Stormwater Division

MEMORANDUM

DATE: March 12,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: WC102
PIN: 1330800201
Subdivision, Tract, Business or Owner

Name (if known): Wellington
Property Description: Recreation Area Section 2
Site Address: 3927 Bournemouth Bend
Box 22 Drawer: 9
Agreements; (in file as of scan date) Y Book or Doc#: 080008380 Page:

Comments



Date Record Created:

Created By:

WATERSHED
BMP ID NO 102

PLAN NO SP-128-07
A SAEREE 1330800201
i o e

CONSTRUCTION DATE 10/20/2008

PROJECT NAME

FACILITY LOCATION
CITY-STATE Toano, VA
CURRENT OWNER

OWNER ADDRESS

We ngton HOA

OWNER ADDRESS 2
CITY-STATE-ZIP CODE Yorktown VA 23693
OWNER PHONE 757-867-8800
MAINT AGREEMENT  Yes

EMERG ACTION PLAN

WS_BMPNO:

_Print wo_.a

PRINTED ON:
Friday, March 12

3:21:41 PM

-3927 Bournemouth

_ Get Last BMP No| Returnto Menu

2010

MAINTENANCE PLAN
SITE AREA acre
LAND USE
old BMP.TYP
JCC BMP CODE
POINT VALUE

SVC DRAIN AREA acres

SERVICE AREA DESCR!

IMPERV AREA ‘acres
RECV STREAM

EXT DET-WQ-CTRL
WTR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SW/FLOOD CONTROL
GEOTECH REPORT

Additional Comments:

Residential

_um UQ m_u with *o_.mvmw

GTRL STRUC DESC
CTRL STRUC SIZE inches
OTLT BARRL DESC
OTLT BARRL SIZE inch

EMERG SPILLWAY
DESIGN HW ELEV
PERM POOL ELEV
2-YR OUTFLOW cfs
10-YR OUTFLOW cfs
REC DRAWING

Mixed impervious and grassed areas

0.82

CONSTR CERTIF

LAST INSP DATE ' 1/6/2010 Inspected by:
INTERNAL RATING 3/5

MISC/ICOMMENTS




X . Re#lrn to:
- et . ‘ounty Attorney’s Office

lames City County
101-C Mounts Bay Road

&g@ 008 3&30 Williamsburg, VA 23185

COUNTY OF JAMES CITY, VIRGINIA ds O P y

DECLARATION OF COVENANTS
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this (p ¥day of LTHRCL 2098, vetween
Z/(é"/f;//\/(;l 7oN & “74‘?‘5 /7/OA " "and all successors in interest, ("COVENANTOR(S)"),
owner(s) of the following property:

Parcel Identification N% <F30800L0/

Legal Description: Rlers 770K 5 -2 NE Ll o7 TEOA

Project or Subdivision Name: ___JA/E /¢ indvy 72N COMAIING T ¥ (7. 6//3//()//5[ £ /%0 Y
Document No.. ___ (5 0028 75,2,

OR Deed Book , Page No.
and the County of James City, Virginia (“COUNTY.")

WITNESSETH:

I (We), the COVENANTOR(S), 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 COVENANTORC(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 COVENANTORC(S) shall grant the COUNTY, its agent and its contractor a right of
entry to the SYSTEM for the purpose of inspecting, monitoring, operating, installing, constructing,
reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to maintain
the SYSTEM in accordance with the 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 assess the COVENANTORC(S) and/or all property served by the SYSTEM for the cost of
the work and any applicable penalties.
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6. The COVENANTOR(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 COVENANTOR(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 the date first above written.

COVEWR(S)
R s Z

Print Name

»’@E&/bé’/\/T
Title

ACKNOWI EDGMENT

COMMONWEALTH OF VIRGINIA
CITYF "/O/QK , to wit:

I hereby certify that on this & day of W/f’ , 20 0 é) before the subscribed, a Notary
Public for the Commonwealth of Virginia, personally appeared ﬁl\ < /ff r and did
acknowledge the foregoing instrument to be fis'her Act.

/UH? WITNESS WHEREOE, I have hereunto set my hand and official seal this _é day of
e A 200€ '

[SEAL] e

Notary Registration Number: .f 73 ? 605
/7

My Commission expires: 5;/)7 /4 / 20/ /

by,

.
A

e
A

‘{{ j%?\.\ w \Cj

L%



COVENANTOR(S)
Print Name
Title
ACKNOWLEDGMENT
COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF , to wit:
I hereby certify that on this day of , 20 , before the subscribed, a Notary

Public for the Commonwealth of Virginia, personally appeared

acknowledge the foregoing instrument to be his/her Act.

and did

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this ___ day of

,20

[SEAL]

Notary Registration Number:

Notary Public

My Commission expires:

Approved as {o form:

A GUASMOLL

County Attorney

This Declaratjorf of

Name; ¢S

Print Name: //7)//4//9. W DOGGET 7

Title: /4@3 gce7 Maoa &g ER

Nddress: B3R, fatPTEN fHGH A
YorkTOw A NA. £I%D3

Phone Number: %5’ 7" 8é ’7’ 880 O

Page 3 of 3
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JAMES ¢

VIRGINIA: CITY OF WILLIAMSBURG & COU!
This gocurmnt was ed to record on
at_&/: 9| PM. The taxes imposed by Virginia Code

Section 58.1-801, 58.1-802 & 58.1-814 have been paid.
STATE TAX LOCAL TAX ADDITIONAL TAX

— —_ ~—
$ $
TESTE: BETSY B, WOOLRIDGE, CLERK
BY\ ’ " Clerk

(drainage1.pre)



COMMONWEALTH OF VIRGINIA

bt

e

DC-18 (1/90)



| STORMWATER POND MAINTENANCE PLAN (FROM SP-128-07)
] BOTH ROUTINE AND NON—ROUTINE MAINTENANCE ARE REQUIRED TO ENSURE THE PERFORMANCE OF

\ |
9 o, THESE FACILITIES.
\ g POOL ; fM S
I e e 1. ROUTINE MAINTENANCE — THE STORMWATER BASIN WILL BE INSPECTED AFTER HEAVY RAINS
o~ ) e BETWEEN THE TIME OF CONSTRUCTION AND FULL VEGETATION ESTABLISHMENT. INSPECTION FOR
Tg) OTHER CONDITIONS WILL BE MADE TWICE PER YEAR. WHEN NECESSARY, REPAIRS WILL BE
k : 5 & PERFORMED WITHIN THIRTY (30) DAYS OF DEFICIENCY REPORT.
. M Ié’r;‘:rc‘" y_
‘ EFE A. SITE INSPECTIONS — INSPECTIONS ARE THE BASE OF THE ROUTINE MAINTENANCE PROGRAM.
Y

\ ; o : THEY SHOULD FOCUS ON BOTH THE AESTHETIC QUALITY AND STRUCTUAL INTEGRITY OF THE
\\T, - T I l — - FACILITY. RECORDS OF ALL INSPECTIONS ARE TO BE KEPT DETAILING CONDITIONS FOUND AND
¥

<+
19}

EXIST. ROCK CHECK R ANY REQUIRED ACTIONS ALONG WITH WHEN ALL MAINTENANCE IS ACCOMPLISHED.

DAMS TO REMAIN

B. GRASS MOWING — THE GRASS SHOULD BE MAINTAINED AT A HEIGHT OF 3—9 INCHES.

v
IN PLACE (TYP.) '
\ © C. BANK STABILIZATION — ANY AREAS THAT HAVE BECOME UNSTABLE SHOULD BE PROTECTED
o CLUBHOUSE AND STABILIZED.

58—

\ 200

MONITORED AND APPROPRIATE ACTION TAKEN.

e

\ LOT ¥ |
N

F. TRASH AND LITTER WILL BE REMOVED FROM THE SITE AS REQUIRED. INLET AND OUTLET

J STRUCTURES SHALL RECEIVE EXTRA ATTENTION.
U G. VEGETATION SURVIVAL WILL BE MONITORED TO ENSURE ADEQUATE COVERAGE OF THE FACIUITY.

-~

\ LL D. WEED CONTROL — ANY WEEDS OR UNDESIREABLE PLANTS FOUND GROWING ON THE SITE ARE
RAP

TO BE REMOVED.
\ r—l £. INSECT/MOSQUITO CONTROL — INSECT ACTIVITY, INCLUDING MOSQUITO SHOULD BE

60

DENUDED AREAS OR DEAD PLANT STOCK WILL BE REPLANTED AS NEEDED.

2. NON—ROUTINE MAINTENANCE — THESE TASKS SHOULD BE ACCOMPLISHED AS REQUIRED TO
MAINTAIN THE FACILITY'S STRUCTURAL INTEGRITY AND EFFECTIVENESS. REPAIR AND/OR
\ REPLACEMENT OF THE OUTFALL AND INLET PIPING SYSTEMS EVERY 10—15 YEARS. PARTICULAR
ATTENTION WILL BE GIVEN TO THE ACCUMULATION OF SEDIMENT IN THE FOREBAY AND WITHIN THE
FLOOR AND MICRO POOL AREAS. IT IS ANTICIPATED THAT CLEAN-OUT OF THE FOREBAY WILL BE
NEEDED EVERY 5—7 YEARS. SPOIL MATERIAL WILL BE TAKEN OFF—SITE. PROPER SEDIMENTATION
AND EROSION CONTROL PRACTICES WILL BE FOLLOWED.

