
M)I Stormwater Division

MEMORANDUM

DATE: IuIy 28,2014
TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jacob Smith, Stormwater Intern

PO: 110426

RE: Files Approved for Scanning

NAME PDF/SCANNED FILE: I MID COUNTY PARK
BMP ID OR GEN
FILE NUMBER: PC2'73

OWNER NAME:

JCC

PIN: 3830100010 SITE ADDRESS: N/A

LEGAL
DESCRIPTION: N/A

MAINTENANCE
AGREEMENT IN
FILE: N/A

BOOK/PAGE OR
DOCUMENT NO.: N/A

OTHER
DESCRIPTION: N/A

BOX NO.: 2 COMMENTS:
TRANSMITTAL



TRANSMITTAL SHEET

ENGINEERING & RESOURCE PROTECTION + STORMWATER

Project: Mid Countv Park

County Plan No.: SP-057-12

Assigned BMP No.: PC 273

BMP Type: Drv Pond

Information Enclosed:

X Computations

X Other: Project file information. Required final documents never provided. No

remaining bond.

ftppoua Plan frr €eP. A/^rt ) t ?nn-e or TcrE aa77 Pe*il ^

Name:

Date:

Greg Johnson

Signature:



James Gity County Environmental Division
Stormwater Management/BMP Record Drawing and

Constructlon Certification Review Tracking Form

ro Ca^r- ?.** *lo rn l+Project Name:
County Plan No.:
Stormwater Management Facallty:
BMPPhASe#: E T trII
! lnformation Package Recelved.
1 Completeness Check:

!l. Record Drawing
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Date/By:
Date/By:

trri0ie." S, tt-t3
(Required for after Feb 1s 2001Only)

X Construction certlflcation
X RD/CC Standard Forms
o Insp/Maint Agreement # / Date:
I BMP Maintenance Plan Location: C..!X, -
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o Other:
Standaqd E&SC Note on Approved Plan Requiring RD/-CC or Covnty comment in plan revlew

tsYes o No Locationi O-11 {tal
Assign @unty Bf.lP tD Code #: CoOe'
Preliminary InpuVLog lnto Divislon's "As-Built Tracklng Log"
Add locatlon to GIS Map. Obtaln basic slte Informatlon (GPIN, Owner, Address, etc.)
Prellminary Log Into Access Dababase (BMP lD #, Plan No., GPIN, Project Name, etc.)
Acilve ProJect File Revlew (correspondence, H&H, deslgn computations, etc.).
lnlUal As-Bullt Flle setup (Flle label, folder, copy plan/details/design lnformation, etc.).
Inspector Check of RD/CC (fonvard to Inspector uslng transmlttal for cursory revlew).
Pre-lnspectlon Drawing Revlew of Approved Plan
Final InspecBon (FI) Performed Date:
Record Drawing (RD) Review Date;
Constructlon Certificatlon (CC) Revlew Date:
Actions:

o No cornments.
I comments. Letter Fomarded. g"E &lq 2q 7 -o Record Drawing (RD)
.F Construction Certification (CC)

r consarcuon-Related (cR)
o Site Issues (SI)
o Other :

Second SrUrntsst
Reinspection (if necessary):
Acceptable for SWM Purposes (RD/CClCRlOther). Ok to proceed wlth bond release.
Complete "Surety Request Form".
Check/Clean active file of any remaining material and finish "As-8uilf'file.
Add to County BMP lnventory/Inspectlon schedule (Phase l, II or III).
Copy Flnal Inspection Report into County BMP Inspection Program file.
Obtah Digltal Photographs of BMP and save Into County BMP Inventory.
Reguest mylar/reproduclble from As-Bullt plan preparer.
Complete "As-built Tracking Log".
Last check of BMP Access Database (County BMP lnventory).
Add BMP to JCC Hydrology & Hydraullc database (optlonal).
Add BMP to Munlcipal BMP list (if a County-owned faclllty)
Add BMP to PRIDE BMP ratlngs database.

Inspector:,

Flnal Slon-Off

*'.r* See separate checklist, lf needed.

Date:
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DEC 18 2013

Stormwater ManagementlBMP Facilities
Record and Construction Certification Forms

(Note: In accordonce wllh the requhenun6 of the Qtaapeake Bay Presenution Ordinonce, Chapter 23, Section 23-
I0(1), BMP's shall be d*tgned and anstructed in accordance wlth lhe runual entitled fames Clty Coanty Guidelines

for Destgn and Construction of Stonnwater Manugement BMP'*. Elslon ond sediment control policy and approved
plans generally require thd d the conplefmn of the pmJed ond prlor to release of surdy, an oasiullt" plan prepared
by o regbtered hofesionol Engineer or Certifud Land Surtuyor rutst be provlded for thc droinage system for the
proJect, lncluding any Best Managemcnt Practtce (BMP) fadlttles. In addition, for BMP factliti.u lnvolving the
cottsttuction of an lmpounding sftaetre or dom embanhtpnt, cerliftcation ls requlred by a Professionol Englneer
who htis lnspeckd the stru&tre &trtng l8 construction Qtnently there orc over 20 vder quality type BMP's accqted
by the C;ounly)

Section 1 - Site Informadon:

ProjectName: MID COT.'NTY PARK SITE I'PGRADES
Structue/BMP Nasre: SITE DRY POND
Project Location: MID COUNTY PARK ONTERSECTION OF IRONBOUI{D ROAD A}ID NEWS ROADI
BMP Location: LOCATED ALONG SOUTIIERN PROPERTY LINE OF PARCEL
Counf PlanNo.:

Projwt Type: IResidential Tor lvta/Parcel No.: 3830100010
BMP IDCode (ifknown): NOT KNOWN
Tnn@Distict PL,
LandUse: COTTNTYPARK
Site Arca (sf or a$es): 18.03 ACRES OER SITE PLAN)

Brief Description of Stormwater lv{anagement/BMP Facility:
BMP FACIT ITY IS NRY POND T]OC,ATED ABOT'T MID WAY RETWEFN MONTICELLO AVE AND
IRONBOI.'ND ROAD ALONG SOUITIERN PROERTY LINE OF MID COI'NTY PARK PARCEL.

Nearest Visible Landma* to SW}v{EMP Facilit}: MID COTI.{TY PARK PARKING LOT AI{D OFFICE

Nearest Vertical Ground Contol (if known): NAf fr$Ol,l.p

[lCC GeodeticGroundContol IuSCS fifeurporary flerUinary [o,no '

Station Number or Narne:
Datum or Reference Elevation:
Contol Description:

flCommercial
Itnstitrtional
pJPublic
[-lOther-

!nusinpsI lOffice
l.1nc*u"t
flnoaaway

Connol Location from Subject Facility:

Engineerhg and Rcsourpe Pnotcction Division
P:757-2534670

l0l-E Mounts Bay Road, P.O. Box t7t4
F:757-2594032

Williamsburg; VA 23 187-8784
jamescitycountyva"gov

Revised: June 2012
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. Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page'2

Section 2 - Stormwater Menagement/BMP Fecilitv Construction Information:

PreAonstnrction Meeting Held for Constnrotion of SWv!/BMP Facility: DVo DNo ElUot oo*tt
Appror Construc'tion Stsrt Date for SWvIIBMP Facility: JANUARY 2013 , . . .
fiJifity Monitor€d by County Representative during Cd*
Name of Site Wort ConhacSor Who Consttrc'ted Facility: DAVID A. NICE BITILDERS. INC.
Name ofhofssional Firm Who Routinely Monitorcd Construction: NOT KNOWN
Date ofCompletion for SMvI/BMP Facility: MAY 2OI3
Date of Record Drawing/Construction Certification SubmittaL MAY 28. 20t 3

(Note: Record Drowing ond Consfiadton Certilicatiotts ore requtred withln thirty (30) days of the conpletian of
Stormwder Maaagmunt and/or BMPfucllity constudiorr Record Drawhgs snd Conslrudlon &rlifications must be
reviewed ond qproved by the Jamcs City County Engincering snd Resource Prctedion Dtvislon prtor b final
hspedbn, acceptonce und hond or sarety releose.)

Section 3 - Owner/Desisner/Contrsctor Information:

OwnerrDeveloper: (Note: Site Owner or,4pplicant responsiblefor developnent of the project.)

Narne: JAMES CITY COIjNTY PARKS AtlD RECREATION DEPARTI\{ENT
Mailing Address: 5300 PALMER LANE. SLTITE lA
WILLIAMSBT'RG. VA. 23 I 88
Business Phone: 757-259:32W Far: IIIA
Contact Person: NAI{CY ELLIS Title: l.I/A

Design hofessionalz (Note: Professional hgineer or Cenified Ia nd Suteyr responsible for the design and
preparation ofplans and specifreationsfor the Stonmtatu Management / BWfacility)

Firm Name: AES CONSIjITIIG ENGINEERS
Mailing Addrcss: 5248 OLDE TOWNEROAD. SttITE I
WILLIAMSBI'RG. VA. 23 I88
Business Phone: 7 57 -253 .o040
Fax:157:2204994
Responsible Plan Prcparer: GRAHAM V. CORSON
Title: PROFESSIONAL ENGINEER
PlanName: MID COUNTY PARK SITE T PGRADES
Firm's Project No. Wl0l l9-B-19
Plan Date: M-29-2012
SheetNo.'sApplicabletosmvt/BMPFacility: C# I C-12 I l_l

BMP Contacton (Note: Site WorkContractor directly responsiblefor constntction of the Stormtater Management/BMP

faciliU)

Fimr Naure: DAVID A. MCE BLTIDERS. INC.
Mailing Address: 4571 WARE CREEKROAI)
WILLIAMSBTJRG VA. 23I 88
Business Phone: 1tl'56.30= 2

Enginecring and Rcsotre Prctcction Division l0l-E Morms Bay Roa4 P.O. Box 8784 Willianr$urg; VA 231t7-87E4
P:757-?53{670 F:757-259.4;032 j nescityoountyva.gov
Resouroe.Protectio@imescitvcormtwa"gov Revised: June 2012



.Stormwater Management/BMP Facilities
Record Drawing and Construction Certilication Forms Page 3

Foc 757-5664686
Contact Person: I IATHAI.I A. SI(ALAK
Site Foreman/Supervisor: SAI\{E
Specialty Subcontacton and Purpose (for BMP Constnrction Only):

Section 4 - Pmfessional Certificrtions:

C€rtifyiqg Professionals: (Note: A Registered Professional hgineer or Certified land Sweyor is responsible for
prepwation of a Record Drmting sometimes refened to as an As-Bailt plan, for the
&ainage system for the project tncluding any Stormwater Management/BMP Facilities. A
Registered Professional hgineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMPfrcilittes dwing its constrrction.)

Record Drawlns and Construction Certlficrtions for Stormwater MtnaeemenUBMP Frcllities

Record Drrwins Certification
Firm Name: LAI.IDTECII RESOTJRCES. INC.
Mailing Address. 205-E BULIFANIS BLI/D
WILLTAMSBT'RG. VA. 23 I 88

Business Phone. 757-565- 1677

Fax:757-5654782
Name: WILLIAM S. FELTS

I hereby ceftiry to the best of my knowledge and belief
that this record drawing r€pr€seNils tre actual condition of
the Stormwater lvlanagementlBMP facility. The facility
appean to conform to the provisions of the approved
desrgn plaq specifications desigq and stormwater

Date: ////t,//3
I hereby certify to the best of my knowledge and belief
ttnt this Stormwater ldanagement/BMP facility was
monitorpd and constructed in accordance with the

Business Phonez 7S?- 229-la ?7

Date:05-28-2013

provisions of

{+&*-,/,rt;'ts
8 s. scoTr cRESHAM 

-F

Uc. No.037785

Virginia

Fngineering and Resour,oc Protection Divisiq
P:757-253670

lOl-E Mouns Bay Roa4 P.O. Box 8784
F:757a594032

Williaauburg; VA 23 187-8784
jamescityooutyvagov
Revised: Juoe 2012



. Stormwater ManagementlBMP Facilities
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Section 5 - Record Drrwine and Constructlon Certificetion Reouinemen8 and Instmctions:

V Prc€onstruction Meeting - Provides an opportunity to rcview SWLTBMP facillty construction,
maintenance and operation plans and addresses any questions rcgarding conshrction and/or monitoring of
the sfiucture. The design engineer, certifying professionals (if differenQ, Ovmer/Applicant Contactor
and County reprcsentativ{s) are encouraged to attend the proconsbnrction meeting. Advanced notice to
the Engineerfurg and Resourc,e Prctection Division is requested. Usually, this requirement can be met
simultaneously with Erosion and Sediment Conbol preconstruction meetings held for the project.

m A flly completed STORMWATER MANAGEMENT / BMP FACILITIES, RECOW DRAWNG and
CONSI&ACTION CERTIFICIITION FORM and RECORD DRAWING CHECKLIST. All applicable
sections shall be completed in their entirety and certification statements si$ed and sealed by the
registered professional responsible for individual record drawing and/or consfruction ccrtification.

V The Record Drawing shall be p'repared by a Registered Professional Engineer or Certificd Land Surveyor
for the drainsge syst€m of the project including any Best Management Prac'tioes.

Consbuction Ccrtification - Constnrction of Stonnwater lvdanage,ment / BMP facilities which contain
impoundments, ernbankments and related engineered appurt€,nmces including subgrade preparation,
oompacted soils, struc'tural fills, liners, geosynthaics, filtem, seepage conftols, ortoffs, toe drains,
hydraulic flow conhol stnrctures, etc. shall be visually observed and monitored by a Registercd
Prcfessional Engineer or hiVtrer urthorized representative. The Engineer mrst ccrtiff that the structure,
embankment and associated appurtenances were built in accordance with the approved design plan,
specificatiotu and stormwater management plan and standard accepted eonstuction practice and shall
submit a written ccrtification and/or drawings to the Engineering and Resource Protec'tion Division as

required. Soil and compaction t€st r€ports, concrete test reporb, inspection rcpotu, logs and other
required consfiuction material or installation documentation may be requircd by the Engineerfug and
Resourpe Protection Division to substantiate the certificatioq if specifically requested. The Engineer shall
have the authority and responsibility to make minor changes to the approvd plaq in coordination with
thp assigned County inspector, in order to compensaie for unsafe or unusual conditions encountered
during construction such as those related to bedrock, soils, gnoundwater, topography, €tc. as long as

changes do not advenely affect the integnty of the stuctur{s). N{ajor changes to the approved desrgn
plan or structur€ mtut be reviewed and approved by the original desgn professional and the James City
County Environmental Division.

Recod Drawing and Construction C€rtifications ar€ rquired within thirty (30) days ofthe completion of
Stormwater lv{anagcment / BMP facilrty constnrction. Submittals must be reviewed and accepted by
James City County Engincedng and Resource Protection Division prior to frnal inspectio& acceptance
and bond/surety rclease.

Dual Puraose Focllities - Completion of constnrction also includes an interim stage for Stormwater
Management / BMP facilities which serve dual purpose as t€Nnporary sediment basins during constnrction
and as p€nnancnt stormwaten management / BMP frcilities following constructio& once development and
stabilization are substantially complete. For these dual purpose facilities, construction certifietion is
rcquired once the temporary sediment basin phase of constnrction is complete. Final record drawing and
construction ccrtification of additional permanent components is rcquired onc€ permanent facillty
Gonstruction is complete.

v

Eogineering ud Rcsoure Protcction Division
P:757-2534670
Resourpe.hotectio@jmescitycoutwaeov

l0l-E Mouns Bay Roo4 P.O. Box 8784
F:751-2594032

Williansburg; VA 231E7-87E4
j amescitycountyva.gov
Rcvised: Jue 2012
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g

Interim Constrwtion Certitication is required for those dual purpose embanknrent-type facilities that are
generally ten (10) feet or geater in dam height (*) and may not be converted, modified or begin function
as a permanent SWM / BMP sfucture for a period generally ranging from six (6) to eighteen (18) months
or more from issuance of a Land Disturbance permit for conslnrction.

Interim or final record drawing and constnrction certifications are not required for temporary sediment
basins u&ich are designed and constnrcted in accordance with cunent minimum standards and
specifications for temporary sediment basins per the Virginia Enosion and Sediment Control Handbook
(VESC[D; have a temporaxy service life of less than eighteen (18) months; and will be rcmoved
completely once associated disturbed areas are stabilize4 unless a distinct hazard to the public's healttL
safety and welfrre is determined by the Engine€ring and Rsource Protection Division due to the size or
pres€noe of the stnrcture or due to widence of improper constnrction

(+Note: Dam Height as referenced above is generally defind as the vertical distance from the natural bed
of the sheam or waterway at the downstream toe of the eurbankrrent to the top of the embankment
struc'ture in accordance with 4VAC50-20-30, Virginia lmpoundment Stucture Rogulations and the
Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all inforrration as shown within these requirements and
the attached RECORD DRAWING CffiCKLIST specific to the type of SWvI/BMP facility being
constucted. Odrer additional record daa may be formally r€qu€sted by the fames CE Counff
Engineering and Resource Protection Division. (Note: Refer to the atrrent edition of the Janes City
County Guidelines for Desigtt and Constrzction of Stormwater Management BMP'I manual for a
complete list of acceptable BMP's. Cwrently there ue over 20 water quality type BMP's
accepted by the Conty)

Record Drawings shall consist of blue/black line prints and a rcproducible (mylar, sepia, diazo, etc.) set of
the approved stormwater managemqrt plan including applicable plan views, profiles, sections, details,
mainte,nance planq etc. as related to the subject SWM / BMP facility. The set shall indicate "RECORI)
DRAWING ' in large text in the lower dght hand oorner of each sheet with rccord elevations,
dimensions and data drawn in a clearly annotated fonnat and/or boxed beside desrgn values. Approved
destgn plan values, dimensions and data shall not be rcmoved or erased. Drawfug sheet rcvision blocks
shall be modified as required to indicarc record drawing status. Elevations to the nearcst 0.1' are
suffrcieirtly accurate except where higher accuracy is needed to show positive drainage. Certification
statemen8 as shown in Section 4 of the Record Drawing and Construction Certification Fonn, or similar
forms thereof, and professional signatures and seals, with dates matching tlnt of the record drawing
status in the revision or title bloclq are also rcquired on all associarcd record drawing plans, prints or
reproducibles.

Submission Requiremenb - Initial and subsequent submissions for review shall consist of a minimum of
one (l) blue/black line set for record drawings and one copy of the construction certification documents
with appopriate hansmittal. Under c€fiain circumstances, it is understood that the rccord drawing and
construction certification submissions may b perfonned by different professional firms. Thcrefore,
record drawing submission may be in advance of consttrc'tion certification or vice versa. Upon approval
and prior to release of bond/surety, final submission shall include one (l) reproducible set of the record
drawings, one (l) blue/black line set of the record drawings and one (1) copy of the constuction
certification Also for current and/or frrturc incorporation into th€ County BMP database and GIS syst€Nr\

V

Engineeriog md Resource Pnotcction Division
?:757-253670
Resouroe.hotectim@anescitcountyva"eov

l0l-E Momts Bay Roa{ P.O. Box 87t4
F27574594032

Williamsburg; VA 23187-8784
jamescitycountyva.gov

Revised: June 20t2



. Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 6

it is requested that the record drawings also be submitted to the Engineering and Resource Protection
Division on a diskette or CD-ROM in an accepable elecnonic file format such as *.dxf, t.dwg, etc. or in
a standard scanned and readable format The electronic file requirement can be discussed and coordinated
with Ergineering and Resource Protection Division staffat the time of final submission.

Eaginccdng and Rceouroe Probction Division
P:757-2534610

l0l-E Mounb Bay Rood, P.O. Box t784
F;757-89-4032

Williamsburg; VA 23187-8784
jamescitycountyva4ov
Rcvised: June 2012



- Stormwater Management/BMP Facilities
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I.

STORMWATER MANAGEMENT/BMP F'ACILTflES
RECORD DRAWING CHECKLIST

(Keyfor ChecHtst ls osfollows: )An Acceptable N/A Not Applicoble Inc Inconplete)

Methods and Presentetlon: (Requiredfor all Stonmvater Management/BMPfrcilities.)

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

Elevations to the nearest 0.1'unless higber accuracy is needed to show positive drainage.

All plan strcets labeled with "RECORD DRAWING'in large text in lowerright 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 sheer have oertification statements and certifying professional's signatwe and seal.

l.

p(. 2.

)o( 3.

)o( 4.

)o( 5.

III, @ (Requiredfor all Stotmwater Management / BMPfacilities, as applicable.)

)O( l. All requirements of Sestion t (Methods aod Preseiration) apply to this section

$ 2. Plan Views: Show general location, anangemqrt and dimensions. lncation and alignment shall generally
match approved design plans.

)O( 3. Profile or elevations along top or bemr of the facility. d[ a minimum, elevations are required at each end,
at intervals not to exceed 50 feet and where low spots may be prcs€nt Top of embankment or berm
elevations must be no less than design elevation plus any settlement allowances.

)O( 4. Top widths, berm widths, and embankment side slopes.

)O( 5. Show lengtb" width and depth of facility or grading, contouf,s or spot elevations as required to verifr
perman€Nrt pool and design storage volumes were met or wer€ reasonably close to the approved desigr.
Evaluation of as-built grading, contours, spot elevations, or cnoss-sections, may be necessary by the
professional to ensue approved design configurations, depths and voltunes werc closely maintained. If
grading or elevations are significantly diffenent from the approved plan, the Engineering and Resource
Prorcction Division shall be contacted immediately to determine wlrether the variation is acceptable or
whether furttrer evidence will be required. Facilities which do not closely resemble approved plan grades,
elevations or configurations may require rcgfadiag by the Contactor; check volumenic computations;
and/or a check hydraulic routing to ensur approved design water surface elevations, discharyes or
fr,eeboad werc closely maintained.

Enginsing and Rcsonrcc Pptection Division
P:7572534670
ResourceJrotection@imescitycormtyva"gov

l0l-E Momts Bay Roo{ P.O. Bol( 87t4
E:737-2594032

Winiamsbure; VA 23187-E784
jmescityoountyva.gov
Revised: June 2012
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)O( 6. Cross-section of the embankment through the principal spillway or outlet barr€I. Must extend at least 100
ft. downstream of the pipe outlet or to rccorded site property ling whichever is closer. Proper correlation
is required betrueen principal spillway (connol shucture) cresf emeryensy spillway crest orifice, and
wein and the top of the dam or facility. All elevations and dimensions must reasonably match the design
plan or be seque,ntially relative to each other and the facility must r€flect the required design storage
volum{s) and/or design depth.

n(. 7. Profile or elevations along the entire centerline of the emerg€ncy spillway. Emergency spillway may be
steeper, but no flatter or narrower than design.

)O( 8. Elevation of ttrc pincipal spillway clest or outlet crest of the stnrctur€.

)O( 9. Primary control structure (rise| diameter or dimensions, height, tlpe of material and base size. Indicate
provisions for access tlmt are present such as steps, ladders, etc.

)O( 10. Dimensions, locations and elevations ofoutle orifices, weirs, slots and drains.

)O( ll. Type and sizc of anti-vortex and tash rack device. Height, diameter, dimensions, bar spacings (if
applicablQ and elevations relative to the pftrcipal spillway qest. Indicate if lockable hatch is present or
not.

N/A 12. Type, locatio& size, and number of tmti-seep collars or documentation of other methods utilized for
s€epagp contnol. May need to obtain thls lnformation during construction.

N/A 13. Top of impervious corp embant<menf core tnench limits and elcvation of cut-offtench bottom. May need
to obtain this lnformrtion during construction.

XX 14. Elevation ofthe principal spillway barrel (outla pipe) inlet and outlet invert

)O( 15. Outlet barrel diameter, l€ngtt\ slope, type, and thiclcness class of material and type of flared end sections,
headwall or endwall.

)O( 16. Outfall protection dimension" type and d€pth of rock and if underlain filter fabric is present.

N/A 17. BMP interior and periphery landscaping mnes conform with anangements and requirements of the
approved design plan.

N/A 18. lvlaintenance plan taken from approved dcsrgn plan transposed onto record drawing set.

N/A 19. Fencing location and type, if applicable to frcility.

N/A 20. BMP vicinity properly cleaned of stockpiles and construc'tion debris.

)O( 21. No visual signs of enosion or channel degradation funmediately downsteam of facility.

S' ZZ. Any other information formally requested by the Environmental Division specific to the constructed
SS 4/BMP ecihty.

Engineering aod Resoucc hotccion Division lOl-E Moms Bay Rood, P.O. Box 8784 Mlliarnsburg; VA 23187-8784
P:757-?534670 F:757-2594032 imescitycountyvagov
Resourpefrrotectim@ianescitycormtwa.gov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD I'RAWING CHBCKLIST

(Keyfor ChecklM ls osfollows: SAcceptoble N/A NotApplicable lglncomplete)

nL Grouo A - Wet Ponds (Includes A-l Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ert Det Ponds.)

Al. All requirements of Swtion II, Minimum Standards, apply to Group A facilities.

M. Pdncipal spillway consists of reinforced corc:nete plpe with O-Ring gaskas for watertight joint
construction

_ 3. Sediment forebays or pr€trexrftnent devices provided at inlets to pond. Generally 4 to 6 ft. deep.

_ A4. Access for maintenance and equipment is provided to tbe forebay(s). Access conidors are at least 12 ft.
wide, have a maximum slope of 15 percent and are adequately sabilized to wittrtand heavy equipment or
vehicle use.

_ A5. Adequate fixed vertical sediment deph markers installed in the forebay(s) for futue sediment monitoring
pufposes.

A6. Pond liner (if required) provided. Eithcr olay liners, polyliners, bentonite liners or use of chemical soil
additives based on requiremenb of the approved plan.

N. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool edge
and/or an aquatic bench extending a minimum of l0 feet inward from the nomtal shoreline with a
rna:<imum depth of 12 inches below tbc normal pool elevation, if applicable, per the approved destgn
plans. (Note: Safety benches may be waived if pond side slopes ar€ no steeper than 4H:lV).

A8. No trees are prcsent wiftin a zone 15 fe€f arormd the e,mbankment toe and 25 feet fr,om the pnncipal
sprllway stnrcture.

_ A9. Wet permanent pool, typically 3 to 6 fet deep, is providd and maintains level within faciltty.

Al0. Inw flow orifice has a non-clogging mechanism.

Al l. A pond dmin prpe wittr valve was provided.

Al2. Pond side slopes arc not st€eper than 3H:1V, unless approved plan allowed for steeper slope.

Al3. End walls above barrels (outlet prpe) gpeatcr than 48 inch in diameter are fenced to pr€vent a fall hazard.

Enein€sdng aod Rcsource hotection Division l0l-E Momts Bay Roo{ P.O. Box 8784 Witliamsburg; VA 23187-8784

P:7572534670 F2757Q59-4i032 jmescitycountyva.gov

Resouree.Prrotection@mescitvooutwa-gov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Keyfor Checktist is osfotlols: )O(Acceptahle N/A NotApptlcabte Inc IncomplAe)

IV. Grouo B - Wctlands (Includes B-1 Shallow luImsh; B-2 F.xt Det Shallon' Wetlands; B-3 Pond Wetland System

and 84 Poclcet Wetland)

- 

Bl. Samerequirements as GroupA WetPonds.

Bi2. Minimum 2:l lenglh to width flow path provided acnoss the facility.

83. Micropool provided at or around outlet from BMP (generally 3 to 6 ft- deep).

84. Wetland type landscaping provided in accordance with approved plan" Includes correct pondscaping

zones, plant species, planting srrangemcnb, wetland beds, etc. Wetland plants include 5 to 7 em€rgent
wetland speies. Individual planb at lE inches on center in clumps.

85. Adquale wetland buffer providd (Tlpically 25 ft. outward from maximum desftn water surface
elevation and 15 ft" setback to structures).

