,275 2,923 11,077
79.00 4,236 3,756 14,833
80.00 5,320 4,778 19,611
81.00 6,700 6,010 25,621
82.00 8,117 7,409 33,029
# _Routing Invert Outlet Devices
1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 66.01' S= 0.0100'/' n=0.013 Cc= 0.900
2 Devicel 68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 67.00' S= 0.0714'/' n=0.012 Cc= 0.900
3 Devicel 80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

¥_rimary OutFlow Max=0.59 cfs @ 13.06 hrs HW=75.98' (Free Discharge)
=Culvert (Passes 0.59 cfs of 43.27 cfs potential flow)
%2=Culvert (Barrel Controls 0.59 cfs @ 12.0 fps)
3=O0rifice/Grate ( Controls 0.00 cfs)



bmp2 Type II 24-hr 1 year Rainfall=2.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:09 PM

Pond BMP-2: Basin 2

Hydrograph
, 4.79 cfs D ey
5 Inflow Area=6.100 ac
: : Peak Elev=75.98"
“ Storage=5,861 cf
.
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bmp2 Type II 24-hr 2 yr Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:10 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 8.10 cfs @ 12.12 hrs, Volume= 0.600 af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr Rainfall=3.50"

Area (ac) CN Description
1.900 55 Woods, Good, HSG B
4,200 81 1/3 acre lots, 30% imp, HSG C
6.100 73 Weighted Average

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

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

Type Il 24-hr 2 yr
Rainfall=3.50"

Runoff Area=6.100 ac
Runoff Volume=0.600 af
Runoff Depth=1.18"
Tc=18.0 min

CN=73

Flow (cfs)
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bmp2 Type II 24-hr 2 yr Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:11 PM

Pond BMP-2: Basin 2

Inflow Area = 6.100 ac, Inflow Depth = 1.18" for 2 yr event

Inflow = 8.10cfs @ 12.12 hrs, Volume= 0.600 af

Outflow = 0.66 cfs @ 13.58 hrs, Volume= 0.600 af, Atten= 92%, Lag= 87.7 min
Primary = 0.66 cfs @ 13.58 hrs, Volume= 0.600 af

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs

Peak Elev= 78.12' @ 13.58 hrs Surf.Area= 3,389 sf Storage= 11,523 cf
Plug-Flow detention time= 183.6 min calculated for 0.600 af (100% of inflow)
Center-of-Mass det. time= 183.6 min ( 1,051.1 - 867.5)

# Invert Avail.Storage _Storage Description
1 68.00' 33,029 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
68.00 0 0 0
70.00 95 95 95
71.00 305 200 295
72.00 667 486 781
73.00 944 806 1,587
74.00 1,267 1,106 2,692
75.00 1,590 1,429 4,121
76.00 1,954 1,772 5,893
77.00 2,570 2,262 8,155
78.00 3,275 2,923 11,077
79.00 4,236 3,756 14,833
80.00 5,320 4,778 19,611
81.00 6,700 6,010 25,621
82.00 8,117 7,409 33,029

# Routing  Invert Outlet Devices

1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 66.01' S=0.0100'/' n=0.013 Cc= 0.900

2 Devicel 68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 67.00' S=0.0714'/" n=0.012 Cc= 0.900

3 Devicel 80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

g_rimary OutFlow Max=0.66 cfs @ 13.58 hrs HW=78.12' (Free Discharge)
=Culvert (Passes 0.66 cfs of 48.59 cfs potential flow)
E2=Culvert (Barrel Controls 0.66 cfs @ 13.4 fps)
3=O0rifice/Grate ( Controls 0.00 cfs)



bmp2
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 2 yr Rainfall=3.50"

05/10/2005 6:02:12 PM

Flow (cfs)

Pond BMP-2: Basin 2
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bmp2
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 10 yr Rainfall=5.80"

05/10/2005_6:02:13 PM

Runoff

= 2091 cfs@ 12.11 hrs, Volume=

Subcatchment Post Dev: 1/3 Acre Lots

1.486 af, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr Rainfall=5.80"

Area (ac) CN

Description

1.900 55 Woods, Good, HSG B
4.200 81 1/3 acre lots, 30% imp, HSG C
6.100 73 Weighted Average
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
18.0 Direct Entry,
Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph
224
e Type 1l 24-hr 10 yr

Flow (cfs)

Rainfall=5.80"

Runoff Area=6.100 ac
Runoff Volume=1.486 af
Runoff Depth=2.92"
Tc=18.0 min

CN=73

Time (hours)



bmp2 Tyvpe II 24-hr 10 yr Rainfall=5.80"

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Pond BMP-2: Basin 2

Inflow Area = 6.100 ac, Inflow Depth = 2.92" for 10 yr event

Inflow = 2091 cfs@ 12.11 hrs, Volume= 1.486 af

Qutflow = 8.76 cfs @ 12.35 hrs, Volume= 1.189 af, Atten= 58%, Lag= 14.8 min
Primary = 8.76 cfs @ 12.35 hrs, Volume= 1.189 af

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs

Peak Elev= 80.89' @ 12.35 hrs Surf.Area= 6,543 sf Storage= 24,936 cf
Plug-Flow detention time= 226.9 min caiculated for 1.189 af (80% of inflow)
Center-of-Mass det. time= 142.6 min ( 983.3 - 840.7 )

# Invert Avail.Storage _ Storage Description
1 68.00' 33,029 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) {cubic-feet)
68.00 0 0 0
70.00 95 95 95
71.00 305 200 295
72.00 667 486 781
73.00 944 806 1,587
74.00 1,267 1,106 2,692
75.00 1,590 1,429 4,121
76.00 1,954 1,772 5,893
77.00 2,570 2,262 8,155
78.00 3,275 2,923 11,077
79.00 4,236 3,756 14,833
80.00 5,320 4,778 19,611
81.00 6,700 6,010 25,621
82.00 8,117 7,409 33,029

# Routing Invert Outlet Devices

1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 66.01' S= 0.0100"/' n= 0.013 Cc= 0.900

2 Device 1l 68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 67.00' S= 0.0714'/' n=0.012 Cc=0.900

3 Device 1l 80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

g:imary OutFlow Max=8.67 cfs @ 12.35 hrs HW=80.88' (Free Discharge)
=Culvert (Passes 8.67 cfs of 54.72 cfs potential flow)
4T:2=Culvert (Barrel Controls 0.74 cfs @ 15.0 fps)
3=O0rifice/Grate (Weir Controls 7.93 cfs @ 1.9 fps)




bmp2
Prepared by Landmark Design Group

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 10 yr Rainfall=5.80"

05/10/2005_6:02:15 PM

Pond BMP-2: Basin 2

Hydrograph

Flow (cfs)

7

//////////l’/// 777
2270

E Inflow
0 Primary

Inflow Area=6.100 ac
Peak Elev=80.89'
Storage=24,936 cf

SIS A 777777 7772777

Time (hours)

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



bmp2 Type II 24-hr 100 yr Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:16 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 34.37 cfs @ 12.10 hrs, Volume= 2.445 af, Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr Rainfall=8.00"

Area (ac) CN Description

1.900 55 Woods, Good, HSG B
4200 81 1/3 acre lots, 30% imp, HSG C

6.100 73 Weighted Average

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

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

o
[/ Type 11 24-hr 100 yr
Rainfall=8.00"

Runoff Area=6.100 ac
Runoff Volume=2.445 af

“é ié Runoff Depth=4.81"
2o Tc=18.0 min
CN=73
-
3

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hours)




bmp2

Type II 24-hr 100 yr Rainfall=8.00"