RIP RAP ™\
OUTLET
PROTECTIO!

62
.

0
:
" ES—1=76:3t 70.3 Vo TRASH
A 3 &8 RACK
75 /[ \ | ToP=2425/74.29 75
s/ 7435 100 YR.
LOT W 1z [ow
I
201 !
BMP OUTLET STRUCTURE i 2223 2 YR.
| |07, sy e LEE:7s
7" Ol - INV-12"=64:50 64.0 70 ¥ 70
INV.3” ORIFICE=70.00 69.8 l ;W
, 1 ' 3" ORIFICE
| ELEV.=76-66 69.80 -
L | 1]
|
65 INV.ES—1=64:66 63.51 | 65
12" RCP@1% ]
CHECK DAM
’ (TYPICAL) INV.=64:56- 64.00
hzﬁglN$gr\TA 60 i 60
EASEMENT \RIPRAP
3 OUTLET PROTECTION
@R‘\“ 18" THICK W/FABRIC
55 S 55
\2
50 50
SECTION A — A
SCALE: HORIZ.: 1"=30'
S VERT.: 1"=5'
BOURNEMOUTH NOTE: EXISTING CONTOURS TAKEN FROM
WELLINGTON CLUBHOQUSE SITE PLAN BY # 3927 BOURNEMOUTH BEND

- T T LAND PLANNING SOLUTIONS DATED

NOVEMBER 30, 2007. B M P AS — B U l LT

| HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE AND BELIEF WELL'NGTON CLUBHOUSE

THAT THIS RECORD DRAWING REPRESENTS THE ACTUAL CONDITION _
OF THE STORMWATER MANAGEMENT/BMP FACILITY. THE FACILITY WELL'N%TA%'Z‘:EL ngfT'ON I
APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED
DESIGN PLAN, SPECIFICATIONS AND STORMWATER MANAGEMENT JAMES CITY COUNTY, VIRGINIA, VIRGINIA
, . , , | CAMPBELL LAND SURVEYING, INC. | SCALE DATE
0 30 60 90 P.0. BOX 855, YORKTOWN, VA. 23692 —
™ e e — A “(757) 8900837 1°=30 3/9/09
| 7 ‘ 'DESIGN BY | DRAWN BY | CHK'D. BY | JOB NO. SHEET
DAVID P. CAMPBELL, C.L.S. 14198
DPC MJM DPC 09—-0057 10or 1
NO.| DATE REVISIONS BY WELL~2—REC—CTR.DWG | F.B. 385, PG. 60

"RECORD DRAWING” SP—-128-07




James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review

Tracking Form

Project Name:  ewnmeron Clousrouse
County Plan No.: SP-12R-0F

Stormwater Management Facility: WN
BMP Phase #: I O 111
Information Package Received. Date/By: '3/ (] /oﬁ . MaswesK |
Completeness Check:

;//Kecord Drawing Date/By: M /l'-a lzooq eV
m/Construction Certification Date/By:
D/CC Standard Forms (Required for ail BMP, 7er Feb 1% 20010nly)
Insp/Maint Agreement # / Date: OS5 20392 /5‘3 e @,

BMP Maintenance Plan Location: ow a3 -RueT DAL 453
o Other:

a/Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review
o Yes a No Location: PeAN REVIEW coOMp@edts
o -Assign County BMP ID Code #: Code: Sl wC iO2

& Preliminary Input/Log into Division’s “As-Built Tracking Log”
o Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
reliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
Active Project File Review (correspondence, H&H, design computations, etc.).
sa/lnitial As-Built File setup (File label, folder, copy plan/details/design information, etc.).
nspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
Pre-Inspection Drawing Review of Approved Plan (Quick look prior to Field Inspection).

& Final Inspection (FI) Performed Date:
yecord Drawing (RD) Review Date:

Construction Certification (CC) Review Date: &4 [is /2008
a Actions: ot

No comments.
«J Comments. Letter Forwarded. Date:
o - Record Drawing (RD)
o Construction Certification (CC)
& _Construction-Related (CR) ge DwsrceSlond exs a8\
Site Issues (SI) RESCeroone 4
o Other:
o Second Submission:
« Reinspection (if necessary): 3 /lu lzaoq
U/ Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release.
»”,Complete “Surety Request Form”.
L/Check/CIean active file of any remaining material and finish “As-Built” file.
o Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
o Copy Final Inspection Report into County BMP Inspection Program file.
o /Obtain Digital Photographs of BMP and save into County BMP Inventory.
g° Request mylar/reproducible from As-Built plan preparer.
w” Complete “As-built Tracking Log”.
o Last check of BMP Access Database (County BMP Inventory).
o Add BMP to JCC Hydrology & Hydraulic database (optional).
o Add BMP to Municipal BMP list (if a County-owned facility)
g7 Add BMP to PRIDE BMP ratings database.

€ ¢ {

inal Sign-Off

Inspector: W banesic Date: 3]/3'/16

Chief Engineer: i Date:

*** See separate checklist, if needed.



James City County Environmental Division
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

County BMP ID Code (if known): WA Wi 10T ,
Name of Facility: MMLHMM____BW No:_| of | Date: '_-j I!S ‘gogﬁ

Location: uwmro&l SuBnivision =~ 3923 BovenERaJTe 'BQN’!)

Name of Owner: hkmmu_ﬂea_/_An;emﬁmﬁnyewc'z\,

Name of Inspector: ™M . AT DESK
Type of Facility: Dry DetenTion BAsin

Weather Conditions: (* Loudy l st® Type: %inal Inspection (3 County BMP Inspection Program = (J Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

0.K. - Theitem checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

acility Item© . Routine

Embankments and Side Slopes:

Grass Height / Re-jeey | / sLovCS

Vegetation Condition /

-

Tree Growth

Trash & Debris \/ FeNoVe —pepsid

/
Erosion ‘/
/

Seepage

Fencing or Benches ~ /A

Interior Landscaping/Planted Areas: (JNone (J Constructed Wetland/Shallow Marsh Bﬁturally Established Vegetation

Vegetated Conditions cersee) SloeeS

/
Trash & Debris /

Floating Material

Erosion

Sediment / ool Sen freom  OUTLER TWNTD po VD

Dead Plant

Aesthetics

SN NN

Other

Notes:
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Water Pools:

L l% I

i

I

|

I

|

I

tention Basin) (7 Shallow Marsh (Detention Basin) D’ﬁone, Dry (Detention Basin)

i L

i

Shoreline Erosion

Algae

Trash & Debris

Sediment

Aesthetics

Other

Inflows (Describe Types/Locations)

.
.

Condition of Structure

Erosion

Trash and Debris

Sediment

Outlet Protection

OSSN

Other

Principal Flow Control

Structure - Riser, Intake, etc.” (Describe Type):

Gfb"r <ws v B oCu

Condition of Structure /
Corrosion \/

Trash and Debris /

Sediment /

Vegetation \/

Other

Principal Outlet Structure - Barrel,

Conduit, etc. :

Condition of Structure
Settlement /
Trash & Debris \/'l

Erosion/Sediment

QOutlet Protection

Other

Emergency Spiliway (Overflow):

Vegetation

Lining

N A

Erosion

Trash & Debris

Other

Notes:

Page 2 of 3
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Routine

Nuisance Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other

Surrounding Perimeter

Conditions:

Access /Maintenance
Roads or Paths

Land Uses /
Vegetation /
Trash & Debris J
Aesthetics /
V4

Other

Remarks:

pen
PeONS”

Overall Environmental Division Internal Rating: 3 1/5

A eco SN e Pewil Near oNTraL~a~

s HouT wpf oUTRAL CAGM\

Signature: )\‘\}, P \‘\ .'fv Date: _ 4 /‘5/2 oo |

Title: ENvigontenTa. “1sPecror

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd
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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, Jor 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 BUP’s accepted by the County. )

Section 1 - Site Information:

Project Name: WELLINGTDN) <Ly BHoUSE
Structure/BMP Name: DRY DeETEMNTION :
Project Location: WELLINGTON SuBDIVISION - SECTION T . 3927 BouvRNEMOLTH
BMP Location: ADJACEOT o0 ARIUNG LoT ! Ravo
County Plan No.: __SP - -_ 128 - _©O7
Project Type: yRcsidential O Business Tax Map/Parcel No.: | ’33 0? 0020 ‘
\ O Commercial O Office BMP ID Code (if known): —

O Institutional O Industrial Zoning District:: 4 ‘

O Public 0J Roadway Land Use: RESI1DexTIAL

(3 Other Site Area (sf or acres): 2.59 AcC

Brief Description of Stormwater Management/BMP Facility:

(V=N
DRY DETENTION PowD B SERVE * CLUBHOUSE ¢ PARKING LOT™

q—
Nearest Visible Landmark to SWM/BMP Facility: U\)gu,n ~vGeTN _ CLuBHoUS(E
Nearest Vertical Ground Control ( if known ):
O JCC Geodetic Ground Control ‘KUSGS O Temporary O Arbitrary DOther
Station Number or Name: —

Datum or Reference Elevation:

__NGVD '
Control Description: EXISTING SUBDINVISION . BENCH maRKS
Control Location from Subject Facility:_j'_'Qp oF CURB AT SITE
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Section 2 - Stormwater Management / BMP Facility Construction Information;

PreConstruction Meeting Held for Construction of SWM/BMP Facility: XYes ONo- (O Unknown
Approx. Construction Start Date for SWM/BMP Facility:
Facility Monitored by County Representative during Construction: OYes O No @ Unknown

Name of Site Work Contractor Who Constructed Facility: AW____“__

Name of Professional Firm Who Routinely Monitored Construction:
Date of Completion for SWM/BMP Facility:
Date of Record Drawing/Construction Certification Submittal: 3) 9/0?