86. No morc than onehalf (%) of the wetland surface area is planted.

87. Topsoil or wetland mulch provided to support vigorous groudh of wetland plants.

BE. Planting zones staked or flagged in field and locations subsequently established by appropriate field
surv€ying methods for recod drawing preeirtation.

Engio€ering od Rcsorre Prrotcction Division l0l-E Morts Bay Roa4 P.O. Box t7t4 Witliarnhne; VA 231E7-E764

P:757-253-66f10 F:757-2594032 iunescitycountyva.gov
Resoure.Prrdectim@imescitvcormtwa-gov Rsvised: Iune 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CIIECKLIST

(Keyfor Checklist ls asfollows: WAccepnble N/A NotApplicoble lglncomplete)

V. Groun C - Infiltrrtlon Practices (Includes C-I Infiltration Trench; C-2 Infiltration Tiench; C-3 Infiltration
Ear,in; andC4 Infiltration Bastn)

Cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.

- 

C2. Facilrty is not locatied on fill slopes or on natural ground in exoess of six (Q p€rcent.

_ Ca. Pretneafinent devices provided prior to entry into thc infilnation facility. Acceptable pr€trreaffircnt devices
include sediment forebays, sedimeirt basins, sediment traps, sump pits or inlets, grass channels, plunge
pools or other acceptabte measur€s.

- 

U. Thr€e (3) or more of the following preheehent devices provided to prot€ct long term integrity of
stnrctur€: grass channel; grass filter stip; bottom sand layer; upper filter fabric layer; use of washed bank
run gravel aggregate.

_ C5. Sides of infilhation practice lined with filter fabric.

C6. Facility was not used for erosion and sediment contnol purposes and sediment was prevented from
€ntering the hcility to the greatest cxtent possible during constuction.

- 

C7. Stabilization and aceptable vegetative cover established over contibuting dninage area prior to
oonveyance of stormwa,terto the facility.

C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

C9. Minimum twenty-five (25) foot separation down gradient fiom any structure.

Cl0. Stonnwater outfalls provided for overflow associated with larg€r design storms.

Cl l. No visual signs of erosion or channel degradation immediafely downstneasr of facility.

Cl2. Facility does not currently catse any apparent surfrce or subsur&oe water problems to downgrade
properties.

Cl3. Obscrvation well provided.

Cl4. Adequate, direct aoeess provided to the facility for future maintenance, operation and inspection

Engiwine and Resoure Proecnion Division l0l-E Mounts Bay Roa{ P.O. Box 8784 Williarsbug, VA 23187-8784
jmescitycountyvagov
Rcvised: June 2012

P:757-834670 F2757a594032
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checklist is os follows: )O( Acceptable N/A Not Appliuble lglncomplete)

Grouo D - Filterins Systems (Includes DI Bioretention Cells; D2 Swface Sand Ftlters; D-3 Undergyound
Sand Filters; D4 Perimeter Smd Filters; D-5 Organic Filters; and D6 Pockct
Sand Filters)

All requirements of Section II, Minimum Standards, apply to Group D facilities.

Sediment prretrreatment devies provided.

For D-l BMPs @ioretention Cells), pretreatnent consisting of a grass filter ship below level spreader
(deflector); a gravel diaphragm; and mulch and planting soil layen were provided.

For Dl BMPs @ioretention Cells), plantings oonsist of native plant spocies; vegetation provided was
based on zones of hydric tolerances; trecs and understory of shrubs and herbaceous mafierials were
provided; woody vegetation is absent from inflow locations; and hoes are located anound facility
pedmeter.

Facility was not rsed for erosion and sediment contnol purposes and sediment was prevented from
entering th€ frcility to the greatest oxtent possible duing construction.

No visible signs of accumulated silt/sediment wene presc,nt in the facillty following constnrction or
alternaiely, accumulated silt/sediment was properly rcmoved.

Filtering system is oFline from stomr drainage oonveyanoe system.

Overflow outlA has adequate erosion protcction.

D9. Deflector, diversion, flow splitter or rqulator stuctur€ provided to divert the water quality volume to the
filt€ring structw€.

Dl0. Minimum four (a) inch perforated underdrain provided in a clean aggregare envelope layer beneath the
faciltty.

Dl l. Minimum fifty (50) foot separation from any slope fifteen (15) percent or g[eater. Minimum one hundred
(100) foot separation horizontally from any known water supply well. Minimum one hundred (100) foot
separation upslope and twenty-five (25) foot separation downslope from any building.

Dt2. Stabilization and acceptable vegetative cover established over con&ibuting drainage arca prior to
oonveyanoe of stornrwater to the facility.

Dl3. No visual signs of erosion or channel aegraaatU immediately downsmeam of facility.

Dl4. Adequaie, direct access provided to the preheahent area and/or filter bed for future maintenance.

D1.

D2.

D3.

D4.

D5.

D7.

D8.

Engincering and Resortne Pnotection Division
?:757-2534670
Resource.hotectim@jsrescitvcountyvs-eov

l0l-E Monts Bay Roa4 P.O. Box 8781
F:757-25194A32

Williamsburg; VA 23187-E?E4
jurescityountyva"gov
Rcvised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
AS.BUILTPLAN CMCKLIST

(Key for ChecklM ls os follows: )A( Accqtable N/A Not Apprieble IreInconplete)

VII. Gnouo E - Ooen Channel Svstems Qncludes bI Wet S\eales (Check Dams); b2 Dry Swales; and F-3
Biofihers)

El. All requiremenb of Section II, Minimum Standards, apply to Group E facilitis as applicable.

W. Open channel system has consfucted loryindinal slope of less +han four (4) percent

El. No visual signs of erosion in tlrc open channel system's soil and/or vegetative oover.

W. Open channel side slopes 8re no ste€per than 2H:lV at any location. Prefcrrd channel sideslope is 3H:lV
or flatter.

E5. No visual signs of ponding are present at any location in the open channel systern, el(c€F at rock check
dam locations for E-l systems (\Met Swales).

W. For E2 BMh (Dry Swales), an underdrain systqn was provided.

Yl. Trcated timber or rcck check dams provided as preteafine, t devices for the open channel system.

E8. Gravel diaphragp provided in areas where lateral sheet flow from impervious surfaces are directly
connecrtedto the open channel system.

ilX "t. 
Grass cover/stabilization in the open channel system appears adaptable to the specific soils and hydric
conditions forthe site and along the channel system.

El0. Open channel syst€m areas with grass oovers higher than four (4) to six (6) inches were properly mowed.

Ell. Facility was not used for erosion and sedirnent control pufposes and sediment was prevented from
entering the ecihty to the greatest extent possible during constnrction

El2. No visible signs of accumulated silt/sedimcnt werc present in the facilrty following constnrction or
alternately, accumulated silt/sediment was properly rernoved and no adverse affects to the funstion of the
faciltty are anticiprcd

El3. For B3 BMPs @iofilters), the bottom width is six (6) feet maximum at any location.

El4. For E-3 BMPs @iofilrcrs), sideslopes are 3H:lV ma,rimum at any location.

El5. For E'3 BMPs @iofilters), the constnrc.ted channel slopc is less than or equal to thrce (3) percent at any
location.

El6. For E-3 BMPs @iofilten), the constructed grass channel is approximarcly equivalent to the constnrcted
roadway length.

Enginecrine @d Resoue Protection Division l0l-E Mornb Bay Roa4 P.O. Box 8784 Wiltiamsburg; VA 23187-t784
P:757-253-670 F:757-894032 jmecitycountyvagov
Resouroefrotoc*ion@imescitycormtwa-gov Revised: Junc 2012
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Stormwater Management/BMP F'acilities
Record Drawing and Construction Certification Forms Paget4

STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Keyfor Chechltst ls asfollows: )O(Accqtable N/A NotAppltcable Inc Incomplete)

VUI. Grouo F - Ertended Drv Detentlon (Includes F-I Timber Walls; and F-2 Dry Extended Detention with
Foreboy)

)O( f t. All requiremenb of Section II, Minimum Standards, apply to Group F facilities.

)O( fZ. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A g. Timber wall BMP used in intermittent stnearn only. (ie. Prohibited in perennial streams.)

N/A 34. Forebay provided approximately 20 ft. upsheam ofthe facility. Forcbays generally 4 to 6 feet in depth.

)O( F5. A rcvcrse slope prpe, vertical stand pipe or mini-banel and riser was provided to prevent cloggirg.

N/A p6. Principal spillway and outlet banel provided consisting of reinforced concrete plpe with O-Ring gaskas
for watatight joint constuction.

N/A p7. Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

N/A p3. Low flow orificc, if use4 has a minimum diamaer of three (3) inches or two (2) inches if internal orifice
contol was utilizd anda small, cagetype odcrnal tash rack.

N/A p9. Timbcrs properly reinforced or ooncrpte footing provided if soil conditions were prohibitive.

N/A Fl0. Timber wall cross members extendd to a minimum depth of tno (2) feet below ground elevation.

N/A Fl l. Protection against crosion and scour from the low flow orifice and weir-flow najectory provided-

)C( Fl2. Stilling basin or standard outlet protection provided at principal spillway outlet

,O( Fl3. Adequate, direst access provided to ttp facility. Access conidor to frcifity is at least ten (10) feet wide;
slope is less than twenty (20) percent and appropriate stabilization provided for equipment and vehicle
use. Access qctends to forebay, standpipe and timber wall, as applicable.

N/A Fl4. No visual signs of undercutting of timber walls or clogging of the low orifice w€rE present.

)O( Fl5. No visual signs of erosion or channel degradation imracdiately downsfiean of facility.

)O( Fl6. No visible signs of accumulated silVsediment werc p€sent in the facillty following consfruction or
altemately, accumulated silt/sediment was properly removed and no adverse affects to the function of the
facilrty are anticipated.

Eoginccriog ud Rcsouroe ProtectioNr Divisioo l0l?E MoUDF Bay Road, P.O. Box 8784 Williamsburg; VA 23187-8?84
Pt751-?53{6i10 F:757-?594032 jmescitycountyva.gov
Regilnpe-Protec'tim@jamescityoountyvaqov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CEECKLTST

(Key for Checklisl is asfollows: )O( Accqloble N/A Not Appltcable lglncomplete)

IX. Grouo G - Ooen Soecec Qncludes All Open Space \pes G-l; G-2; otd G-i)

XI Ot. All requiremens of Section II, Minimum Standards, apply to Group G facilities as applicable.

X{ CZ. Constructed impervious arcas appear to confonn with locations indicatcd on the approved plan and appear- 
less than sixty (60) peicent impervious in accordance with the requirements of the James City County
Chesapeake Bay Preservation Ordinance.

XX Or. Dedicared open space arcas are in undisturbod oornmon arcas, @nsewation easements or are protected by
other enforceable insfirments that ensure p€rpetual protection

lfllr\ Ol. Provisions included to clearly specify how the natural vqefated areas utilized as dedicated open space
wi[ be managed and field identified (ma*cd).

G5. Adequate protection measures were impleme,nted during construction to protect tlre defined dedicated
open spaoe arcas.

XX *. Dedicated open space aneas werc not disturbed during construction (ie. cleared" grubH or g;raded).

Enginceriog od Rcsourc Pmtcction Divisio l0l-E Mormts Bay Rood, P.O. Box t7E4 Williamsbure; VA 231t7-87E4
Pt757453670 F:757-894032 jamescitycounfiagov
Resource-Prrotectid4imescityoountwa.eov Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Key for Checffiist is osfollows: lQ( Acceptable N/A Not Applicable Inc Inconplete)

Storm Dralnase Svstcms (Associated wlth BMP's Onlvl

(ncfudes all incidental stormwater drainage convsyance systems assrciated v'ith SVIABMP facilities such as
onsite or ofsite stotm drains, open channels, inlets, manholes, jtmctions, outlet protections, deflectors, etc. These

facilities oe uternal to the treatntent function otr, ba re directly associated with drainage to and/or from a
corcmcted SWInI/BMPfacility. The intent of this portion of the cenilication is to acctrately identify the type and
quntity of Wow or ouflou, points associated with the faciw for funre reference. The Professional may use
his/her asn discretion to determine inclwivefacilities to meet the intent of this section. As a general rule, storm
droiruge systems would include incidentalfacllities to the neoest access stnrctrre upslop or downslopefrom the
normal phlxical limits ofthefacility or 800feet ofstorm drainage conveyance stEten length, whichever is less)

)O( SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

)o(

SD2. Horizontal location of all pipe and stnrctures relative to the SWlvi/BMP frcility.

SD3. Type, top elevation and invert elevation of all access type sfiuctur€s (inl€ts, manholes, etc.).

)O( SDf. Mat€rial type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

N/A SD5. Class, lenglb width and depth of riprap and outlet protections or dimensions of special energy dissipation
structur€s.

XL Other Srrctems Qncludes any non-Wical, specialty, mantfacnred or innovative stormwater management/BMP
practices or systems generally aeepted for use as or in conjunction with other acceptable
stormu,ater management/BMP practices. Requires evidence of prior satisfactory industry use

)o(

and prior hvironmental Division approval, waiver or *ception.)

Ol. All requirements of Scction II, Minimum Standards, apply to this section

Clz. Ccrtification erit€ria to be determined on a caseby-case basis by the Engineering and Resource Protection
Division specific to the proposed SWIvI/BMP facilrty.

)o(

Enginccring ad Rcsourcc Protection Divisim
?:757-253670

l0l-E Mounts Bay Road, P.O. Box 87E4
F:757-2594032

Wi[iamsbure; VA 23187-8784
jmescitycountyva.gov
Revised: June 2012
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STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

XIII. Refercnces (The Janes City Comty Record Drau'W and Constrvction Certitication Forms and ChecHists for
Stormwqter Mougement/BMP facilities were developed using the following sotrces and
references.)

Baltimore County, Maryland Soil Conservation Di$icq As-Built Stormwater Management Pond
Checklist

James City County, Virgrniq Guidelines for Design and Constnrction of Stormwater ldanagement BMP's
(October 1999).

James City &*ty, Virginia, Stormwater Hcntion/Retention Basin Design Checklist and Erosion and
Sediment Conhol and Stormwater Management D€sign Plan ChecHists.

James City County StormwatEr Policy Frameworls, Final Report of the James City County BMP Policy
Prcjecq Odober 1998, The Center for Watershed Prorcction

Prince Ceorges County, Irdarylan4 As-Built Requiremenb Retention or hention Pond/Basin.

Prince William County, Virginia, Stormwater lvlanagement Fact Sheet.

Stafford County, Virginia, As-Built Plan Checklist

Stormwater Management Design [,[anual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

USEPA/Watershed Management Institute, Stornrwater Manage,ment Inspection Forms.

Virginia Impounding Sfiucture Regulations (Dam Safety), Departnent of Conservation & Recreation,
t997.

Virginia Erosion and Sediment Confol l{andbooh Third Edition l99a Virginia Departnent of
Conservation and Recleatioq Division of Soil and Water Conservation.

Viryinia Stormwater Manageare,nt Handbooh 1999 editiorU Virginia Oepartment of Conservation and
Recreation, Division of Soil and Water Conservation.

Engineering d Rcsonrtp Protcction Divisim l0l{ Mounts Bay Roa4 P.O. Box E784 Wiliamsbure; VA 23187{784
?:757-2.534670 F:757-2594032 iamescitycountyvagov
Rcsourcefi,otection@mesciEcountl'va.sov Revised: June 2012
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James City Counfy Environmental Division
Stormwater Management / BMP Inspection Report

Infiltration Basin and Trench Facilities

County BMP lD Code (if krown): ?L-at t
Name of Facility tuL\ ak Q BMP No.: I Dare: 7 /Z+ I zot ,

Locarion: Al-trt ao&t'".rn ?*g"'tl N,.n * ?^tu).
Name ofowner, J**.., C<l*, C-ur-r\

a
Nameollnsnectn' Q"ru, n - 7 frJ-t->-,

\
TypeofFacility DtA ?-t .l----r-
Weatlrer Conditions: $Lnf 1u^n ,r0", ffEinal Inspection ft County BMP Inspection Program O Owners Inspection

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

O.K. - The item 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/integrify ofthe BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

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

Facility Item o.K. Routine Urgent Comments

Accessibility:

Roads

Parking Areas /

Gates Nfr

Locks tlA

Safety Fencing ila
Observation Wells/Areas:

Trap Doors iln
Manhole Covers iln
Grates nla
Steps

^)APretreatment Devices: O Inlet O Sump O Forebay frOtn.t
Se'diment / ldpr q^A g+ b"o,n ^Lt4; Wbe yAr^,l
Trash & Dcbris

fr-2r/r6o'I
; ^-.,.- A,r,.t jL 2a.l Ia( Alea"e

Struoturs
/ r 'l (/

Other

Page I of3



Facility Item o.K. Routine Urgent Comments

Primary Storage/ Infi ltration Area:

Trash & Debris

Sr'diment / {
Ponding / Drawdown Slp3o&4qt {*.a
Surface Aggregates l{^n,
Aesthetics

Other

Inlet Structure # I (Describe Location): Sq,q* F*tt Q'r'rpt
Condition ofStructure

Erosion Arat^l 4r&ha
Trash and Debris

Sediment /
Aesthetics

Other

Inlet Structure # 2 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Othcr

Inlet Structure # 3 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Outlets - Overflow or Bypass Control Structures (Describe Location):

Condition of Structure

Erosion

frash and Dcbris

Scdinrenl
I

Other

Nuisance Type Conditions:

Page 2 of3



Facilify Item o.K. Routine Urgent Commcnts

Mosquito Breeding

Animals, Rodents

Graffiti

Other

Perimeter (Contributing Drainage Area) Conditions:

Stabilization

Vegetation Condition

Trash and Debris

Aesthetics

Other

Remarks:

Overall Environmental Division Internal Rating:

Signature: Date: z/z> /zo, Y

Title:

SWMProg\BMP\ColnspProg\SubDetlnfi l.wpd

Page 3 of3



JUL -5

,rrr%

2011

&ecetv?g

ffi*
SU BSU RFACE EXPLORATION

AND GEOTECHNICAL ENGINEERING REPORT

JAMES CITY COUNTY MID.COUNTY PARK REHABILITATION
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Seotechnical . Constsuction Materbls. Environmental . Facilitios

July 3,2012

Shawn Gordon, Capital Projects Coordinator
James City County General Services
113 Tewning Road
Williamsburg, Virginia 231 88

ECS Project No. 07:11566

Reference: SubsurfaceExplorationand Geotechnical EngineeringReport
James City County Mid-County Park Rehabilitation
3793 lronbound Road
James City County, Virginia

Dear Mr. Gordon:

ECS Mid-Atlantic, LLC (ECS) has completed a subsurface exploration and geotechnical
engineering analysis for the referenced project. This study has been completed in general
accordance with your authorization of our proposal No. 07:1 6056R3 dated June 12, 2012.

We have enjoyed being of service to you during the design and planning phase of this project. lf
you should have any questions regarding the information and recommendations contained in
the accompanying report, or if we can be of further assistance, please do not hesitate to contact
us.

Respectfully,

ECS Mid-Atlantic, LLG

!*A//"/dra P;/A "A--
Sara B. Phillips
Project Geologist

W. Lloyd Ward, P.E.
VPMilliamsburg Branch Manager

cc: - client via mail; Mr. Bruce Abbott with AES via e-mail (bqqcp,,?,bhptJ@aqsva.com)

108 lrryarn Road, Srtc 1, $ftlllarnnhrg, VAg3l&8 ' T 757-ggSS877 . F; 7$-23SSSf8 ' urrmr'reslMhd"nsrn
ffie$#ryil$crdoo.,FIIC . FClICdrr.LLp . frCgFhrtds.LLC . 6CSkUna*,Ll.C. FCBllS#ffi, ll$. HC8$nrulbxt lJ,"f " HrCBTsm,LLP

l-,n j q
41:t--%
W.-IIOYD WARD F
uox;biib.ie P
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EXECUTIVE SUMMARY

This report contains the results of our subsurface exploration and geotechnical engineering analysis
for the proposed James City County Mid-County Park Rehabilitation project, located at 3793
lronbound Road in James City County, Virginia.

The proposed development for the first phase of this project will include the relocation and redesign
of the Kidsburg playground area, replacement of the main park building, infiltration areas, and
parking lot upgrades.

At the time of this proposal, structural loading conditions were not available. Therefore, the
estimated maximum column and wall loads for the new buildings are not expected to exceed 40 kips
and 2 kips/linear foot. Furthermore, it was assumed that flnal grade will be at or near existing
elevations.

At the time of our field investigation the majority of the site was open containing low lying vegetation,
some trees, three one-story buildings and/or shelters, a playground, paved parking, a tennis and
basketball court, ditch lines, and overhead and underground utilities. Therefore, uncontrolled FILL
materials are expected to be present on this site. The site is relatively level with elevation changes of
less than 2 feet for every 50 feet, with the exception of the ditch lines. The ditch lines were observed
to range in depth from 2 to 4 feet.

Surface cover encountered at the boring locations included approximately up to 8-inches of topsoil
materials, with an average of about 3-inches. Uncontrolled FILL materials of up to approximately 2ft
in depth were encountered at boring locations B-7, B-10, B-11, and B-12 only. The FILL materials
were granular in nature and consisted of Silty SAND (SM) and Clayey SAND (SC) with trace Gravel,
Clay, or Organics. Underlying the near surface topsoil or FILL, the natural subsurface soils were
arranged in a 2-layer configuration.

The initial soil layer was granular in nature and consisted of Silty and Clayey SAND (SM and SC)
with varying amounts of Clayto depths ranging from2 to 20 feet belowthe existing site elevations.
This layer was not encountered at borings B-1 and B-2. An isolated layer of Sandy CLAY (CL) was
encountered at boring B-11 from a depth of 2 to 4 feet below the existing site elevations. The SPT,
N-Values, ranged from 5 to 33 blows-per-foot (BPF), indicating a loose to dense relative density.
Borings B-1, B-2, B-3, B-4, B-5, 8-6, B-8, B-10, and 813 were terminated within this layer. The
second and final soil layer was cohesive in nature and consisted of CLAY (CL) with varying amounts
of Sand to the boring termination depths ranging from 6 to 20 feet below the existing site elevations.
The SPT, N-Values, ranged from 12 to 29 BPF, indicating a stiff to very stiff consistency. Boring logs
describing soil conditions encountered are included in Appendix ll of this report.

The proposed building can be supported on shallow spread footing foundation systems, bearing on
suitable undisturbed natural soils or on properly placed and compacted Engineered Fill. For planning
purposes, a net allowable soil bearing pressure of 2,000 pounds per square foot (psf) can be used,
assuming the minimum widths and embedment depth recommended herein are employed. In order
to achieve this soil bearing pressure and limit foundation settlements to one inch or less, all existing
FILL should be undercut from below footings such that they bear directly in approved natural
subgrades or compacted and documented Engineered Fill. Based on the FILL depths encountered,
and depending on final grading, up to 2-feet of existing FILL will need to be removed beneath new
foundations. Detailed foundation design recommendations are provided in this report.
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The first floor can be supported as a slab-on-grade bearing on approved natural soils or compacted
and documented Engineered Fill. Test pits or hand augers should be performed at the time of
construction to determine the content and extent of the FILL present on site. All existing FILL should
be removed from the foundation excavations and replaced with Engineered Fill, VDOT gradation No

57 Stone, or Flowable Fill. However, pending the observed test pits and a proofroll, the existing FILL
soils may be found suitable for floor slab or parking lot support. Detailed floor slab-on-grade design
recommendations are provided in this report.

Based on the results of our soil test borings, it appears that the soils that will be exposed as
pavement subgrades will consist mainly of Clayey SAND (SC) and Sandy CLAY (CL). Pavement
design recommendations for the parking lot spaces and drive isles are included in this report.

Further information regarding the subsurface exploration procedures used; soil and groundwater
conditions observed; recommended earthwork specifications; and design and construction
recommendations for foundations, slabs-on-grade, and pavements is included in the text of this
report.

This summary briefly discusses some of the major topics mentioned in the attached report.
Accordingly, this report should be read in its entirety to thoroughly evaluate the contents.



1.0 PROJECT OVERVIEW

The professional consulting services for this project were performed in accordance with your

authorization of our proposal No. 07:16056R3 dated June 12,2012. Mr. Mark Bennett with AES

provided ECS with a grading plan indicating the locations of the proposed boring locations with

respect to existing site features. Our understanding of the project site and the proposed construction

are outlined in the following sections.

1.1 Scope of Work

This subsurface exploration was completed by advancing a total of fourteen (14) soil test borings to

depths ranging from 6 to 20 feet below the existing site elevations within the lateral limits of the

proposed building, pavement, and infiltration areas. In addition, six (6) infiltration tests were

completed in the areas of proposed infiltration. Appendix I presents the approximate location of the

soil borings and infiltration tests relative to the site layout. The horizontal locations of the soil test

borings were marked in the field by ECS personnel by measuring from existing field reference points.

The boring locations were determined in the field as to avoid buried and overhead utilities, or other

obstructions that prevented drill rig access to the boring location.

Our services included a site reconnaissance, a subsurface exploration with soil sampling and

groundwater observations, laboratory testing of selected soil samples, and analyzing of the field and

laboratory data to develop geotechnical engineering recommendations related to the design and

construction of the project.

The engineering recommendations contained herein were developed from the data obtained from

the soil test borings, which indicate subsurface conditions at these specific locations at the time of

the exploration.

It is anticipated that the building will be of wood frame construction with masonry bearing walls.

Maximum column and wall loads are not expected to exceed approximately 40 kips and 2 kips/foot,

respectively. In our professional opinion, the number and location of the soil test borings are

sufficient to provide a reasonable evaluation of the subsurface soil and groundwater conditions of

the site.
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1.2 Purposes of Exploration

The purpose of this work was to explore the soil and groundwater conditions by completing soil test

borings at discrete locations at the project site. The gathered data from this exploration was used to

develop our engineering recommendations. This purpose was accomplished by:

. Advancing soil borings to investigate the subsurface soil conditions and identify the depth of

groundwater.

. Completing laboratory tests on representative soil samples obtained from the borings to evaluate

perti nent engi neering properties.

. Analyzing the field and laboratory data to develop appropriate engineering recommendations to

aid in the planning of earthwork requirements and the design of foundations, floor slabs, and

pavements.

1.3 ProposedGonstruction

The proposed development for the first phase of this project will include the relocation and redesign

of the Kidsburg playground area, replacement of the main park building, infiltration areas, and

parking lot upgrades.

At the time of this proposal, structural loading conditions were not available. Therefore, the

estimated maximum column and wall loads for the new buildings are not expected to exceed 40 kips

and 2 kips/linear foot. Furthermore, it was assumed that final grade will be at or near existing

elevations.

2.0 EXPLORATION PROCEDURES

2.1 SubsurfaceExplorationProcedures

The soil borings were advanced with an ATV-mounted auger drill rig which utilized split spoon and

mud rotary drilling techniques to advance the boreholes. Drilling services were provided by EarthCon

Services, Inc. of Marietta, Georgia.
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Representative samples were obtained from the soil borings by means of the splitbarrel sampling

procedure in accordance with ASTM Specification D 1586-99, (Standard Test Method for

Penetration Test and Split-Banel Sampling of Soils). Soil samples were collected at 2 foot intervals

to a depth of '10 feet bsg and at 5 foot intervals thereafter. In this procedure, a 2 inch O.D., split

barrel sampler is driven into a soil a distance of 24 inches by a 14O-pound hammer falling 30 inches,

using a manual hammer. The first 6-inch depth increment is considered the seating interval. The

number of blows required to drive the sampler through the next two 6-inch intervals is designated the

Standard Penetration Test (SPT) N-value and is indicated for each sample on the boring logs.