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:18 PM

Inflow Area =
Inflow

Outflow
Primary

Pond BMP-2: Basin 2

6.100 ac, Inflow Depth = 4.81" for 100 yr event

34.37 cfs @ 12.10 hrs, Volume= 2.445 af
30.00 cfs @ 12.18 hrs, Volume= 2.040 af, Atten= 13%, Lag= 4.7 min
30.00 cfs @ 12.18 hrs, Volume= 2.040 af

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs

Peak Elev= 81.35' @ 12.18 hrs Surf.Area= 7,191 sf Storage= 28,186 cf
Plug-Flow detention time= 138.8 min calculated for 2.035 af (83% of inflow)
Center-of-Mass det. time= 66.2 min ( 892.7 - 826.5)

# Invert Avail.Storage _Storage Description
1 68.00' 33,029 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
68.00 0 0 0
70.00 95 95 95
71.00 305 200 295
72.00 667 486 781
73.00 944 806 1,587
74.00 1,267 1,106 2,692
75.00 1,590 1,429 4,121
76.00 1,954 1,772 5,893
77.00 2,570 2,262 8,155
78.00 3,275 2,923 11,077
79.00 4,236 3,756 14,833
80.00 5,320 4,778 19,611
81.00 6,700 6,010 25,621
82.00 8,117 7,409 33,029
# Routing Invert Outlet Devices
1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 66.01' S=0.0100'/" n=0.013 Cc= 0.900
2 Device 1 68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 67.00' S=0.0714'/" n=0.012 Cc= 0.900
3 Devicel 80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

‘Eimary OutFlow Max=29.38 cfs @ 12.18 hrs HW=81.34"' (Free Discharge)
=Culvert (Passes 29.38 cfs of 55.65 cfs potential flow)
E2=Culvert (Barrel Controls 0.75 ¢fs @ 15.3 fps)
3=0rifice/Grate (Weir Controls 28.63 cfs @ 2.9 fps)



bmp2 Type II 24-hr 100 yr Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:18 PM

Pond BMP-2: Basin 2
Hydrograph

E inflow
38~; 34.37 cfs £ Primary

Inflow Area=6.100 ac
Peak Elev=81.35'
Storage=28,186 cf

2] 30.00 cfs

Flow (cfs)
)
(]
]

N
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Time (hours)
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(new Pond)

Drainage Diagram for bmp3 revised 2-05
Prepared by Landmark Design Group 05/10/2005
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems




bmp3 revised 2-05 Type II 24-hr 1 yr Rainfall=2.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:07 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 7.95cfs @ 12.20 hrs, Volume= 0.697 af, Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type 11 24-hr 1 yr Rainfall=2.80"

Area (ac) CN_Description
7.200 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

Type Il 24-hr 1 yr
Rainfall=2.80"

Runoff Area=7.200 ac
Runoff Volume=0.697 af

% g Runoff Depth=1.16"
£ 4] Tc=25.0 min
CN=81
" %y
| 7
Nz //////////
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bmp3 revised 2-05 Type II 24-hr 1 yr Rainfall=2.80"
Prepared by Landmark Design Group
HydroCAD® 7.00_s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:08 PM

Pond 2P: (new Pond)

Inflow Area = 7.200 ac, Inflow Depth = 1.16" for 1 yrevent

Inflow = 0.61 cfs @ 14.02 hrs, Volume= 0.694 af

QOutflow = 0.61 cfs @ 14.02 hrs, Volume= 0.694 af, Atten= 0%, Lag= 0.0 min
Primary = 0.61 cfs @ 14.02 hrs, Volume= 0.694 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.72' @ 14.02 hrs

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated)

# Routing Invert Outlet Devices

1 Primary 48.40' 24.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500
Qutlet Invert= 48.00' S=0.0200"/" n= 0.012 Cc=0.900

Primary OutFlow Max=0.61 cfs @ 14.02 hrs HW=48.72" (Free Discharge)
1=Culvert (Inlet Controls 0.61 cfs @ 1.9 fps)

Pond 2P: (new Pond)
Hydrograph

£ Inflow
O Primary

0.65% 0.61 cfs

NE »_ 725low Area=7.200 ac
2% Elev=48.72"
05, 7 24, > Culvert

0.45
0.4 5

Flow (cfs)

0.35-
0.3
0.25
0.2
0.15-
0.1

0.05

CFH'-|‘v“w"H--"1”"\'*"&“"T""w'"ww\"‘-1 T T e ey
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)




bmp3 revised 2-05 Type II 24-hr 1 yr Rainfall=2.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:09 PM

Pond BMP-3: Basin 3

Inflow Area = 7.200 ac, Inflow Depth = 1.16" for 1 yr event

Inflow = 7.95cfs @ 12.20 hrs, Volume= 0.697 af

Outflow = 0.61 cfs @ 14.02 hrs, Volume= 0.694 af, Atten= 92%, Lag= 109.5 min
Primary = 0.61 cfs @ 14.02 hrs, Volume= 0.694 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Peak Elev= 63.51' @ 14.02 hrs Surf.Area= 3,975 sf Storage= 15,509 cf
Plug-Flow detention time= 295.4 min calculated for 0.694 af (100% of inflow)
Center-of-Mass det. time= 293.0 min ( 1,153.7 - 860.7 )

# Invert Avail.Storage _Storage Description
1 56.00' 77,692 cf Custom Stage Data (Pyramidal) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sg-ft)
56.00 600 0 0 600
59.50 1,800 4,012 4,012 1,888
60.00 2,020 954 4,967 2,125
62.00 3,050 5,035 10,002 3,230
64.00 4,275 7,291 17,292 4,547
66.00 5,720 9,960 27,252 6,098
68.00 7,375 13,060 40,312 7,874
70.00 9,300 16,638 56,950 9,933
72.00 11,480 20,742 77,692 12,260

# Routing Invert OQutlet Devices

1 Primary 55.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 50.40' S= 0.0767'/' n=0.012 Cc= 0.900

2 Device 1 56.00' 3.0" x10.0'long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 55.50' S= 0.0500"'/' n= 0.012 Cc= 0.900

3 Device 1 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

g_rimary OutFlow Max=0.61 cfs @ 14.02 hrs HW=63.51"' (Free Discharge)
=Culvert (Passes 0.61 cfs of 41.46 cfs potential flow)
1:2=Culvert (Barrel Controls 0.61 cfs @ 12.5 fps)
3=0rifice/Grate ( Controls 0.00 cfs)



bmp3 revised 2-05 Type I 24-hr 1 yr Rainfall=2.80"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:10 PM

Pond BMP-3: Basin 3
Hydrograph

E Inflow
[3 Primary

Inflow Area=7.200 ac
Peak Elev=63.51"
Storage=15,509 cf

Flow {cfs)

| g7/
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)




bmp3 revised 2-05 Type II 24-hr 2 yr Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:11 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 11.87 cfs @ 12.19 hrs, Volume= 1.025 af, Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type 1I 24-hr 2 yr Rainfall=3.50"

Area (ac) CN Description
7.200 81 1/3 acre lots, 30% imp, HSG C

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

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

13

12

Type Il 24-hr 2 yr
Rainfall=3.50"

Runoff Area=7.200 ac
Runoff Volume=1.025 af
Runoff Depth=1.71"
Tc=25.0 min

CN=81

11

Flow (cfs)
~
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bmp3 revised 2-05

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type I 24-hr 2 yr Rainfall=3.50"

05/10/2005_6:12:12 PM

Pond 2P: (new Pond)