( 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: wWertuineton  H.O. A . Nimaricqn Edghera

Mailing Address:__ 3 2 H amplen Hwy
Vorkeun U R 23693

Business Phone: 9 67-8200 Fax: R €7-7/4%
.Contact Person: Dk Ashe_ Title: _ Preg,
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: Lanp PLAwNING gu Lutionn S

Mailing Address: ___ £ §577 HARROUR. VIEW BUWD SUITE Zo2.

T aotrell VA 7343%- 2657)

Business Phone: 4'7_75 014
Fax: 935 "qo i 5
Responsible Plan Preparer: _TJEEE&&}L_HQE&IELM#EE
Title: P
Plan Name: WELU NG TN Cu.‘/@ HOOSé
Firm’s Project No. A ::A' {D3
Plan Date: “!30 (o)
Sheet No.’s Applicable to SWM/BMP Facility: £ 00l / CIo / C500/ /
BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater

Management / BMP facility.)

Name: A (Vl ERI GAM EﬂS‘TEBl\/ .
Mailing Address: @3 PMYV'DTCY\J HIGHWAY

YorkTowns, VA 22093 !
Business Phone: ?6'7 %

Fax: 867" 7! ;Y_.,Z/
Contact Person: H 12 . AiH’e
Site Foreman/Supervisor: Mmartely LusS I

Specialty Subcontractors & Purpose (for BMP Construction Only):
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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.
4 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: CAM ppeLl LA‘N\O $ua\m‘ NG

Mailing Address: E~d

Yoderoonr , VA 23692-08558

Business Phone: ¥90-0 ?3-7
Fax: ?‘i E"457)7

Title: . Lﬁf\jﬂ%
Signature: l; i

Date: ! lB/QIDq

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.

or Cert1 LG A

Construction Certification

Firm Name: €CS M‘d ,///’lﬁv-/\[ o,llc
Mailing Address: | 08 Lhe st R4 st |

Will.amsbe \ VA 235§
Business Phone: (79"7) L2960 0G1)

Fax: 112-991§%

Name: /l/l J\AI//J' éw”t‘

Title: ﬂ/?-?pnr/,er\},rkﬂ' o)

Signature:

Date: =/9)] 03

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
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions:

0

PreConstruction Meeting - Provides an opportunity to review SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding construction and/or
monitoring of the structure. The design engineer, certifying professionals (if different),
Owner/Applicant, Contractor and County representative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Control preconstruction
meetings held for the project.

A fully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD
DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING
CHECKLIST. All applicable sections shall be completed in their entirety and certification
statements signed and sealed by the registered professional responsible for individual record
drawing and/or construction certification.

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land
Surveyor for the drainage system of the project including any Best Management Practices.

Construction Certification. Construction of Stormwater Management / BMP facilities which
contain impoundments, embankments and related engineered appurtenances including subgrade
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs,
toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored by a
Registered Professional Engineer or his/her authorized representative. The Engineer must certify
that the structure, embankment and associated appurtenances were built in accordance with the
approved design plan, specifications and stormwater management plan and standard accepted
construction practice and shall submit a written certification and/or drawings to the Environmental
Division as required. Soil and compaction test reports, concrete test reports, inspection reports,
logs and other required construction material or installation documentation may be required by the
Environmental Division to substantiate the certification, if specifically requested. The Engineer
shall have the authority and responsibility to make minor changes to the approved plan, in
coordination with the assigned County inspector, in order to compensate for unsafe or unusual
conditions encountered during construction such as those related to bedrock, soils, groundwater,
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original
design professional and the James City County Environmental Division.

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

Dual Purpose Facilities - Completion of construction also includes an interim stage for
Stormwater Management / BMP facilities which serve dual purpose as temporary sediment basins
during construction and as permanent stormwater management / BMP facilities following
construction, once development and stabilization are substantially complete. For these dual
purpose facilities, construction certification is required once the temporary sediment basin phase of
construction is complete. Final record drawing and construction certification of additional
permanent components is required once permanent facility construction is complete.

Interim Construction Certification is required for those dual purpose embankment-type facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
begin function as a permanent SWM / BMP structure for a period generally ranging from six (6) to
eighteen (18) months or more from issuance of a Land Disturbance permit for construction.
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Interim or final record drawing and construction certifications are not required for temporary
sediment basins which are designed and constructed in accordance with current minimum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and
will be removed - completely once associated disturbed areas are stabilized, unless a distinct hazard
to the public’s health, safety and welfare is determined by the Environmental Division due to the
size or presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the
embankment structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these requirements
and the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility
being constructed. Other additional record data may be formally requested by the James City
County Environmental Division. (Note: Refer to the current edition of the James City County
Guidelines for Design and Construction of Stormwater Management BMP’s manual for a
complete list of acceptable BMP’s. Currently there are over 20 acceptable water quality type
BMP’s accepted by the County.)

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo,
etc.) set of the approved stormwater management plan including applicable plan views, profiles,
sections, details, maintenance plans, etc. as related to the subject SWM / BMP facility. The set
shall indicate “RECORD DRAWING ” in large text in the lower right hand corner of each sheet
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed
beside design values. Approved design plan values, dimensions and data shall not be removed or
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is
needed to show positive drainage. Certification statements as shown in Section 4 of the Record
Drawing and Construction Certification Form, or similar fornis thereof, and professional
signatures and seals, with dates matching that of the record drawing status in the revision or title
block, are also required on all associated record drawing plans, prints or reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one (1) blue/black line set for record drawings and one copy of the construction
certification documents with appropriate transmittal. Under certain circumstances, it is understood
that the record drawing and construction certification submissions may be performed by different
professional firms. Therefore, record drawing submission may be in advance of construction
certification or vice versa. Upon approval and prior to release of bond/surety, final submission
shall include one (1) reproducible set of the record drawings, one (1) blue/black line set of the
record drawings and one (1) copy of the construction certification. Also for current and/or future
incorporation into the County BMP database and GIS system, it is requested that the record
drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an
acceptable electronic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable
format. The electronic file requirement can be discussed and coordinated with Environmental
Division staff at the time of final submission.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

I. Methods and Presentation: ( Required for all Stormwater Management / BMP facilities.)

All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside design values.

Elevations to the nearest 0.1" unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand corner
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certifying professional’s signature and seal.

IL. Minimum Standards: (Required for all Stormwater Management / BMP facilities, as applicable.)

XL

X s
X s

All requirements of Section I (Methods and Presentation) apply to this section.

Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may
be necessary by the professional to ensure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at
least 100 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

Elevation of the principal spillway crest or outlet crest of the structure.
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12.

19.

20.

21.

Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is

present or not.

Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

Elevation of the principal spillway barrel (outlet pipe)-inlet and outlet invert.

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

BMP interior and periphery landscaping zones conform with arrangements and requirements of the
approved design plan.

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility.

BMP vicinity properly cleaned of stockpiles and construction debris.

No visual signs of erosion or channel degradation immediately downstream of facility.

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.
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Geotechnical - Construction Materials - Environmental = Facilitics N

February 4, 2008

MMr. Scott Ashe
American Eastern %’ 01

632 Hamptoa Hwy. s? A \1
Yorktown, Virginia 23693
ECS Project No. (07:9623

Reference: Geotechnical Exploration and Engineering Analysis
Proposcd BMP
Wellington Recreation Area
James City County, Virginia

Dear Mr. Ashe,

ECS Mid-Aalantic, LLC has completed a subsurface exploration and engineering evaluation of
the proposed BMP located at the above referenced site. We have been requested to issue
recommendations with respect to infiltration rates ai the site for the proposed BMP based on
hand auger information and visual classification. This portion of the project has been completed
n general accordance with our proposal No. 07:13740 dated January 29, 2008 and signed by you,

Infiltration

Based on the provided plan, boring locations HA-1 and HA-2 are located within a proposed BMP
next 1o the recreation center. The following table summarizes estimated infiltration rates based
on the USDA textural classification. One basic soil type was encountered at the hand auger
boring locations:

- Soil rype I Silty Sand (SM) — Estimated Infiltration rate is 0.5 to 2 inches per hour (or
greater), Hydrologic Soil Grouping A 1o B

Water Table

Boring Location | Soil type 1 depth (feet) Depth (feet)
HA-1 0-6 Not Encountered
_ HA-2 0-6 Not Encountered

Typically, soils with the Hydrologic Soil Group designations of A and B arc considered suitable
for infiltration purposes. Some soils designated as C type soils are considered suitable for
infiltration practices but these soils would need 1o be evaluated on a case specific basis. Soils
with group designations of D are not considered suitable.