Individual Soil Boring Logs can be found in Appendix ll, of this report. A copy of the Unified Soil

Classification System (USCS) and Reference Notes for Boring Logs are included in Appendix lll of

this report.

After recovery, representative portions of each sample were removed from the sampler, visually

classified and placed in sealed glass jars. A field log of the soils encountered in the soil test borings

was maintained by ECS personnel and the drill crew. The samples were taken to our laboratory for

classification in accordance with ASTM D 2488-00 (Standard Practice for Description and

ldentification of Soil (Visual-Manual Procedure)) and laboratory testing.

The soil samples will be retained in our laboratory for a period of 60 days after the date of this report,

after which, they will be discarded unless other written instructions are received as to their

disposition.

2.2 Laboratorv Analvsis Proqram

A geologist from our office visually classified each soil sample from the test borings on the basis of

texture and plasticity in accordance with the Unified Soil Classification System (USCS) and ASTM D

2488-00 (Description and ldentification of Soils-Visual/Manual Procedures). The engineer grouped

the various soil types into the major zones noted on the boring logs. The stratification lines

designating the interfaces between earth materials on the boring logs are approximate; in situ, the

transitions may be gradual. The group symbols for each soil type are indicated in parentheses

following the soil descriptions on the boring logs.

Representative jar samples were selected and subjected to classification testing consisting of natural

moisture content, gradation (including #200 wash), and Atterberg Limits testing and analysis. Four
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(a) bulk soil samples were collected and returned to our laboratory for Moisture Density Relationship

(Standard Proctor), and California Bearing Ratio (CBR) testing and analysis. A laboratory testing

summary is included in Appendix lV.

EXPLORATION RESULTS

3.1 Site Gharacteristics

The project site is located at 3793 lronbound Road in James City County, Virginia. A site plan was

provided to ECS by the client, dated February 28,2012.

At the time of our field investigation the majority of the site was open containing low lying vegetation,

some trees, three one-story buildings and/or shelters, a playground, paved parking, a tennis and

basketball court, ditch lines, and overhead and underground utilities. Therefore, uncontrolled FILL

materials are expected to be present on this site. The site is relatively level with elevation changes of

less than 2 teet for every 50 feet, with the exception of the ditch lines. The ditch lines were observed

to range in depth trom2 to 4 feet.

3.2 Subsurface Conditions

Each soil sample obtained from the soil test borings was classified on the basis of texture and

plasticity in accordance with the Unified Soil Classification System (USCS). The group symbols for

each soil type are indicated in parentheses following the soil descriptions on the boring logs. The

various soil types were grouped into the major zones noted on the boring logs. The stratification

lines designating the interfaces between subsurface materials on the boring logs are approximate;

in-situ; the transitions may be gradual. The soil test boring logs are included in Appendix ll of this

report while a brief explanation of the USCS and Reference Notes for the Boring Logs is contained

in Appendix lll.

Surface cover encountered at the boring locations included approximately up to 8-inches of topsoil

materials, with an average of about 3-inches. Uncontrolled FILL materials of up to approximately 2 ft

in depth were encountered at boring locations B-7, B-10, B-11, and B-12 only. The FILL materials

were granular in nature and consisted of Silty SAND (SM) and Clayey SAND (SC) with trace Gravel,

3.0
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Clay, or Organics. Underlying the near surface topsoil or FILL, the natural subsurface soils were

arranged in a 2-layer configuration.

The initial soil layer was granular in nature and consisted of Silty and Clayey SAND (SM and SC)

with varying amounts of Clay to depths ranging from 2 to 20 feet below the existing site elevations.

This layer was not encountered at borings B-1 and B-2. An isolated layer of Sandy CLAY (CL) was

encountered at boring B-11 from a depth of 2 to 4 feet below the existing site elevations. The SPT,

N-Values, ranged from 5 to 33 blows-per-foot (BPF), indicating a loose to dense relative density.

Borings B-1, B-2, B-3, B-4, B-5, 8-6, B-8, B-10, and 813 were terminated within this layer.

The second and final soil layer was cohesive in nature and consisted of CLAY (CL) with varying

amounts of Sand to the boring termination depths ranging from 6 to 20 feet below the existing site

elevations. The SPT, N-Values, ranged from 12 to 29 BPF, indicating a stiff to very stiff consistency.

Boring logs describing soil conditions encountered are included in Appendix ll of this report.

Grou ndwater Observations

Observations for groundwater were made during sampling and upon completion of the drilling

operations at each boring location. A perched groundwater table was encountered at boring location

B-4 at a depth of 14.5 feet below the existing site elevations. The groundwater table was not

encountered in the remaining borings to the maximum depth explored (20-feet below the existing site

elevations).

It is noted that groundwater levels are influenced by seasonal conditions and periods of significant

precipitation or prolonged drought. Based on the soil boring data and our experience with the

geology of the project area, a perched groundwater is possible and noted on this site.

4.0 ANALYSIS AND RECOMMENDATIONS

4.1 Subqrade Preparation and Earthwork Operations

The site should be cleared by means of removing all topsoil or organic material, unsuitable FILL (as

recommended by the geotechnical engineer), or any other unsuitable materials. The soil test borings

encountered up to 8 inches of topsoil materials and up to about 2 feet of uncontrolled FILL materials.
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It is recommended that the clearing operations extend laterally at least five feet beyond the proposed

building limits. Allowing stockpiled topsoil and other unsuitable materials to be stored on building or

pavement subgrades for extended periods of time may result in the deterioration of suitable

subgrade materials. Stockpiled topsoil and excavated materials, planned for later use, should be

placed in a proposed landscaped area, until they can be used as appropriate.

Due to the complex nature of the site, the stripping depth should be evaluated at the time of

construction by representatives of the Geotechnical Engineer. lf additional stripping becomes

necessary, suitable methods should be employed to determine additional stripping depths beyond

the contract depth (such as elevations determined before and after stripping, etc.). lf undercuts are

recommended and extended into large areas, the undercut volume could be reduced by the use of

geotextiles or geogrids. The use of geosynthetic reinforcement should be evaluated by the

geotechnical engineer. Cut and fill operations should extend a minimum of 10-feet beyond the

project limits.

Any voids caused by the removal of Fill material should be backfilled, per the recommendations of

the Geotechnical Engineer, which may include compacted Engineered Fill,

No. 57 Stone, Flowable Fill, or lean mixed concrete. Existing abandoned underground utility pipe

systems (if any) may become conduits for soil migration, and the backfill above them may be

inadequately compacted. They should therefore be removed and the resulting excavations backfilled

with compacted Engineered Fill.

Existing FILL soils should be evaluated through test pits or hand augers prior to construction to

determine the suitability of the FILL for ground slab or pavement support. Existing FILL soils are

considered unsuitable for new foundation support and should be removed from below all

foundations.

After removing all unsuitable materials, cutting to the desired grade, and prior to Engineered Fill

placement, subgrades should be observed by the Geotechnical Engineer or their qualified

representative. Proofrolling of the subgrade should be accomplished using a loaded tandem axle

dump truck having a weight of at least 20 tons to aid in identifying localized soft or unsuitable

material. Any soft or unsuitable materials encountered during proofrolling should be removed and

replaced with Engineered Fill or scarified, moisture conditioned, and recompacted to the minimum

specifications given in this report.
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Existing subgrades within the expanded building and pavement limits to a depth of at least 12 inches

and subsequent lifts of Engineered Fill should be compacted to at least 95 percent of maximum dry

density as determined per ASTM D698-07 Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). Loose lifts should not

exceed 8 inches. Compaction should be accomplished with a large sheepsfoot roller for

predominately clayey soil materials and/or a heavy vibratory drum roller for granular soil materials (or

equivalent compacting equipment). The Fill should extend at least 10 feet beyond the building limits

and 2 feet beyond the edges of the pavements before being sloped to match existing grades. Fill

and cut slopes should not be constructed steeper than 3H:1V.

Any soft or unsuitable materials encountered, which cannot be stabilized by reworking the soil,

should be removed and replaced with an approved structural fill. Undercut volumes should be

determined by cross-sectioning the area before and after undercut. We have found that calculating

undercut volumes by truck counts is less accurate and generally results in additional expense to the

owner. In order to minimize undercutting and issues during earthwork activities, we recommend

earthwork operations be performed during the drier times of the year.

We recommend the contract documents include an allowance for undercutting and/or reworking soft

near surface soils (if encountered) and replacement with engineered fill. Add/deduct unit prices

should also be established so adjustment for the actual volume of undercut can be made.

The majority of the near surface soils are Sand. The sandy soils can be reused as fill or backfill.

However, the near surface clayey soils should be evaluated to determine suitability for reuse as

structural fill. Clayey material classified as CH should not be reused as structural fill. On site soils to

be re-used as structural fill and all proposed select fill soils should be submitted to the geotechnical

engineer for approval prior to their use on the project. In the event import fill material is needed, we

recommend import engineered fill (select) material consist of approved inorganic material classified

as SM, SM-SP, SP, SW, SC or better containing less than about 40% by weight Silt or Clay and free

of debris. This material should be placed in horizontal lifts not exceeding 8 inches in loose thickness,

moisture conditioned to within +l- 3o/o of the optimum moisture content, and compacted to a

minimum of 95% of the maximum dry density obtained in accordance with ASTM D-698, Standard

Proctor method. Select fill slopes should be no greater than 3 horizontal to 1 vertical.

The following is an assessment of the fill materials considered suitable for use on this project:
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On-Site Borrow Engineered Fill: Soil material classified as Sand (SM, SC, SP, SW or better) and

free of organics, and other unsuitable material. Soils obtained on-site classified as Clay (CL) having

a maximum Liquid limit of 40 and maximum Plastici$ Index of 20 may also be used as Engineered

Fill, if permitted in the final design documents.

lmported Engineered Fill: Granular soil material classified as Sand (SM, SM-SP, SC, SP, SW or

better) containing a maximum 40o/o by weight passing the No. 200 Sieve (Silt or Clay). lmported

Engineered Fill should be free of organics, debris, rubble, and other unsuitable material.

Porous Fill: Clean, crushed Gravel (such as No. 57 stone) with a maximum aggregate size of 1.5

inches. VDOT Size No. 57 Stone or ASTM C-33 washed concrete Sand are considered acceptable

Porous Fill.

Foundation Undercut Backfill: VDOT gradation No.57 crushed stone or Flowable Fill with a

minimum compressive strength of 200 psi at 28 days may be utilized for backfill beneath

foundations. Footing undercut backfill should be placed under the observation of the Geotechnical

Engineer.

Soils intended to be used as Engineered Fill should be thoroughly evaluated by the Geotechnical

Engineer prior to placement. The evaluation should be performed per ASTM D2487-OO Standard

Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System).

The ease with which suitable on-site soils can be used as Engineered Fill will depend upon their

natural moisture contents at the time of construction. Scarifying and drying of the on-site soils may

be required before recommended compaction can be achieved.

Drying and compaction of wet soils is typically difficult during the cold, winter months. Accordingly,

earthwork should be performed during the warmer, drier times of the year, if practicable. Proper

drainage should be maintained during the earthwork phases of construction to prevent ponding of

water which has a tendency to degrade soil subgrades.
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4.2 Foundation Recommendations

The proposed building can be supported on a shallow spread footing foundation system. Footings

should be founded on suitable undisturbed natural soils or on newly compacted Engineered Fill.

Footings can be designed for a net allowable bearing pressure of 2,000 psf. This bearing pressure

provides a factor of safety of at least 3.0 against general shear failure. Minimum footing widths of 24

and 36 inches should be maintained for wall and column footings, respectively, for general shear

considerations. The bottom of all footings should be embedded at least 24 inches below final

surrounding grade due to moderate shrink-swell soil conditions, frost protection, and bearing

capacity considerations.

FILL was observed in isolated areas across the project site to a depth of 2ft below the existing site

elevations. lt is recommended that all existing FILL be removed from the foundation excavations. lf

existing FILL is determined at the time of proofrolling inspection to be suitable for slab support and is

therefore left in place, all foundation excavations should penetrate the FILL to expose stable natural

soils. lsolated areas of soft, unsuitable, or othenvise deleterious material exposed in the footing

excavations should be undercut and removed from below the footings. The footing can be lowered

or footing grades can be restored by backfilling with VDOT Size No. 57 Stone or Flowable Fill having

a minimum 28-day compressive strength of 200 psi. The bearing capacity at the final footing

elevation should be verified in the field by the Geotechnical Engineer or their qualified representative

to assure that the in-situ bearing capacity at the bottom of each footing excavation is adequate for

the design loads recommended in this study.

Provided our recommendations outlined herein are followed, total foundation settlement is expected

to be less than 1 inch. Differential settlement between similarly loaded footings is not expected to

exceed lrinch. This evaluation is based on our engineering experience of the soil conditions and the

anticipated structural loading and is to guide the structural engineer with their design.

The footings should be constructed as structurally independent of floor slabs-on-grade as differential

settlement between the slabs and foundations could occur. Where this is not possible, the footings

should be thickened and reinforced as necessary. New footings should be positioned so as to avoid

bearing above or in close proximity to any deep utilities or storm drains.
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4.3 Floor Slab Desiqn

The floor slab may be supported on suitable natural soils and/or new Engineered Fill. Slab

subgrades should be re-worked to a depth of 8 inches and be re-compacted to 95% of the Standard

Proctor maximum dry density (ASTM D 698). Slab subgrades should be proofrolled by the

Geotechnical Engineer or their qualified representative, remediated as required, and approved prior

to Engineered Fill placement. lf high plasticity soils are encountered at slab subgrade elevations,

they should be removed so as to provide at least 12 inches of granular, non-cohesive material below

the slab. Existing FILL should be evaluated to determine its suitability to remain in place below the

floor slab and pavements. Approved existing FILL material should be re-worked and re-compacted to

achieve stability, as required. In the event that large areas of unstable and unsuitable subgrade are

encountered, stabilization utilizing geotextile, geogrid, moderate undercutting or a combination of

these remedial type measures could be considered under the advisement of the Geotechnical

Engineer.

The building slab-on-grade should be directly supported by a minimum of 6 inches of Porous Fill.

Porous Fill should consist of a well graded, clean granular material having a maximum aggregate

size of 1.5 inches and no more than 5% passing the #200 Sieve (GW, GP, SW, SP). VDOT Size

No. 57 Stone or ASTM C-33 washed concrete Sand are considered acceptable Porous Fill. As an

alternate, a 6-inch layer of Aggregate Base Material, VDOT Type l, Size 21A can be employed

beneath the slabs. This densely graded aggregate will help shed water and protect sensitive,

underlying soils during wetter, winter weather. The Porous Fill layer will facilitate the fine grading of

the subgrade, provide more uniform bearing conditions, and help minimize the rise of water to the

bottom of the slab (capillary action). A vapor barrier consisting of at least a 6 mil polyethylene sheet

should be placed on top of the Porous Fill in heated areas prior to the placement of concrete and

lapped at least 6 inches. Floor slab subgrades should be recompacted immediately before placing

the porous fill to repair any disturbance that may have occurred due to construction operations.

Provided the placement of Engineered Fill and Porous Fill is per the recommendations discussed

herein, the slabs may be designed assuming a Modulus of Subgrade Reaction, Ks, of 150 psi per

inch.

Thickened slab sections which support relatively lightly loaded walls need not contain the underslab

Porous Fill layer provided soils exposed in the excavation bottoms are suitable and stable.
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However, their excavations should be prepared and, if necessary, undercut in the same manner as

the footings.

We recommend that the floor slab be isolated from the foundation footings so differential settlement

of the structure will not induce shear stresses in the floor slab. Where this is not possible, the

footings should be thickened and reinforced as necessary. Also, in order to minimize the crack width

of any shrinkage cracks that may develop near the surface of the slab, we recommend mesh

reinforcement be included in the design of the floor slab. The mesh should be within the top half of

the slab to be effective.

4.4 Seismic Desiqn Recommendations

In accordance with Section 1613.5.2 of the 2009 International Building Code and based on the

information collected during the implementation of our subsurface exploration, the site is assigned

an initial Site Class of D. This Site Class was determined using the N-Value method (which tends to

be a more conservative method) from shallow borings and our experience in the area.

4.5 Pavement Recommendations

Private Parking Lots and Access: For the construction of new pavements, we recommend that any

soft, unstable and/or unsuitable materials be removed from within the 2-foot expanded pavement

limits. The exposed surface should be proofrolled and carefully observed at the time of construction

in order to aid in identifying any localized soft or unsuitable materials. This material where

encountered, should be closely evaluated during construction and should be removed from below

the pavement as required and/or considered necessary by the Geotechnical Engineer. In the event

that large areas of unstable and unsuitable subgrade are encountered, stabilization utilizing

geotextile, geogrid, moderate undercutting or a combination of these remedial type measures could

be considered under the advisement of the Geotechnical Engineer.

Based on the results of our soil test borings and CBR test results, it appears that the soils that will be

exposed as pavement subgrades will consist mainly of Silty SAND (SM) and Clayey SAND (SC).

The average soaked CBR value was determined to be 9.3. The average soaked CBR value was

multiplied by a value of 213, resulting a design CBR value of approximately 6.2. Therefore, a design

CBR value of 6.2 should be utilized for the proposed pavement areas.
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For the parking lot and access road, the following minimum pavement sections can be used. These

sections assume a maximum ADT of 500 Vehicles Per Day (VPD) for the parking areas and main

entrances. The Heavy Duty Pavement contains an allowance for up to 25 trucks per

day (5%).

Asphalt Surface:
Aggregate Base:
Subgrade:

Asphalt Surface:
Asphalt Base:
Aggregate Base:
Subgrade:

STANDARD DUTY PAVEMENT
(Automobile Parking)

2.0 inches Asphalt Surface MaterialType SM-12.5A
8.0 inches Aggregate Base Material Type l, Size 21B
Stable and compacted to a dry density of at least 95% of the soil's
Standard Proctor maximum dry density (ASTM D698) to a depth of 8.0
inches below subgrade elevation.

HEAVY DUTY PAVEMENT
(Drive Lanes/Entrances)

1.5 inches Asphalt Surface MaterialType SM-12.5A
2.5 inches Asphalt Base MaterialType BM-25.0
8.0 inches Aggregate Base Material Type I Size 21B
Stable and compacted to a dry density of at least 95% of the soil's
Standard Proctor maximum dry density (ASTM D698) to a depth of 8.0
inches below subgrade elevation.

The pavement sections provided above should be considered the minimum recommended section

for the anticipated traffic classification. Revised and/or modified pavement sections may be required

in areas of concentrated and heavy traffic. The Civil Engineer should review actual traffic patterns to

assure they are compatible with the minimum recommended sections.

We recommend that any dumpster pads (including the area the collection truck will be on while

emptying the dumpster) and loading dock pavements be rigid (concrete) pavement sections. We

recommend that concrete pavements be comprised of a minimum of 6 inches of Portland cement

concrete having a minimum 28-day compressive strength of 4,000 psi. The concrete should be air

entrained and should be reinforced with welded wire mesh-type reinforcement. Construction joints

or sawcut joints should be provided at a maximum spacing of 12 feet. Four inches of untreated

aggregate base material, Type I - Size 21A, is recommended beneath exterior concrete pavements.

An important consideration with regard to the design and construction of pavements is surface and

subsurface drainage. Where standing water develops, either on the pavement surface or within the

base course layer, softening of the subgrade and other problems related to the deterioration of the

pavement can be expected. Furthermore, good drainage should minimize the possibility of the
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subgrade materials becoming saturated over a long period of time. Based upon the results of the

soil test borings, the groundwater table should not significantly affect the performance of pavements;

however, surface runoff water that is trapped during construction on the exposed subgrade soils

could create localized deterioration of the soil's bearing capacity. Standing water that may develop

on the surface of the pavement may be controlled by adequate design (surface graded to control

runoff to desired locations - catch basins, drain inlets, gutters, etc.), adequate compaction of each lift

of pavement section component material (to reduce localized settlements that result in ponding) and

accurate grading of each lift of pavement section component matedal (to achieve the desired design

grades). Standing water that may develop within the base course layer may be removed by

installing temporary weep holes in drainage structures, construction of drainage swales and

diversion ditches, and proper backfill and grading behind curbs to minimize water intrusion from

behind the curbs.

Pavement subdrains or drainage ditches should be provided behind curbs in cut areas where the

grades slope toward the pavements. The invert elevation of swales should be at least 1 foot below

the pavement subgrade level. Pavement subdrains should be extended to an appropriate discharge

point.

Infiltration Testinq

Six (6) field infiltration tests were completed utilizing the Johnson Meter at depths ranging from 6 to

10 feet below the existing surface elevations. The infiltration test results are provided in Appendix V.

Utilizing the Johnson Meter, we recorded the following in-situ infiltration values illustrated below:

Table 1: Measured Infiltration Rates

Test
Location

Infiltration
Test No,

Ksat
Test

Depth
fFeetl

Ksat Rate
(in/hour)

USDA Soil
Glassification

B-6 INF-1 10.0 0.01 SC
B-5 INF-2 10.0 0.01 SM
B-4 INF-3 6.0 0.01 SC
B-3 INF-4 6.0 0.01 SC
B-7 INF-5 10.0 0.01 SC
B-8 INF-6 10.0 0.01 SC

4.6
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The measured rates fall into Hydrologic Soil Grouping D. Typically, soils with the Hydrologic Soil

Group designations of A and B are considered suitable for infiltration purposes. Some soils

designated as C type soils are considered suitable for infiltration practices, but these soils would

need to be evaluated on a case specific basis. Soils with group designations of D are not considered

suitable.

A perched groundwater table was encountered at boring location 84 at a depth of 14.5 feet below

the existing site elevations. The groundwater table was not encountered in the remaining borings to

the maximum depth explored (2O-feet below the existing site elevations). The soils encountered

were generally granular in nature and consisted of Silty or Clayey SAND (SM or SC) in a medium

dense to dense condition, rendering low infiltration results.

Gonstruction Gonsiderations

Exposure to the environment may weaken the soils at the footing bearing level if the foundation

excavations remain open for too long a time. Therefore, foundation concrete should be placed the

same day that excavations are made. lf the bearing soils are softened by surface water intrusion or

exposure, the softened soils must be removed from the foundation excavation bottom immediately

prior to placement of concrete.

All Engineered Fill materials should be placed, compacted, and tested in accordance with the

recommendations contained in this report. We recommend that all cut and fill operations be

observed on a full{ime basis by the Geotechnical Engineer or their qualified representative to

determine if minimum earthwork and compaction requirements are being met.

In a dry and undisturbed state, the subgrade soils at the site will provide moderate subgrade support

for Engineered Fill placement and construction operations. However, when wet, these soils will

degrade quickly either with or without disturbance from contractor operations. Therefore, positive

site drainage should be maintained during earthwork operations so as to help maintain the stability

of the soil. We recommend that the design depths of stone be placed in the pavement areas early in

the construction so as to help protect these subgrades. Any subgrades left exposed to precipitation

will quickly degrade, regardless of the construction traffic exposure. Attempting site work during

adverse seasonal conditions will have significant effect on the sitework budget as substantially more

undercutting may be required. ldeally, earthwork should be performed during the summer or early

fall (typically drier and warmer months).
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CLOSING

lf changes are made in the overall design or location of the building and other structures or if our

assumptions differ significantly from the actual design, the recommendations presented in this report

must not be considered valid unless the changes are reviewed by ECS and our recommendations

are modified or verified in writing. We request the opportunity to review the foundation plan, grading

plan, and applicable portions of the project specifications when the design is finalized. This review

will allow us to ascertain whether these documents are consistent with the intent of our

recommendations.

This report has been prepared for the exclusive use of James City County, its affiliates and

subsidiaries and their successors, assigns, and grantees and their designers for specific application

to the project described herein. Our conclusions and recommendations have been rendered in a

manner consistent with the level and skill ordinarily exercised by members of the geotechnical

engineering profession in the Commonwealth of Virginia. No other warranty is expressed or implied.

Our conclusions and recommendations are based on design information furnished to us and our

experience with similar projects. They do not necessarily reflect variations in the subsurface

conditions, which can occur between borings or in unexplored areas of the site, due to geologic

characteristics of the region or past land use. Should such variations become apparent during

construction, it will be necessary to reevaluate our conclusions and recommendations based upon

site observations of the conditions.

Field obseryations, monitoring, and quality assurance testing during earthwork and foundation

installation are an extension of and integral to the geotechnical design recommendation. We

recommend that the owner retain these services and we be allowed to continue our involvement

throughout these phases of construction. ECS is not responsible for the conclusions, opinions or

recommendations of others based on the data in this report.

5.0
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' Division of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based on Afterberg limits; suffix d used when
L.L. is 28 or less and the P.l. is 6 or less; the suffix u used when L.L. is greater than 28.
o Bordedine classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC,wellgraded gravel-sand mixture with clay binder. (From Table 2.16 - Winterkom and Fang, 1975)



REFERENCE NOTES FOR BORING LOGS

l. Drilling Sampling Symbols

SS Split Spoon Sampler ST Shelby Tube Sampler
RC Rock Core, NX, BX, AX PM Pressuremeter
DC Dutch Cone Penetrometer RD Rock Bit Drilling
BS Bulk Sample of Cuttings PA Power Auger (no sample)
HSA Hollow Stem Auger WS Wash sample
REC Rock Sample Recovery % RQD Rock Quality Designation %

ll. Gorrelation of Penetration Resistances to Soil Properties
Standard Penetration (blows/ft) refers to the blows per foot of a 140 lb. hammer falling 30
inches on a 2-inch OD split-spoon sampler, as specified in ASTM D 1586. The blow count is
commonly referred to as the N-value.

A. Non-Cohesive Soils (Silt, Sand, Gravel and Combinations)

Density
Under 4 blows/ft
5 to 10 blows/ft
11 to 30 blows/ft
31 to 50 blows/ft
Over 51 blows/ft

Relative Properties
Very Loose
Loose
Medium Dense
Dense

Dense

Adjective Form
with

12o/o to 49o/o

5o/o to 12o/o

Boulders
Cobbles
Gravel Coarse

Medium
Fine

Sand Coarse
Medium
Fine

Silt and

Particle Size ldentification
8 inches or larger
3 to 8 inches
1 to 3 inches
lzto l inch
%tolzinch
2.00 mm to % inch (dia. of lead pencil)
0.42to 2.00 mm (dia, of broom straw)
0.074 to 0.42 mm (dia. of human hair)
0.0 to 0.074 mm (particles cannot be seen

B. Cohesive Soils (Clay, Silt, and Combinations)

Blows/ft

Under 2
3to4
5to8
9to 15
16 to 30
31 to 50
Over 51

Consistency

Very Soft
Soft

Medium Stiff
stiff

Very Stiff
Hard

Hard

Unconfined
Comp. Strength

Qo $s0
Under 0.25
0.25-0.49
0.50-0.99
1.00-1.99
2.00-3.00
4.00-8.00
Over 8.00

Degree of
Plasticity

None to slight
Slight

Medium
High to Very High

Plasticity
lndex

0-4
5-7

8 -22
Over 22

Water Level Measurement Symbols

WL Water Level BCR Before Casing Removal DCI Dry Cave-ln
WS While Sampling ACR After Casing Removal WCI Wet Cave-ln
WD While Drilling V Est. Groundwater Level V Est. Seasonal High GWT

The water levels are those levels actually measured in the borehole at the times indicated by the
symbol. The measurements are relatively reliable when augering, without adding fluids, in a granular
soil. In clay and plastic silts, the accurate determination of water levels may require several days for
the water level to stabilize. ln such cases, additional methods of measurement are generally applied.