Inflow Area = 7.200 ac, Inflow Depth = 1.56" for 2 yr event

Inflow = 0.69 cfs @ 14.59 hrs, Volume= 0.939 af

Outflow = 0.69 cfs @ 14.59 hrs, Volume= 0.939 af, Atten= 0%, Lag= 0.0 min
Primary = 0.69 cfs @ 14.59 hrs, Volume= 0.939 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 48.74' @ 14.59 hrs

Plug-Flow detention time= 0.0 min calculated for 0.937 af (100% of inflow)
Center-of-Mass det. time= (not calculated: outfiow precedes inflow)

# Routing Invert Outlet Devices

1 Primary 48.40" 24.0" x 20.0'long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 48.00' S= 0.0200'/" n= 0.012 Cc= 0.900

Primary OutFlow Max=0.69 cfs @ 14.59 hrs HW=48.74' (Free Discharge)
1=Culvert (Inlet Controls 0.69 cfs @ 2.0 fps)

Pond 2P: (new Pond)
Hydrograph

| 069 cfs v/7//////
. AT77 7, ’t”//? A -—
/’”///////////}'/’/’Z;,'j';# ea=7.200 ac

Flow (cfs)

£l Inflow
O Primary

N N U S A I B L e L R R R ,’.&.‘.,H AR
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Time (hours)




bmp3 revised 2-05
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:14 PM

Inflow Area =
Inflow

Outfiow
Primary

7.200 ac, Inflow Depth = 1.71"
11.87 cfs @ 12.19 hrs, Volume=
0.69 cfs @ 14.59 hrs, Volume=
0.69 cfs @ 14.59 hrs, Volume=

Type II 24-hr 2 yr Rainfall=3.50"

Pond BMP-3: Basin 3

for 2 yr event
1.025 af
0.939 af, Atten=94%, Lag= 144.3 min
0.939 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Peak Elev= 65.56' @ 14.59 hrs Surf.Area= 5,402 sf Storage= 25,061 cf
Plug-Flow detention time= 409.2 min calculated for 0.937 af (91% of inflow)
Center-of-Mass det. time= 365.2 min ( 1,214.7 - 849.5 )

# Invert Avail.Storage  Storage Description
1 56.00' 77,692 ¢f Custom Stage Data (Pyramidal) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet. Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)
56.00 600 0 0 600
59.50 1,800 4,012 4,012 1,888
60.00 2,020 954 4,967 2,125
62.00 3,050 5,035 10,002 3,230
64.00 4,275 7,291 17,292 4,547
66.00 5,720 9,960 27,252 6,008
68.00 7,375 13,060 40,312 7,874
70.00 9,300 16,638 56,950 9,933
72.00 11,480 20,742 77,692 12,260
# _Routing Invert Outlet Devices
1 Primary 55.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 50.40' S= 0.0767 /' n=0.012 Cc= 0.900
2 Device l 56.00' 3.0" x 10.0’ long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 55.50' S= 0.0500'/' n=0.012 Cc= 0.900
3 Devicel 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

g_rimary OutFlow Max=0.69 cfs @ 14.59 hrs HW=65.56" (Free Discharge)
=Culvert (Passes 0.69 cfs of 46.77 cfs potential flow)
E2=Culvert (Barrel Controls 0.69 cfs @ 14.1 fps)
3=0rifice/Grate ( Controls 0.00 cfs)



bmp3 revised 2-05 Type I 24-hr 2 yr Rainfall=3.50"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:14 PM

Pond BMP-3: Basin 3

Hydrograph
B Inflow
13-; 3 Primary
122 Inflow Area=7.200 ac
" Peak Elev=65.56'
10
. Storage=25,061 cf
s ]
-
T 6
23 -
0_5”“6 """"" 9 '16”‘1‘1’”'1‘2’"'1‘3‘ 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



bmp3 revised 2-05 Type II 24-hr 10 yr Rainfall=6.00"

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

05/10/2005 6:12:31 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 27.05cfs @ 12.18 hrs, Volume= 2.330 af, Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr Rainfall=6.00"

Area (ac) CN Description

7.200 81 1/3 acre lots, 30% imp, HSG C

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

25.0 Direct Entry,

Subcatchment Post Dev: 1/3 Acre Lots

Hydrograph

Type Il 24-hr 10 yr

24 Rainfall=6.00"

- Runoff Area=7.200 ac
el Runoff Volume=2.330 af
$ e Runoff Depth=3.88"
£ ' Tc=25.0 min

e
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bmp3 revised 2-05 Tvpe II 24-hr 10 yr Rainfall=6.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:33 PM

Pond 2P: (new Pond)

Inflow Area = 7.200 ac, Inflow Depth = 3.38" for 10 yr event

Inflow = 2093 cfs @ 12.33 hrs, Volume= 2.027 af

Outflow = 2093 cfs @ 12.33 hrs, Volume= 2.027 af, Atten= 0%, Lag= 0.0 min
Primary = 2093 cfs @ 12.33 hrs, Volume= 2.027 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.31' @ 12.33 hrs

Plug-Fiow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated)

# Routing Invert Outlet Devices

1 Primary 48.40' 24.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 48.00' S=0.0200'/' n= 0.012 Cc= 0.900

rimary OutFlow Max=20.60 cfs @ 12.33 hrs HW=51.25" (Free Discharge)
1=Culvert (Inlet Controls 20.60 cfs @ 6.6 fps)

Pond 2P: (new Pond)
Hydrograph

g £ inflow
23 O Primary

i A Inflow Area=7.200 ac
Peak Elev=51.31"

24.0" x 20.0' Culvert

194
18+
17+
16
15
144
13-
124
115
10
95
8
73
63
59
44
3
23
i

Flow {cfs)
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bmp3 revised 2-05 Type II 24-hr 10 yr Rainfall=6.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:34 PM

Pond BMP-3: Basin 3

Inflow Area = 7.200 ac, Inflow Depth = 3.88" for 10 yr event

Inflow = 27.05cfs @ 12.18 hrs, Volume= 2.330 of

Qutflow = 2093 cfs @ 12.33 hrs, Volume= 2.027 af, Atten= 23%, Lag= 8.6 min
Primary = 2093 cfs @ 12.33 hrs, Volume= 2.027 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 67.12' @ 12.33 hrs Surf.Area= 6,647 sf Storage= 34,566 cf
Plug-Flow detention time= 248.4 min calculated for 2.027 af (87% of inflow)
Center-of-Mass det. time= 186.3 min ( 1,012.4 - 826.1 )

# Invert Avail.Storage _Storage Description

1 56.00' 77,692 cf Custom Stage Data (Pyramidal) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sg-ft)
56.00 600 0 0 600
59.50 1,800 4,012 4,012 1,888
60.00 2,020 954 4,967 2,125
62.00 3,050 5,035 10,002 © 3,230
64.00 4,275 7,291 17,292 4,547
66.00 5,720 9,960 27,252 6,098
68.00 7,375 13,060 40,312 7,874
70.00 9,300 16,638 56,950 9,933
72.00 11,480 20,742 77,692 12,260

# _Routing Invert Outlet Devices

1 Primary 55.00" 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 50.40' S= 0.0767 '/' n=10.012 Cc= 0.900

2 Device 1 56.00' 3.0" x 10.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 55.50' S= 0.0500'/" n=0.012 Cc= 0.900

3 Devicel 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

‘Eimary OutFlow Max=20.48 cfs @ 12.33 hrs HW=67.11' (Free Discharge)
=Culvert (Passes 20.48 cfs of 50.43 cfs potential flow)
‘EZ:Culvert (Barrel Controls 0.74 cfs @ 15.1 fps)
3=Orifice/Grate (Weir Controls 19.73 cfs @ 2.6 fps)



bmp3 revised 2-05

Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems

Type II 24-hr 10 yr Rainfall=6.00"