108 Ingram Road, Unit 1 « Williamsburg, Virginia 23184 « (757) 229-6677 » Fax (757} 229-9978 » www.ecslimited.com
Aberdeen, ME « Badtimore, MEY « Chantilly. VA » Chanloniesville, VAS » Fraderick. M3 » Fiederickshurg, %A « Manassas, VA
Ceean City. MIY® « Richmond, VA « Roanoke. VA « Virginia Beach, VA » Waldord, WA « Williamshurg, VA » Winchester, VA » York, PA
#lesting services only
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The water table was not encountered through the depths explored of 6 feet below existing ground
surface at the hand auger locations.

General Commenis:

This letter has been preparcd in order to aid in the evaluation of this site and 10 assist the
Contracior, Architect and Enginecr in the design and planning of the project. The report scope is
Jimited to the specific project and location described, and the project description represents our
understanding of the significant aspecis relevant to soil and foundation characieristics.

We have appreciated being of service to you during the design phase of this project and look
forward to its successful construction.  If you should have any questions regarding the
information and recommendations contained in this report or if we can be of any further
assistance, please contact our office.

Respectfully.
' P
ECS MLD-A FLANTIC, LLC. -2 LLOYD WARD
/’ o \-/ Lie. No. 634512 :
- 4 §

W. Lloyd Ward, PE
Principal Enginecr

Altachments. - Boring Location Plan (1)
- Hand Auger Boring Logs (1)
- Unified Soil Classification Svstem (1)
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HAND AUGER BORING LOCATION PLAN
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HAND AUGFR BORING LOGS
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HAND AUGER BORING LOGS

ECS PROJECT #: 07: 9623

PROJECT: WELLINGTON REC AREA

COUNTY,STATE: JAMES CITY COUNTY, VIRGINIA

DEFPTH LOCATION: HA-}
(inches) —
DESCRIPTION OF MATERIALS
0-24 Fine 1o Medium Silty SAND (SM), Brown, Moist
24-48 Fine to Mediom Silty SAND (8M). Brown, Moist
48-72 Fine to Medium Sifty SAND (SM), Brown, Moist
GROUNDWATER NOT ENCOUNTERED
END OF BORING AT 72 INCHES
DEPTH LOCATION: HA-2
{inches)
DESCRIPTION OF MATERIALS
0-24 Fine 1o Medium Silty SAND (SM), Brown, Moist
2448 Fige to Medinm Siliy SAND (SM), Brown, Moist
+8-72 Fine to Medium Silty SANID (SM), Brown, Moist
GROUNDWATER NOT ENCOUNTERED
END OF BORING AT 72 INCHES
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DRAINAGE & STORMWATER
MANAGEMENT CALCULATIONS

WELLINGTON CLUBHOUSE
JAMES CITY COUNTY, VIRGINIA
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5857 Harbour View Boulevard, Suite 202
Suffolk, Virginia 23435
0. 757.935.9014 FE 757.935.9015

Memorandum

To: James City County — Environmental Division
From: Jeffrey P. Huentelman PE, Land Planning Solutions
Date:  November 30, 2007 — REVISED February 6, 2008

Subject: Drainage & Stormwater Management Calculations for the Wellington Clubhouse
DRAINAGE NARRATIVE

The Wellington Estates Homeowners Association plans to develop the 3.59-acte recreation site located at 3927 Bournemouth
Bend into a Recreational Clubhouse with a Pool and Tot lot. The site is currently vacant/wooded and is located inside the
Chesapeake Bay Preservation Ovetlay District. A total of 1.277 acres will be disturbed during construction.

This site/lot was created as part of the Wellington Subdivision and was considered in the overall Stormwater Quality BMP
Point System. Therefore, no additional Water Quality BMPs are required for this site. However, this site is required to meet
the requirements of the state minimum standard #19 for Water Quantity control and provide 24-hour detention of the 1-year
24-hour storm event.

Existing Conditions

The existing site consists of flat and hilly terrain and drains towards the northern, eastern & western boundary. The site is
wooded with wetlands adjacent to the northern & eastern portions of the site. The site is divided into two distinct drainage
areas as identified on the drainage area map. Area 1 drains west & north into the wetlands at the northeast corner of the site
and into a tributary of France Swamp; comprised of sheet flow, shallow flow and channel flow with slopes 5% to 30%. Area 2
drains towards north & east into the wetlands and then into a tributary of France Swamp; comprised of sheet flow with slopes
around 2-5% and then into shallow flow with slopes of 5% to 25%.

The site is bounded to the north & east by vacant land, to the west by single family residences and Glisan Court R/W and to
the south by Bournemouth Bend R/W. Due to the topography & control measures, no negative erosion & sediment control
impacts are anticipated to affect adjacent properties. The soil two types for the drainage area are “Empotia complex” and
“Uchee loamy fine sand” with a Soil Group Classification of C and A respectively. A SGC of C was used in the calculations
for this project.

The proposed development is situated on the flat plateau in the middle of the site with minimal development in the semi-hilly
arca on the west side for the BMP. No development is proposed within the 100-RPA buffer or the 25% slope areas that
surround the rest of the site.

The existing drainage divide for the site falls in the middle of the plateau. Drainage area 1 (EX-1) consists of 1.42 acres and
drainage area 2 (EX-2) consists of 2.19 acres. The proposed development will only discharge to the EX-1 location, so pre/post

calculations for EX-2 have not been performed.

EX-1 has a CN of 73 and a time of concentration of 14.9 minutes.



3 February 6, 2008
Pre-Developed Peak Runoff Rate

The Peak Runoff Rates (cfs) for the pre-developed conditions for EX-1 for the 24hr storms are as follows:

Area 1-year 2-year 10-year 100-year
EX-1 0.50 0.91 2.59 441

Proposed Conditions

As indicated above, the proposed development will only discharge to Drainage Area 1. Drainage Area 2 will decrease from 2.19
actes to 1.84 acres with no increase in impervious surface area.

Drainage Area 1 will be divided into three areas (A, B & C) in the proposed condition. Atea A consists of the area downstream
of our site that will not be disturbed and contains 0.68 acres with the existing CN of 73. Area B consists of the patking lot,
clubhouse and pool area; contains 0.82 acres with a CN of 94 (85% impervious), subareas 1B, 2B, 3B, 7B, 8B & 9B. Area C
consists of the BMP and the tot lot area; contains 0.27 acres with a CN of 79.

Areas B & C are routed through the BMP and ate combined with Area A with a Link Hydrograph (POST) for the total post
developed flow.

Stormwater BMP

As indicated above, Stormwater Quality is not required for this site as it was included in the master design of the Wellington
Subdivision. See Section IIT (page 44) of this report for original BMP Worksheet for Wellington.

The Stormwater Quantity required for the BMP/Detention Pond to store is the difference between the pre-developed and
post-developed peak flow tates for Drainage Area 1. The Detention Pond was modeled using the SCS Methodology with
HydroCAD, Version 7.10 software, by HydroCAD Software Solutions, LLC.

The post-development results are summarized below. The detailed Stormwater Quantity Calculations are included in Section I
(page 4) of this report.

Post-Developed Peak Runoff Rates

The Peak Runoff Rates (cfs) for the post-developed conditions for each subarea for the 24hr storms are as follows:

Area 1-year 2-year 10-year 100-year
1 0.25 0.45 1.28 2.18
2&3 (Pond in) 1.46 1.99 3.74 541
2&3 (Pond out) 0.29 0.33 0.79 1.41
POST 0.51 - 0.75 1.68 3.38
Pood Elevation  71.60° 7213 73.40° 7422

Channel Erosion Control (24-hr Detention of the 1-year 24-hr storm event)

Calculations for the Channel Erosion Control have been provided in Section I on page 8 of this report. The calculations show
a required orifice diameter of 1.24 in. due to the small site size. Therefore, a 3” orifice has been provided to reduce the
potential for clogging. This 3” orifice was modeled and produced a post development flow (POST) of 0.51 cfs versus the pre-
developed flow (EX-1) of 0.50 cfs; therefore, the increase in size was determined to be acceptable.

Channel Adequacy Computations

Calculations for the Channel Adequacy have been provided in Section I on page 9 of this report.

Storm Sewer Design

The Storm Sewer Design Computations (SSDC) and Hydraulic Grade Line Computations (HGLC) were preformed using the
Hydraflow Storm Sewers 2005, Version 11.0.0.8 software, by Intelisolve. The SSDC utilized the Rational Method for the 10-year storm.,
The HGLC use the starting 10-year tailwater elevation 73.72’, based on the 10-year rise in the BMP/Pond indicated above.