Appendix lV

Summary of Laboratory Test Results
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Appendix V

Field lnfiltration Test Results
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STORM WATER NARRATIVE

I PROJECT DESCRIPTION
This plan contains a multi-phase project for improvements in Mid County Park. The first
phase (Phase 1) of this project consists of the replacement of the office building,
relocation and remodel of the Kidsburg playground area, the addition of a Splash Park,
parking lot upgrades, and stormwater management facilities. The stormwater facilities
consist of an expanded existing on-site dry pond and two grass channels with timber
check dams.

The next phases of this project (Phases 2 through 4) will include the addition of a 150
seat shelter and more improvements to existing parking lots. Stormwater management is
provided for these next phases through the use of a bioretention facility.

II EXISTING SITE CONDITIONS
This site is currently developed as a park. The majority of the stormwater runoffis
currently conveyed overland to existing onsite stormwater management facilities. These
consist of grass channels with check dams on the southern and western sides ofthe
properties.

III ADJACENT PROPERTIES
The proposed site is bordered on the south by Ironbound Road (State Route 615), on the
east by News Road (Route 613), and on the north by Monticello Avenue (State Route
l47l). West of the project is Steeplechase Apartments and Greensprings Chapel.

IV OFFSITE AREAS
There is one area of offsite disturbance associated with the waterline connection located
in the Monticello Ave. right-of-way.

v soll,s
The project area consists of l lC-Craven-Uchee complex, l9B Kempsville-Emporia Fine
Sandy Loam, and 29B-Slagle Complex with slopes ranging from 2 to l0 percent.

VI CRITICAL EROSION AREAS
There are no critical erosion areas or areas of 25% slope impact associated with this
project.

VN EROSION & SEDIMENT CONTROL MEASURES
Erosion & Sediment Control is provided for this project through the use of sediment traps
and other erosion and sediment control measures. Sediment traps are provided in the
location of the proposed grass channels allowing for their conversion at the completion of
construction. Silt fence, tree protection, inlet protection, etc., is provided where
appropriate on the site. See plan sheet C-05 for the Phase I erosion and sediment control
plan and sheet C-08 for Phase 2.
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VIII STORMWATER MANAGEMENT & WATER QUALITY

This project is a being treated as a redevelopment project; therefore the required pollutant
discharge for the site is based on the existing conditions less 10%. Stormwater
Management and water quality will be attained for this project through the use of four
stormwater management facilities. In Phase I construction, the existing dry pond will be
expanded and there will be two grass channels with timber check dams that will provide
water quality treatment. One bioretention facility will be constructed as part of Phase 2
Construction.

As shown in the Appendix C, water quality calculations have been provided for project at
full build-out (Phase I through 4). The water quality treatment is provided by the
expanded existing dry pond and the grass channels. Water quality volume for the site is
provided by Grass Channel #2 andthe expanded Dry Pond. Calculations are provided
showing that these two facilities will treat the first flush of runoff(1" per impervious
acre).

Runofffrom the proposed building area, the northern end of the main parking lot, and the
renovated playground will be treated by Grass Channel #l before entering the expanded
Dry Pond. Runoffwill be conveyed via sheet flow to a system of storm systems, grass
swales, and culverts and eventually into the grass channel. Eventually the runoffwill
reach the Dry Pond, which has been expanded to provide water quality volume as well as
channel protection volume for its drainage area. A total of 2.45 acres of impervious
cover are treated by Dry Pond, which requires a water quality treatment volume of 4,356
cf and a channel protecton volume of 15, 459 cf. 15,540 cf of storage is provided from
the bottom of the facility (elev=79.0) to the outfall elevation of 81.85, The facility will
utilize an existing Drop Inlet as its outlet structure. The outlet structure will have its low-
flow orifice modified ftom 8" diameter to 2.5" diameter. This will provided the
minimum required 24-hour drawdown time required. Information about pre-development
and post-development flows for the Dry Pond Facility is shown below:

As shown in the chart above, the dry pond will attenuate the flow to below pre-
development conditions for all storm events. The pre-development curve number
(CN:74) and time of concentration (25 min.) is based on numbers from the downstream
restoration project performed by Williamsburg Environmental Group. The post-
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development conditions have a higher curve number (CN:76) and a slightly larger

drainage area, but a similar time of concentration.

Runoff from the southern side of the existing parking lot and the bus parking area will be

treated by Grass Channel #2. Runoffwill be conveyed via sheet flow across the parking
lot, then into grass swales before discharging into the facility. The facility has been sized
based on containing the first flush runoffvolume of one inch per impervious acre. A
total of 0.25 acres of impervious cover are treated by Grass Channel #2, which requires a

treatment volume of 908 cf. 1,050 cf of storage is provided behind the proposed timber
check dams.

Due to poor soils on the site, there may be some concem that runoffbeing treated by the
timber check dams may pond for too long and become stagnant. This is remedied by
having weep-holes with gravel filters at the subgrade level as shown in the plans. This
will allow any runoffthat has ponded behind the dams to slowly pass the check dams as

intended. The gravel will be surrounded by mesh wire so that children will not be able
remove any stones and it won't becbme ahazard.

In addition to the expanded dry pond and the two grass channels, a bioretention facility
will be provided in Phase 2 ofthe project. It will be located within the traffic circle and
will treat runofffrom the proposed shelter and associated parking lot. Once treated by
the bioretention facility, the runoffwill outfall into the expanded dry pond. Due to
topographic constraints ofthe site, the bioretention facility will only be able to provide a
16" section of bioretention soil. The bioretention facility is not needed to provide the
necessary water quality treatment for the site. It will act as pretreatment for runoff
coming from the shelter and associated parking lot before entering the dry pond facility.
A Hydraflow analysis is provided in Appendix C to show that the bioretention facility
will not be overwhelmed.

rx sToRM sYsrEM, swALE, AND CULVERT ANALYSIS
The runofffrom the main parking lot will be collected into storm drainage systems

installed as part of this project. These consist of several pipes and inlets located through
the parking lot. The storm drainage system is analyzed using Rational Method with a
minimal time of concentration and therefore maximum intensity. All pipes are oversized

to minimize losses within the system and maintain the lowest possible HGL based on the

computations. It should be further noted that the Hydraflow Software utilized for the
design does not account for inlet shaping within the inlets, which reduces the junction
losses at each inlet and therefore lowers the actual HGL within the system when

compared to design.

Each swale on site was analyzed to determine velocity and capacity during 2-year and
l0-year events. These computations can be found in the attached information for each

swale.

Each culvert was checked to confirm adequacy and calculations are provided in the
attached information.



X RESULTS & CONCLUSIONS
Through the use of the expanded dry pond and the proposed grass channels, water quality
is provided to the entire redeveloped site. In addition, in accordance with MS-19 the 2
and l0 year storm peak flow are detained to a rate lower than the predeveloped condition.
Through the use of grass channels, storm systems, and multiple stage stormwater
management facilities, much of the storm runoffwill be slowed down and attenuated. In
addition to the required water quality treatment provided by the expanded dry pond and
Grass Channel #2,the bioretention facility and Grass Channel #1 will provide additional
water quality treatment for the site.
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EROSION & SEDIMENT CONTROL CALCULATIONS

Sediment Trap Calculations
Temporary Slope Drain Calculations
TSD Outfall Protection Calculations
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Project:
Project No.:

Subject:

Date:

Calculated By:

Mid County Park
wl01{9-E-19

Sediment Trap Desiqn
Sediment Trap #1

I
I
I
I
I
I
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I

Drainage Area to Sediment Trap

Required Wet Storage = 67 cylacre * (Drainage Area)

Required Dry Storage = 67 cy/acre * (Drainage Area)

Determine Volume of Sediment Trap by Gontour:

Area Volume
Elevation Depth (sq. ft.) (cu. ft.)

83 0 3074 0

= 2.86 Acres

-

Volume
(cu. vd.)

0

192 cubic yards, or
5,174 cubic feet

192 cubic yards, or
5,174 cubic feet

Sum Sum
Volume Volume
(cu. ft.) (cu. vd.)

00
3453

7700

12814

12814

12814

12814

17.16 feet

u.41
(Use 84.50)

85.52
(Use 86.00)

83.75

__:_f""t

5566

3453

4247

5114

Length of Aggregate Outlet Weir = 6 ft./acre & (Drainage Area)

Elevation of Wet Storage Volume

Elevation of Dry Storage Volume

Elevation of accumulated sediment when sediment
removed is required (ll2wetstorage volume)

Top Width of Embankment (Ho = 1.1 ft.)

1

1

1

0

0

0

86

-

86

0

0

0

128

157

189

0

0

0

128

285

475

475

475

475

Page 1 of 1



@$rsrrrTr|oE+folEERs

Project:
Project No.:

Subject:

Date:
Calculated By:

6t5t2012

Mid Gountv Park

Sediment Trao Desiqn
Sediment Trap#2

I
I
I
I
I
I
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I
t
I
I
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t
I
I

Drainage Area to Sediment Trap

Required Wet Storage = 67 cy/acre * (Drainage Area)

Required Dry Storage = 67 cy/acre * (Drainage Area)

Determine Volume of Sediment Trap by Contour:

= 1.43 Acres

-

Elevation

82.5

Depth

0

0.5

1

1

0

0

0

Area Volume
(sq. ft.) (cu. ft.)

1317 0

1634 737.75

1976.5

2696.5

0

96 cubic yards, or
2,587 cubic feet

96 cubic yards, or
2,587 cubic feet

Sum Sum
Volume Volume
(cu. ft.) (cu. vd.)

00
738 27

2714

5411

ill1

5411

5411

8.58 feet
(Use 9')

83.94
(Use 84.00)

84.91

(Use 85.00)

83.28

Volume
(cu. vd.)

0

27

3074

83

84

85

85

85

85

0

0

101

200

200

200

200

73

100

0

0

0

Length of Aggregate Outlet Weir = 6 ft./acre & (Drainage Area)

Elevation of Wet Storage Volume

Elevation of Dry Storage Volume

Elevation of accumulated sediment when sediment
removed is required (1l2wet storage volume)

Top Width of Embankment (Ho = 1.0 ft.)

Page 1 of 1
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APPENDIX B

sToRM SYSTEM, SWALE, AND CULVERT CALCULATIONS

Storm System Hydraflow Reports
Storm Svstem Outfall Protection Calculations

Swale Adequacy Calculations
Culvert Calculations

Culvert Outfall Protection Calculations
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Williamsburg
Gloucester
Richmond
Fredericksburg

(757)253-0040
(804)6934450
(804) 330-8040
(540) 710-6606

Project:
Project No.:

Subject:
Date:

Calculated By:

Mid Gounty Park
wl0119-E-19

Channel Desiqn
June 18,2012

CONSUTIINC ENENEENS

Design Point: Swale #1

Drainage Area = 0.38 Acres

= 0.60

= 5.70 in/hr

0.60 x 5.70 x
1.30 CFS

Ghannel Characteristics

c
I

Q=ClA

=

= 3.00 :1

= J.-6il:1
= TdFrt.
= 1.50 Ft.

=Tyo
= 0.050 Fallow

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall lntensity) TC = 5 minutes

(Peak Flow)

Wetted Perimeter = 3.70 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV)

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Veloci$ (V)
Flow (Q)

0.58
1.03
0.28
1.26
1.30

Ft.
SF
Ft.
Ft./sec.
cFs

Drainage Area = 0.38 Acres
0.60
7.20 in/hr

Q=ClA
7.20 x 0.38

Channel Characteristics

c
I

0.60 x
1.64 CFS

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TG = 5 minutes

(Peak Flow)

Wetted Perimeter = 4.03 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV)

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Veloci$ (V)
Flow (Q)

:1

"1Ft.

Ft.
o/o

= 0.64

= 1.22

= 0.30

= 1.34

= 1.63

3.00
3.00
0.00
1.50
1.00

0.050 Fallow

Ft.

SF
Ft.

Ft./sec.
CFS

i-T Rss

HBotton Viclth



Williamsburg
Gloucester
Richmond
Fredericksburg

(757) 253-0040
(804) 6e34450
(804) 330-8040
(540) 710-6606

Project:
Project No.:

Subject:
Date:

Calculated By:

Mid County Park
w10119-E-19

Channel Design
June29,2012

CONSULTING ENCINEENS

Design Point: Swale #2

x 5.70 x 0.71
CFS

c
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

= 0.70

= 5.70 in/hr

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensi$)

(Peak Flow)

TG = 5 minutes

Q=ClA
= 0.70

= 2.83

Ghannel Characteristics
Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

= 3.00 '.1

= 3.00 :1

= 0.00 Ft.

= 1.50 Ft.

= 0.50 o/o

-

= 0.050

= 0.89 Ft.

= 2.39 SF

= 0.42 Ft.

= 1.18 Ft./sec.

= 2.83 CFS

Wetted Perimeter = 5.64 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EC-2 Matting

Drainage Area = 0.71 Acres
0.70
7.20 in/hr

Q=ClA
= 0.70 x
= 3.58 CFS

Channel Gharacteristics

7.20

(Area draining to Design Point)
(Runoff Coefficient)c

I (Design Rainfall lntensity)

(Peak Flow)

TG = 5 minutes

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

3.00
3.00
0.00
1.50
0.50

0.050

:1

:1

Ft.
Ft.
o/o

0.71

Fallow

0.97
2.84
0.46
1.26
3.57

Ft.

SF
Ft.

Ft./sec.
CFS

Wetted Perimeter = 6.16 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) 'Use EC-2 Mafting



Williamsburg
Gloucester
Richmond
Fredericksburg

(757)253-0040
(804) 6934450
(804) 330-8040
(540) 710-6606

Project:
Project No.:

Subject:
Date:

Calculated By:

Mid County Park
wl0119-E-19

Channel Design
June29,2012

CONSUIIINO ENCINEERS

Design Point: Swale #3

Drainage Area = 1.16 Acres

= 0.60

= 5.70 in/hr
c
I

t
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TC = 5 minutes

Q=ClA

=

0.60 x
3.97 CFS

5.70 x

= 
.ffi 

Faltow

(Peak Flow)
1.16

Ghannel Gharacteristics

-

Rt. Sideslope = 3.00 :1

Lt. Sideslope = :-dd-:t
Base Width = TdF-Ft.
Max. Depth = %6-ft.
Channelslope = T%
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

0.82 Ft.
2.03 SF
0.39 Ft.
1.95 Ft./sec.
3.96 CFS

Wetted Perimeter = 5.21 Ft.

(From Manning's Equation)
(From Continui$ Equation Q=AV) *Use EC-2 Matting

i-l- RSs

ffiBottori Vidth

Drainage Area = 1.{6 Acres
0.60
7.2O in/hr

Q=ClA

=

7.20 x 1.16

Channel Gharacteristics

c
I

0.60 x
5.01 CFS

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall lntensity)

(Peak Flow)

TC = 5 minutes

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

3.00 :1

3.00 :1

0.00 Ft.
1.50 Ft.

1.50 o/o

0.050 Fallow

r[\ --r
LSS 1-T Rss

p--*l-Botton Vldth

Wetted Perimeter = 5.68 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EG-2 Matting

= 0.90

= 2.42

= 0.43

= 2.06

= 4.99

Ft.

SF
Ft.

Ft./sec.
CFS



t
I

Project:
Project No.:

Mid County Park
wl0119-E-19

CONSUTNNC ENGINEENS

Williamsburg (757) 253-0040
Gloucester (804) 6934450
Richmond (804) 330-8040
Fredericksburg (540)710-6606

Subject: Channel Design
Date: August 8,2012

Calculated By: GVC

I Design Point: Grass Channel#1

Drainage Area -- 1.64 Acres
c =-ffi
| =Finmr
Q=ClA

=

Channel Characteristics
Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
Channel Slope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)

Flow (Q)

0.60 x
5.61 CFS

I
t
I
I
I
I
I

(Area draining to Design Point)
(Runoff Coefftcient)
(Design Rainfall Intensity)

(Peak Flow)

TC = 5 mlnutes

5.70 x 1.64

= 3.00 :1

= 3.00 :1

= 4.00 Ft.

=:t-ilrt.
= 1.00 o/o

= 0.050 Fallow

0.58 Ft.
3.30 SF
0.43 Ft.
1.70 Ft./sec.
5.60 CFS

Wetted Perimeter = 7.64 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EC-2 Mafting

c
I

I
I
I
I
I
t

Drainage Area = 1.64 Acres
0.60
7.20 in/hr

Q=ClA
7.2O x 1.64

Channel Characteristics
Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
Channel Slope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)

Flow (Q)

(Area draining to Design Point)
(Runoff Coefficient)

= 0.60 x
= 7.08 CFS

(Design Rainfall lntensity)

(Peak Flow)

TC = 5 minutes

3.00
3.00
4.00
2.00
1.00

0.050

0.65
3.88
0.48
1.82
7.06

:1

Ft.
Ft.
o/o

Ft.
SF
Ft.
Ft./sec.
CFS

Wefted Perimeter = 8.12 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV)

I
I
I



I
I

Williamsburg (757) 253-0040
Gloucester (804) 693-4450
Richmond (804) 330-8040
Fredericksburg (540) 710€606

Project: Mid County Park
w10119-E-19Project No.:

Subject:
Date:

Calculated By:

June 18,2012
CONSUMNG CNGINEERS

t Design Point: Grass Channel#2

= 0.50 x
= 9.27 CFS

t
t
I
I
I
I
I

Drainage Area = 3.37 Acres
c=...ffi
| =Finnr
Q=ClA

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TC = 7 minutes

(Peak Flow)

Wetted Perimeter = 7.32 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EC-2 Mattlng

5.50 x

Channel Characteristics
Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth

ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)

Flow (Q)

= 3.00 :1

= -Tdil:1
= 0.00 Ft.

=:.-dFrt.
=-aFyo
= 0.050 Fallow

= 1.16 Ft.

= 4.02 SF

= 0.55 Ft.

= 2.30 Ft./sec.

= 9.25 CFS

c
I

I
I
I
t
I
I

110 Year Storm - CapaciW Check I.-
Drainage Area = 3.37 Acres

0.50
7.00 in/hr

Q=ClA
= 0.50

= 11.80

Channel Characteristlcs

7.00 xx
CFS

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall lntensity) TG = 7 minutes

(Peak Flow)

Wefted Perimeter = 8.02 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV)

Rt. Sideslope
Lt. Sideslope
Base Width
Max, Depth
ChannelSlope
Mannings (n)

DePth of Flow =
Area =
Hydraulic Radius =
Velocity (V) =
Flow (Q) =

3.00 :1

3.00 :1

0.00 Ft.
2.OO Ft.
f .33 o/o

0.050 Fallow

1.27 Ft.
4.82 SF
0.60 Ft.
2.U Ft./sec.
1r.78 CFS

t
I
I



Gulvert ReportI
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Hydraflow Express Extension for AutoCADtO Civil 3DrO 2012 by Autodesk, Inc.

Culvert #1

Wednesday, Aug82012

lnvert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
lnlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

= 90.00
= 25.00
= 1.00
= 90.25
= 12.0
= Cir
= 12.0

=l
= 0.012
= Projecting
= 0.0045, 2,0.0317, 0.69, 0.5

= 92.25
= 5.00
= 10.00

C'0.60. ,

[3 ?.o'Yhr
4,0'n N

Galculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

= 1.60
= 1.60
= (dc+D)/2

= 1.60
= 1.60
= 0.00
= 2.47
= 3.68
= 90.77
= 90.79
= 91.02
= 0.77
= Inlet Control

90.50

90.00

89.50
202530354045
E HGL 

- 

Embank
tcach (fi)
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Culvert Report
Hydraflow Express Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk' Inc' c,0-7s

i,o'7'o
A'0A1 AC

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Wednesday, Au982012

Culvert #2

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Inlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft)

92.00

88.O0

= 88.78
= 20.00
= 4.60
= 89.70
= 12.0

= Cir
= 12.0
=l
= 0.012
= Projecting
= 0.0045, 2, 0.0317,0.69, 0.5

= 91.00
= 5.00
= 10.00

Culvert #2

= 5.09
= 5.09
= (dc+D)/2

= 5.09
= 5.09
= 0.00
= 3.60
= 4.44
= 89.62
= 90.39
= 90.74
= 1.04
= lnlet Control

Hw Depth (fti

2.n

91.00

024
Cir Culvert

68

- 

HGL

12 14

- 

Embank

18 28

Reach (fii

lnlet co

I

7
I
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Culvert Report
Hydraflow Express Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, lnc.

Culvert #3

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Inlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

= 86.00
= 28.00
= 1.79
= 86.50
= 18.0
= Cir
= 18.0
-1
= 0.012
= Projecting
= 0.0045, 2,0.0317, 0.69, 0.5

= 88.50
= 5.00
= 10.00

C'O.toi
i"" ?'O
A, lq.r^ nc

Galculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Wednesday, Aug 8 2012

= 6.51
= 6.51
= (dc+D)/2

= 6.51
= 6.51
= 0.00
= 4.15
= 5.27
= 87.24
= 87.49
= 87.98
= 0.99
= lnlet Control

88.00

87.50

87.00

86.50

86.O0

85.50
0 5 10162A25 30354045 50

gir Culvert 

- 

Embank
Reach (fl1
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Culvert Report
Hydraflow Express Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc

Culvert #4

C, o-40
i,71.0 ;nltn'

h= r?7 tt
Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Wednesday, Au182012

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Inlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

EIev {ft)

88.50

s7.fi

87.00

= 86.00
= 36.00
= 2.08
= 86.75
= 15.0
= Cir
= 15.0
=l
= 0.012
= Projecting
= 0.0045,2, 0.0317, 0.69, 0.5

= 88.25
= 8.00
= 10.00

Culvert #4

= 3.56
= 3.56
= (dc+D)/2

= 3.56
= 3.56
= 0.00
= 3.36
= 4.53
= 87.01
= 87.51
= 87.87
= 0.90
= Inlet Control

89.O0

Hw Depth (fi)

1.75

86.00

0.75

Q.25

0 5 10

Cir Culvert

15 20

- 

HGL

25 30 35

- 

Embank

# tr

trol

45

-9.75
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Gulvert Report
Hydraflow Express Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc.

Culvert #5 (Grass Chann el #2)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
lnlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

EleY (ft)

87.00

Projecting
0.0045, 2,0.0317, 0.69, 0.5

f .b.tO
\ '7,o '"L.A,3.37 Ac

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Wednesday, Aug 8 2012

= 11.80
= 11.80
= (dc+D)/2

= 11.80
= 11.80
= 0.00
= 5.10
= 5.69
= 84.85
= 85.18
= 85.78
= 1.27
= lnlet Control

Hw Depth (fi}

= 83.73
= 21.00
= 2.19
= 84.19
= 15.0
= Cir
= 15.0
=l
= 0.012

= 86.00
= 8.00
= 10.00

u'
Cir Culvert

10

- 

HGL

Culvert #5 (Grass Channel #2)

20

- 

Embank
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Culvert Report
Hydraflow Express Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc.

Existing Culvert (Grass Channel #1)

lnvert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Inlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

c,0.55,,
i,o. ?.0 rYhr

A'l.o0l hc

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Wednesday, Au182012

= 6.31
= 6.31
= (dc+D/2

= 6.31
= 6.31
= 0.00
= 5.40
= 5.91
= 84.22
= 84.55
= 85.22
= 1.36
= lnlet Control

Hw Depth (ft)

3.47

Ela/ (n)

87.00 -

= 83.09
= 43.00
= 1.02
= 83.53
= 15.0

= Cir
= 15.0

=l
= 0.012
= Projecting
= 0.0045, 2, 0.0317, 0.69, 0.5

= 86.00
= 8.00
= 10.00

Existing Culvert (Grass Channel #1)

25 30 35

- 

Embank

86.00

0 5 10

Cir Culvert

15 20

- 

HGL

conlr{x

82.O0
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Culvert Report
Hydraflow Express Extension for AutoCADD Civil 3DtO 2012 by Autodesk' Inc.