05/10/2005 6:12:35 PM

Pond BMP-3: Basin 3
Hydrograph

Flow (cfs)
>
i

E Inflow
0 Primary

1

Inflow Area=7.200 ac
Peak Elev=67.12'
Storage=34,566 cf

123

10

B

53
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bmp3 revised 2-05 Type II 24-hr 100 yr Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:36 PM

Subcatchment Post Dev: 1/3 Acre Lots

Runoff = 39.60 cfs @ 12.18 hrs, Volume= 3.445 af, Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type 11 24-hr 100 yr Rainfali=8.00"

Area (ac) CN Description
7.200 81 1/3 acre lots, 30% imp, HSG C

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

25.0 Direct Entry,

Subcatchment Post Dev: 1/3 Acre Lots
Hydrograph

[ Type Il 24-hr 100 yr
; Rainfall=8.00"
§§ , Runoff Area=7.200 ac
; Runoff Volume=3.445 af
24 Runoff Depth=5.74"
20 Tc=25.0 min

Flow (cfs)

12§
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bmp3 revised 2-05 Type II 24-hr 100 yr Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:37 PM

Pond 2P: (new Pond)

Inflow Area = 7.200 ac, Inflow Depth = 5.13" for 100 yr event

Inflow = 39.13 cfs @ 12.22 hrs, Volume= 3.079 af

Outflow = 39.13 cfs @ 12.22 hrs, Volume= 3.079 af, Atten= 0%, Lag= 0.0 min
Primary = 39.13 cfs @ 12.22 hrs, Volume= 3.079 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 56.07' @ 12.22 hrs

Plug-Flow detention time= 0.0 min calculated for 3.079 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 934.8 - 934.8)

# Routing Invert Qutlet Devices

1 Primary 48.40" 24.0" x 20.0'long Culvert RCP, square edge headwall, Ke= 0.500
QOutlet Invert= 48.00' S= 0.0200 /' n=0.012 Cc= 0.900

rimary OutFlow Max=38.28 cfs @ 12.22 hrs HW=55.80" (Free Discharge)
1=Culvert (Inlet Controls 38.28 cfs @ 12.2 fps)

Pond 2P: (new Pond)
Hydrograph

E Inflow
[ Primary

Inflow Area=7.200 ac
Peak Elev=56.07"
24.0" x 20.0' Culvert

34

284

Flow (cfs)

4 ] » R
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bmp3 revised 2-05 Type II 24-hr 100 yr Rainfall=8.00"
Prepared by Landmark Design Group
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:39 PM

Pond BMP-3: Basin 3

Inflow Area = 7.200 ac, Inflow Depth = 5.74" for 100 yr event

Inflow = 39.60cfs@ 12.18 hrs, Volume= 3.445 aof

Outflow = 39.13cfs @ 12.22 hrs, Volume= 3.079 af, Atten= 1%, Lag= 2.7 min
Primary = 39.13cfs @ 12.22 hrs, Volume= 3.079 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Peak Elev= 67.45' @ 12.22 hrs Surf.Area= 6,923 sf Storage= 36,748 cf
Plug-Flow detention time= 172.3 min calculated for 3.073 af (89% of inflow)
Center-of-Mass det. time= 119.8 min ( 934.8 - 815.0)

# Invert Avail.Storage _ Storage Description
1 56.00' 77,692 cf Custom Stage Data (Pyramidal) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sg-ft)
56.00 600 0 0 600
59.50 1,800 4,012 4,012 1,888
60.00 2,020 954 4,967 2,125
62.00 3,050 5,035 10,002 3,230
64.00 4,275 7,291 17,292 4,547
66.00 5,720 9,960 27,252 6,098
68.00 7,375 13,060 40,312 7,874
70.00 9,300 16,638 56,950 9,933
72.00 11,480 20,742 77,692 12,260

# _Routing Invert Outlet Devices

1 Primary 55.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 50.40' S= 0.0767 '/' n=0.012 Cc=0.900

2 Devicel 56.00' 3.0" x 10.0' iong Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 55.50' S=0.0500 /' n=0.012 Cc=0.900

3 Devicel 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

g_rimary OutFlow Max=38.17 cfs @ 12.22 hrs HW=67.44"' (Free Discharge)
=Culvert (Passes 38.17 cfs of 51.16 cfs potential flow)
T:2=Culvert (Barrel Controls 0.75 cfs @ 15.3 fps)
3=0rifice/Grate (Weir Controls 37.42 cfs @ 3.2 fps)
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Pond BMP-3: Basin 3
Hydrograph

B Inflow
O Primary

44

0 39.13 cfs Inflow Area=7.200 ac
e Peak Elev=67.45'
Storage=36,748 cf
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Pond m Drainage Diagram for channel 1 pre development
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment S-1: S-1 Runoff Area=19.200 ac Runoff Depth=0.53"
Flow Length=950' Tc=32.6 min CN=70 Runoff=7.72 cfs 0.844 af

Subcatchment S-2: S-2 Runoff Area=42.800 ac Runoff Depth=0,52"
Flow Length=1,460' Tc=58.5min CN=70 Runoff=11.26 cfs 1.851 af

Subcatchment S$-3: S-3 Runoff Area=7.800 ac Runoff Depth=0.52"
Flow Length=2,200" Tc=47.3 min CN=70 Runoff=2.40 cfs 0.340 af

Subcatchment S-4: S4 Runoff Area=9.900 ac Runoff Depth=0.53"
Flow Length=680" Tc=18.9 min CN=70 Runoff=5.79 cfs 0.439 af

Reach R1: PRE-DEVELOPED Peak Depth=0.23' Max Vel=1.2 fps Inflow=7.72 cfs 0.844 af
n=0.040 L=830.0' S=0.0133'" Capacity=152.25 cfs Outflow=6.54 cfs 0.823 af

Reach R2: PRE-DEVEIL.OPED Peak Depth=0.37' Max Vel=1.6 fps Inflow=17.78 cfs 2.674 af
n=0.040 L=515.0' $=0.0126"'" Capacity=148.58 cfs Outflow=17.40 cfs 2.642 af

Reach R3: PRE DEVELOPMED Peak Depth=0.45' Max Vel=1.1 fps Inflow=19.22 cfs 2.982 af
n=0.040 L=660.0' S=0.0041'"" Capacity=22.84 cfs Outflow=17.88 cfs 2.911 af
Reach R4: AT BIRD SWAMP Peak Depth=0.46' Max Vel=1.1 fps Inflow=18.67 cfs 3.350 af

n=0.040 1L=10.0' $=0.0040'"" Capacity=22.59 cfs Outflow=18.67 cfs

3.349 af

Total Runoff Area = 79.700 ac Runoff Volume = 3.473 af Average Runoff Depth = 0.52"
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Subcatchment S-1: S-1

Runoff = 7.72cfs @ 12.33 hrs, Volume= 0.844 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description
19.200 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft) (ft/sec) (cfs)
23.0 100 0.0200 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
8.7 600 0.0530 1.2 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.9 250 0.0700 4.7 31.47 Parabolic Channel,

W=20.00" D=0.50" Area=6.7 sf Perim=20.0' n= 0.040

32.6 950 Total

Subcatchment S-1: S-1

Hydrograph

] ‘ l | |

g  Type Il 24-hr 1 YEAR

~ Rainfall=2.80"

" Runoff Area=19.200 ac

- Runoff Volume=0.844 af -
£ __ Runoff Depth=0.53"
g 4  Flow Length=950"

~ Tc=32.6 min

I et T L Sy B [ Y - CN=70.
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Subcatchment S-2: S-2

Runoff = 11.26 cfs @ 12.69 hrs, Volume= 1.851 af, Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description