The SSDC, HGLC & Drainage Area Map are included in Section II (page 39) of this reportt.
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8oil Map—James City and York Counties and the City of Williamsburg, Virginia

MAP LEGEND
Area of Interest (AOl) 0 Very Stony Spot
(] Area of Interest (AOI) v Wet Spot
Soils N Other

P Soil Map Units
Special Line Features
Special Point Features

%, Gully
o Blowout
Lvy  Short Steep Slope
E Borrow Pit
‘e  Other
b3 Clay Spot
. Political Features
* Closed Depression Municipalities
b4 Gravel Pit » Cities
& Gravelly Spot D Urban Areas
fr.} Landfill Water Features
A Lava Flow Oceans
m Marsh — Streams and Canals
P Mine or Quarry Transportation
e Rails
-] Miscellaneous Water
) Roads
® Perennial Water g |nterstate Highways
~ Rock Outcrop US Routes
+ Saline Spot State Highways
- Sandy Spot #+  Local Roads
- Severely Eroded Spot Other Roads
¢  Sinkhole ‘
h Slide or Slip
= Sodic Spot
] Spoil Area
Fy! Stony Spot

MAP INFORMATION

Original soil survey map sheets were prepared at publication scale.
Viewing scale and printing scale, however, may vary from the
original. Please rely on the bar scale on each map sheet for proper
map measturements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 18N

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: James City and York Counties and the City of
Williamsburg, Virginia
Survey Area Data:  Version 8, Mar 16, 2007

Date(s) aerial images were photographed: 1994

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Natural Resources
Conservation Service

Web Soil Survey 2.0

National Cooperative Soil Survey

11/13/2007
Page20of 3
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l Soil Map—James City and York Counties and the City of Williamsburg, Virgirta February 6, 2008
Map Unit Legend
' James City and York Counties and the City of Williamsburg, Virginia (VA695)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
l 15F Emporia complex, 25 to 50 1.4 47.4%
percent slopes
348 Uchee loamy fine sand, 2to 6 1.6 52.6%
' percent slopes
Totals for Area of interest (AOI) 3.0 100.0%
USDA  Natural Resources Web Soil Survey 2.0 11/13/2007
Conservation Service National Cooperative Soil Survey Page 3 0of 3



Wellington Clubhouse 8 February 6, 2008

Channel Erosion Control Volume and Orifice Design

Prepared by Land Planning Solutions
By: Jeffrey P. Huentelman, PE

Detain 1-YR, 24-HR Storm for 24 Hours, YSMH - Method 2*

l-yrRainfall P)= 2.8 in.
CN= 9%
Acres=  1.09 ac.

S= (1000/CN)-10= 1.1
Runoff Equation, Qa = (P - 0.2S)*2 /(P + 0.8S)
Qa= 1.80 in.

Channel Erosion Control Volume, Vce

Vee= A *Qa* (1f/12")
Vce = 0.16 ac.ft.

Reduce for Routing Effect by 0.6

0.6 * Vce = 0.10 ac.ft. OR 4,276 CF

Stage - Storage Calculations

Stage Elevation Area (SF) Avg. Vol. Cum. Vol (CF) Cum. Vol (Ac.Ft.)
1 70 706 923 923 0.021
2 71 1,140 1,385 2,308 0.053
3 72 1,630 1,903 4211 0.097
4 73 2,176 2,478 6,689 0.154
5 74 2,780 3,110 9,799 0.225
6 75 3,440
Vce OccursatElev= 73 |

h(avg) = (Vce Elevation - Bottom Pond) / 2
h(avg) = 1.5

Avg. Discharge, Qavg = Vce / 24hr / (3,600 sec/hr)
Qavg= 0.05 cfs

Required Orifice Diameter

area, a= Qavg / (C(2gh)(1/2)) C=0.6,g=322 ft/sec"2, h=h(avg)
a= 0.01 Sq.Ft.
diameter, d = (4a/3.1415)(1/2) * 12m/ft
d= 1.24 in USE 3"

* Calculations based on the Virginia Stormwater Management Handbook, 1st Ed., Vol. I, page 5-39, Method 2



WELLINGTON CLUBHOUSE

Channel Adequacy Computation*

Prepared by Land Planning Solutions

By: Jeffrey P. Huentelman, PE

Roughness Coefficient

Physical Characteristics of the Stream Channel
(Table 5-16)
(Table 5-17)
(Table 5-18)
(Table 5-19)
(Table 5-20)

Basic "n" value, nl = 0.020
Surface Irregularity, n2 = 0.010
Variations in Section, n3 = 0.000
Effect of Obstructions, n4 = 0.020
Vegetation and Flow, n5 = 0.060
ns =nl+n2+n3+n4+ns = 0.110
Degree of Meander, n6 = 0.150

Roughness Coefficient, n = ns * n6 + ns

n=  0.127

9
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(Table 5-21)

Peak Runoff Rate for 2-year Storm, Post-Development

Q, 2-yr= 0.34 cfs

(From HydroCAD calculation)

Channel Reach Geometry (Parabolic Channel)

Top Width, T= 13.0
Depth, d = 1.0
Hydraulic Radius, R = 0.656
Slope, m = 9.3
Permissible Velocity, v = 2.50
Reduction in Velocity, 1 = 13%
Reduction in Velocity, 2 = 0.96
Bankhill Velocity, V = 271
Bankfull Capacity, Q = 23.45

FT
FT
FT
%

ft/s
2.175
2.088

fps
cfs

(Plate 5-38)

(Table 5-22)
fi/s (Table 5-23)
fi/s (Plate 5-39)

Compare Actual Channel Capacity with Peak Rate of Runoff

Channel Capacity is greather than Peak Runoff; therefore, check Velocity using actual depth

Top width, T = 3.5
depth, d = 0.18
Hydraulic Rad, R = 0.119
Capacity, Q = 04
Velocity, V = 09

FT
FT
FT
cfs
fps

* Calculations based on the Virginia Erosion and Sediment Control Handbook, 3rd Ed., pages V-122 through V-141

February 6, 2008
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Pre-Developed

Reach

()
o

BMP

Disturt;td Area

Woods

Post-Developed

Drainage Diagram for AEA0O3 - Pond
Prepared by Land Planning Solutions 2/7/2008
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1 February 6, 2008
AEA003 - Pond . Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 2
HydroCAD® 7.10 s/n 003517 © 2005 HydroCAD Software Solutions LLC 2/7/2008

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=0.74"
Flow Length=315' Tc=13.8 min CN=73 Runoff=0.25 cfs 0.042 af

Subcatchment 2&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=1.80"

Tc=10.0 min CN=90 Runoff=1.46 cfs 0.164 af

Subcatchment EX-1: Pre-Developed , Runoff Area=1.420 ac Runoff Depth=0.74"
Flow Length=435' Tc=14.9 min CN=73 Runoff=0.50 cfs 0.087 af

Pond BMP: BMP Peak Elev=71.70" Storage=0.038 af Inflow=1.46 cfs 0.164 af
Outflow=0.30 cfs 0.164 af

Link POST: Post-Developed Inflow=0.52 cfs 0.205 af
Primary=0.52 cfs 0.205 af

Total Runoff Area = 3.190 ac Runoff Volume = 0.293 af Average Runoff Depth = 1.10"
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AEA003 - Pond Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 3
HydroCAD® 7.10 s/n 003517 © 2005 HydroCAD Software Solutions LLC 2/7/2008

Subcatchment 1: Woods

Runoff = 0.25c¢fs @ 10.07 hrs, Volume= 0.042 af, Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1-YR Rainfall=2.80"

Area (ac) CN Description

0.680 73 Woods, Fair, HSG C

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

121 100 0.0750 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.50"
1.7 215 0.0930 21 198.88 Parabolic Channel,

W=35.00' D=4.00"' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+light brush

13.8 315 Total

Subcatchment 1: Woods

Hydrograph

o | ome | lemed
2y . & o Txpgl,?,‘!_hxiYB"
oz2f | o - Ramtall-z 80“
RaE I I SR RuhoffArea-0680 ac -
0.183 } | 1 | [
ol RunoffVqume-0042af
§ 41 '“"""%““r"”"*T*RunoffDepth-(TM““
2o | | o .~ Flow Length-315'
o.1—i” : ] w 77777777777

0084 ‘

o.oe—i/_____“q_____f___ R T A S o N A S
0.04—2/ 7777777777
0.02—2/

0—.0 2 3 45467 8 9‘10 11 12 1314 1516 1718192021 222324252627282930313233343536

Time (hours)
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AEA003 - Pond Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 4
HydroCAD® 7.10_s/n 003517 © 2005 HydroCAD Software Solutions LLC 2/7/2008

Subcatchment 2&3: Disturbed Area

Runoff = 1.46 cfs @ 10.01 hrs, Volume= 0.164 af, Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1-YR Rainfall=2.80"

Area (ac) CN Description

0.820 94  Urban commercial, 85% imp, HSG C
0.270 79 50-75% Grass cover, Fair, HSG C

1.090 90 Weighted Average

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

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area
Hydrograph

I i
| 1
| | J -
| |

Type | 24-hr 1-YR

| Rainfall=2.80"
Ruhoff Area-1 .090 ac

i
|

j Runoff Depth 1 80"
o | " Tc=10.0 min
| i CN-90

Flow (cfs)

0- e L USRI —- }
01234567 8 910111213 1415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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AEA003 - Pond Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 5
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Subcatchment EX-1: Pre-Developed

Runoff = 0.50cfs @ 10.09 hrs, Volume= 0.087 af, Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1-YR Rainfall=2.80"

Area (ac) CN Description

1.420 73 Woods, Fair, HSG C

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

121 100 0.0750 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.50"
1.1 120 0.1375 1.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 215 0.0930 21 198.88 Parabolic Channel,

W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n=0.400 Sheet flow: Woods-+light brush

14.9 435 Total

Subcatchment EX-1: Pre-Developed
Hydrograph

0554

1 Typel24 -hr1-YR
... Rainfall=2.80" _

Ruhoff Area-1 420 ac |
Runoff Volume-o 087 af

|

05% !