Existi n g Gulvert (Memorial)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Inlet Edge
Coeff. K,M,c,Y,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft)

86.00

= 81.97
= 20.00
= 2.30
= 82.43
= 15.0
= Cir
= 15.0
=l
= 0.012
= Projecting
= 0.0045, 2,0.0317, 0.69, 0.5

= 85.00
= 8.00
= 10.00

Existing Culvert {Memorial}

c, o-sq ,

i, 6.5 t\hr
A,q.b9 llc

Galculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (fUs)
Veloc Up (fUs)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
HMD (ft)
Flow Regime

Wednesday, Au182012

= 12.73
= 12.73
= (dc+D)/2

= 12.73
= 12.73
= 0.00
= 5.44
= 5.94
= 83.11
= 83.45
= 84.13
= 1.36
= lnlet Control

Hw Depth inj

2.87

I R''

u.?/

-0.4:l

-1.1[3

-2.43
lo

Reach (ft)

84.O0

82.W

024
Cir Culverl

68

- 

l{GL

12 1rt

- 

Embank

::
1

..'.''''.'."..|

"l '"",'t,' i i l l

80.00
10
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APPENDIX C

STORMWATER MANAGEMENT CALCULATIONS

Water Quality Calculations
Water Quality Volume Calculations

Bioretention Facility Hydrafl ow Report
Bioretention Facility Outfall Protections Calculations

24-horx drawdown Calculations - Dry Pond
Dry Pond Hydraflow Report



Mid Gounty Park Upgrades
w10119-19

Water Quality Calcu lations
Situation 3
8110t2012

Project:
Project No.:

Subject:

Date:
Calculated By:

Performance-Based Water Quality Calculations - Situation 3
(Appendix 5D - Virginia Stormwater Management Handbook Volume ll)

Applicable Area
Post-development lmpervious Cover

lport (Total Post-development lmpervious Cover / A x 100)

18.03 Acres
4.52 Acres

25.1 o/o

&f'l$t{.TnCExgnEERS

18 o/o

3.47 Acres

19.2 o/o

lwatersned

Existing lmpervious Cover

l"61nn (Total Existing lmpervious Cover / A x 100)

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

=[

Lpre(eisling)

Lpre(exigting)

Lpre(ensfing)

Lprclwatershed)

Lpre(watershed)

Lpre(watershed)

relative pre-development total pollutant load

lexisring A

[0.05+(0.009x {9.2)]x 18.03 x2.28

= L poundsperyear

= relative pre-development total pollutant load

0.05

8.7

+(0.009x 18 )lx 18.03 x2.28

pounds per year

Lpoa = relative post-development total pollutant load

lpost A
Lposr = [ 0.05 + ( 0.009 x 25.1 ) ] x 18.03 x 2.28

Lpml = 11.3 pounds per year

Page 1 of4



I
I
I
t
I
I
I
I

RR = relative pollutant removal requirement
Lposr (0.9 X Lplelexistinsy)

RR= 11.3 - 8.3

RR = 3.1 pounds peryear

Lpost Lpre(watershed)

RR= 11.3 - 8.7

RR = 2.6 pounds per year

Use lesser of two values - RR = 2.6 pounds per year

or

EFF = required pollutant removalefficiency
RR Lposr

EFF= 2.6 | 11.3 x 100

EFF = 23.1 o/o

Expanded Existing Dry PondI BMP #i

I
I
I
I

8.04 Acres Drainage Area of proposed BMP
-ZI5 Acres Postdevelopment lmpervious Cover for BMP Drainage Area

90.5 % lsyp (Totial Post-dev lmpervious Cover of BMP Drainage Area lA,syp x 100)

Laupr = pollutant load entering BMP

lairp Aenp

Laupr = [ 0.05 + ( 0.009 x 30.5 )] x 8.04 x 2.28

Leup,r = 5.9 pounds per year

Lremoved/BMp1 = pollutant load removed by proposed BMP

t Lremoved/BMP.r = ;T - i:f

I 
Lremoved/BMPt = ;oJ'r""'

I
I
I
I 

Pase2ot 4



I BMP #2 Grass channet #1

I
I
I
I

1.99 Acres Drainage Area of proposed BMP
1.20 Acres Postdevelopment lmpervious Cover for BMP Drainage Area

60.3 o/o lsyp (Total Post-dev lmpervious Coverof BMP Drainage Area lfuyp x 100)

LgNpz = pollutant load entering BMP

leMp AeMp

Leupz = [ 0.05 + ( 0.009 x 60.3 )] x 1.99 x 2.28

LgNpz = 2.7 pounds per year

I LremovedrBMp2 = pollutant load removed by proposed BMP

I EFF LeMp

LrcmovedpMPz= 30.0 x 2.7

I Lremoved/BMp2 = 0.8 pounds per year

I BMP #3 Grass Channel #2

I
I
I
I

1.36 Acres Drainage Area of proposed BMP
0.25 Acres Postdevelopment lmpervious Cover for BMP Drainage Area

18.4 olo lsirp (Total Post-dev lmpervious Cover of BMP Drainage Area lA6yp x 100)

LaMpe = pollutant load entering BMP

leup Aemp

Leups = [ 0.05 + ( 0.009 x 18.4 ) I x 1.36 x 2.28

-

Leupg = 0.7 pounds per year

Lremoved/BMp3 = pollutant load removed by proposed BMP

I EFF Leup
I LremovedpMP3 = 30.0 x O.7

t Lremoved/BMpg = To]llr*,r"*

I

I
BMP #4

t BMP #5

I 
BMP #6

t Page 3 of4



r
Lremoved/lotal = Lremoved/BMP1 + Lremoved/BMP2 * LremovedrBMPg * Lremoved |BMP4 + Lremoved/BMPs * Lremoved/BMpo

l
l=2.1 +0.8+0.2+0.0+0.0+0.0

I 
= 3.1 pounds peryear

t 
Compliance Check

Lremovedfiotat > RR

I 3.1 '3

Page 4 of 4
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cofirsr,trsjogr{Gsffiffi$

Project:
Project No.:

Subject:

Date:

Calculated By:

Mid County Park Upgrades
w10119-E-19

Water Quality Volume

8t10t2012

BMP Type = DryJqq{

Water Quality Volume = 0.5 in. x 2.45

(0.5 I 12') x (43,560 x

acres of impervious coverage

2.45 )

= lTcFl

Total Storage Volume Required = L*
2x
8893.5

Water Quali$ Volume

4447

CF

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

Min. Dry Storage Volume Required = L,
2x
8894

Dry Storage Volume Provided = 15540 CF

Water Quality Volume

4447

CF

Elevation = 81.85 - Riser Elevation



&hFil.{J}toE {cr'G$n8

Project:
Project No.:

Subject:

Date:

Calculated By:

wl0119-E-19
Mid GounU Park Upgrades

Water Quality Volume

8t10t2012

BMP Type = Grass Channel with Timber Check Dams #2

Water Quality Volume = 0.5 in. x 0.25 acres of impervious coverage

= (0.5 | 12)x (43,560 x 0.25 )

=E:3E:E

Total Storage Volume Required =

=

L,
2x
907.5

Water Quality Volume

454

CF

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Min. Dry Storage Volume Required =

Dry Storage Volume Provided =

L*
2x
908

1050 cF

-

Water Quality Volume

454

CF

Elevation = 300 LF of Dry Swale



Hydraflow Table of Gontents W1 01 1 9-E-1 g_Bioretention #1.gpw

Hydraflow Hydrographs Extension for AutoCADO Civil 3DlO 2012 by Autodesk, Inc. v9 Wednesday, 00 8,2012

2 -Year
Summary Report.... ............... 1

Hydrograph Reports.............. ............... 2
Hydrograph No. 1, Rational, Pre-Development. ............'....2
Hydrograph No.2, Rational, Post-Development............... ...............'. 3
Hydrograph No.4, Reservoir, Post Routed..... ..'................ 4

Pond Report - Bioretention Facility #1......... .................. 5

10 - Year
Summary Report.... ............... 6
Hydrograph Reports.............. ............... 7

Hydrograph No. 1, Rational, Pre-Development. ............'.... 7
Hydrograph No.2, Rational, Post-Development............... ................. 8
Hydrograph No.4, Reservoir, Post Routed.... '."..".....'.'.... I

100 - Year
Summary Report.... ............. 10
Hydrograph Reports.............. ............. 11

Hydrograph No. 1, Rational, Pre-Development. ............... 11

Hydrograph No.2, Rational, Post-Development............... 12
Hydrograph No.4, Reservoir, Post Routed..... ..'..'.....'..... 13



Hvd.
No.

Hydrograph

UPe
(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volumE
(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

Rational

Rational

Reservoir

0.000

0.000

0.000

1

1

1

nla

nla

nla

0

0

0 2 81.50 0.000

Pre-Development

Post-Developmenl

Post Routed

W101 19-E-19_Bioretention #1 .gpw Return Period: 1 Year Friday, 0010,2012

I 
Hydrograph summ ary

1

RepOSdraflow 
Hydrographs Extension forAutocAD@ civit3Do 2012 by Autodesk, Inc. v9

I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Aulodesk, Inc. v9 Friday, 00 10,2012

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= lyrs
= lmin
= 1.810 ac
= 0.000 in/hr
= Jcc.df

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 0.000 cfs
= nla
= 0cuft
= 0.5
= 15.00 min
= 112

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

Pre-Development
Hyd.No.1-1Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

0.03

0.o2

0.01

0

- 
Hyd No.1

60

Time (min)

0.00
10 20 30 40 50



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9 Wednesday, O08,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 1.610 ac
= 3.890 in/hr
= Jcc.Hf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 3.758 cfs
= 15 min
= 5,073 cuft
= 0.6
= 15.00 min
= 112

Q (cfs)

4.00

3.00

2.00

Post-Development
Hyd. No.2-2Year Q (cfs)

4.00

3.00

1.00

46

Time (min)

2.00

1.00

0.00
0246

- 
Hyd No.2

/

A
\

\

/

/ \

\
\

/

/ \
\

\

/, \
\

\/
0.00

10 '12 14 16 18



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 4

Post Routed

Hydrograph type
Storm frequency
Time interval
lnflow hyd. No.
Reservoir name

Wednesday, 0O 8,2012

= Reservoir
= 2yrs
= lmin
= I - Post-Development
= Bioretention Facility #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 3.695 cfs
= 16 min
= 4,821 cuft
= 82.33 ft
= 414cuft

)Q (cfs

4.00

Storage Indication method used.

Post Routed
Hyd. No. 4 --2Year

0 2 4 6 I 101214 161820222426283032 343638404244

- 
HydNo.4 

- 
HydNo.2 llllll Totalstorageused =414cuft

Q (cfs)

4.00

3.00 3.00

2.00

1.001.00

2.00

0.00 0.00
46 48

Time (min)

I
r \

\

,(/

I
\

\
\

\
\

I
\

\
\

\
I I

I*l--
I

"t-
I
I

t-
b

\
\

\
\I



I Pond Report

0
630
676

1,068
1,239

0
630
46

393
171

I
I
I
t

Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 20'12 by Autodesk, Inc. v9

Pond No. 1 - Bioretention Facility #1

Pond Data
Contouns -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 81.50 ft

Stage / Storage Table
Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Wednesday, 00 8, 2012

Stage (ft)

0.00
1.25
1.30
1.46
1.50

81.50
82.75
82.80
82.96
83.00

363
660

1,195
3,984
4,563

Culvert / Orifice Structures Weir Structures

Crcst Len (ft)
Crest El. (ft)

Welr Coeff.
WeirType
Multi€tage

Exfil.(in/hr)
TW Elev. (ft)

tAl tBI lcl
= 6.00 0.00 0.00

= 82.00 0.00 0.00

= 3.33 3.33 3.33

= Rect

= Yes No No

= 0.000 (by Contour)

= 0.00

tDl

0.00
0.00
3.33

No

I
I
t
I

Rise (in)
Span (in)
No. Barrels
lnvert El. (ft)
Length (ft)
Slope (oi)

N-Value
Orifice Coeff.
Multi€tage

IAI

= 15.00

= 15.00

=l
= 79.55

= 140.00

= 0.35

= .013

= 0.60

= nla

IBI

0.00
0.00
0

0.00
0.00
0.00
.013

0.60
No

tcl [PrfRsrl

0.00 0.00

0.00 0.00

00
0.00 0.00

0.00 0.00

0.00 nla
.013 nla
0.60 0.60

No No

I
I
I
I
I
I
I
t
I
t

Note: Culvert/Orifice oumows are analyzed under inlet (ic) and outlet (oc) contrcl. Weir risers checked for orifica @nditions (ic) and submergene (s).

Stage / DischargeStage (ft)

2.00

't.80

't.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

Elev (fi)

83.50

83.30

83.10

82.90

82.70

82.50

82.30

82.10

81.90

81.70

81.50
0.00 1.00

Total Q

8.00

Discharge (cfs)

/

./
/

2.00 3.00 4.00 5.00 6.00 7.00



Hvd.
No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

TimE to
Peak
(min)

Hyd.
volume
(cuft)

Inflow
iryd(s)

Itlaximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

Rational

Rational

Reservoir

4.7't4

5.032

4.9U

1

'l

1

15

't5

16

6,364

6,793

6,541 2 82.41 454

Pre-Development

Post-Development

Post Routed

W101 19-E-19_Bioretention #1 .gpw Return Period: 10 Year Wednesday, O0 8,2012

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6

Hydrograph summary Repofi.raflowHydrosraphsErrensionforAurocAD@civit3Bo2012byAutodesk,rnc.vs



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9 Wednesday, C'r d,20'12

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs

= lmin
= 1.810 ac
= 5.209 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 4.714 cts
= 15 min
= 6,364 cuft
= 0.5
= 15.00 min
= 112

Q (cfs)

5.00

3.00

2.00

1.00

.- . Pre-Development
Hyd. No.1 - 10Year Q (cfs)

5.00

4.00 4.00

0.00

3.00

2.00

46

Time (min)

1.00

0.00
)246

- 
Hyd No.1

/

A
\

/

I
\

\

/ \
\

{/

I
/

\
\

/ \

\

/ \

10 12 14 16 18 24



Hydrograph Report
Hydraflow Hydrographs Extension for AutocAD@ civil 3D@ 2012 by Autodesk, lnc. v9 Wednesday, 00 8,2012

Hyd. No. 2
Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 1.610 ac
= 5.209 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 5.032 cfs
= 15 min
= 6,793 cuft
= 0.6
= 15.00 min
= 112

I
I
I
I
I
I
I
t
I
t
I
I
I
t
t
I
I
I
I

a (cfs)

6.00

5.00

4.00

Post-Development
Hyd.No.2-10Year Q (cfs)

6.00

3.00

5.00

0.00
44 46

Time (min)

4.00

3.00

2.00

1.001.00

)246

- 
Hyd No.2

/

/'
\

\

j / \
\

/

/
\

\

/
/ \

\

/

/
\

10 12 14 16 18 28 40 42



9Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, lnc. vg

Hyd. No.4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, OO 8,2012

Reservoir
10 yrs
1 min
2 - Post-Development
Bioretention Facility #1

Peak discharge
Time to peak
Hyd, volume
Max. Elevation
Max. Storage

4.934 cfs
16 min
6,541 cuft
82.41 ft
454 cuft

I
I
t
t
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Storage Indication method used.

Post Routed
Hyd. No.4 - 10 Year

0 2 4 6 I 101214 16182022242628 303234 36384042

- 
HydNo.4 

- 
HydNo.2 llllll Totalstorageused=454cufl

Q (cfs)

6.00

5.00

4.00

3.00

2.OO

1.00

44 46 48

Time

a (cfs)

6.00

4.00

2.00

0.00

(min)

5.00

3.00

1.00

I
r \

\
\

/'
I \

\
\

//

//
\

\ \

/
/
I

I \
\

\

'/

I

I
\

\ \0.00



I
I

10

HydfOgfaph SUmmary RepOS.raflowHydrosraphsExtensionrorAutocAuocivir3Do2012byAutodesk.rnc.ve

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Hvd.

No.
Hydrograph

typs
(odgin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

Wl 01 1 9-E-1 9_Bioretention #1.gpw Return Period: 100 Year Wednesday,00 8,2012



11Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. vg

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Wednesday, O0 8,20'12

= Rational
= 100 yrs
= lmin
= 1.810 ac
= 7.301 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 6.607 cfs
= 15 min
= 8,920 cuft
= 0.5
= 15.00 min
= 112

Q (cfs)

7.00

6.00

5.00

4.00

3.00

2.O0

1.00

0.00

Pre-Development
Hyd. No. 1 - 100 Year

42 44 46

Time

Q (cfs)

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

(min)

02468

- 
Hyd No.1

^Af'
\

I
/ \

\

/

/ \

\

'/

/ \
\

\

/

/
\

\

/

\
\

/;

\

10 12 14 16 18



12
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3Dl@ 2012 by Aulodesk, Inc. v9 Wednesday, 00 8,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs
= lmin
= 1.610 ac
= 7.301 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 7.053 cfs
= 15 min
= 9,521 cuft
= 0.6
= 15.00 min
= 112

Q (cfs)

8.00

6.00

2.00

Post-Development
Hyd. No.2 - 100 Year Q (cfs)

8.00

02468

- 
Hyd No.2

6.00

4.00

2.00

0.00
44 46

Time (min)

/

r
\

/

/

I
\

\
\

\

/

/

\
\

\
\

/

/ \
\

\
0.00

10 12 14 16 18



13
Hydrograph Report
Hydraflow Hydrographs Extension for AUIoCADO Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 0O 8,2012

Reservoir
100 yrs
1 min
2 - Post-Development
Bioretention Facility #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 6.632 cfs
= 17 min
= 9,269 cuft
= 82.62 ft
= 564 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Storage Indication method used.

Q (cfs)

8.00

4.00

2.O0

02468

- 
Hyd No.4

Post Routed
Hyd. No. 4 - 100 Year

16 ',tg 20 22 24 26 28 30 32 34 36 38 40 42

HydNo.2 | | | | | | Totalstorageused=564cuft

Q (cfs)

8.00

10 12 14

6.00

4.00

2.00

0.00
44 46 48

Time (min)

/,
r. \

\

//

I
r \

\
\

\

/
/

,/
\

\
\

\

I
\

\
\

\ \
0.00
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Project: Mid County park
Project No.: Wi01t9-E-i9

Subject:

Kgrplunk Method
L,ate: August 1,2012

Calculated gV'

Channel Protection Volume:

Drainage Area

Runoff Curve No.

1-Yr, 24-Hr Storm Volume

= 8.04 Acres

=75
= 2.8 Inches

Direct Runoff (From TR55 Equations 2-3 &241
Q = 0.88 inches

Ghannel Protection Volume = DA r Q x 60% (Virginia Stormwater Managment Handbook section 5-6.2 - Method 2)
Vcp = 4.26 Ac-in = 15,459 cubic feet

Determine Volume of Pond by contour (starting at invErt of low flow orifice):
Sum

Incrcmental Area Volume Volume Volume
Sum Incrcmental Incremental Incremental

Volume Avg Headr Avg Flowi Drawdown

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I
t

Elevation

79.0

80.0

-

81.0

82.0

-

E3.0

83.0

83.0

83.0

83.0

ft.) (cu. Timer (hrs)

10.46

7.62

6.95

4,539

-

6,100

-

9,900

Elevation of Low Flow Orlfice Invert
Elevation of l-yr, 24-hr Storage Volume
Slze of Oriflce

Tota! Average Drawdown Time

3,899

5,319

7,450

10,400

0.0

1.0

1.0

1.0

1.0

0.0

0.0

0.0

0.0

0.0

14

197

276

385

0.10

0.19

0.25

0.00

0.00

0.50

1.50

2.42

0.00

0.00

14

u1

617

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

3,888

9,207

16,657

27,057

27,057

27,057

27,057

27,057

27,057

1,002

1,002

1,002

1,002

1,002

1,002

0.00

0.00

0.00

0.00

0.00

0.00

Totat 2t,0il 1,002

t Incremental values compuled from channel protection volume Etevaflon

25.03

= 79.00 feet
= 81.84 feet (81.SS - Existing Riser Elev)
= 2.50 inches

= 25.03 hrs _ >24 HRS, OK

Page 1 of 1
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Hvd.

No.

Hydrograph
type

(origin)

Peak

flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volume
(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

I'
l2

l.

5.509

6.478

0.373

2

2

2

730

730

934

22,270

2s,425

25,406 2 81.64 13,878

Pre-Development

Post-Development

Post Routed

Wl 01 1 9-E-1 9_Expanded Dry Pond.gpw Return Period: 1 Year Thursday, 00 9,2012

I
I
I
I
I
I

1

Hydrograph summary RepofidraflowHydrosraphsExtensionforAurocABocivit3D@2012byAurodesk,tnc.vg
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Hydrograph Report
Hydraflow Hydrographs Extension for AutocADro civir 3Bo 2012 by Autodesk, Inc. vg Thursday, 0O 9,2012

Hyd. No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lyrs
= 2min
= 7.950 ac
= 0.0 o/o

= User
= 2.80 in
= 24hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 5.509 cfs
= 730 min
= 22,270 cuft
=74
= Oft
= 25.00 min
= Type ll
= 484

Q (cfs)

6.00

4.00

2.00

1.00

Pre-Development
Hyd.No.1-1Year Q (cfs)

6.00

5.00

3.00

4.00

2.00

1.00

0.00
1440 1560

Time (min)

3.00

0 120 240

- 
Hyd No.1

"J
I

960 1080 1200 1320



Hydrograph Report
Hydraflow Hydrographs Extension for AutocADro civil 3DD 2012 by Autodesk, Inc. v9 Thursday, O09,2012

Hyd. No. 2
Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lyrs
= 2min
= 8.060 ac
= 0.0 o/o

= User
= 2.80 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 6.478 cfs
= 730 min
= 25,425 cuft
=76
= Oft
= 25.00 min
= Type ll
= 484

I
I
I
I
I
I
I
I
I
T

I
I
I
I
I
I
I
I
I

Q (cfs)

7.00

5.00

4.00

3.00

2.00

1.00

Post-Development
Hyd.No.2-1Year Q (cfs)

7.00

6.00
6.00

5.00

3.00

2.O0

1440 1560

Time (min)

4.00

1.00

0.000 120 240

- 
Hyd No.2

J
:\ -

0.00

1080 1200 1320



Hydrograph Report
Hydraflow Hydrographs Extension for AutocADro civil 3DrD 2012 by Autodesk, Inc. v9

Hyd. No.4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Thursday, 0O 9,2012

= Reservoir Peak discharge
= 1 yrs Time to peak
= 2 min Hyd. volume
= I - Post-Development Max. Elevation
= Expanded Existing Dry Pond Max. Storage

= 0.373 cfs
= 934 min
= 25,406 cuft
= 81.64 ft
= 13,878 cuft

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
t
I
I
I

Storage Indication method used.

Post Routed
Hyd. No. 4-1Year

0 240 480 720 960 1200 1440 1680 1920 2160 24oO 2640

- 
HydNo.4 

- 
HydNo.2 Illlll rotalstorageused=13,979cuft

Q (cfs)

7.00

6.00

5.00

4.00

2.00

1.00

Q (cfs)

7.00

6.00

5.00

4.00

3.00

1.00

2.00

0.00
2880

Time (min)

\-

0.00



I Pond Report
Hydraflow Hydrographs Extension for AutocAD{o civil 3Do 2012 by Autodesk, Inc. vg

Pond No. 1 - Expanded Existing Dry Pond
Pond Data
Contouts -User-defined conlour areas. Gonic method used for volume calculation. Begining Elevation = 79.00 ft

Stage / Storage Table
Stage (ft)

0.00
1.00
2.OO
3.00
4.00
5.00

Gontour area (sqft) tncr. Storage (cuft) Total storage (cuft)

Thursday, 00 9,2012

I
I
I
I

Elevation (ft)

79.00
80.00
81.00
82.00
83.00
84.00

3,237
4,538
6,100
8,800

12,000
14,500

0
3,869
5,299
7,408

10,358
13,229

0
3,869
9,168

16,576
26,9U
40,163

tcl
0.00
0.00
0

0.00
0.00
0.00
.013

0.60
No

I
I
I

Culvert / Orifice Structures

tAl
Rise (in) = 24.00

SPan (in) = 24.00

No. Barrels = I
Invert El. (ft) = 78.90

Length (ft) = 42.00

Slope (06) = 1.71

N-Value = .013

Orifice Goeff. = 0.60
lflfufti-Stage = nla

lBl
3.00
3.00
1

79.00

0.00
0.00
.013

0.60
Yes

[PrfRsr]

0.00
0.00

0
0.00

0.00
nla
nla
0.60

No

Weir Structures

tAl tBl
Grest Len (ft) = 12.00 10.00
crest El. (ft) = 81.85 82.75
Weir Coeff. = 3.33 3.33
WeirType = I Rect
Itlulti€tage = Yes No

Exfil.(in/hr) = 0.000 (by Contour)
TW Elev. (ft) = 0.00

tcl tDl
0.00 0.00
0.00 0.00
3.33 3.33

No No

I
I
I
I

Note: CulverUOdfce outllors am analyzed under inbt (ic) and outbt (oc) control. Woir dsers checked for orifce conditions (ic) and submergence (s)

Stage / Discharge

I
3.00

t

Stage (ft)

1.00

Elev (ft)

84.00

83.00

82.00

8't.00

0.00

t
I
t
I
I

0.00 8.00

Total Q

-,

-{.

a

24.00 32.00 48.00 64.00

80.00



Hydrograph
Description

SCS Runoff

SCS Runoff

Reservoir

Wl 01 1 9-E-1 9_Expanded Dry pond.gpw Return Period: 2Year Thursday, 00 9,2012

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Hydrograph Report
Hydraflow Hydrographs Extension for AutocADlD civil 3Do 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Thursday, 00 9, 2012

= SCS Runoff
= 2yrs
= 2min
= 7.950 ac
= 0.0 %o

= User
= 3.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 9.178 cfs
= 730 min
= 35,223 cuft
=74
= Oft
= 25.00 min
= Type ll
= 484

I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

10.00

8.00

6.00

4.00

2.00

Pre-Development
Hyd. No. 1-2Year

8.00

6.00

2.00

1440 1560

Time (min)

Q (cfs)

10.00

4.00

0.00 0.000 120 240

- 
Hyd No.1

\

480 720 960 1080 1200 1320



Hydrograph Report
Hydraflow Hydrographs Extension for AutocADo civil 3D@ 2012 by Autodesk, Inc. vg Thursday, O09,2012

Hyd. No. 2
Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 2min
= 8.060 ac
= 0.0 o/o

= User
= 3.50 in

= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 10.39 cfs
= 730 min
= 39,322 cuft
=76
= Oft
= 25.00 min
= Type ll
= 484

I
I
t
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

12.OO

10.00

8.00

6.00

4.00

2.00

Post-Development
Hyd. No.2--2Year Q (cfs)

12.O0

10.00

8.00

0.00
1440 1560

Time (min)

6.00

4.00

2.00

0.00
) 120 240

- 
Hyd No.2

)
\

1080 1200 ,t320



Hydrograph Report
Hydraflow Hydrographs Exlension for AutocAD@ civil 3Dro 2012 by Autodesk, lnc. v9 Thursday, 00 9,2012

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir peak discharge
= 2yrs Time to peak
= 2 min Hyd. volume
= l- Post-Development Max. Elevation
= Expanded Existing Dry Pond Max. Storage

= 3.468 cfs
= 752 min
= 39,303 cuft
= 82.03 ft
= 16,880 cuft

I
t
I
t
I
I
t
I
t
I
I
I
I
I
t
I
I
I
I

0

Storage Indication method used.

Q (cfs)

12.O0

10.00

6.00

4.00

Post Routed
Hyd. No.4--2Year

1200 1440 1680 1920 2160 24oO

I I I I I I Totalstorageused = 16,880cuft

Q (cfs)

12.00

10.00

4.00

2.00

2&.0

Time (min)

8.00

6.00

2.00

0.00240 480

Hyd No.4

720 960

- 
Hyd No.2

,/
\

0.00



Hydrograph
Description

23.29

25.17

22.05

SCS Runofi

Reservoir

W1 01 1 9-E-1 9_Expanded Dry pond.gpw Return Period: 10 Year Thursday, 00 9,2012

I
I
I
I
t

10

HydfOgfaph SUmm ary RepO#draflow 
Hydrosraphs Exrension rorAurocAD@ civir 3Do2012 byAutodesk, Inc. ve



11
Hydrograph Report
Hydraflow Hydrographs Extension for AUIoCADO Civil 3D@ 2012 by Aulodesk, Inc. v9 Thursday, 0O 9,2012

Hyd. No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 2min
= 7.950 ac
= 0.0 o/o

= User
= 5.80 in

= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 23.29 cfs
= 728 min
= 85,718 cuft
=74
= Oft
= 25.00 min
= Type ll
= 484

4.00

t
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

24.00

20.00

16.00

12.00

4.00

Pre-Development
Hyd. No. 1 - 10 Year Q (cfs)

24.00

) 120 240

Hyd No. 1

20.00

16.00

12.00

8.00

1080 1200 1320 1440 1560

Time (min)

)
\

0.00



12
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9 Thursday, 00 9,2012

Hyd. No. 2
Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs

= 2min
= 8.060 ac
= O.O o/o

= User
= 5.80 in

= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 25.17 cts
= 728 min
= 92,398 cuft
=76
= Oft
= 25.00 min
= TYPe ll
= 484

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

28.00

24.0O

20.00

16.00

12.00

4.00

Post-Development
Hyd.No;2-10Year a (cfs)

28.00

24.00

20.00

16.00

12.00

8.00

1080 1200 1320 1440 1560

Time (min)

4.00

0.00
0 120 240

- 
Hyd No.2

)
\
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADtO Civil 3D<O 2012 by Autodesk, Inc. v9 Thursday, 0O 9,2012

Hyd. No. 4
Post Routed

Hydrograph type
Storm frequency
Time interval
lnflow hyd. No.
Reservoir name

= Reservoir Peak discharge
= 10 yrs Time to peak

= 2 min Hyd. volume
= l - Post-Development Max. Elevation
= Expanded Existing Dry Pond Max. Storage

22.05 cfs
734 min
92,379 cuft
82.56 ft
22,308 cuft

I
I
I
I
I
I
I
t
I
I
I
I
I
t
t
t
I
t
I

Storage Indication method used.

Q (cfs)

28.00

24.O0

20.00

16.00

12.00

4.00

0 240

- 
Hyd No.4

Post Routed
Hyd. No.4 - 10 Year Q (cfs)

28.00

24.O0

20.00

16.00

12.OO

8.00

4 0.00
2160

4.00

0.00
720

- 
Hyd No.2

960 't200 1440 1680 1920

| | | I | | Total storage used =22,308cuft

I
Time (min)



Flyd.

No.