42.800 70  Woods, Good, HSG C

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

46.4 300 0.0310 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
10.5 830 0.0700 1.3 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.6 330 0.0150 3.5 138.82 Parabolic Channel,

W=60.00" D=1.00" Area=40.0 sf Perim=60.0' n=0.040

58.5 1,460 Total

Subcatchment S-2: S-2
Hydrograph

Type || 24-hr 1 YEAR
©l’| Rainfall=2.80"
*J | Runoff Area=42.800 ac §
*1 | Runoff Volume=1.851 afff ||
4’| Runoff Depth=0. 52 v
" |-Flow Length=1 460" |
] | Tc=58.5min
~CN=70

Flow (cfs)

0 i 1
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Time (hours)
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Subcatchment S-3: S-3

Runoff = 240cfs @ 12.54 hrs, Volume= 0.340 af, Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description

7.800 70 Woods, Good, HSG C

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

33.1 300 0.0720 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
3.9 300 0.0670 1.3 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
10.3 1,600 0.0210 2.6 60.38 Parabolic Channel,

W=70.00' D=0.50" Area=23.3 sf Perim=70.0' n= 0.040

47.3 2,200 Total

Subcatchment S-3: S-3

Hydrograph |
| |
| Type Il 24-hr 1 YEAR
N ,5»»-Ra|nfall—2 go" - FOh
| Runoff Area—? 800 ac

| Runoff Volume=0.340 aff

d Runoff Depth=0.52"
¢ || Flow Length= 2,200"
+"| Tc=47.3 min | 1

CN=70

0 W//W/W// A A

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment S-4: S-4

Runoff = 579 cfs @ 12.14 hrs, Volume= 0.439 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 1 YEAR Raintall=2.80"

Area (ac) CN Description

9.900 70 Woods, Good, HSG C

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

14.4 130 0.1080 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
14 200 0.2250 2.4 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
3.1 350 0.0110 1.9 37.46 Parabolic Channel,

W=60.00' D=0.50" Area=20.0 sf Perim=60.0" n=0.040

18.9 680 Total

Subcatchment S-4: S-4
Hydrograph

‘

e Y i R it

Flow (cfs)

Type Il 24-hr 1 YEAR
| “Rainfall=2.80"
Runoff Area=9.900 ac
Runoff Volume=0. 439 af
Runoff Depth 0. 53“”

o Flow Length=680'
1. . Tec=18.9 min
7] CN=70
1—: ' : : £ : |
11 e }///
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Reach R1: PRE-DEVELOPED

Inflow Area = 19.200 ac, inflow Depth = 0.53"
Inflow = 7.72cfs @ 12.33 hrs, Volume=
Outflow = 6.54 cfs @ 12.66 hrs, Volume=

for 1 YEAR event
0.844 af
0.823 af, Atten= 15%, Lag= 20.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Max. Velocity= 1.2 fps, Min. Travel Time= 11.2 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 20.7 min

Peak Depth= 0.23' @ 12.47 hrs
Capacity at bank full= 152.25 cfs
Inlet Invert= 54.00'", Outlet invert= 43.00'

70.00' x 1.00' deep Parabolic Channel, n=0.040 Length=830.0" Slope=0.0133"7

Reach R1: PRE-DEVELOPED

Hydrograph
: ’ S B Suew
& (| Inflow Area=19.200 ac.
: Peak Depth=0.23'
Max Vel=1.2 fps
? 5 | ~ n=0.040
3 apacity=152.25 cfs -
2] e j
K ST : 3
5 6 7 8 8 10 41 12 13 14 15 16 17 18 19 20

Time (hours)
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Reach R2: PRE-DEVELOPED

Inflow Area = 62.000 ac, Inflow Depth = 0.52" for 1 YEAR event
Inflow = 1778 cfs @ 12.67 hrs, Volume= 2.674 af
Qutflow = 1740 cfs @ 12.83 hrs, Volume= 2.642 af, Atten= 2%, Lag= 9.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.6 fps, Min. Travel Time= 5.2 min
Avg. Velocity = 0.9 fps, Avg. Travel Time= 9.1 min

Peak Depth= 0.37' @ 12.74 hrs

Capacity at bank full= 148.58 cfs

Inlet Invert= 43.00", Outlet Invert= 36.50'

70.00" x 1.00' deep Parabolic Channel, n=0.040 Length=515.0" Slope=0.0126"/"

Reach R2: PRE-DEVELOPED

Hydrograph
B " ; : B Inflow
19_5 177acfs T T [ Outflow
el | Inflow Area 62 000 el
173 !

1e§jfffj Peak Depth=0; 37"
«1 | Max Vel= 16fps

W | n=0.040

o | L=515.00 =
| | $=0.0126"I"
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Reach R3: PRE DEVELOPMED

Inflow Area = 69.800 ac, inflow Depth= 0.51" for 1 YEAR event
Inflow = 19.22 cfs @ 12.81 hrs, Volume= 2.982 af
Outflow = 1788 cfs @ 13.13 hrs, Volume= 2.911 af, Atten=7%, Lag=19.3 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.1 fps, Min. Travel Time= 10.4 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 17.8 min
Peak Depth= 0.45' @ 12.96 hrs
Capacity at bank full= 22.84 cfs
inlet invert= 34.50', Outlet Invert= 31.80'
60.00' x 0.50" deep Parabolic Channel, n=0.040 Length=660.0' Slope=0.0041""
Reach R3: PRE DEVELOPMED
Hydrograph
7235 W N R TS U R e K Inflow
214 o 22475 | 0 Outflow
o ~-Inflow Area—69 800 ack
_E., . o 17BBcfs
s I ;;_’Peak Depth 045" gX

12:%!?*[,;:Max Vel=1.1 fps
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Reach R4: AT BIRD SWAMP

Inflow Area = 79.700 ac, Inflow Depth = 0.50" for 1 YEAR event
Inflow = 18.67 cfs @ 13.13 hrs, Volume= 3.350 af
Outflow = 18.67 cfs @ 13.13 hrs, Volume=

Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.1 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 0.3 min

Peak Depth=0.46"' @ 13.13 hrs
Capacity at bank fuli= 22.59 cfs
Inlet Invert= 31.80", Outlet Invert= 31.76'

60.00" x 0.50" deep Parabolic Channel, n=0.040 Length=10.0" Slope= 0.0040""

Reach R4: AT BIRD SWAMP
Hydrograph

] | Inflow Area=79.700 a2
7| | Peak Depth=0.46'
s | Max Vel=1.1 fps

ol | n=0.040
£ =100

3.349 af, Atten= 0%, Lag= 0.3 min
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1 Outflow
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment S-1: S-1 Runoff Area=19.200 ac Runoff Depth=0.89"
Flow Length=950' Tc=32.6 min CN=70 Runoff=14.26 cfs 1.428 af

Subcatchment S-2: S-2 Runoff Area=42.800 ac Runoff Depth=0.88"
Flow Length=1,460" Tc=58.5 min CN=70 Runoff=20.80 cfs 3.138 af

Subcatchment S-3: S-3 Runoff Area=7.800 ac Runoff Depth=0.89"
Flow Length=2,200' Tc=47.3 min CN=70 Runoff=4.43 cfs 0.575 af

Subcatchment S-4: S4 Runoff Area=9.900 ac Runoff Depth=0.90"
Flow Length=680" Tc=18.9 min CN=70 Runoff=10.53 cfs 0.741 af

Reach R1: PRE-DEVELOPED Peak Depth=0.32' Max Vel=1.5fps Inflow=14.26 cfs 1.428 af
n=0.040 L=830.0'" S=0.0133 '/ Capacity=152.25 cfs Outflow=12.72 cfs 1.401 af