] . !
0.45F

035}

,,,,,,,,,,,,,,,,,,,,,

Flow (cfs)

////////////////
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Time (hours)
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AEA003 - Pond Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 6
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Pond BMP: BMP

Inflow Area = 1.090 ac, Inflow Depth= 1.80" for 1-YR event
Inflow = 146 cfs @ 10.01 hrs, Volume= 0.164 af
Outflow = 0.30cfs @ 10.49 hrs, Volume= 0.164 af, Atten=80%, Lag= 29.0 min
Primary = 0.30cfs @ 10.49 hrs, Volume= 0.164 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=71.70' @ 10.49 hrs Surf.Area= 0.031 ac Storage= 0.038 af
Plug-Flow detention time= 55.6 min calculated for 0.163 af (100% of inflow)
Center-of-Mass det. time= 55.9 min ( 838.7 - 782.8)

Volume Invert  Avail.Storage Storage Description
#1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
70.00 0.014 0.000 0.000
71.00 0.023 0.019 0.019
72.00 0.035 0.029 0.047
73.00 0.049 0.042 0.090
74.00 0.063 0.056 0.146
75.00 0.079 0.071 0.217
Device Routing Invert Qutlet Devices

#1  Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500
Qutlet Invert= 64.00' S=0.0100"/" Cc=0.900
n=0.013 Concrete pipe, bends & connections

#2  Device 1 70.00' 3.0" Vert. Orifice C=0.600

#3  Device 1 74.25' 4.00'x 4.00' Horiz. Grate Limited to weir flow C=0.600

rimary OutFlow Max=0.30 cfs @ 10.49 hrs HW=71.70' (Free Discharge)
=Culvert (Passes 0.30 cfs of 15.15 cfs potential flow)
E2=Orifice (Orifice Controls 0.30 cfs @ 6.0 fps)
3=Grate ( Controls 0.00 cfs)
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AEA003 - Pond Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 7
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Pond BMP: BMP

Hydrograph ‘

| ‘ ‘ ‘ f : ‘ ' 1 ' | H Inflow

l ; l i i 1 Z i W Primary

o 3 Inflow Area=1.090 ac

. -  Peak Elev=71.70"

| - Storage=0.038 af

A A
£ o - e
H 1 1 l l | l l l i f

Time (hours)
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AEA003 - Pond Type | 24-hr 1-YR Rainfall=2.80"
Prepared by Land Planning Solutions Page 8
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Link POST: Post-Developed

Inflow Area = 1.770 ac, Inflow Depth= 1.39" for 1-YR event
Inflow = 0.52cfs @ 10.09 hrs, Volume= 0.205 af
Primary = 0.52cfs @ 10.09 hrs, Volume= 0.205 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POST: Post-Developed

Hydrograph
I i
| ;
" ‘ B Inflow
1. | | M Primary
0.55]
o5y f- - | U i

045" | - ! B
04 et } e e
033" | : | S [ e

Flow (cfs)
=)
w
|

//////////////////
////////////////////
////////////////////
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AEA003 - Pond Type | 24-hr 2-YR Rainfall=3.50"
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=1.18"
Flow Length=315' Tc=13.8 min CN=73 Runoff=0.45 cfs 0.067 af

Subcatchment 2&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=2.45"
Tc=10.0 min CN=90 Runoff=1.99 cfs 0.222 af

Subcatchment EX-1: Pre-Developed Runoff Area=1.420 ac Runoff Depth=1.18"
Flow Length=435' Tc=14.9 min CN=73 Runoff=0.91 cfs 0.140 af

Pond BMP: BMP Peak Elev=72.23" Storage=0.056 af Inflow=1.99 cfs 0.222 af
Outflow=0.34 cfs 0.222 af

Link POST: Post-Developed Inflow=0.76 cfs 0.289 af
Primary=0.76 cfs 0.289 af

Total Runoff Area = 3.190 ac Runoff Volume = 0.429 af Average Runoff Depth =1.61"
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AEAO003 - Pond Type | 24-hr 2-YR Rainfall=3.50"
Prepared by Land Planning Solutions Page 10
HydroCAD® 7.10 s/n 003517 © 2005 HydroCAD Software Solutions LLC 2/7/2008

Runoff

Subcatchment 1: Woods

0.45cfs @ 10.07 hrs, Volume= 0.067 af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 2-YR Rainfall=3.50"

Area (ac)

CN Description

0.680

Tc

(min)

Length
(feet)

73  Woods, Fair, HSG C

Slope Velocity Capacity
(ft/ft)  (ft/sec) (cfs)

Description

121

1.7

100
215

0.0750
0.0930

0.1 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.50"
Parabolic Channel,

W=35.00' D=4.00' Area=93.3 sf Perim=36.2'

n= 0.400 Sheet flow: Woods+light brush

2.1 198.88

13.8

Flow (cfs)

054

0.48
0.46
044
042

0.4
0.38
0.36
0.34
0.32

03

0.28

0263 -
0243
022~
023

315

Total

Subcatchment 1: Woods

0.18 j RS S

0.16

0141~
0123 .

0.1

0.083°
0063

0.04

0021

0

0123 456178

045cfs?;?7 S

Hydrograph
- 1 I s

i i
-t - —

,,,,,,,,

’ Rainfau-3 50"’

,,,,,, |- — — 4 —

Ruhoff Area=0.680 ac -
Runoff Volume 0 067 af

v R
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AEA003 - Pond Type | 24-hr 2-YR Rainfall=3.50"
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Subcatchment 2&3: Disturbed Area

Runoff = 1.99 cfs @ 10.01 hrs, Volume= 0.222 af, Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 2-YR Rainfall=3.50"

Area (ac) CN Description

0.820 94  Urban commercial, 85% imp, HSG C
0.270 79 50-75% Grass cover, Fair, HSG C

1.090 90 Weighted Average

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

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area
Hydrograph

______________________________________

o | | Ramfall—3 50"
I Runoff Area=1.090 ac
A Runoff Volume=0.222 af
| ~ Runoff Depth=2.45"

|
|
S |
|
|
|

Flow (cfs)

" Tc=10.0 m|n'
CN=90
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AEA003 - Pond Type | 24-hr 2-YR Rainfall=3.50"
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Subcatchment EX-1: Pre-Developed

Runoff = 091cfs @ 10.08 hrs, Volume= 0.140 af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 2-YR Rainfall=3.50"

Area (ac) CN Description

1420 73 Woods, Fair, HSG C

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

12.1 100 0.0750 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.50"
1.1 120 0.1375 1.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 215 0.0930 21 198.88 Parabolic Channel,

W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+light brush

14.9 435 Total

Subcatchment EX-1: Pre-Developed
Hydrograph

| o
o ‘ | 3Type|24hr2-YR

‘ - Rainfall=3. 50"
| Runoff Area—1 420 ac
3 Runoff Volume=0.140 af
- " Runoff Depth=1.18"
L  Flow Length=435'
1 1 Tc=14.9 min
| . CN=73

Flow (cfs)

/////////////////
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AEA003 - Pond Type | 24-hr 2-YR Rainfall=3.50"
Prepared by Land Planning Solutions Page 13
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Pond BMP: BMP

Inflow Area = 1.090 ac, Inflow Depth= 2.45" for 2-YR event
Inflow = 1.99cfs @ 10.01 hrs, Volume= 0.222 af
Outflow = 0.34cfs @ 10.58 hrs, Volume= 0.222 af, Atten=83%, Lag= 34.6 min
Primary = 0.34 cfs @ 10.58 hrs, Volume= 0.222 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=72.23' @ 10.58 hrs Surf.Area= 0.038 ac Storage= 0.056 af
Plug-Flow detention time= 69.0 min calculated for 0.222 af (100% of inflow)
Center-of-Mass det. time= 69.3 min ( 839.2 - 770.0)

Volume Invert  Avail.Storage Storage Description
#1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
70.00 0.014 0.000 0.000
71.00 0.023 0.019 0.019
72.00 0.035 0.029 0.047
73.00 0.049 0.042 0.090
74.00 0.063 0.056 0.146
75.00 0.079 0.071 0.217
Device Routing Invert Outlet Devices

#1  Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke=0.500
Outlet Invert= 64.00' S=0.0100"'/" Cc=0.900
n=0.013 Concrete pipe, bends & connections

#2 Device 1 70.00'" 3.0" Vert. Orifice C=0.600

#3 Device 1 74.25' 4.00' x 4.00' Horiz. Grate Limited to weir flow C=0.600

rimary OutFlow Max=0.34 cfs @ 10.58 hrs HW=72.23" (Free Discharge)
=Culvert (Passes 0.34 cfs of 15.75 cfs potential flow)
t2=0rifice (Orifice Controls 0.34 cfs @ 7.0 fps)
3=Grate ( Controls 0.00 cfs)
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Pond BMP: BMP
Hydrograph
1 : ‘ ; l l l 1 1 B nflow
B e - oo - r- M Primary

Flow (cfs)

/////
///////
///////////
///////////////

Time (hours)

% Peak EIev 72 23'
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1 Storage=0.056 af
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Link POST: Post-Developed

Inflow Area = 1.770 ac, Inflow Depth = 1.96" for 2-YR event
Inflow = 0.76 cfs @ 10.08 hrs, Volume= 0.289 af
Primary = 0.76 cfs @ 10.08 hrs, Volume= 0.289 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POST: Post-Developed
7I1y<{rograph