Hydrograph
type

(origin)

Peak

flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hyd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

SCS Runoff

SCS Runoff

Reservoir

38.11

40.39

35.57

2

2

2

728

728

734

139,926

148,551

148,531 2 83.1 6 29,032

Pre-Development

Post-Development

Post Routed

W1 01 1 9-E-1 9_Expanded Dry Pond.gpw Return Period: 100 Year Thursday, 00 9,2012

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

14
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3DrO 2012 by Autodesk, Inc. v9

Hyd. No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 2min
= 7.950 ac
= 0.0 o/o

= User
= 8.00 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, 00 9,2012

= 38.11 cfs
= 728 mtn
= 139,926 cuft
=74
= Oft
= 25.00 min
= TYPe ll
= 484

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

40.00

30.00

20.00

10.00

Pre-Development
Hyd. No. 1 - 100 Year Q (cfs)

40.00

0 120 240

- 
Hyd No.1

30.00

20.00

10.00

0.00
1080 1200 1320 1440 1560

Time (min)

t

\

0.00



16
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 2
Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 2min
= 8.060 ac
= 0.0 o/o

= User
= 8.00 in

= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, 0O 9,20'12

= 40.39 cfs
= 728 min
= 148,551 cuft
=76
= Oft
= 25.00 min
= Type ll
= 484

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I
I

Q (cfs)

40.00

30.00

20.00

10.00

Post-Development
Hyd. No. 2 - 100 Year Q (cfs)

50.00

40.00

30.00

10.00

0.00
1080 1200 1320 1440 1560

Time (min)

20.00

0.00
0 120 240

- 
Hyd No.2

840

t

\
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADlO Civil 3DtO 2012 by Autodesk, lnc. v9

Hyd. No. 4

Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir
100 yrs
2 min

Peak discharge
Time to peak
Hyd. volume

Thursday, 00 9,2012

= 35.57 cfs
= 734 min
= 148,531 cuft
= 83.16 ft
= 29,032 cuft

2 - Post-Development Max. Elevation
Expanded Existing Dry Pond Max. Storage

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Storage Indication method used.

Q (cfs)

s0.00

40.00

30.00

20.00

10.00

Post Routed
Hyd. No. 4 - 100 Year Q (cfs)

50.00

40.00

10.00

0.00
1680

Time (min)

30.00

20.00

0 120 240 360

- 
Hyd No.4

480 600 720 840

- 
Hyd No.2 l l

960 1080 1200 1320 1440 1560

| | | Total storage used = 29,032 cuft

I

\
)

0.00
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DRAINAGE AREA MAPS

(Submitted with this report)
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STORM WATER NARRATIVE

I PROJECT DESCRIPTION
This plan contains a multi-phase project for improvements in Mid County Park. The first
phase (Phase l) of this project consists of the replacement of the office building,
relocation and remodel of the Kidsburg playground area, the addition of a Splash Park,
parking lot upgradesn and stormwater management facilities. The stormwater facilities
consist of two bioretention facilities.

The next phases of this project (Phases 2 through 4) will include the addition of a 150
seat shelter and more improvements to existing parking lots. Stormwater management is
provided for these next phases through the use of an additional bioretention facility.

U EXISTING SITE CONDITIONS
This site is currently developed as a park. The majority of the stormwater runoffis
currently conveyed overland to existing onsite stormwater management facilities. These
consist of dry swales with check dams on the southern and western sides of the
properties.

III ADJACENT PROPERTIES
The proposed site is bordered on the south by Ironbound Road (State Route 615), on the
east by News Road (Route 613), and on the north by Monticello Avenue (State Route
l47l). West of the project is Steeplechase Apartments and Greensprings Chapel.

IV OFFSITE AREAS
There is one area of offsite disturbance associated with the waterline connection located
in the Monticello Ave. right-of-way.

v soll,s
The projectarea consists of 1lC-Craven-Uchee complex, 19B Kempsville-Emporia Fine
Sandy Loam, and 29B-Slagle Complex with slopes ranging from 2 to 10 percent.

VI CRITICAL EROSION AREAS
There are no critical erosion areas or areas of 25% slope impact associated with this
project.

VII EROSION & SEDIMENT CONTROL MEASURES
Erosion & Sediment Control is provided for this project through the use of sediment traps
and other erosion and sediment control measures. Sediment traps are provided in the
location of the propose BMPs allowing for their conversion at the completion of
construction. Silt fence, tree protection, inlet protection, etc., is provided where
appropriate on the site. See plan sheet C-05 for the Phase I erosion and sediment control
plan and sheet C-08 for Phase 2.
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VIII STORMWATER MANAGEMENT & WATER QUALITY
Because this project is a redevelopment project, the required pollutant discharge for the
site is based on the existing conditions less l0%. Stormwater Management and water
quality will be attained for this project through the use of three stormwater management
facilities. These include two bioretention facilities that arepartof Phase I construction,
and one bioretention facility that is part of Phase 2 Construction.

As shown in the Appendix C, water quality calculations have been provided for the first
two phases of construction. The water quality provided by Bioretention Facilities #l and
#2 are shown to be sufficient in treating the runofffrom the increase in impervious cover
associated with Phase I construction. This means that the construction of Bioretention
Facility #3 canbe delayed until Phase 2 Construction begins. Including the additional
impervious cover associated with Phases2 & 4, Bioretention Facility #3 becomes
necessary to provide the required water quality for the fully developed site.

Runoff from the proposed building area, the northern end of the main parking lot, and the
renovated playground will be treated by Bioretention Facility #1. Runoff will be
conveyed via sheet flow to a system of storm systems, grass swales, and culverts and
eventually into the facility. The facility has been sized based on containing the first flush
runoffvolume of one inch per impervious acre. A total of 1.2 acres of impervious cover
are treated by Bioretention Facili$ #1, which requires a treatment volume of 4,356 cf.
5,224 cf of storage is provided from the bottom of the facility (elev:83.0) to the outfall
elevation of 84.19. The facility will utilize an existing culvert as its outfall pipe.
Information about pre-development and post-development flows for Bioretention Facility
#l is shown below:

Flow routed through Bioretention Facility #l outfalls into a swale that conveys it to an
existing BMP. This BMP consists of a dry swale system with check dams and a small
bioretention/pond area. As shown in the table, proposed runoff from the area feated by
the facility has been attenuated to well below pre-development conditions, and therefore
will not overwhelm the existing BMP.

Runoff from the southern side of the existing parking lot and the bus parking area will be
treated by Bioretention Facility #2. Runoffwill be conveyed via sheet flow to a system
of storm systems, then into grass swales before discharging into the facility. The facility
has been sized based on containing the first flush runoff volume of one inch per
impervious acre. A total of 0.85 acres of impervious cover are treated by Bioretention

Pre- Dev. Flow
Routed through
Existing Culvert
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Facility #2, which requires a treatment volume of 3,086 cf. 3,678 cf of storage is
provided from the bottom of the facility (elev:83.0) to the outfall elevation of 83.53. The
facility will utilize an existing culvert as its outfall pipe. Information about pre-
development and post-development flows for Bioretention Facility #2 is shown below:

Flow routed through Bioretention Facility #2 outfalls directly into an existing BMP. This
BMP consists of a dry swale system with check dams. As shown in the table, proposed
runofffrom the area treated by the facility has been attenuated to well below pre-
development conditions, and therefore will not overwhelm the existing BMP.

Runofffrom the back parking lot associated with Phase 2 and, Phase 4 of construction
will be treated by Bioretention Facility #3. Runoff will be conveyed via sheet flow and
curb and gutter intoJhe facility. The facility has been sized based on containing the first
flush runoffvolume of one inch per impervious acre. A total of 0.60 acres of impervious
cover are teated by Bioretention Facility #3, which requires a treatment volume of 2,178
cf. 2,212 cf of storage is provided from the bottom of the facility (elev:80.33) to the
outfall elevation of 81.33. The facility will utilize a VDOT DI-7 outlet structure with a
3" orifice drilled at the outfall elevation that helps attenuate the flow. A trash/debris
guard is provided at the orifice to prevent clogging. Information about pre-development
and post-development flows for Bioretention Facility #3 is shown below:

Flow routed through Bioretention Facility #3 outfalls directly into the same existing BMP
as Bioretention Facility #1. As shown in the table, proposed runoff from the area treated
by the facility has been attenuated to well below pre-development conditions, and
therefore will not overwhelm the existing BMP.

In the example bioretention facility shown in the James City County BMP Manual, four
feet of bioretention is provided. Due to topographic restrictions and the necessity of

Pre- Dev. Flow
Routed through
Existing Culvert

Pre- Dev. Flow
Routed through
Existing Culvert
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having the underdrain outfall on the park's property, 30" of bioretention is provided in
each of the facilities associated with this project. Each bioretention facility will have a
cross section consisting of two inches of mulch, thirty inches of bioretention soil
material, and eight inches of stone with a 6" perforated underdrain. The underdrain pipe
will lay flat and help drain the facility once the water has fully permeated through the 

-

bioretention material. As shown in the plans, 6" HDPE pipe will convey any underdrain
flow from Bioretention Facilities #l and #2tothe existing BMP on site consisting of dry
swale with check dams and small bioretention/pond area. Underdrain flow from
Bioretention Facility #3 will be conveyed to an existing swale on the West side of the
property.

rx sToRM sysTEM, SWALE, AND CULVERT ANALYSIS
The runofffrom the main parking lot will be collected into storm drainage systems
installed as part of this project. These consist of several pipes and inlets located through
the parking lot. The storm drainage system is analyzed using Rational Method with a
minimal time of concentration and therefore maximum intensity. All pipes are oversized
to minimize losses within the system and maintain the lowest possible HGL based on the
computations. It should be further noted that the Hydraflow Software utilized for the
design does not account for inlet shaping within the inlets, which reduces the junction
losses at each inlet and therefore lowers the actual HGL within the system when
compared to design.

Each swale on site was analyzed to determine velocity and capacity during 2-year and,
l0-year events. These computations can be found in the attached information for each
swale.

Each culvert was checked to confirm adequacy and calculations are provided in the
attached information

X RBSULTS & CONCLUSIONS
Through the use of the bioretention facilities, water quality is provided to the entire
redeveloped site. In addition, in accordance with MS-19 the 2 and l0 year storm peak
flow are detained to a rate lower than the predeveloped condition. All three of the
bioretention facilities convey flow into existing BMPs at levels less than predeveloped
conditions. Through the use of grass swales, storm systems, and multiple stage
stormwater management facilities, much of the storm runoff will be utilized by the
plantings in the facilities and any runoff leaving the site is drastically slowed down and
attenuated.



APPENDIX A

EROSION & SEDIMENT CONTROL CALCULATIONS

Sediment Trap Caculations
Temporary Slope Drain Calculations
TSD Outfall Protection Calculations
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Project:
Project No.:

Mid Gounty Park
w{0119-E-19

Subject Sediment Trap Design

O"t"'
Calculated By:
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Drainage Area to Sediment Trap

Required Wet Storage = 67 cy/acre * (Drainage Area)

Required Dry Storage = 67 cylacre * (Drainage Area)

Determine Volume of Sediment Trap by Contour:

Elevation

83

Depth

0

1

Area Volume
(sq. ft.) (cu. ft.)

3074 0

5566

3453

4247

5114

0

0

0

Length of Aggregate Outlet Weir = 6 ft./acre & (Drainage Area)

Elevation of Wet Storage Volume

Elevation of Dry Storage Volume

Elevation of accumulated sediment when sediment
removed is required (ll2wetstorage volume)

Top Width of Embankment (Ho = 1.1 ft.)

= 2.86 Acres

= 192 cubic yards, or
5,174 cubic feet

= 192 cubic yards, or
5,174 cubic feet

Sum Sum
Volume Volume Volume
(cu. vd.) (cu. ft.) (cu. vd.)

000
3'153

7700

12814

12814

12814

12814

17.16 feet

84.41

(Use 84.50)

85.52

(Use 86.00)

83.75

128

285

475

475

475

475

128

157

189

0

0

086

Page 1 of 1
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Project:
Project No.:

Mid Gounty Park
w10119-E-19

Subject Sediment Trap Design

Date:

Calculated By:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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t

6105 411

411

411

411

Drainage Area to Sediment Trap

Required Wet Storage = 67 cylacre * (Drainage Area)

Required Dry Storage = 67 cylacre * (Drainage Area)

Determine Volume of Sediment Trap by Contour:

Area Volume
(sq. ft.) (cu. ft.)

2838 0

2.06 Acres

{38 cubic yards, or
3,727 cubic feet

{38 cubic yards, or
3,727 cubic feet

Sum Sum
Volume Volume
(cu. ft.) (cu. vd.)

00
1574

5675

11100

t{100

11100

1{100

6

Elevation

82.5

Deoth

0

0.5

Volume
(cu. vd.)

0

1

1

0

0

0

1573.5

4101

5425.5

58

210

58

1s2

201

0

0

0

0

0

0

85

85

85

Length of Aggregate Outlet Weir = 6 ft./acre & (Drainage Area)

Elevation of Wet Storage Volume

Elevation of Dry Storage Volume

Elevation of accumulated sediment when sediment
removed is required (ll2wetstorage volume)

Top Width of Embankment (Ho = 0.8 ft.)

12.36 feet
(Use 12')

83.53

(Use 83.50)

84.33

(Use 85.00)

83.07

Page 1 of 1
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APPENDIX B

sroRM sysTEM, swALE, AND CULVERT CALCULATIONS

Storm System Hydraflow Reports
Storm System Outfall Protection Calculations

Swale Adequacy Calculations
Culvert Calculations

Culvert Outfall Protection Calculations
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DS
Project:

Project No.:
Mid County Park

w{0,|19-E-19

COI{SUITINO ENOINEEH'

Williamsburg (757) 253-0040
Gloucester (804) 6934450
Richmond (804) 330-8040

Fredericksburg (540) 710-6606

Subject GhannelDesign
Date: June {8,2012

Calculated By:

Design Point: Swale #1

Drainage Area = 0.38 Acres

-

= 0.60

-

= 5.70 in/hr

-

c
!

Q=ClA
= 0.60 x
= 1.30 CFS

Ghan nel Gharacteristics
= 3.00 :1

=TdF:1

-

= 0.00 Ft.

= 1.50 Ft.

-

= 1.00 o/o

= 0.050 Fallow

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall lntensity) TG = 5 minutes

(Peak Flow)

Wefted Perimeter = 3.70 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV)

x 0.38

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow =
Area =
Hydraulic Radius =
Velocity (V) =
Flow (Q) =

0.58 Ft.

1.03 SF
0.28 Ft.

1.26 . Ft./sec.
1.30 CFS

Drainage Area = 0.38 Acres
0.60
7.20 in/hr

Q=ClA

=

Channel Gharacteristics

c
I

0.60 x 7.20 x
l.U CFS

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TC = 5 minutes

(Peak Flow)

Wetted Perimeter = 4.03 Ft.

(From Manning's Equation)
(From Continui$ Equation Q=AV)

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow =
Area =
Hydraulic Radius =
VelocitY (V) =
Flow (Q) =

0.64 Ft.

1.22 SF
0.30 Ft.

1.34 Ft./sec.
{.63 CFS

:'l
:1

Ft.
Ft.
o/o

3.00
3.00
0.00
1.50
1.00

0.050



S H,'llH#''

(7571253-0040
(804) 6934450
(804) 330-8040
(540) 710€606

Project Mid Goung Park
Project No.: W10119-E-19

Subject Channel Design
Date: June 29,2012

Calculated By:coNsumNoEil€lNEEns Fredericksburg

Design Point: Swale #2

Drainage Area = 0.71 Acres

= 0.70

-

= 5.70 in/hr

Q=ClA

Ghannel Characteristics
= 3.00 ;1

c
I

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TC = 5 minutes

(Peak Flow)

Wefted Perimeter = 5.64 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) 'Use EG-2 Matting

0.71= 0.70 x 5.70 x
= 2.83 CFS

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

= 3.00 ;1

= 0.00 Ft.

-

= 1.50 Ft.

= 0.50 olo

-

= 0.050 Fallow

0.89 Ft.
2.39 SF
0.42 Ft.
{.18 Ft./sec.
2.83 CFS

Drainage Area = 0.71 Acres
0.70
7.20 inlhr

Q=ClA
= 0.70

Channel Characteristics
Rt. Sideslope = 3.00
Lt. Sideslope = 3.00
Base Width = 0.00
Max. Depth = {.50
ChannelSlope = 0.50
Mannings (n) = 0.050

c
I

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TC = 5 minutes

(Peak Flow)

Wetted Perimeter = 6.16 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EG-2 Matting

x 7.20 x 0.71
CFS

:1

:1

Ft.
Ft.

To

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

0.97 Ft.

2.84 SF
0.46 Ft.
1.26 Ft./sec.
3.57 CFS

i-T Rss

*Botton Vldth



COT{5UI'ING ENENEER'

Williamsburg
Gloucester
Richmond
Fredericksburg

(757) 253-0040
(804) 6934450
(804) 330-8040
(540) 710-6606

Project Mid Gounty Park
Project No.: W{01{9-E-19

Subject ChannelDesign
Date: June29,2012

Calculated Ay:

Design Point: Swale #3

Drainage Area = 1.16 Acres

-

= 0.60

= 5.70 in/hr
c
I

Q=ClA
= 0.60 x
= 3.97 CFS

Channel Characteristics

-

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

= 3.00 :1

=To-il:1

-

= 0.00 Ft.

= 1.50 Ft.

=To/o

-

= 0.050 Fallow

(Peak Flow)
1.r6

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TG = 5 minutes

5.70

0.75 Ft.
1.68 SF
0.36 Ft.

2.36 Ft./sec.
3.96 CFS

Wetted Perimeter = 4.73 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EC-2 Matting

RSS

1---f- Bottorn Vidth

Drainage Area = l.{6 Acres
0.60
7.20 inlhr

c
I

Q=ClA
= 0.60

= 5.0{

Ghannel Characteristics
Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

x 7.2O

cFs

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) TC = 5 minutes

(Peak Flow)
1.16

3.00
3.00
0.00
1.50
2.50
0.050

:1

:1

Ft.

Ft.

%

0.82
2.00
0.39
2.50
5.0{

Ft.

SF
Ft.
Ft./sec.
CFS

Wetted Perimeter = 5.17 Ft.

(From Manning's Equation)
(From Continui$ Equation Q=AV) *Use EC-2 Matting



I
I
I

Williamsburg (757) 253-0040
Gloucester (804) 6934450
Richmond (804) 330-8040

Fredericksburg (540) 710-6606

Mid Gounty Park

Subject GhannelDesign
Date: June 18,2012

Calculated By:

Project:
Project No.:

cossnnilcEllGlilEEF

wl0119-E-19

I Drainage Area = 1.55 Acres

c=.ffi
I =Finrrr
Q=ClA

=

Channel Characterlstlcs
Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)

Flow (Q)

(Area draining to Design Point)
(Runoff Coefficient)

I
I
I
I
I
I

(Design Rainfall I ntensity)

(Peak Flow)

TC = 5 minutes

0.70 x
6.18 CFS

5.70 x 1.55

= 3.00 :1

= 3.00 :1

= 0.00 Ft.

= 1.50 Ft.

= TiFyo
= 0.050 Fallow

1.05 Ft.
3.31 SF
0.50 Ft.
1.87 Ft./sec.
6.18 CFS

Wetted Perimeter = 6.64 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) *Use EC-2 Mattlng

LSS =_ RSS

110 Year Storm - Capacity Check I
Drainage Area = 1.55 Acres

0.70
7.20 in/hr

Q=ClA
= 0.70 x 7.2O x
= 7.81 CFS

Channel Characteristlce

-

Rt. Sideslope
Lt. Sideslope
Base Width
Max. Depth
ChannelSlope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

3.00
3.00
0.00
1.50
1.00

0.050

(Area draining to Design Point)
(Runoff Coefficient)c

I

I
I
I
I
I
I
I
I
I

(Design Rainfall Intensity)

(Peak Flow)

TC = 5 minutes

1.55

:1

:1

Ft.
Ft.
o/o

= 1.15 Ft.

= 3.94 SF

= 0.54 Ft.

= 1.98 Ft./sec.

= 7.80 CFS

Wetted Perimeter = 7.25 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV) "Use EC-2 Matting
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APPENDIX C

STORMWATER MANAGEMENT CALCULATIONS

Water Quality Calculations (Phase l)
Water Quality Calculations (Phases 2,3,4)

Water Quality Volume Calculations
Bioretention Facility Hydrafl ow Reports

Bioretention Facility Outfall Protections Calculations
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I
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I
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I
I
I

Project:
Project No.:

Subject:

Date:
Calculated By:

6t2912012

Mid Gounty Park Upgrades _

Performance-Based Water Quality Galculations' Situation 3

(Appendix 5D - Virginia stormwater Management Handbook Volume ll)

18.03 Acres APPlicable Area

@ncres PostdevelopmentlmperviousCover

22.5 o/o lpo"t (Total Post-development lmpervious Cover / A x 100)

l8 o/o lwatersh€d

Tilf Acres Existing lmpervious Cover

y% lddhr (Total Existing lmpervious Cover / A x 100)

Lprclexistins) = relative pre-development total pollutant load

lexisting A

Lpvelexistins) = [0.05 +( 0.009 x 19.2 )]x 18.03 x 2'28

Lp6lexsrins) = L Poundsperyear

Lplslwaiershed) = relative pre-development total pollutant load

lwatershed A

Lpe(watershed) = [ O.O5 + ( 0.009 x ,|8 ) ] x 18.03 x 2'28

LpFlwaiershed) = L Poundsperyear

Lpo.r = relative post-development total pollutant load

lpost A
Lpo.t = [ O.O5 + ( 0.009 x 22.5 )l x 18.03 x 2.28 frr
Lpost = 10.4 pounds per year o-/-)a AIY

Il ,/t I
rl, . aL

./t lllr
t I vt ^t4

ttv /\_t
-',i | \lt r./

v

w{0119-19
Calculations - Phase 1

3

Coi|snf.TlipEilOltlEERS

Page 1 of3



I
I
I
I
I
I

RR = relative pollutant removal requirement
Lposr (0.9 x Lpralexistins))

RR= 10.4 - 8.3

RR = 2.1 pounds per year

Lpo"t Lpre(watersneO)

RR= 10.4 - 8.7

RR = 1.7 pounds peryear

Use lesser of two values - RR = 1.7 pounds per year

or

I
I

lsrEPTl
EFF = required pollutant removalefficiency

RR Lposr

EFF= 1.7 I 10.4 x 100

EFF = {5.9 o/o

Bioretention Facility #{ - Kidsburg AreaI BMP #i

t
I
t
I

2.72 Acres Drainage Area of proposed BMP
i.20 Acres Postdevelopment lmpervious Cover for BMP Drainage Area

4.1 o/o lsMp (Total Post-dev lmpervious Cover of BMP Drainage Area / &Mp x 100)

Leupr = pollutant load entering BMP

leirp Aeup

Lgupr=[0.05+(0.009x 4.1 )lx 2.72 x2.28

Leirpr = 2.8 pounds per year

Lpmoved/BMpl = pollutant load removed by proposed BMP

I EFF LaMp

I Lrcmoved/BMPI = 50.0 x 2.8

I 
Lremoved/BMPt = LPounds Peryear

I
I
I
I

Page 2 of 3



I BMP #2 Bioretention Facility #2- Main Parking Lot

I
I
I
I

1.75 Acres Drainage Area of proposed BMP

TB5-Acres Post-development lmpervious Cover for BMP Drainage Area

48.6 % l6yp (Total Postdev lmpervious Coverof BMP Drainage Area | fuMp x 100)

Leilrpz = pollutant load entering BMP

laup Aeirp

Leupz = [ 0.05 + ( 0.009 x 48.6 )] x 1.75 x 2.28

-LeNpz = 1,9 pounds peryear

I Lrcmoved/BMp2 = pollutant load removed by proposed BMP

I EFF LeMp

Lpmoved/BMP2= 50.0 x 1.9

I Lremoved/BMp2 = 1.0 pounds per year

T BMP #3

I 
BtrfiP #4

BMP #5

I BMP #o

I 
Lremoved/toial = Lremovedlglttpt * Lremoved/BMP2 * Lremoved/BMP3 * Lremored/BMP4 * L,"tou"a/BMps + Lremoved/BMP6

= 1.4 + ,|.0 + 0.0 + 0.0 + 0.0 + 0.0

= 2.4 pounds per year

-
t Gompliance Gheck

I 
Lremoved aar 2 RR

2.4 > 1.7

I
I
I
I
I

Page 3 of 3



I
I ms

Project Mid County Park Upgrades
Project No.:

Subject Water Quality Calculations - Phase 2,3,4
Situation 3

Date:
Calculated By:

6t29t2012
r Coi(IrLrIiGENoriEER!]

I

I Performance-Based Water Quality Calculations - Situation 3

I (Appendix 5D - Virginia Stormwater Management Handbook Volume ll)

18.03 Acres Applicable Area
4.52 Acres Post-development lmpervious Cover

; * l*d ootal Post-development tmpervious cover / A x 100)

18 o/o lwatrsneo

3.47 Acres Existing lmpervious Cover

T "o l"r;r1;n, (Tot?l Existing lmpervious cover / A x 100)

I
I
I
I
I
I
I
I
I

I srEP4 I
Lprc(cns{ng) = relative predevelopment total pollutant load

lexisting A
Lp6(exis,ting) = [0.05 +(0.009 x 19.2 )]x 18.03 x 2.28

Lpp(ensuns) = L Pounds Per Year

Lp6(warershed) = relative pre-development total pollutant load

lw*ershed A
Lp6(watershed) = [ 0.05 + ( 0.009 x ,|8 ) I x 18.03 x 2.28

Lp6(warershd) = 8.7 pounds per year

t
I

TSTEPEF
Lpo"t = relative post-development total pollutant load

lposi A
Lpo.1 =[0.05+(0.009x25.1 )lx 18.03 x2.28

Lpos = 11.3 pounds peryear

I
I
I
I 

Pase 1 of4



I
I
I
I
I
I
I
t

or

RR = relative pollutant removal requirement
L*o (0.9 x Lpr"l"xrrins)

RR= 11.3 - 8.3

RR = 3.1 pounds peryear

L*o Lprs(wdershed)

RR= 11.3 - 8.7

RR = 2.6 pounds per year

Use lesser of two values - RR = 2.6 pounds per year

EFF = required pollutant removalefficiency
RR L*o

EFF= 2.6 tJJ:!_x 100

EFF = 23.1 %

I BMP #i

I

Bioretention Facility #1 - Kidsburg Area

2.72 Acres Drainage Area of proposed BMP
-170 Acres Post-development lmpervious Cover for BMP Drainage Area

; * lsyp (Totat post-dev tmpervious cover of BMp Drainage Area tAsirp x 100)

Leupr = pollutant load entering BMP

leMp AsMp

Lsupr = [ 0.05 + ( 0.009 x 4.1 )l x 2.72 x 2.28

Leupr = 2.8 pounds per year

I
I
I

Lremoved/BMpl = pollutant load removed by proposed BMP

I EFF Lairp

t Lremoved/BMPt = 50.0 x 2.8

I 
Lremoved/BMPI = SPounds PerYear

I
I
I
I

Page2ot 4



I BMP #2 Bioretention Facility #2- Main Parking Lot

I
I
I

1.75 Acres Drainage Area of proposed BMP

4.85 Acres Post-development lmpervious Gover for BMP Drainage Area

48.6 % lsMp Ootal Post-dev lmpervious Cover of BMP Drainage Area lA,BMp x 100)

Leirpz = pollutant load entering BMP

leup AeMp

Leirpz = [ 0.05 +( 0.009 x 48.6 )] x 1.75 x 2.28

r LauPz = 1'9 Pounds Peryear

I Lremovcd/BMp2 = pollutant load removed by proposed BMP

I EFF LeMp

LremovedlBMP2= 50.0 x 1.9

I LrcmovednMP2 = 1.0 pounds peryear

I BMP #:l Bioretention Facility #8 - Back Patkin

I
I
I

1.84 Acres Drainage Area of proposed BMP
0.60 Acres Post-development lmpervious Cover for BMP Drainage Area

T "o lsyp (Total postdev tmpervious cover of BMp Drainage Area / Asire x 100)

Leups = pollutant load entering BMP

leup AeMp

Leups = [ 0.05 + ( 0.009 x 32.6 )] x 1.84 x 2.28

r 
LguPs = 1'4 Pounds Peryear

Lremov€d/BMp3 = pollutant load removed by proposed BMP

EFF Leirp
r Lremoved/BMPg = 50.0 x 1.4

I Lremoved/BMP3 = gpounds PerYear

I
I

BMP #4

BMP #5

BMP #6

I
I
I

Page 3 of4



I
Lremoved/toial = LremovetUBMPt * LremovedlBMP2* Lremoved/BMP3+ Lremoved/BMP4* LrcmoveaBMPs* Lremoved/BMP6

l=1.4+{.0+0.7+0.0+0.0+0.0

I 
= 3.1 pounds peryear

I 
Compliance Check

Lremoved aal 2 RR

I 3.i .L

I
I
I
t
I
I
I
I
I
I
I
I
I
I

Page 4 of 4



cofFtl"TfrcEilGFEERS

Project:
Project No.:

Subject:

Date:

Calculated By:

Mid County Park Upgrades
w10119-E-19

Water Quality Volume
Bioretention Facility #1

4ta2u2

BMP Type = Bioretention Facility #l - Kldgburg

Water Quality Volume = 0.5 in. x 1.2 acres of impervious coverage

= (0.5 l12lx (43,560 x 1.2 )

=E@I
Total Storage Volume Required =

=

L*
2x
4356

Water Quality Volume

2178

CF

I
I
I
I
t
I
I
t
t
I
I
I
I
I
I
I
I
I
I

Min. Dry Storage Volume Required = L,
2x
4356

Dry Storage Volume Provided = 5224 CF

Water Quality Volume

2178

CF

Elevation = 84.19 - Outlet Elevation



Hydraflow Table of Gontents Wl 01 1 9-E-1 g_Bioretention #1 .gpw

Hydraflorv Hydrographs Extension for AutoCABO Civil 3O@ 2012 by Autodesk, lnc. v9

2 -Year
Summary Report.... ............... 1

Hydrograph Reports ............. 2
Hydrograph No. 1, Rational, Pre-Development. ................. 2
Hydrograph No.2, Rational, Post-Development............... ................. 3
Hydrograph No. 4, Reservoir, Pre Through Culvert..... ...... 4

Pond Report - Existing Culvert..... .................. 5
Hydrograph No. 5, Reservoir, Post Routed.... .... 6

Pond Report - Bioretention #1 ........ 7

10 - Year
Summary Report,... ............... I
Hydrograph Reports ............. 9

Hydrograph No. 1, Rational, Pre-Development. ................. I
Hydrograph No.2, Rational, Post-Development............... 10
Hydrograph No. 4, Reservoir, Pre Through Culvert..... 11

Hydrograph No. 5, Reservoir, Post Routed.... .. 12

100 - Year
Summary Report.... ............. 13
Hydrograph Reports ........... 14

Hydrograph No. 1, Rational, Pre-Development. ............... 14
Hydrograph No.2, Rational, Post-Development............... 15
Hydrograph No.4, Reservoir, Pre Through Culvert..... 16
Hydrograph No. 5, Reservoir, Post Routed..... ................. 17

Wednesday, 00 27,20'12



Hvd.
No.