Reach R2: PRE-DEVELOPED Peak Depth=0.50' Max Vel=2.0 fps Inflow=33.21 cfs 4.538 af
n=0.040 L=515.0' S=0.0126'"" Capacity=148.58 cfs OQOutflow=32.71 cfs 4.498 af

Reach R3: PRE DEVELOPMED Peak Depth=0.62' Max Vel=1.3 fps Inflow=36.40 cfs 5.074 af
n=0.040 L=660.0' S=0.0041'"" Capacity=22.84 cfs Outflow=34.27 cfs 4.983 af

Reach R4: AT BIRD SWAMP Peak Depth=0.63"' Max Vel=1.3 fps Inflow=35.64 cfs 5.724 af
n=0.040 1=10.0' S=0.0040"V" Capacity=22.59 cfs Outflow=35.63 cfs 5.723 af

Total Runoff Area = 79.700 ac Runoff Volume = 5.882 af Average Runoff Depth = 0.89"
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Subcatchment S-1: S-1

Runoff = 14.26 cfs @ 12.31 hrs, Volume= 1.428 af, Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2 YEAR Rainfall=3.50"

Area (ac) CN _ Description

19.200 70  Woods, Good, HSG C

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

23.0 100 0.0200 0.1 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.80"

8.7 600 0.0530 1.2 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.9 250 0.0700 4.7 31.47 Parabolic Channel,

W=20.00" D=0.50" Area=6.7 sf Perim=20.0' n=0.040

32.6 950 Total

Subcatchment S-1: S-1

Hydrograph

14 o Type Il 24-hr2YEAR
]  Runoff Area=19.200 ac

) 103 ,,,;Runo,ff;,,VoI}ume,-.-r,1..§428.§.af
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' Tc=32.6 min
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Runoff

Subcatchment S-2: S-2

= 20.80 cfs @ 12.66 hrs, Volume= 3.138 af, Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.50"

Area (ac) CN Description

42.800 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
46.4 300 0.0310 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
10.5 830 0.0700 1.3 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.6 330 0.0150 3.5 138.82 Parabolic Channel,
W=60.00'" D=1.00" Area=40.0 sf Perim=60.0' n= 0.040
58.5 1,460 Total
Subcatchment S-2: S-2
Hydrograph
S R R o 2080cfs T
29 - ”Type || 24 hr 2 YEAR yi
»3 | Rainfall= 3 50"
hely “Runoff Area—42 800 ac
“{"|"Runoff Volume=3, 138 af
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Subcatchment S-3: §-3

Runoff = 443 cfs @ 12.51 hrs, Volume= 0.575 af, Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.50"

Area (ac) CN Description

7.800 70 Woods, Good, HSG C

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

33.1 300 0.0720 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
3.9 300 0.0670 1.3 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
10.3 1,600 0.0210 2.6 60.38 Parabolic Channel,

W=70.00' D=0.50' Area=23.3 sf Perim=70.0' n=0.040

47.3 2,200 Total

Subcatchment S-3: S-3

Hydrograph

| Type II 24 -hr 2 YEAR
Rainfall=3.50" 1
] Runoﬁ Area 7 800 ac

2} '”R'un"dff Volume—O 575a
Runoff Depth 0.89"
Flow Length 2 200'

Tc=47.3min .
CN=70

,,,,,

Flow (cfs)
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Subcatchment S-4: S-4

Runoff = 10.53cfs @ 12.13 hrs, Volume= 0.741 af, Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.50"

Area (ac) CN Description
9.900 70 Woods, Good, HSG C

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

14.4 130 0.1080 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
1.4 200 0.2250 2.4 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
3.1 350 0.0110 1.9 37.46 Parabolic Channel,

W=60.00" D=0.50" Area=20.0 sf Perim=60.0' n= 0.040

18.9 680 Total

Subcatchment S-4: S-4

Hydrograph .
113 i
o] Type I 24 hr 2 YEAR'
S S Runoff Area=9.900 ac
41 R | Runoff Volume=0.741 af
I B B Runoff Depth 0. 90"‘“'
2 A ‘ .

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R1: PRE-DEVELOPED

Inflow Area = 19.200 ac, Inflow Depth = 0.89" for 2 YEAR event
inflow = 14.26 cfs @ 12.31 hrs, Volume= 1.428 af
Oufflow = 1272 cfs @ 12.58 hrs, Volume= 1.401 af, Atten=11%, Lag= 16.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.5 fps, Min. Travel Time= 9.1 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 18.5 min

Peak Depth= 0.32' @ 12.42 hrs

Capacity at bank full= 152.25 cfs

Inlet Invert= 54.00', Outiet Invert=43.00'

70.00" x 1.00" deep Parabolic Channel, n=0.040 Length=830.0" Slope= 0.0133""

Reach R1: PRE-DEVELOPED
Hydrograph

E Infiow
[ Outflow

Flow (cfs)

™

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R2: PRE-DEVELOPED

Inflow Area = 62.000 ac, Inflow Depth = 0.88" for 2 YEAR event
Inflow 33.21cfs@ 12.61 hrs, Volume= 4.538 af
Outflow 32.71cfs @ 12.74 hrs, Volume= 4.498 af, Atten=2%, Lag= 7.7 min

ou

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.0 fps, Min. Travel Time= 4.3 min
Avg. Velocity = 1.1 fps, Avg. Travel Time= 8.1 min

Peak Depth= 0.50' @ 12.67 hrs

Capacity at bank full= 148.58 cfs

Inlet Invert= 43.00", Outlet invert= 36.50'

70.00' x 1.00' deep Parabolic Channel, n=0.040 Length=515.0' Slope=0.0126 "'

Reach R2: PRE-DEVELOPED

Hydrograph
o e T
= S T R S SR R 5_____..312_1°fs | L ECkow
34 ,,»;,__]nﬂow Area=_62 00 2ol
»] | Peak Depth 0. 50"" """

] | Max Vel=2. 0 fpS““i;Eii;:;:"
24 n--O 040 E : ‘ | | ' : ‘
;,;;;:ii- .-L"'51 5 o'

Flow (cfs)

- 7""7"’“IA""I"“I"‘j_'_l""'!;’"'l";_'"l"““_l
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R3: PRE DEVELOPMED

Inflow Area = 69.800 ac, Inflow Depth = 0.87" for 2 YEAR event
Inflow = 36.40cfs @ 12.72 hrs, Volume= 5.074 af
Outflow = 3427 cfs @ 12.99 hrs, Volume= 4.983 af, Atten=6%, Lag= 16.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.3 fps, Min. Travel Time= 8.6 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 15.9 min

Peak Depth= 0.62' @ 12.85 hrs

Capacity at bank full= 22.84 cfs

Inlet Invert= 34.50', Outlet Invert= 31.80’

60.00' x 0.50' deep Parabolic Channel, n=0.040 Length=660.0'" Slope= 0.0041""

Reach R3: PRE DEVELOPMED

Hydrograph
"'g;;lnﬂow Area-—69 800 I . i —
| Peak Depth=0.62" - 'k
~{-Max Vel=1.3 fps
-} n=0.040-
'} 1.=660.0"

Flow (cfs)

1-8=0.0041- T
jﬂ;;Capamty 22 84 cfs

= o 2 =S NN NN W W g w W
| A ey fageder

2— /ll 2

A A A A A A SE A A TP A < o ( , . [," — OS— . — . — —
7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R4: AT BIRD SWAMP

Inflow Area = 79.700 ac, inflow Depth = 0.86" for 2 YEAR event
Inflow = 35.64 cfs @ 12.99 hrs, Volume= 5.724 af
Outflow = 35.63cfs @ 12.99 hrs, Volume= 5.723 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.3 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 0.2 min