B Inflow
W Primary

0854 -~
0sd
0754

0654 -

Flow (cfs)
o
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=2.92"

Flow Length=315" Tc=13.8 min CN=73 Runoff=1.28 cfs 0.166 af

Subcatchment 28&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=4.65"

Tc=10.0 min CN=90 Runoff=3.74 cfs 0.422 af

Subcatchment EX-1: Pre-Developed Runoff Area=1.420 ac Runoff Depth=2.92"

Flow Length=435' Tc=14.9 min CN=73 Runoff=2.59 cfs 0.346 af

Pond BMP: BMP Peak Elev=73.72' Storage=0.128 af Inflow=3.74 cfs 0.422 af
Outflow=0.45 cfs 0.422 af

Link POST: Post-Developed Inflow=1.68 cfs 0.588 af
Primary=1.68 cfs 0.588 af

Total Runoff Area =3.190 ac Runoff Volume = 0.934 af Average Runoff Depth = 3.51"
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AEA003 - Pond Type | 24-hr 10-YR Rainfall=5.80"
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HydroCAD® 7.10 s/n 003517 © 2005 HydroCAD Software Solutions LLC 2/7/2008
Subcatchment 1: Woods

Runoff = 1.28 cfs @ 10.06 hrs, Volume= 0.166 af, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 10-YR Rainfall=5.80"

Area(ac) CN Description

0.680 73 Woods, Fair, HSG C

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

121 100 0.0750 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.50"
1.7 215 0.0930 2.1 198.88 Parabolic Channel,

W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+light brush

13.8 315 Total

Subcatchment 1: Woods
Hydrograph

2 |
Type | 24-hr 10-YR
~ Rainfall=5.80"

777777777777777777777 Runoff Area—O 680 ac
Runoff Volume=0.166 af
~ Runoff Depth=2.92"
Flow Length—31 5'

Flow (cfs)
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Subcatchment 2&3: Disturbed Area

Runoff = 3. 74 cfs @ 10.00 hrs, Volume= 0.422 af, Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 10-YR Rainfall=5.80"

Area (ac) CN Description

0.820 94 Urban commercial, 85% imp, HSG C
0.270 79 50-75% Grass cover, Fair, HSG C

1.090 90 Weighted Average

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

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area
Hydrograph

| ; Type | 24-hr 10-YR
~_ Rainfall=5.80"
| Runbff Area—1 .090 ac

. I Runoff Volume=0.422 af
SR R S LRunoff Depth=4.65"_|

| Te=10.0 m|n

Flow (cfs)
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|
|
L
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|
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|
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///////////////
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Subcatchment EX-1: Pre-Developed

Runoff = 259 cfs @ 10.07 hrs, Volume= 0.346 af, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 10-YR Rainfali=5.80"

Area (ac) CN Description

1.420 73 Woods, Fair, HSG C

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

12.1 100 0.0750 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
11 120 0.1375 1.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 215 0.0930 2.1 198.88 Parabolic Channel,

W=35.00' D=4.00" Area=93.3 sf Perim=36.2'
n=0.400 Sheet flow: Woods+light brush

14.9 435 Total

Subcatchment EX-1: Pre-Developed
Hydrograph
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Pond BMP: BMP

Inflow Area = 1.090 ac, Inflow Depth = 4.65" for 10-YR event

Inflow = 3.74 cfs @ 10.00 hrs, Volume= 0.422 af

Outflow = 0.45cfs @ 11.02 hrs, Volume= 0.422 af, Atten=88%, Lag= 60.9 min
Primary = 045cfs @ 11.02 hrs, Volume= 0.422 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Peak Elev=73.72' @ 11.02 hrs Surf.Area= 0.059 ac Storage= 0.128 af
Plug-Flow detention time= 125.7 min calculated for 0.422 af (100% of inflow)
Center-of-Mass det. time= 125.5 min ( 870.4 - 744.9)

Volume Invert  Avail.Storage Storage Description
#1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store .
(feet) ~ (acres) (acre-feet) (acre-feet)
70.00 0.014 0.000 0.000
71.00 0.023 0.019 0.019
72.00 0.035 0.029 0.047
73.00 0.049 0.042 0.090
74.00 0.063 0.056 0.146
75.00 0.079 0.071 0.217
Device Routing Invert OQutlet Devices

#1  Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500
Outlet Invert= 64.00' S=0.0100"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections

#2 Device 1 70.00' 3.0" Vert. Orifice C=0.600

#3 Device1 = 74.25' 4.00'x 4.00' Horiz. Grate Limited to weir flow C= 0.600

rimary QutFlow Max=0.45 cfs @ 11.02 hrs HW=73.72' (Free Discharge)
=Culvert (Passes 0.45 cfs of 17.32 cfs potential flow)
E2=Orifice (Orifice Controls 0.45 cfs @ 9.1 fps)
3=Grate ( Controls 0.00 cfs)
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Pond BMP: BMP

Hydrograph
- Y e Rt [
4+ 3 | j i : i ; : M Primary
| o o Inflow Area=1.090 ac
1 i . 1 PeakElev=73.72"
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Link POST: Post-Developed

Inflow Area = 1.770 ac, Inflow Depth= 3.99" for 10-YR event
Inflow = 1.68 cfs @ 10.06 hrs, Volume= 0.588 af
Primary = 1.68cfs @ 10.06 hrs, Volume= 0.588 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POST: Post-Developed
Hydrograph

| | qulow Arpa=‘3|.770 ac

B Inflow
B Primary

|
| | |
| | |
| | |
| | | |
| | |
| | |
| b
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=4.81"
Flow Length=315' Tc=13.8 min CN=73 Runoff=2.18 cfs 0.273 af

Subcatchment 2&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=6.81"
Tc=10.0 min CN=90 Runoff=5.41 cfs 0.618 af

Subcatchment EX-1: Pre-Developed Runoff Area=1.420 ac Runoff Depth=4.81"
Flow Length=435"' Tc=14.9 min CN=73 Runoff=4.41 cfs 0.569 af

Pond BMP: BMP Peak Elev=74.35' Storage=0.169 af Inflow=5.41 cfs 0.618 af
Outflow=2.21 cfs 0.618 af

Link POST: Post-Developed Inflow=3.52 cfs 0.891 af
Primary=3.52 cfs 0.891 af

Total Runoff Area = 3.190 ac Runoff Volume = 1.460 af Average Runoff Depth = 5.49"
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Subcatchment 1: Woods
Runoff = 218 cfs @ 10.05 hrs, Volume= 0.273 af, Depth= 4.81"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 100-YR Rainfall=8.00"
Area (ac) CN Description
0.680 73  Woods, Fair, HSG C
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.1 100 0.0750 01 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.50"
1.7 215 0.0930 2.1 198.88 Parabolic Channel,
W=35.00' D=4.00" Area=93.3 sf Perim=36.2'
n=0.400 Sheet flow: Woods+light brush
13.8 315 Total
Subcatchment 1: Woods
Hydrograph
o —_ R |
R B AR L_Ty‘pel 24-hr 100-Y
2_/ \ | ‘ ( | | H |
o o | . Rainfall=8. 00"
o o | Runoff Area-O 680 ac
o o | Runoff Volume=0.273 af
g o 5 I | Runoff Depth=4.81"
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Subcatchment 2&3: Disturbed Area

Runoff = 5.41cfs @ 10.00 hrs, Volume= 0.618 af, Depth= 6.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 100-YR Rainfall=8.00"

Area (ac) CN Description

0.820 94  Urban commercial, 85% imp, HSG C
0.270 79 50-75% Grass cover, Fair, HSG C

1.090 90 Weighted Average

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

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area

Flow (cfs)

Tc=10.0 min

- - Hydrograph _ _
Il ‘ | - ‘ i |
BRI e ~ Type | 24-hr 100-YR
10 | § | Rainfall=8.00"
R SCRIEIRTRETIIS  EELEE | = ‘Runoff Area-1 090 ac
1] i Runoff Volume=0.618 af
EE R i~~~ Runoff Depth=6.81"
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Subcatchment EX-1: Pre-Developed

Runoff = 4.41 cfs @ 10.07 hrs, Volume= 0.569 af, Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 100-YR Rainfall=8.00"

Area (ac) CN Description

1.420 73 Woods, Fair, HSG C

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

121 100 0.0750 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
1.1 120 0.1375 1.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 215 0.0930 2.1 198.88 Parabolic Channel,

W=35.00' D=4.00" Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+light brush

14.9 435 Total

Subcatchment EX-1: Pre-Developed

//////////////////
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Pond BMP: BMP

Inflow Area = 1.090 ac, Inflow Depth= 6.81" for 100-YR event

Inflow = 541 cfs@ 10.00 hrs, Volume= 0.618 af

Outflow = 221cfs @ 10.21 hrs, Volume= 0.618 af, Atten=59%, Lag= 12.3 min
Primary = 221cfs @ 10.21 hrs, Volume= 0.618 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Peak Elev=74.35' @ 10.21 hrs Surf.Area= 0.069 ac Storage= 0.169 af
Plug-Flow detention time= 145.4 min calculated for 0.617 af (100% of inflow)
Center-of-Mass det. time= 145.5 min ( 877.2-731.6)