Hydrcgraph
typs

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Tlme to
Peak
(mln)

Hyd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

,|

2

4

5

Rational

Rational

Reservoir

Reservoir

6.119

7.609

5.374

0.333

1

1

1

1

15

't5

19

29

8,261

6,848

8,244

884 2

85.65

u.45

u4

6,670

Pre-Development

Post-Development

Pre Through Culvert

Post Routed

W1 01 1 9-E-1 9_Bioretention #1 .gpw Return Period:2Year Wednesday,0O 27,2012

I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

1

Hydrograph summ ary ReposrraflowHydrosraphs 
Extension forAutocADrDCivit3D@2012 byAurodesk,Inc. vg



2
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, Inc. v9

Hyd.No. I
Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Wednesday, 00 27,2012

= Rational
= 2yrs
= lmin
= 2.860 ac
= 3.890 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 6.1 19 cfs
= 15 min

= 8,261 cufi
= 0.55
= 15.00 min

= 112

I
t
I
I
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I

Q (cfs)

7.00

4.00

2.OO

Pre-Development
Hyd. No. 1-2Year a (cfs)

7.OO

5.00

3.00

1.00

0.00

6.00

5.00

2.00

44 46

Time (min)

4.00

3.00

1.00

02468

- 
Hyd No.1

A.

/

f
X

\
T

/ \
/'

II
t \

t \f
\

\I
L-

\
\

\
\

10 12 14 16 18 40 42
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3
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 3.260 ac
= 3.890 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 7.609 cfs
= 15 min

= 6,848 cuft
= 0.6
= 15.00 min

= 111

Q (cfs)

8.00

Post-Development
Hyd. No.2-2Year)Q (cfs

8.00

I
I
t
I
I
I
t
I
I
I
I
I
I
I
I
I
t
I
I

6.006.00

4.00

2.00

0.00
30

Time (min)

2.00

0.00
024

- 
Hyd No.2

/

n
\

/ \

/ \

/

/ \

\

/

/ \

\
10 12 14 16 18



4
Hydrograph Report
Hydraflor Hydrographs Extension for AutoCAD@ Civil 3CIO 2012 by Autodesk, Inc. v9

Hyd. No. 4

Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 2yrs
= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 5.374 cfs
= 19 min

= 8,246 cuft
= 85.65 ft
= 544 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I
t
I

Storage Indication method used. Exfiltration extracted from Outflow.

Q (cfs)

7.00

Pre Through Culvert
Hyd. No. 4 -2Year

a (cfs)

7.00

5.00

6.00

5.00

4.00

0.00
44 46

Time (min)

3.00

2.002.00

1.001.00

02468

- 
Hyd No.4

10 12 14 16 18 20

- 
Hyd No.1

22 24 26 28 30 32 34 36 38 40 42

I t I I I I Totalstorageused=544cuft

,t

Ir?/
./

S-
fi- \

I tI t) .\t \ \fi' rI \-r r- \ I

I \I Ytr "r
\I \I -V I

h
/ \ \

\
\-t

/t
r _ -'t

{
\

/

f \
\ \

0.00



I Pond Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3DrO 2012 by Autodesk, Inc. v9

Pond No. I - Existing Culvert
Pond Data
Gontoutn -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 84.19 fi

Stage / Storage Table

Wednesday, 00 27,2012

0
36

826
4,059

0
36

789
3,2U

I
t
t
I

Stage (ft!

0.00
0.81
1.81
2.8'l

Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

84.19
85.00
86.00
87.00

00
135

1,747
5,000

tcl tDI

0.00 0.00
0.00 0.00
3.33 3.33

No No

tBI tcl
0.00 0.00
0.00 0.00
00
0.00 0.00

0.00 0.00
0.00 0.00
.013 .013

0.60 0.60
No No

I
I
t
I

Culvert / Orifice Structures

tAl
Rise (in) = '15.00

SPan (in) = 15.00

No. Barrels = I
Invert El. (ft) = 84.19

Length (ft) = 21.00

Slope (%) = 2.19

N-Value = .013

Orlfice Coeff. = 0.60

Muftl€tage = nla

[PrfRsr]

0.00

0.00

0

0.00

0.00

nla
nla
0.60
No

Weir Structures

IAI tBI

Creet Len (ft) = 30.00 0.00

Grcst El. (ft) = 86.00 0.00

Welr Goeff. = 3.33 3.33

Weir Type = Rect

Multl€tage = No No

Exfil.(ln/hr| = 0.500 (by Contour)

TW Elev. (ft) = 0.00

Note: Cuhreruorific€ outflorvs are anayzed und€r lnlet (lc) and outlet (oc) conttol. Weir rF€rs checked fot orifica conditiorc (ic) and submergenco (s).

Stage / Discharge

90.0

1.00

I
I
I
I
I
I
I
t
I
I

Stage (ft)

3.00

2.OO

Elev (fl)

87.19

86.19

85.19

84.19
110.0

Discharge (cfs)

0.0 10.0

- 

Total Q

:.2-

I

I
I

0.00
20.o 40.0 50.0 80.0



6
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAOO Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 5

Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 0O 27,2012

= Reservoir
= 2yrs
= lmin
= l - Post-Development
= Bioretention #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.333 cfs
= 29 min

= 884 cuft
= 84.45 ft
= 6,670 cuft

I
I
t
I
I
I
I
I
t
I
I
I
I
T

I
I
t
I
I

Storage Indication method used. Exfiltration extracted from Outflow.

Q (cfs)

8.00

Post Routed
Hyd.No.5-2Year

60 80 100 120 140 160 180

- 
Hyd No.2 I I I | | I Totalstorageused=6,670cuft

Q (cfs)

8.00

6.00

4.00

2.00

6.00

2.00

0.00
200

Time (min)

4.00

0.00
0 20 40

Hyd No.5

t

illI

I

2I



I Pond Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3DO 2012 by Aulodesk, Inc' v9

Pond No.2 - Bioretention #1

Pond Data
Contours -Userdefined contour areas. Conic method used for volume calculation. Begining Elevation = 83.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Wednesday, O0 27,2012

3,525
4,854
6,267
7,300

t
I
I
t

0.00 83.00
1.00 84.00
2.OO 85.00
2.50 85.50

00
4,17'1 4,171
5,545 9,716
3,388 13,1U

Gulvert / Orifice Structures Weir Structures

t
I
t

Rise (in)
Span (in)

No. Barrels
Invert El. (ft)
Length (ft)
Slope (%)

N-Value
Orifice Goeff.
MultlStage

tGl [PrfRsrl
0.00 0.00

0.00 0.00

00
0.00 0.00

0.00 0.00

0.00 nla
.013 nla
0.60 0.60

No No

Crest Len (ft)
crcst El. (ft}

Weir Coeff.
WeirType
Multl€tage

Exfil.(ln/hr)
TW Elev. (ft)

tcl tDl

0.00 0.00

0.00 0.00
3.33 3.33

No No

tAl

= 15.00

= 15.00

='l
= 84.19

= 21.00

= 2.19

= .013

= 0.60

= nla

IBI

0.00

0.00
0

0.00
0.00
0.00
.013

0.60

No

1Al

= 0.00

= 0.00

=:t
=No

tBl
0.00
0.00
3.33

No

= 0.500 (by Contour)

= 0.00

2.OO

1.00

I
I
I
I
t
I
I
I
I
I
I

Not6: CulverUoriflce outtlows aro analfzed under inlst (ic) and ou{€t (oc) conttol. Wei. ft€rs checked for oritce conditions (ic) and subm€rgsnc€ (s)

Stage / DischargeStage (ft)

3.00

Elev (fi)

86.00

85.00

84.00

4.50 5.00

Discharge (cfs)
0.00 0.50

- 

Total Q

-<
.=

-r.-.." , !!!l

0.00
1.00 1.50 2.OO 2.50 3.00 3.50



Flyd.

No.

Hydrograph
tYPe

(orlgin)

Peak
flow
(cfs)

Time
lnterval
(mln)

lime to
Peak

imin)

Flyd.

rolume

lcuft)

lnflow
hyd(s)

Maxlmum
elevation

(fr)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

5

Ralional

Rational

Reservoir

Reservoir

8.194

10.19

7.374

1.445

1

1

1

1

15

15

18

28

11,062

9,170

11,036

3,051

1

2

86.03

u.77

915

8,433

Pre-Development

Post-Development

Pre Through Culvert

PoEt Rouled

W101 19-E-19_Bioretention #1 .gpw Return Period: 10 Year Wednesday, O0 27 ,2012

I
t
I
t
t
I
T

I
I
I
I
I
t
t
I
I
I
I
I

8
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Wednesday, 00 27,2012

= Rational
= 10 yrs

= lmin
= 2.860 ac
= 5.209 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 8.194 cfs
= 15 min

= 11,062 cuft
= 0.55
= 15.00 min
= 112

Q (cfs)

10.00

8.00

Pre-Development
Hyd. No. 1 - 10 Year Q (cfs)

10.00

8.00

6.00

4.00

6.00

4.00

0.00
46

Time (min)

2.O0 2.00

0.00
)246

- 
Hyd No.1

^,\

/
/

f
\

\

/

/

\
I

/

/

\

/

/
\

(

10 12 14 16 18 42



10
Hydrograph Report
Hydraflow Hydrographs Exlension for AuloCAD@ Civil 3BO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,20'12

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 3.260 ac
= 5.209 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 10.19 cfs
= 15 min
= 9,170 cuft
= 0.6
= 15.00 min
= 111

Q (cfs)

12.00

10.00

4.00

2.40

Post-Development
Hyd. No. 2- 10Year a (cfs)

12.00

10.00

8.00 8.00

6.00

4.00

0.00
30

Time (min)

2.O0

024

- 
Hyd No.2

/

/\

\

/ \

/ \

/

/ \

\

/ \

/ \

/

/ \
\

\
0.00

10 12 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension forAutoCABO Civil 3O@ 2012 by Autodesk, Inc. v9

Hyd. No. 4
Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 10 yrs

= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 7.374 cts
= 18 min
= 11,036 cuft
= 86.03 ft
= 915 cuft

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

Storage Indication method used. Exfiltration extracted from Outflow.

Q (cfs)

10.00

8.00

6.00

Pre Through Culvert
Hyd. No.4 .- 10 Year Q (cfs)

10.00

4.00

2.002.O0

0.000.00

8.00

6.00

42 44 46

Time (min)

o246

- 
Hyd No.4

8101214161820

- 
Hyd No.1

22 24 26 28 30 32 34 36 38 40

I I I | | | Totalstorageused=915cuft

A.

/
(

I

I
I

l-.
I

V

\
\ \\

/ I / \
\

\

I 4 /
\

\
\

\

4v
/ \

\ \
\
\/ \

I
/ \

\
\ \
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Hydrograph Report
Hydraflow Hydrographs Extension forAutoCADO Civil 3DlO 2012 by Autodesk, Inc. v9

Hyd. No. 5
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 10 yrs
= lmin
= l - Post-Development
= Bioretention #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 1.445 cfs
= 28 min

= 3,051 cuft
= 84.77 ft
= 8,433 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Storage lndication method used. Exfiltration edracted from Outflow.

Q (cfs)

12.0O

10.00

4.00

2.00

Post Routed
Hyd. No. 5 - 10 Year Q (cfs)

12.OO

8.00

10.00

8.00

6.00

4.00

2.OO

0.00
220

Time (min)

020

- 
Hyd No.s

60 80 100

- 
Hyd No.2

120 140 160 180 200

I I I I | | Totalstorageused = 8,433cuft

I

-l

r

h \.
0.00



Hvd.

No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.

volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(fr)

Total
strgo used

(cuft)

Hydrograph
Descriptlon

1

2

4

5

Rational

Rational

Reservoir

Reservoir

11.48

14.28

10.96

3.437

,|

1

1

1

15

15

16

26

15,504

12,853

15,467

6,653 2

86.12

85.16

1,208

10,811

Pre-Development

PosFDevelopmenl

Pre Through Culverl

Post Routed

Wl 01 1 9-E-1 9_Bioretention #1 .gpw Return Period: 100 Year Wednesday, O0 27,2012

I
I
I
I
I
I
I
I
I
I
I
I

t
I
I
I

13

Hydrograph summary RepofidraflowHydrosraphsExtensionforAurocAD@civil3Dro2012byAutodesk,tnc.ve

I
I
I
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Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Civil 3O@ 2012 by Autodesk, Inc. v9 Wednesday, 00 27,20'12

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs

= lmin
= 2.860 ac
= 7.301 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1 1.48 cfs
= 15 min

= 15,504 cuft
= 0.55
= 15.00 min
= 112

Q (cfs)

12.00

10.00

2.00

Pre-Development
Hyd. No. 1 - 100 Year Q (cfs)

12.00

8.008.00

10.00

6.00

46

Time (min)

6.00

4.004.00

2.00

0.000.00
)246

- 
Hyd No.1

A
\

/

/

/ \
\

\

/
\

\
\

/ \
\

/ \
\

\/

/

I
\

\

10 12 14 16 18
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Hydrograph Report
Hydraflorv Hydrographs Extension for AutoCAO@ Civil 3D@ 2012 by Autodesk, lnc. v9 Wednesday, 00 27,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs

= lmin
= 3.260 ac
= 7.301 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 14.28 cfs
= 15 min
= 12,853 cuft
= 0.6
= 15.00 min
= 111

a (cfs)

15.00

9.00

Post-Development
Hyd. No.2 - 100 Year a (cfs)

15.00

12.00 12.00

6.00

28 30

Time (min)

9.00

6.00

3.00 3.00

o246

- 
Hyd No.2

,\

/

r\
\

t
/ \

\

/ \
\f

1 \
/

f

\
/ \

/
\/

/ \

/

/ \

0.00
10 12 14 16 18 22
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3DO 2012 by Autodesk, lnc. v9

Hyd. No. 4
Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,20'12

= Reservoir
= 100 yrs

= lmin
= | - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

10.96 cfs
16 min
15,467 cuft
86.12 ft
1,208 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Storage Indication method used. Exfiltration extracted from Outflow.

Q (cfs)

12.00

10.00

2.00

Pre Through Culvert
Hyd. No.4 - 100 Year a (cfs)

12.00

8.00

10.00

8.00

6.00

4.00

2.O0

0.00
44 46

Time (min)

4.00

02468

- 
Hyd No.4

10 12 14 16 18 20

- 
Hyd No.1

22 24 26 28 30 32 34 36 38 40 42

I I I I I I Totalstorageused = 1,208cufi

/
A
v \ \

I

I

I \
\

\I \

,(
I \ \

\
I l \

(, l /
\

\
\

I \ \

L
/ \

\ \

I \
\ \

/

f
\

\ \
0.00
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Hydrograph Report
Hydraflow Hydrographs Exlension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 5
Post Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs

= lmin
= l - Post-Development
= Bioretention #1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 3.437 cfs
= 26 min

= 6,653 cuft
= 85.16 ft
= 10,811 cuft

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

Storage lndication method used. Exfiltration extracted from Outflow.

Q (cfs)

15.00

12.00

o2040

- 
Hyd No.s

Post Routed
Hyd. No. 5 - 100 Year

60 80 100 120 140 160 180

- 
HydNo.2 I I t | | | Totalstorageused=10,811 cuft

Q (cfs)

15.00

12.O0

6.00

0.00
200

Time (min)

9.00

6.00

3.003.00

I

It
Iil[

II

I h-

F
K

\\ :' -"-"
I
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Itms
I 

coilsurr;*oe{Grtmcns

Project Mid County Park Upgrades
Project No.: W10119-E-19

Subject Water Quality Volume
Bioretention Facility #2

Date:
Calculated By:

I
I 

BMP rype =

Total Storage Volume Required = L * Water Quality Volume

I=2x1543

= 3085.5 CF
T

I
I

Bioretention Facility #2 - Main Parking Lot

Water Quality Volume = 0,5 in. x 0.85 acres of impervious coverage

= (0.5 I 12) x (43,560 x 0.85 )

=lffil

Min. Dry Storage Volume Required = I x Water Quality Volume

=; x 1543

= 3086 CF

Dry Storage Volume Provided = 3678 GF Elevation = #57 Stone - 2' Depth

I
I
t
I
I
t
t
I
t
I



Hydraflow Table of Gontents W101 1 9-E-1 g_Bioretention #2.gpw

Hydraflow Hydrographs Extension for AutoCABO Civil 3DtO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,20'12

2 -Year
Summary Report.... ............... 1

Hydrograph Reports.............. ............... 2
Hydrograph No. 1, Rational, Pre-Development. ................. 2
Hydrograph No.2, Rational, Post-Development............... ................. 3
Hydrograph No. 4, Reservoir, Pre Through Culvert..... ...... 4

Pond Report - Existing Culvert..... .................. 5
Hydrograph No. 5, Reservoir, Post Through Bio#2...... ..... 6

Pond Report - Bioretentionl*2..... ...................7

10 - Year
Summary Report.... ............... 8
Hydrograph Reports ............. 9

Hydrograph No. 1, Rational, Pre-Development. ................. 9
Hydrograph No.2, Rational, Post-Development............... 10
Hydrograph No. 4, Reservoir, Pre Through Culvert..... 11

Hydrograph No. 5, Reservoir, Post Through Bio#2...... ... 12

100 - Year
Summary Report.... ............. 13
Hydrograph Reports.............. ............. 14

Hydrograph No. 1, Rational, Pre-Development. ............... 14
Hydrograph No. 2, Rational, Post-Development............... 15
Hydrograph No. 4, Reservoir, Pre Through Culvert..... 16
Hydrograph No. 5, Reservoir, Post Through Bio#2...... ... 17



Hvd.

No.

Hydrograph
type

(origln)

Peak
flow
(cfs)

Time
lnterval
(mln)

Time to
Peak
(mln)

Hyd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevatlon

(ft)

Total
strge used

(cuft)

Hydrograph
Descrlptlon

1

2

4

5

Rational

Rational

Reservoir

Reservoir

6.471

6.969

5.643

0,024

1

1

1

1

10

10

13

20

5,824

4,182

5,818

125

1

2

85.04

83.60

449

4,143

Pre-Development

Post-Development

Pre Through Culvert

Post Through Bio #2

W1 01 1 9-E-1 9_Bioretention #2.gpw Return Period:2Year Wednesday, O0 27,2012

t
I
I
I

1

Hydrograph summary RepoffiraflonrHydrosraphsErilensionforAutocAD@civit3D@2012byAurodesk,tnc.ve

t
I
t
I
t
I
I
I
t
I
I
I
I
I
I



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCABO Civil 3BO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= 2yrs
= lmin
= 2.160 ac
= 4.609 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 6.471 cfs
= 10 min
= 5,824 cuft
= 0.65
= 10.00 min
= 112

Q (cfs)

7.00

4.00

3.00

2.00

Pre-Development
Hyd. No. 1-2Year Q (cfs)

7.O0

6.00 6.00

4.00

28 30

Time (min)

5.00

1.00

3.00

2.OO

1.00

0.00
0246

- 
Hyd No.1

5!sE

/ \

/: \

/
/ \

I
\ff:

/-- \

I \
/

tI
\(::

:\

0.00
10 12 14 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DtO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 2.160 ac
= 4.609 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 6.969 cfs
= 10 min
= 4,182 cuft
= 0.7
= 10.00 min
= 111

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Q (cfs)

7.00

4.00

Post-Development
Hyd. No.2-2Year a (cfs)

7.00

6.00

3.00

2.00

1.00

6.00

5.00

4.00

3.00

2.00

1.00

2A

Time (min)

0 24

Hyd No.2

6

/ \/
\/ \r- \\

I \f- \
/ \/ \

/- \r \

/
/

/
7-

a

"/ \
/f

-/- \
/'

\/ \
.f

\
r

//" \
r- \

0.00
10 12 14 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 4
Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 0O 27,2012

= Reservoir
= Zyrs
= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 5.643 cfs
= 13 min
= 5,818 cuft
= 85.04 ft
= 449 cuft

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

Storage Indication method used. Exfiltration extracted from Outllow.

)Q (cfs

7.00

Pre Through Culvert
Hyd. No. 4 -2Year

a (cfs)

7.00

5.00

6.00

5.00

0.00
30 32

Time (min)

4.004.00

3.00

2.002.00

1.001.00

0.00
0246

- 
Hyd No.4

8101214

- 
Hyd No.1

16 18 20 22 24 26 28

I I I I I I Totalstorageused =449cuft

t \
T x

t\I I

T: 7 * \
t \

-:/ -r \ -\\I I
/+-, \ \\
-r \I \:-f f-* \

-\.A--,

/-v \ \\ \I $Ir r-- \ \
t r\
ftf \tv- \ \

't ./ \\

:t \ I

\
\r



I Pond Report

I
I
I
I
I

Hydraflow Hydrographs Extension for AutoCADlO Civil 3DtD 2012 by Autodesk, Inc. v9

Pond No. I - Existing Culvert

Pond Data
Contouns -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 83.53 ft

Stage / Storage Table

Wednesday, 00 27,2012

Stage (ft)

0.00
0.47
1.47
2.47

Elevatlon (ft)

83.53
84.00
85.00
86.00

Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

00
32

778
6,000

0
t

328
3,307

0
5

323
2,979

Gulvert / Orifice Structures Weir Structures

Crcst Len (ft)

Crest El. (ft)
Welr Coeff.
WelrType
Multl€tage

Exfil.(ln/hr)
TW Elev. (ft)

IAI IBI

= 10.00 0.00

= 85.00 0.00

= 3.33 3.33

= Rec{

=No No

= 0.500 (by Contour)

= 0.00

I
I
I
I

Rlse (ln)

Span (in)

No. Barrels
Inveil El. (ft)

Length (ft)
Slope (%)

N-Value
Orlllce Coeff.
Multl€tage

IAI

= 15.00

= 15.00

=l
= 83.53

= 43.00

= 1.02

= .013

= 0.60

= nla

[PrfRsrl
0.00
0.00

0

0.00

0.00

nla
nla
0.60
No

lBl tcl
0.00 0.00

0.00 0.00

00
0.00 0.00

0.00 0.00

0.00 0.00

.013 .013

0.60 0.60
No No

tcl tDI

0.00 0.00
0.00 0.00
3.33 3.33

No No

Not6: Culvert/Orifics oumows are analFed und€r inlet (ic) and outlet (oc) conaol. Weir ris€l8 checked for orifice condition3 (ic) and submeryence (s),

Stage / DischargeStage (ft)

3.00

2.00

Elev (ft)

86.53

84.531.00

0.00

I
I
I
t
I
I
I
I
I

0.00 4.00

- 

Total Q

85.53

----r- 83.53
44.OO12.00 16.00 36.00 40.00

Discharge (cfs)
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Hydrograph Report
Hydraflow Hydrographs Extension for AUIoCADD Civil 3DO 2012 by Autodesk, lnc. v9

Hyd. No. 5
Post Through Bio #2

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 2yrs
= lmin
= l - Post-Development
= Bioretention #2

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.024 cfs
= 20 min

= 125 cuft
= 83.60 fi
= 4,143 cuft

I
I
I
I
I
I
I
I
I
I
I
t
I
t
I
t
I
I
t

Storage lndication method used. Exfiltration extracted from Outflow.

Q (cfs)

7.00

2.00

Post Through Bio #2
Hyd. No. 5 -- 2 Year Q (cfs)

7.00

6.00 6.00

5.00

4.00

3.00

2.O0

1.00

4.00

1.00

02040

- 
Hyd No.5

60 80 100

- 
Hyd No.2

120 140 160 180 200

I I I I I I Total storage used =4,143cuft

0.00
220

Time (min)

0.00



I Pond Report

I
I
I

Hydraflow Hydrographs Extension for AutoCADO Civil 3DO 2012 by Autodesk, Inc. v9

Pond No.2 - Bioretention #2

Pond Data
Gontours -Userdefined contour areas. Conic method used for volume calculation. Begining Elevation = 83.00 ft

Stage / Storage Table

Wednesday, 00 27,2012

Stag6 (ft}

0.00
1.00
2.00

Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

83.00 5,957
84.00 7,974
85.00 9,993

0
6,940
8,964

0
6,940

15,904

I
I
I
I

Gulvert / Orifice Structures Weir Structures

RIse (in)
Span (an)

No. Banels
lnvert El. (ft)
Length (ft)
Slope (%)

N-Value
Orifice Coeff.
MultlStage

tCI [PrfRsr]

0.00 0.00

0.00 0.00

00
0.00 0.00
0.00 0.00
0.00 nla
.013 nla
0.60 0.60

No No

Crest Len (ft)
Grost El. (ft)
WelrCoeff.
WelrType
Multi-Stage

Exfll.0nlhr)
TW Elev. (ft)

tcl IDt

0.00 0.00

0.00 0.00

3.33 3.33

No No

tAl

= 15.00

= 15.00

=l
= 83.53

= 43.00

= 1.02

= .013

= 0.60

= nla

tBl
0.00
0.00
0
0.00
0.00
0.00
.013

0.60
No

IAI

= 0.00

= 0.00

= 3.33

=-
=No

IBI

0.00
0.00
3.33

No

= 0.500 (by Contour)

= 0.00

4.00

I
I
I
I
I
I
I
t
I
I
I

Nob: Culvcruormco outflows ar6 analyz€d under inlot (lc) and ou0€t (oc) contol. Weir tF€I! chocked for otmca condltom (ic) and submsg€nca (s)

Stage / DischargeStage (ft)

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

Elev (ft)

85.00

84.80

84.60

u.40

u.20

84.00

83.80

83.60

83.40

83.20

83.00
6.00

Discharge (cfs)
0.00

- 

Total Q

//

/

-/
//

//

./

/

1.00 2.00 3.00 5.00



Hvd'

No.