Peak Depth= 0.63' @ 12.99 hrs

Capacity at bank full= 22.59 cfs

Inlet Invert= 31.80", Outlet Invert= 31.76'

60.00' x 0.50' deep Parabolic Channel, n=0.040 Length=10.0' Slope= 0.0040"/'

Reach R4: AT BIRD SWAMP
Hydrograph

Inflow
3 Outflow

Flow (cfs)

-r ) l", T
12 13
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1/3 ac lots BMP: Post Developmentto SB1  Runoff Area=11.050 ac Runoff Depth=1.05"
Tc=20.0 min CN=81 Runoff=13.96 cfs 0.971 af

Subcatchment 8S: (new Subcat) Runoff Area=7.700 ac Runoff Depth=0.65"
Flow Length=680" Tc=18.9 min CN=73 Runoff=5.85 cfs 0.419 af

Subcatchment C-1: UNDEVELOPED Runoff Area=1.560 ac Runoff Depth=0.53"
Tc=15.0 min CN=70 Runoff=1.05 cfs 0.069 af

Subcatchment C-2: C-2 UNDEVELOPED Runoff Area=2.000 ac Runoff Depth=0.53"
Tc=25.0 min CN=70 Runoff=0.97 cfs 0.088 af

Subcatchment C-3: UNDEVELOPED Runoff Area=4.200 ac Runoff Depth=0.53"
Flow Length=560" Tc=25.6 min CN=70 Runoff=2.00 cfs 0.185 af

Subcatchment C1-1 DA: DEVELOPED Runoff Area=0.330 ac Runoff Depth=1.85"
Te=5.0 min CN=92 Runoff=1.12 cfs 0.051 af

Subcatchment C1-2 DA: DEVELOPED Runoff Area=0.640 ac Runoff Depth=1.84"
Tc=10.0 min CN=92 Runoff=1.86 cfs 0.098 af

Subcatchment C2-2 DA: UNDEVELOPED Runoff Area=1.000 ac Runoff Depth=1.06"
Tc=10.0 min CN=81 Runoff=1.75 cfs 0.088 af

Subcatchment C2-2A DA: DEVELOPED Runoff Area=0.480 ac Runoff Depth=1.84"
Tc=10.0 min CN=92 Runoff=1.39 cfs 0.074 af

Subcatchment C2-2B DA: POST DEVELOPMENT Runoff Area=0.350 ac Runoff Depth=0.95"
Flow Length=100' Tc=3.4 min CN=79 Runoff=0.70 cfs 0.028 af

Subcatchment C3-1 DA: DEVELOPED Runoff Area=0.760 ac Runoff Depth=1.85"
Tc=5.0 min CN=92 Runoff=2.59 cfs 0.117 af

Subcatchment C3-1A DA: DEVELOPED Runoff Area=0.510 ac Runoff Depth=1.85"
Te=5.0 min CN=92 Runoff=1.74 cfs 0.078 af

Subcatchment D: POST DEV Runoff Area=3.670 ac Runoff Depth=0.79"
Flow Length=250" Tc¢=25.1 min CN=76 Runoff=2.93 cfs 0.241 af

Subcatchment D2: POST DEV Runoff Area=1.570 ac Runoff Depth=1.85"
Flow Length=620" Tc=5.0 min CN=92 Runoff=5.35cfs 0.241 af

Subcatchment D3: POST DEV Runoff Area=2.200 ac Runoff Depth=0.53"
' Tc=15.0 min CN=70 Runoff=1.48 cfs 0.098 af
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Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=7.600 ac Runoff Depth=1.05"

Te=25.0 min CN=81 Runoff=8.39 cfs 0.666 af

Subcatchment S-1: S-1 Runoff Area=5.250 ac Runoff Depth=0.53"
Flow Length=785' Tc=19.2 min CN=70 Runoff=3.04 cfs 0.233 af

Subcatchment S-2: POST DEVELOPED .Runoff Area=24.200 ac Runoff Depth=0.60"
Flow Length=2,200' Tc=47.3 min CN=72 Runoff=8.96 cfs 1.21_4 af

Subcatchment S-3: POST DEVELOPED Runoff Area=5.800 ac Runoff Depth=0.61"
Tc=20.0 min CN=72 Runoff=3.93 cfs 0.295 af

Reach C2-1A: RIPRAP CHANNEL Peak Depth=0.11" Max Vel=1.8 fps Inflow=1.03 cfs 0.517 af
n=0.040 L=40.0' S$=0.0500"'" Capacity=177.27 cfs Outflow=1.03 cfs 0.517 af

Reach R1: (new Reach) Peak Depth=0.17' Max Vel=1.0 fps Inflow=4.14 cfs 1.272 af
n=0.040 L=830.0' S$=0.0133 ' Capacity=152.25 cfs Outflow=3.12 cfs 1.206 af

Reach R1A: (new Reach) Peak Depth=0.16" Max Vel=2.7 fps Inflow=1.06 cfs 0.684 af
n=0.040 L=180.0' S=0.0778"'"" Capacity=1,634.29 cfs Outflow=1.06 cfs 0.681 af

Reach R1B: (new Reach) Peak Depth=0.36' Max Vel=1.4 fps Inflow=0.55 cfs 0.372 af
n=0.040 L=831.0' S=0.0142 "' Capacity=325.67 cfs Outflow=0.55 cfs 0.358 af

Reach R2: (new Reach) Peak Depth=0.33' Max Vel=1.5fps Inflow=13.57 cfs 3.115 af
n=0.040 L=515.0' $=0.0126"'" Capacity=148.58 cfs Outflow=13.28 cfs 3.061 af

Reach R2A: (new Reach) Peak Depth=0.31" Max Vel=2.0 fps Inflow=4.04 cfs 0.705 af
n=0.040 L=510.0' $=0.0176 "/ Capacity=125.75cfs Outflow=3.65 cfs 0.695 af

Reach R3: (new Reach) Peak Depth=0.41' Max Vel=1.0fps Inflow=15.34 cfs 4.021 af
=0.040 L=660.0' S=0.0041'T Capacity=22.84 cfs Outflow=14.54 cfs 3.897 af

Reach R4: (new Reach) Peak Depth=0.42' Max Vel=1.0 fps Inflow=15.33 cfs 4.317 af
n=0.040 L=10.0' S$=0.0040'" Capacity=22.59 cfs Outflow=15.33 cfs 4.315 af

Pond BMP - 1: BMP #1 Peak Elev=78.55"' Storage=23,005 cf Inflow=13.96 cfs 0.971 af
Outflow=1.06 cfs 0.684 af

Pond BMP-3: Basin 3 Peak Elev=58.25' Storage=12,831 cf Inflow=8.39 cfs 0.666 af
Outflow=1.19 cfs 0.665 af

Pond C1: POND C1 Peak Elev=74.05" Storage=4,449 cf Inflow=3.52 cfs 0.218 af
Outflow=0.40 cfs 0.205 af

Pond C2: POND C2 Peak Elev=72.62' Storage=1,136 c¢f Inflow=0.97 cfs 0.088 af
Outflow=0.28 cfs 0.086 af
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Subcatchment 8S: (new Subcat)

Runoff = 5.85cfs @ 12.14 hrs, Volume= 0.419 af, Depth= 0.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description

5.400 70 Woaods, Good, HSG C
2.300 81 1/3 acre lots, 30% imp, HSG C

7.700 73 Weighted Average

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

14.4 130 0.1080 0.2 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 2.80"
1.4 200 0.2250 2.4 Shaliow Concentrated Flow,
Woodland Kv= 5.0 fps
3.1 350 0.0110 1.9 37.46 Parabolic Channel,