Volume Invert _ Avail.Storage Storage Description
#1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
70.00 0.014 0.000 0.000
71.00 0.023 0.019 0.019
72.00 0.035 0.029 0.047
73.00 0.049 0.042 0.090
74.00 0.063 0.056 0.146
75.00 0.079 0.071 0.217

' Device Routing invert Outlet Devices

#1  Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500
Outlet Invert= 64.00' S=0.0100"/" Cc=0.900
' n= 0.013 Concrete pipe, bends & connections
R We  Device 1 70.00'  3.0" Vert. Orifice C=0.600
#3  Device 1 74.25' 4.00' x 4.00' Horiz. Grate Limited to weir flow C= 0.600

' rimary OutFlow Max=2.13 cfs @ 10.21 hrs HW=74.35' (Free Discharge)
=Culvert (Passes 2.13 cfs of 17.95 cfs potential flow)
E2=Orifice (Orifice Controls 0.49 cfs @ 9.9 fps)

' -3=Grate (Weir Controls 1.64 cfs @ 1.0 fps)
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Pond BMP: BMP

Hydrograph
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Link POST: Post-Developed

Inflow Area = 1.770 ac, Inflow Depth= 6.04" for 100-YR event
Inflow = 3.52c¢fs @ 10.19 hrs, Volume= 0.891 af
Primary = 3.52cfs@ 10.19 hrs, Volume= 0.891 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POST: Post-Developed
Hydrograph

i
| !

! ! B Inflow

| @l Primary

i
|

Inflow Area=1.770 ac

Flow (cfs)
N

///////////////
///////////////////
///////////////////////

0-! T ——————— RS —— : S
012345678 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)




39 February 6, 2008

SECTION II

STORM SEWER DESIGN COMPUTATIONS
HYDRAULIC GRADE LINE COMPUTATIONS
INLET SPREAD CALCULATIONS
&

DRAINAGE AREA MAP
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Line Line Drng | Total |Runoff| Incr | Total | Inlet Te i Total | Capac | Vel | Invert | Invert | Line Line | Line | n-val |Gnd/Rim| HGL |Gnd/Rim| HGL
No. ID Area | Area | Coeff | CxA | CxA | Time Sys |Runoff| Full Ave Up Dn Length | Slope | Size | Pipe El Up Up El Dn Dn
(ac) (ac) (C) (min) | (min) | (in/hr) | (cfs) (cfs) | (ft/s) (ft) (ft) (ft) (%) (in) (ft) (ft) (ft) (ft)
1 2-0UT | 024 | 082 | 080 | 0.19 | 066 5.0 74 | 656 | 4.30 743 | 244 | 7114 | 7100 | 28.00 | 0.50 18 | 0.013 75.34 | 73.77 73.00 | 73.72
2 12| 0.19 019 | 080 | 0.15| 0.15 50 50| 717 1.09 457 | 089 | 7146 | 7114 | 64.00 | 0.50 15 | 0.013 75.34 | 73.99 7534 | 73.97
3 7-2 | 004 | 039 | 080 | 0.03| 031 5.0 6.8 | 6.70 2.09 421 | 266 | 72.14 | 71.14 | 100.00 | 1.00 12 | 0.011 76.20 | 74.14 7534 | 73.89
4 6-7 | 000| 032| 000 ]| 0.00 | 026 0.0 56 | 7.00 1.79 143 | 513 | 7237 | 7214 | 23.00 | 1.00 8 | 0.011 76.25 | 74.67 76.20 | 74.30
5 56 { 000| 032| 000} 000 026 0.0 55| 7.03 1.80 143 | 515 | 7270 | 72.37 | 33.00 | 1.00 8 | 0.011 76.00 | 75.51 76.25 | 74.99
6 86| 016 | 016 | 080 | 0.13 | 0.13 5.0 50| 717 0.92 143 | 263 | 73.07 | 72.70 37.00 | 1.00 8 | 0.011 76.25 | 76.39 76.00 | 76.23
7 45) 000 | 016 000} 000} 0.13 0.0 54 | 7.06 0.90 143 | 259 | 72.87 | 72.70 17.00 | 1.00 8 | 0.011 76.00 | 76.30 76.00 | 76.24
8 34| 016 | 016 | 080 | 0.13 | 0.13 50 50| 717 0.92 143 | 263 | 73.53 | 7287 | 66.00 | 1.00 8 | 0.011 75.50 | 76.66 76.00 | 76.38
9 97| 003 | 003 | 080 | 0.02 | 0.02 5.0 50| 7.17 0.17 143 | 049 | 7267 | 7214 | 53.00 | 1.00 8 | 0.011 76.25 | 74.42 76.20 | 74.41
ey
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Wellington Clubhouse Number of lines: 9 Date: 02-07-2008

NOTES: Intensity = 185.06 / (Inlet time + 20.81) # 1.00 — Return period = 10 Yrs.; ** Critical depth

Hydraflow Storm Sewers 2005
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Line | Size Q Downstrearm Len Upstream Check JL | Minor
coeff | loss
Invert HGL |Depth| Area | Vel Vel EGL Sf Invert HGL | Depth| Area | Vel Vel EGL Sf Ave | Enrgy
elev elev head | elev elev elev head elev Sf loss

{in) | (cfs) ] (ft) (f) | (saft) | (Ws) | () {fY) (%) (o) (ft) ] (f) |(sqaft) | (fUs) | (fY) Y (%) (%) | (fY K ()
1 18 430 |71.00 73.72 150 |1.77 |[244 |(0.09 |73.81 0.168 [28.0 |71.14 73.77 150 |1.77 [244 |0.09 |73.86 0.168 | 0.168 | 0.047 | 1.35 0.12
2 15 1.09 |71.14 73.97 125 (123 |0.89 |0.01 |73.98 0.028 | 64.0 |71.46 73.99 125 (123 |0.89 |0.01 |74.00 0.028 [ 0.028 | 0.018 | 1.00 0.01
3 12 209 |71.14 73.89 1.00 {079 |266 |0.11 |74.00 0.247 | 100 72.14 7414 1.00 (079 |266 |0.11 |74.25 0.247 | 0.247 | 0.247 | 1.50 0.17
4 8 1.79 | 72.14 74.30 067 (035 |513 |0.41 74.71 1.576 |23.0 |72.37 74.67 067 (035 |513 041 |[75.08 1.576 | 1.576 |0.362 | 0.79 0.32
5 8 180 |72.37 74.99 067 |035 |515 |0.41 75.40 1.589 |33.0 |72.70 75.51 067 |035 (515 |041 [7593 1.588 | 1.589 |0.524 | 1.00 0.41
6 8 092 |7270 76.23 067 (035 |[2863 |0.11 76.34 0414 {370 |73.07 76.39 067 (035 |263 (0.11 (7649 0.413 | 0.414 | 0.153 | 1.00 0.11
7 8 0.90 |72.70 76.24 067 [035 |259 [0.10 }76.34 0401 |17.0 |72.87 76.30 067 (035 |259 (010 |76.41 0.400 |0.400 | 0.068 | 0.77 0.08
8 8 0.92 |7287 76.38 067 |035 [263 |0.11 76.49 0.414 (66.0 |73.53 76.66 067 |035 [263 |0.11 |76.77 0.413 10.414 | 0.273 | 1.00 0.1
9 8 0.17 |72.14 74.41 067 (035 |049 (000 |74.41 0.015 |53.0 |72.67 74.42 0.67 (035 |0.49 |0.00 |7442 0.015 [ 0.015 | 0.008 | 1.00 0.00
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Wellington Clubhouse Number of lines: 9 Run Date: 02-07-2008

Hydraflow Storm Sewers 2005
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SECTION III

ORIGINAL WORKSHEET FOR BMP POINT SYSTEM
FOR WELLINGTON SUBDIVISION
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TABLE 3 ' 8223-6
WORKSHEET FOR BMP POINT SYSTEM 3/27/01

Revised to meet 1/1/2000 Regulations

TOTAL SITE AREA =277.21 AC.

A. STRUCTURAL BMP POINT ALLOCATION
Fraction of
Site Served Weighted
BMP BMP Points by BMP BMP Points

Wet Pond #1 10 X (149.35 £ 236.16) = 6.32
Dry Pond #1 4 X (30.83 + 236.16) = 0.52
Dry Pond #2 4 X (22.00 + 236.16) = 0.37
Dry Pond #3 4 X (8.00 + 236.16) = 0.14
Dry Pond #4 6 X (36.55 + 236.16) = 0.93

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.28
B. NATURAL OPEN SPACE CREDIT

Natural Points for
Fraction of Site Open Space Credit Natural Open Space
317 0.15
277.21 X (0.1 per 1%) = 1.72
C. TOTAL WEIGHTED POINTS
8.28 + 1.72 = 10.00

Structural BMP Points Natural Open Space Points TOTAL

NOTES: 1) 236.16 Acre is areca above RPA per discussion with County.
2) Natural open space areas are along the perimeter of the project

up to the rear property of the lots.

Even though we are grand fathered to a previously approved master plan, our site still conforms to the new
regulations.

822306\ Wordproc\Document\R2236N01 hiwp. doc
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From this point forward the file IS not certified. The list below
details the documents that have been added to the file, the person
that added the documents and the date they were added.
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