Hydrograph
tyPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maxlmum
elevatlon

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

5

Rational

Rational

Reservoir

Reservoir

8.482

9.1 35

7.336

0.288

1

1

1

1

10

10

13

20

7,6U

5,481

7,627

968 2

85.14

83.77

737

5,357

Pre-Development

Post-Development

Pre Through Culvert

Post Through Bio #2

W1 0 1 1 9-E-1 9_Bioretention #2.gpw Return Period: 10 Year Wednesday,00 27,2012

I
I
I
I
I

I
Hydrograph summ ary Repos.raflowHydrographs 

ExrensionforAutocADroCivit3Do2012 byAutodesk,Inc. ve

I
I
I
I
I
t
I
I
I
I
I
I
I
I



Hydrograph Report
I
I
I

Hydraflow Hydrographs Extension for AutoCADO Civil 3DlO 2012 by Autodesk, lnc. v9 Wednesday, 00 27,2012

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 2.160 ac
= 6.042 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 8.482 cfs
= 10 min
= 7,634 cuft
= 0.65
= 10.00 min

= 112

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

10.00

6.00

2.00

Pre-Development
Hyd. No.1 - 10Year Q (cfs)

10.00

8.00

4.004.00

6.00

28 30

Time (min)

2.00

0.000.00
024

- 
Hyd No.1

/ \

/ \

/ \

/ \

/ \

/

/

\

/

\

10 12 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADr@ Civil 3BO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 2
Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= 10 yrs

= lmin
= 2.160 ac
= 6.042inlhr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 9.135 cfs
= 10 min

= 5,481 cufi
= 0.7

= 10.00 min

= 111

Q (cfs)

10.00

6.00

4.00

Post-Development
Hyd. No. 2- 10Year Q (cfs)

10.00

8.00

4.00

0.00
20

Time (min)

6.00

2.002.00

0.00
02

- 
Hyd No.2

/ \

/
/ \

\

/ \

/
/ \

\

/ \
t \

10 12 14 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3Dt@ 2012 by Autodesk, Inc. v9

Hyd. No.4
Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs

= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Wednesday, 00 27,2012

7.336 cfs
13 min
7,627 cuft
85.14 ft
737 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

Storage lndication method used. Exfiltration extracted from Outflow.

a (cfs)

10.00

8.00

Pre Through Gulvert
Hyd. No. 4 - 10 Year Q (cfs)

10.00

4.00

2.00

8.00

6.00

4.00

2.00

0.00
28 30

Time (min)

0246

- 
Hyd No.4

8101214

- 
Hyd No.1

16 18 20 22 24 26

| | | I I I Totalstorageused=737cuft

/ \

/ 4 t \

\I \

4 / \
\

\
/ / \ \

/,

,/ \ \

\
\

I
,/

\

\
0.00



12

Hydrograph Report
Hydraflow Hydrographs Extension for AutocADtO Civil 3Dto 2012 by Autodesk, Inc. v9

Hyd.No. 5

Post Through Bio #2

Hydrograph type
Storm frequency
Time interval
lnflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 10 yrs

= lmin
= l - Post-Development
= Bioretention #2

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.288 cfs
= 20 min

= 968 cuft
= 83.77 ft
= 5,357 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

Storage Indication method used. Exfiltration extracted from Outflow.

Post Through Bio#2
Hyd. No. 5 - 10 Year

Q (cfs)

10.00

Q (cfs)

10.00

6.00

8.00

4.00

300

Time (min)

6.00

4.00

2.00

0.00
0 30 60

Hyd No.5

90 120

- 
Hyd No.2

150 180 210 240 270

I I I t I I Totalstorageused = 5,357cuft

t

0.00



Hyd.
No.

Hydrograph
tYPe

(odgin)

Peak
flow
(cfs)

Time
lnterval
(mln)

lime to
Peak

imin)

Hvd.

rolume

lcuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Descrlption

1

2

4

5

Rational

Rational

Reservoir

Reservoir

11.74

12.64

10.45

1.087

1

1

'l

'l

10

10

12

19

10,563

7,5U

10,544

2,837

1

2

85.26

u.o2

1,102

7,158

Pre-Development

Post-Development

Pre Through Culvert

Post Through Bio #2

W1 0 1 1 9-E-1 9_Bioretention #2.gpw Return Period: 100 Year Wednesday,00 27 ,2012

I
I
I

13

Hydrograph summary Repofiraf,orHydrosraphsExtensionforAutocABocivit3DD2012byAutodesk,tnc.ve

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I



14
Hydrograph Report
Hydraflow Hydrographs Extension for AutoCABO Civil 3BO 2012 by Autodesk, lnc' v9 Wednesday, 00 27,2012

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs
= lmin
= 2.160 ac
= 8.360 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 11.74 cfs
= 10 min

= 10,563 cuft
= 0.65
= 10.00 min
= 112

Q (cfs)

12.00

tt

f

10.00

Pre-Development
Hyd. No.1 - 100Year

8.00

4.00

0.00
30

Time (min)
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Hydrograph Report

I
I
I
I
I

Hydraflow Hydrographs Extension for AutoCADtO Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd.No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Wednesday, 00 27,2012

= Rational
= 100 yrs

= lmin
= 2.160 ac
= 8.360 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 12.64 cfs
= 10 min

= 7,584 cuft
= 0.7
= 10.00 min
= 111

I
t
I
I
I
I
t
I
I
I
t
I
I
I

Q (cfs)

14.00

12.00

10.00

2.00

Post-Development
Hyd. No. 2 - 100 Year Q (cfs)

14.00

12.00

10.00

6.00

20

Time (min)

8.00

6.00

4.004.00

2.OO

0.000.00
0 24

Hyd No.2

/ \

/
\

\

/ \

/
/

\
/ \

/ \

/ \

/ \
/

/
\

/ \
10 12 14 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCABO Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 4
Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 100 yrs
= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 10.45 cfs
= 12 min
= 10,544 cuft
= 85.26 ft
= 1,102 cuft

t
I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
I
I
I

Storage Indication method used. Exfiltration extracted from Outflow

Q (cfs)

12.00

10.00

8.00

6.00

Pre Through Gulvert
Hyd. No. 4 - 100 Year Q (cfs)

12.00

4.00

2.002.00

10.00

8.00

6.00

4.00

0.00
30 32

Time (min)

0246

- 
Hyd No.4

8101214

- 
Hyd No.1

16 18 20 22 24 26 28

I I | | | | Totalstorageused= 1,102cuft

/ ) R.\\
I

/

/ \
\

/ \ \

/ / \ \

\/ / \

tl / \ \

I
\

\ \

0
/ \

\ \

/

f
\

\
0.00
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3OD 2012 by Autodesk, Inc. v9

Hyd. No. 5
Post Through Bio #2

Hydrograph type
Storm frequency
Time interval
lnflow hyd. No.
Reservoir name

Wednesday, O027,2012

= Reservoir
= 100 yrs
= lmin
= I - Post-Development
= Bioretention #2

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 1.087 cfs
= 19 min

= 2,837 cuft
= 84.02ft
= 7,158 cuft

I
I
I
t
I
I
I
I
I
I
I
I
T

I
I
I
I
I
I

Storage Indication method used. Exfihration extracted from Outflow.

Q (cfs)

14.00

12.00

10.00

4.00

2.00

03060

- 
Hyd No.5

Post Through Bio#2
Hyd. No. 5 - 100 Year

90 120 150 180 2't0 240 270

- 
Hyd No.2 I t I I { I Totalstorageused=7,158cuft

Q (cfs)

14.00

8.00

6.006.00

12.00

10.00

8.00

4.00

2.00

0.00
300

Time (min)

I

l"--*"'.r !

0.00
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I
I EES

Project Mid County Park Upgrades
Project No.: W10119-E-19

Subject Water Quality Volume

I 
cosHrl,TlloEttc$E[m

Date:

Calculated By:

4i2i2042

I

I BMP Type = Bioretention Facility #3

I
Water Quality Volume = 0.5 in. x 0.6 acres of imperuious coverage

= (0.5 | 12) x (43,560 x 0.6 )

= l-T6,'fe cF-]

Total Storage Volume Required = L * Water Quality Volume

=2x1089
= 2178 CF

I
I
I
I

Min. Dry Storage Volume Required = 2 x Water Quality Volume

=;r io8e

= 2178 CF

Dry Storage Volume Provided = 2212 CF Elevation = 81.33 - Outlet Elevation

I
I
I
t
I
I
t
I
I
t



Hydraflow Table of Gontents W101 19-E-1 g_Bioretention #3.gpw

Hydraflow Hydrographs Extension for AutoCAD@ Civil 3Dt@ 2012 by Autodesk, Inc. v9

2 -Year
Summary Report.... ............... 1

Hydrograph Reports ............. 2
Hydrograph No. 1, Rational, Pre-Development. ................. 2
Hydrograph No.2, Rational, Post-Development............... ................. 3
Hydrograph No. 4, Reservoir, Pre Through Culvert..... ...... 4

Pond Report - Existing Culvert..... .................. 5
Hydrograph No. 5, Reservoir, Post through Bio #3...... ...... 6

Pond Report - Bioretention #3..... ...................7

10 - Year
Summary Report.... ............... 8
Hydrograph Reports.............. ............... 9

Hydrograph No. 1, Rational, Pre-Development. ................. I
Hydrograph No.2, Rational, Post-Development............... 10
Hydrograph No. 4, Reservoir, Pre Through Culvert..... 11

Hydrograph No. 5, Reservoir, Post through Bio #3...... '12

100 - Year
Summary Report.... ............. 13
Hydrograph Reports ........... 14

Hydrograph No. 1, Rational, Pre-Development. ............... 14
Hydrograph No.2, Rational, Post-Development............... 15
Hydrograph No. 4, Reservoir, Pre Through Culvert..... 16
Hydrograph No. 5, Reservoir, Post through Bio #3...... 17

Wednesday, 00 27,2012



Hvd.

No.

Hydrograph
typo

(origln)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maxlmum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

4

5

Rational

Rational

Reservoir

Resewoir

3.701-

4.971

2.079

0.190

1

1

1

1

15

15

28

29

4,997

4,474

4,995

2,2il

1

2

83.24

82.10

1,677

4,U9

Pre-Development

Posl-Development

Pre Through Culvert

Post through Bio #3

Wl 01 1 9-E-1 9_Bioretention #3.gpw Return Period: 2Year Wednesday,00 27,2012

t
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1

Hydrograph summary ReposdraflowHydrosraphsExtensionforAurocADocivit3D@2012byAutodesk,tnc.ve



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd.No. I
Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 1.730 ac
= 3.890 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 3.701 cfs
= 15 min

= 4,997 cuft
= 0.55
= 15.00 min
= 112

Q (cfs)

4.00

Pre-Development
Hyd. No. 1--2Year Q (cfs)

4.00

3.00

2.00

1.00

3.00

2.00

1.00

)246

- 
Hyd No.1

0.00
44 46

Time (min)

A \
/ \t

/
\

\
t- \

/ \
/'

/
/ \

\
/ \

/
/

/ \

/

\

\
\

0.00
10 12 14 16 18 28 38 40 42



Hydrograph Report
Hydraflor Hydrographs Extension for AutoCADtO Civil 3DtD 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2yrs
= lmin
= 2.130 ac
= 3.890 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 4.971 cfs
= 15 min

= 4,474 cuft
= 0.6
= 15.00 min

= 111

I
I
t
I
t
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Q (cfs)

5.00

2.OO

Post-Development
Hyd. No.2-2Year Q (cfs)

5.00

4.00 4.00

3.00

2.00

30

Time (min)

3.00

1.001.00

0.00
024

- 
Hyd No.2

n
\

\

/
\

-\
{/

/ \
)

/

\

\
\

/ \
/ \

\-

/ \
0.00

10 12 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADtO Civil 3D@ 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 4

Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 2yrs
= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 2.079 cfs
= 28 min

= 4,995 cuft
= 83.24 ft
= 1,677 cuft

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

Storage lndication method used.

Q (cfs)

4.00

3.00

2.00

010

- 
Hyd No.4

Pre Through Gulvert
Hyd. No. 4 -2Year

Q (cfs)

4.00

3.00

1.00

2.00

80

Time (min)

1.00

0.00
20 30

- 
Hyd No.1

40 50 60 70

I I I I I I Total storage used = 1,677 cuft

I I
I

\

I
tl

AI \
ilt

\
tr

\
L-



I Pond Report

I
I

Hydraflow Hydrographs ExtenEion for AutoCAD@ Civil 3DtO 2012 by Autodesk, Inc. v9

Pond No. I - Existing Culvert
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 82.43ft

Stage / Storage Table

Wednesday, 00 27,2012

Stage (ft)

0.00
0.57
1.57

Elevation (ft) Contour arca (sqft) Incr. Storage (cuft) Total storage (cuft)

82.43 00
83.00 1,480
84.00 11.906

0
281

5,861

0
281

6,142

lcl tDt

0.00 0.00
0.00 0.00
3.33 3.33

No No

tcl
0.00
0.00
0

0.00
0.00
0.00
.013

0.60
No

I
I
I
I
I
t

Gulvert / Orifice Structures Weir Structures

IAI tBI

Crcst Len (ft) = 30.00 0.00

Grest El. (ft) = 83.50 0.00

Welr Coeff. = 3.33 3.33

WelrType = Rect

Mult€tage = No No

Exftl.(ln/hr) = 0.000 (bY Contour)
TW Elev. (ft) = 0.00

Rlse (ln)

Span (ln)

No. Barrels
Invert El. (fi)
Length (ft)
Slope (%)

N-Value
Orifice Coeff.
Multi€tage

[PrfRsrl
0.00
0.00
0

0.00
0.00

nla
nla
0.60
No

tAl tBl

= 12.00 0.00

= '12.00 0.00

=l 0

= 82.43 0.00

= 182.00 0.00

= 0.71 0.00

=.013 .013

= 0.60 0.60

= nla No

Nolo: Culveruorifica outlorv3 are anahzed undor inlot (ic) and outbt (oc) control. Wek ]F€]s check€d br odllc€ condilioftt (ic) and lubnergence (B).

Stage / Discharge

8.00

1.80

1.40

1.20

I
I
I
I
I
t
I
I
I
I

Stage (fi)

2.00

1.60

1.00

Elev (ft)

84.43

84.23

84.03

83.83

83.63

83.43

83.23

83.03

82.83

82.63

-----r- 82.43
40.000.00 4.00

- 

Total Q

(

I
I

I
I
I

l

0.00
12.00 20.00 24.O0 32.00 36.00

Discharge (cfs)
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAOO Civil 3D@ 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 5
Post through Bio #3

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 2yrs
= lmin
= I - Post-Development
= Bioretention #3

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.190 cfs
= 29 min

= 2,254 cuft
= 82.10 ft
= 4,349 cuft

I
I
I
I
I
I
I
t
I
I
I
I
t
I
I
I
I
I
t

Storage Indication method used.

Q (cfs)

5.00

2.00

0 120

- 
Hyd No.s

Post through Bio #3
Hyd. No. 5 -2Year

Q (cfs)

5.00

4.00 4.00

3.00

2.00

1.00

0.00
1200

Time (min)

1.00

240 360 480

- 
Hyd No.2

600 720 840 960 1080

t I t I I I Totalstorage used =4,349cuft

0.00



I Pond Report

I
I
I
I

Hydraflow Hydrographs Extension forAutoCAB@ Civil 3D@ 2012 by Autodesk, Inc. v9

Pond No.2 - Bioretention #3

Pond Data
Contourc -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 80.33 ft

Stage I Storage Table

Wednesday, 00 27,2012

Stage (ft)

0.00
0.67
1.67
2.67
3.17
3.67

Elevation (ft)

80.33
81.00
82.00
83.00
83.50
84.00

Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

1,918
2,303
2,929
3,611
5,000
6,000

0
1,412
2,609
3,2il
2,143
2,746

0
1,412
4,021
7,285
9,428

12,174

tBl
0.00
0.00
3.33

No

I
I
I
I

Culvert / Orifice Structures Weir Structures

Rlse (ln)

Span (in)

No. Barrels
Invert El. (ft)
Length (ft)
Slope (%)

N-Value
Orlflce Coeff.
Multl€tage

tBt lcl
3.00 0.00

3.00 0.00
10
81.33 0.00

0.00 0.00
0.00 0.00
.013 .013

0.60 0.60
Yes No

Crest Len (ft)

Grest El. (ft}
Welr Coeff.

WelrType
Multl€tage

Erfll.(ln/hr)
TW Elev. (ft)

tAl

= 12.56

= 83.50

= 3.33

=l
= Yes

= 0.000 (by Contour)

= 0.00

tcl tDl

0.00 0.00

0.00 0.00
3.33 3.33

No No

IAI

= 12.00

= 12.00

=l
= 80.33

= 44.0O

= 3.02

= .0'13

= 0.60

= nla

[PrfRsrl

0.00
0.00
0
0.00
0.00
nla
nla
0.60
No

4.003.00

3.00

1.00

I
I
I
I
I
I
t
I
I
I

Note: Culveruorifics outllorw are anaVzed und€r inlet (ic) and outlet (oc) control. Weir risers checked for orificg conditott! (ic) and submergence (8).

Stage / DischargeStage (ft)

4.00

2.OO

Elev (ft)

84.33

83.33

82.33

81.33

80.33
7.00

Discharge (cfs)
0.00 1.00

- 

Total Q

^/*

I

I

FI

0.00
2.OO 5.00 6.00



Flyd.

ilo.
Hydrograph

type
(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hvd.

volume
(cuft)

Inflow
hyd(s)

Maximum
alevation

(ft)

Total
strge used

(cuft)

Hydrograph
Descrlption

'l

2

4

5

Rational

Rational

Reservoir

Reservoir

4.9s7

6.657

2.577

0.247

1

1

1

1

15

15

29

29

6,691

5,992

6,689

3,771 2

83.39

82.55

2,560

5,801

Pre-Development

Post-Development

Pre Through Culvert

Post through Bio #3

Wl 01 1 9-E-1 9_Bioretention #3.gpw Return Period: 10 Year Wednesday, O0 27 ,2012

I
I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I

8

Hydrograph summary Repofiraflow 
Hydrosraphs Exrension forAurocAD@civit3Do2012 byAutodesk, Inc. ve



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCABO Civil 3DtO 2012 by Autodesk, Inc. v9 Wednesday, 00 27 ,2012

Hyd. No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 1.730 ac
= 5.209 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 4.957 cfs
= 15 min
= 6,691 cuft
= 0.55
= 15.00 min
= 112

/:

A
\

\

/

\
\ \

\I
/ \

\
I \t \

\

/
\

\
\/

/

/
\

\

\
\t

Q (cfs)

5.00

4.00

Pre-Development
Hyd. No.1 - 10Year

Q (cfs)

5.00

3.00

2.00

1.00

4.00

1.00

0.00
44 46

Time (min)

3.00

2.00

02468

- 
Hyd No.1

0.00
10 12 14 18 38 40 42
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Hydrograph Report
I
I
I
I
I

Hydraflow Hydrographs Extension for AutoCADtO Civil 3BD 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
= lmin
= 2.130 ac
= 5.209 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 6.657 cfs
= 15 min

= 5,992 cuft
= 0.6
= 15.00 min

= 111

I
I
I
I
I
I
I
t
I
I
I
I
t
t

Q (cfs)

7.00

2.00

Post-Development
Hyd. No. 2- 10Year

Q (cfs)

7.00

5.00

4.00

3.00

6.00

5.00

4.00

3.00

1.00

2.OO

1.00

28 30

Time (min)

0.00
0246

- 
Hyd No.2

/\
t \

/
\/-

/ \
t

\f'
/ \/

/ \_\

..:/ f \
t \

-/- \'/
f \

\--.
/' \/'r \

/

\_\
\

0.00
10 12 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADrO Civil 3DtO 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 4

Pre Through Culvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs

= lmin
= I - Pre-Development
= Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 2.577 cfs
= 29 min

= 6,689 cuft
= 83.39 ft
= 2,560 cuft

I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

Storage Indication method used.

Q (cfs)

5.00

4.00

010

- 
Hyd No.4

Pre Through Culvert
Hyd. No.4 - 10 Year

Q (cfs)

5.00

4.00

2.00

3.00

2.00

1.001.00

30

- 
Hyd No.1

40 50 60 70 80

I | | I I I Totalstorageused =2,560cuft

0.00
90

Time (min)

/llr
tl ilt)

I t\II

I

I'

illi\
tl W- rII

ilI \
tl

Itty - \
\

A ilJJ

V
\

\

iltF
I

\
\

ffir: - \ \
\ \r \

0.00
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3O@ 2012 by Autodesk, Inc. v9

Hyd. No. 5

Post through Bio #3

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 00 27,2012

= Reservoir
= 10 yrs

= lmin
= l - Post-Development
= Bioretention #3

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.247 cts
= 29 min

= 3,771 cuft
= 82.55 ft
= 5,801 cuft

t
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Storage Indication method used.

Q (cfs)

7.00

5.00

2.00

1.00

Post through Bio #3
Hyd. No. 5 - 10 Year Q (cfs)

7.00

4.00

3.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
1200

Time (min)

0 120 240

Hyd No.5

360 480 600

-HydNo.2 
llllll

720 840 960 1080

Totalstorage used = 5,801 cufi

t

0.00



Hyd.

No.

Hydrograph
tYP€

(origin)

Peak
flow
(cfs)

TimE
interval
(min)

Time to
Peak
(mln)

Hyd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Total
strgo used

(cuft)

Hydrograph
Description

1

2

4

5

Rational

Rational

Reservoir

Reservoir

6.947

9.331

4.6't3

0.312

1

1

1

1

15

15

25

29

9,378

8,398

9,376

6,177

'l

2

83.56

83.20

3,546

8,125

Pre-Development

Post-Development

Pre Through Culvert

Post through Bio #3

W1 0 1 1 9-E-1 9_Bioretention #3.gpw Return Period: 100 Year Wednesday,00 27,2012

I
I
I
I
I
t
t
I
I
I
I
I
t
I
I
t
I
t
I

13

Hydrograph summ ary Repofidraflow 
Hydrosraphs Extension forAurocADocivit3Bo2012 byAurodesk, Inc. ve
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Hydrograph Report
Hydraflow Hydrographs Extension forAutoGADO Civil 3BO 2012 by Autodesk, Inc. v9

Hyd.No. 1

Pre-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

Wednesday, 00 27,2012

= Rational
= 100 yrs
= lmin
= 1.730 ac
= 7.301 in/hr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 6.947 cfs
= 15 min

= 9,378 cuft
= 0.55
= 15.00 min
= 112

I
A

\
T

/

I
\

\''
l-

\
/ \ \

t
\

/: \
\

/ \
\

/ \
f

/

\
\

\

Q (cfs)

7.00

6.00

Pre-Development
Hyd.No.1-100Year
t.

Q (cfs)

7.00

4.00

3.00

2.O0

1.00

6.00

5.00

3.00

0.00
44 46

Time (min)

4.00

2.00

1.00

02468

- 
Hyd No.1

10 12 14 16 18 38 40 42
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Hydrograph Report
Hydraflow Hydrographs Extension forAutoCADtO Civil 3D@ 2012 by Autodesk, Inc. v9 Wednesday, 00 27,20'|.2

Hyd. No. 2

Post-Development

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs
= lmin
= 2.130 ac
= 7.301 inlhr
= Jcc.idf

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 9.331 cfs
= 15 min

= 8,398 cuft
= 0.6
= 15.00 min

= 111

Q (cfs)

10.00

2.00

Post-Development
Hyd. No. 2 - 100 Year Q (cfs)

10.00

6.006.00

8.00

4.00

2.00

0.00
28 30

Time (min)

4.00

0.00
o24

- 
Hyd No.2

/

A
\

/

/ \

\

/ \

/ \

/ \
/ \

/

/ \

\

10 12 14 16 18
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Hydrograph Report
Hydraflow Hydrographs Extension for AutocADO Civil 3Dlo 2012 by Autodesk, lnc. v9

Hyd. No. 4

Pre Through Gulvert

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Wednesday, 0O 27,2012

Reservoir
100 yrs
1 min
1 - Pre-Development
Existing Culvert

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 4.613 cfs
= 25 min

= 9,376 cuft
= 83.56 ft
= 3,546 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
t
t
I

Storage Indication method used.

Q (cfs)

7.00

3.00

2.00

1.00

010

- 
Hyd No.4

Pre Through Culvert
Hyd. No.4 - 100 Year

Q (cfs)

7.00

6.00

5.00

6.00

5.00

4.00

2.00

90

Time (min)

3.00

1.00

0.00
30

- 
Hyd No.1

40 50 60 7A B0

I I I I I I Totalstorageused = 3,546cufi

I
\

I
A

\-* -
lr"-*--t\--

I
I

I \
I

"\ \
I \
T \\t

\\

tf;I
I \\

tv L \_

t Y
r_

\* \
\ \
f

\\\\
0.00
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Hydrograph Report
Hydraflow Hydrographs Extension for AutocADtO Civil 3D@ 2012 by Autodesk, Inc. v9 Wednesday, 00 27,2012

Hyd. No. 5

Post through Bio #3

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs

= lmin
= l - Post-Development
= Bioretention #3

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.312 cfs
= 29 min

= 6,177 cuft
= 83.20 ft
= 8,125 cuft

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

Storage Indication method used.

Q (cfs)

10.00

8.00

6.00

Post through Bio #3
Hyd. No. 5 - 100 Year

Q (cfs)

10.00

8.00

4.00

0.00
'1200

Time (min)

6.00

2.O0 2.00

0.00
0 't20 240

- 
Hyd No.s

360 480

- 
Hyd No.2

600 720 840 960 1080

I | | | | | Totalstorageused = 8,125cuft

I

t-
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APPENDIX D

DRAINAGE AREA MAP

(Submitted with this report)
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TRANSMITTAL SHEET

ENGINEERING & RESOURCE PROTECNON ) STORMWATER

Project: Mid Countv Park

County Plan No.: SP-85-12

Assigned BMP No.: PC-273

BMP Type: Dry Ponds

Information Enclosed:

X Record Drawings (Asbuilts) REVISED

RECTINED

APR 0 4 i014

JA\{E:. t-\TY
STORN,I\AiIR DIVISION

Name: Greg Johnson

Date: 3/28/L

Signature:



Transmittal LandTech Resources. Inc.
Surueying - Engineering - GPS

3925 Midlands Road, Williamsburg, VA 23188
Tel: 7 57 -565-1677 Fax: fiSltb6 ffi7.82

To: Scott Thomas, JCC Engineering & Resource Protection
From: Matt connolly, Landrech Resources, Inc. $tn-* 

O%

Date: o3/o 4l2or4 
J ' --' - 

',AR 
5 2014

Job Name/Irlumber: Mid Countv Park 13-062 M ^ 4

e'fiSThe following have been sent:

n as requested

X for review
! please signandreturn
! for temporary use, please return by

Ouantity Drawins Date Description
J 02t27/2014 Drainase As-builts for Mid County Park Drv Pond

RemarK:

Pond as-built to reflect pond reconstruction

se-8{. tL








