W=60.00' D=0.50" Area=20.0 sf Perim=60.0' n=0.040

18.9 680 Total

Subcatchment 8S: (new Subcat)
Hydrograph

Type | 24 hr 1 YEAR
Ralnfall-z 80"' '
Runoff Area 7. 700 ac

B T B e e

Flow Length—680'
Tc_—18 9 mm B}

Flow (cfs)

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment C-1: UNDEVELOPED

Runoff = 1.05cfs @ 12.10 hrs, Volume= 0.069 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description
1.560 70 Woods, Good, HSG C

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

15.0 Direct Entry,

Subcatchment C-1: UNDEVELOPED
Hydrograph

% s et Type ir 24-hr 1 YEAR -
¥l Rainfall=2.80"
| Runoff Area=1.560 ac
Runoff Volume—O 069 af
| Runoff Depth=0. 53“
. Te=1 5 0 m|n

Flow (cfs)

: Tz A S & - : '
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Page 8

_11/4/2004

Subcatchment C-2: C-2 UNDEVELOPED

Runoff = 0.97 cfs @ 12.22 hrs, Volume= 0.088 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description

2.000 70  Woods, Good, HSG C

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

25.0 Direct Entry,

Subcatchment C-2: C-2 UNDEVELOPED
Hydrograph

~ Type Il 24-hr 1 YEAR
~ Rainfall=2.80"
~ Runoff Area=2.000 ac
'Runoff Volume=0.088 af
 Runoff Depth=0.53"
- Tc=25.0 min
~ CN=70

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment C-3: UNDEVELOPED

Runoff = 2.00cfs @ 12.23 hrs, Volume= 0.185 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description
4200 70 Woods, Good, HSG C

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

19.5 100 0.0300 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.80"
6.1 460 0.0630 1.3 Shallow Concentrated Fiow,

Woodland Kv=5.0 fps

25.6 560 Total

Subcatchment C-3: UNDEVELOPED

Hydrogfaph ,
TR P N N T
Type Il 24-hr 1 YEAR
11 B} = Rainfall=2.80"
Runoff Area—4 200 ac

Runoff Volume 0. 185 af
Runoff Depth—O 53“
" Flow Length=560""
~ Tc=25.6 min

CN=70

Flow (cfs)

rf"d’“;'""'l‘»""l"\f'nH-'-kl"vxlf‘f"lrt"Hll‘H'("'~'|H‘*:"“1H*'|f'(*|""1
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment C1-1 DA: DEVELOPED

Runoff = 112cfs @ 11.95 hrs, Volume= 0.051 af, Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YEAR Rainfali=2.80"

Area (ac) CN Description

0.330 92 Paved roads w/open ditches, HSG C

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

5.0 Direct Entry,

Subcatchment C1-1 DA: DEVELOPED
Hydrograph

S N T U AU R O N TYR?,.'!,?.%'_'_RDFJ,_Y,EAR,,,
41 L4 Rainfall=2.80"

| Runoff Area=0.330 ac

Runoff Volume-O 051 af

' Runoff Depth 1. 85“

Tc—5 0 m|n

Flow (cfs)

A ¢ s LSS = r " — ‘,‘ e et ; —
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment C1-2 DA: DEVELOPED

Runoff = 1.86 cfs @ 12.01 hrs, Volume= 0.098 af, Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description
0.640 92 Paved roads w/open ditches, HSG C

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

10.0 Direct Entry,

Subcatchment C1-2 DA: DEVELOPED
Hydrograph

A TypeI124hr1YEAR

~ Rainfall=2.80"

~ Runoff Area=0.640 ac

:Runoff Volume=0.098 af
Runoff Depth =1 84"....

| Tc—10 0 min

CN—92

Flow (cfs)

Time (hours)
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Subcatchment C2-2 DA: UNDEVELOPED

Runoff = 1.75cfs @ 12.02 hrs, Volume= 0.088 af, Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type It 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description

0.500 70 Woods, Good, HSG C
0.500 92 Paved roads w/open ditches, HSG C

1.000 81 Weighted Average

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

10.0 Direct Entry,

Subcatchment C2-2 DA: UNDEVELOPED
Hydrograph

\: 1.75¢cts

Type Il 24- hr 1 YEAR
. Ralnfall—2 80"
~ Runoff Area—1 000 ac
Runoff Vqume 0. 088 af

E 1 e Runoff Depth-1 06“"
2 : ‘ :
& | : Tc—10 0 m|n
| ’ CN 81
o LS SIS AL LSS "'l;””‘,'” Hl.‘””‘,:”w.' — ‘A”“",‘”'x",”;:}
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Subcatchment C2-2A DA: DEVELOPED

Runoff = 1.39cfs @ 12.01 hrs, Volume= 0.074 af, Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description
0.480 92 Paved roads w/open ditches, HSG C

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

10.0 Direct Entry,

Subcatchment C2-2A DA: DEVELOPED
Hydrograph

- Type Il 24- hr 1 YEAR
B .  Rainfall=2. 80"
-} Runoff Area=0.480 ac
|/ Runoff Volume=0.074 af
| Runof‘f Depth=1. 84“

- Tc-10 0 min

CN—92

Flow (cfs)

=0 g I T ,'v1 :x;‘1x: T L ]‘1 Lot 3 ,': Ty 1.\ LAt R B R N Bt AL B
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

Il N
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-
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Subcatchment C2-2B DA: POST DEVELOPMENT

Runoff = 0.70 cfs @ 11.94 hrs, Volume= 0.028 af, Depth= 0.95"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN_ Description

0.350 79 50-75% Grass cover, Fair, HSG C

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

34 100 0.3300 0.5 Sheet Flow,
Grass: Short n=0.150 P2=2.80"

Subcatchment C2-2B DA: POST DEVELOPMENT

H}ldrogr;ph
CXE 38 A R T R ,,,,,,, S U S N S O
(L ) S S ——— Type 11 24-hr.1. YEAR,.A
B S R e - Rainfall=2.80"
oss | ' | Runoff Area=0.350 ac

i) .. . I Runoff Volume= 0.028 af
0457 1. SR PR SRS U SO - : Runoff Depth 095"»

Flow (cfs)
o
P
1

o3yl

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment C3-1 DA: DEVELOPED

Runoff = 2.59cfs @ 11.95 hrs, Volume= 0.117 af, Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN  Description
0.760 92 Paved roads w/open ditches, HSG C

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

Subcatchment C3-1 DA: DEVELOPED
Hydrograph

Type ! 24 hr 1 YEAR

| I [ A T R TR N * | | Ramfall-2 80"
A0 “Runoff Area=0.760 ac
I Runoff Volume=0.117 af
g “Runoff Depth=1.85"
20 1 T A O N Tc—50m|n
0- e

T

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Type Il 24-hr 1 YEAR Rainfall=2.80"

Page 16
11/4/2004

Subcatchment C3-1A DA: DEVELOPED

Runoff = 174 cfs @ 11.95 hrs, Volume= 0.078 af, Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 1 YEAR Rainfall=2.80"

Area (ac) CN Description

0.510 92 Paved roads w/open ditches, HSG C

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

5.0 Direct Entry,

Subcatchment C3-1A DA: DEVELOPED
Hydrograph

Type Il 24- hr 1 YEAR

~ Rainfall=2. 80"

Runoff Area=0. 510 ac

. Runoff Volume 0. 078 af
R Runoff Depth=1.85""

| N Tc=5.0 mm

Flow (cfs)
n

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment D: POST DEV

Runoff = 293 cfs @ 12.21 hrs, Vo