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Stormwater Division 

MEMORANDUM 

DATE: March 13, 2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: PC137 

PIN: 3131300001B 

Subdivision, Tract, Business or Owner 
Name (if known): 

Property Description: 

Site Address: 
Box 3 

Agreements: (in me as of scan date) N Book or Doc#: 

Comments 

Mulberry Place 

Open Space 

Drawer: 2 

Page: 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 
Project Name: 
Stormwater Management Facility: 

tJc7 :J Ill Zoo/ 
Ad!poinistrative Check. /_~/_ . /_ ) 
IY" / Record Drawing Date: /.J£Sl9ft!7('0/ C~r 
W / Construction Certification Date: ~ ~ '() eC .> tf-t?. 
QV' / RDICC Standard Forms (Required afteJ Feb pt 20010nly) :If , 
~ Insp/MaintAgreement Info: ILJ'I/11./ ME· tt.J.Jr OD~0!67.S<J 1/vy 2/ ()() 

.._./ 0 Other: -=-=----:----::-=-:-----:--:----:---------:----:----,:-----:::-::----
p- Standard E&SC Note on Approved Plan Requiring RD/CC or Coun_!] comment in plan review file. . .. 

1 
s;~crr JtJ 

/'%-Yes ONo Note/Sheet: lt/'01ETTI951;etl-17,' Mlf'lfO#/Jrry'D'fF~ T"" 10, 

~ ~ Assign County BMP ID Code Code: l'e I .37 1 

~ Log into Division's "As-Built" Tracking Log 
~ ..,..........- Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.) 
~/ Preliminary Log into BMP Database (BMP ID #,Site Plan#, GPIN, Project Name) 
Q' Active Project File Review (correspondence, H&H, etc.). 
}( Initial As-Built File setup (label, copies of hydraulics, etc.). 
]::8::' Inspector Check of RD/CC. t~ ~ • 
~ Pre-Inspection Drawing Review (Quick look prior to field insp ction . 
~ Final Inspection (FI) Date: _ ___Lt_~~~~@~~~~~,_!!_~~~ 
~ Record Drawing (RD) Review Date: 

CO! Construction Certification (CC) Review Date: 
~ Actions: 

0 No comments. 

Ph~: 
~ Information Received. 

~ tients. Letter Forwarded. 
ord Drawing (RD) 
struction Certification (CC) 

Date: 

onstruction-Related (CR) 
e Issues (SI) 
her: ~ 1 

0 Second Submission: ~75----'--"'0'-----'Ic...::Z'+/+-l ()~/A"--'~"'----'0'--~-{.J _______________ _ 
0 Third Submission: 1 I 

----~:---------------,--,--:--:--:----

0 Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release. 
0 Notify Darryl & Joan of acceptability using email (preferred) or verbal. 
0 Clean active file of all stormwater management related material and fmish/establish "As-Built" file. 

Jilr Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
~ Copy Final Inspection Report · County BMP Inspection Program file. 
~ Digital Photographs obtained. 

JII'C Add to JC ydrology & Hydr u ·c database (optional). 

Date: 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed·and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of Stormwater Management BMP's. 
Erosion and sediment control policy and approved plans generally require that at the completion of the 
project and prior to release of surety, an "as-built" plan prepared by a registered Professional 
Engineer or Certified Land Surveyor must be provided for the drainage system for the project, 
including any Best Management Practice (BMP)facilities. In addition,for BMP facilities involving 
the construction of an impounding structure or dam embankment, certification is required by a 
Professional Engineer who has inspected the structure during its construction. t.:u"ently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 - Site Information: 

Project Name: Jv!uLBE.RK Y fl.llcif: 
Structure/BMP Name: IA.Jf!3>-r 13~ ~-r;o,J ~~ 
Project Location: /500 '$ 6DV/II tPF tN!i:JZSr~/1. Wltif f 1.&1/h}}fu.. 1@5. 
BMP Location: ~ \'JEP:51 -po~r.g.;> O'P ?'A.l?-~ 
County Plan No.: S @6 - 6 0 

Project Type: Xf Residential 0 Business Tax Map/Parcel No.: {3 1-.J) ( 1- ~ 3, 3 4,, 3t.,,4~ 4 3) 
0 Commercial 0 Office BMP ID Code (ifknown): PC 121 . 
0 Institutional 0 Industrial Zoning District:: /?21-111/t/"/tAI 
0 Public 0 Roadway Land Use: R:Z, c;e=llt7/.tft. l!e!O®IlL 
0 Other Site Area (sf or acres): ZZ 81 1/c. 

Brief Description of Stormwater Management/BMP Facility: rAI E T EX r. Re 'T P'e11V't? 4 3 

Nearest Ve~Ground Control ( ifknown ): 
~CC Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 

SmtionNurnberorName: --~3~~~z~~~~~~g~~L2e-~· -------------------------
Datum or Reference Elevation: _ __._. · ...... _'__._:....,' ;:.> __ ...t.I~/~4~ . .!:::0:..!:D::...,....,:o:::-----::--:---:::--:----:----:--:-:-::::---

Contro1Description: Z"P/!JK. ~ .S,Q,::~.Af(X~. ·· 3'" ,8{t.f/W ·<:ft,MpF 
Control Location from Subject Facility: / 76 '.:t" · 'Sillt'f/1- ·"·t;p ltfl/iPt!!iCf!IGV ~r 

· C~t?twu/ ..e,o ~MO tl1"'-'&12/2f eutaf' 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWMIBMP Facility: ~s 0 No 0 Unknown 
Approx. Construction Start Date for SWMIBMP Facility: ____ ..£-1-"~+0'-L...I~........::.tJ-'O::......,,.....----------'--
Facility Monitored by County Representative during Construction: ' ~s 0 No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: C, Lff?t;/5 H/11. 7£/.P .ll lAIC. 
Name of Professional Firm Who Routinely Monitored Construction: C .S. '/) . 
Date of Completion for SWMIBMP Facility: /2. 0 
Date of Record Drawing/Construction Certification Submittal: ---4<-4--.L....I.-"6'-'-1-----------

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

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: /1$dC/A7t'D ?lfVELc:'Pe/Z.S , !IIC 
Mailing Address: 5300 ;.dr/< C.V/2.V /3(. VO · 

Ne4./P~J2.1 /IlEUs': VA'· 281otJ5 
Business Phone: (71i7) ~58- Z. 7 57 ' Fax: {7.5~) 8 38 - (,*~ 7 
Contact Person: .t;&:#,Y :?{et'.o/'&,5 Title: Dw~tz-

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

'---
(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Management I BMP facility.) 
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Section 4 - Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the 
drainage system for the project including any Stormwater Management/BMP Facilities. 
A Registered Professional Engineer is responsible for the inspection, monitoring and 
certification ofStormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP FacWties 

Record Drawing Certification 

Business Phone: ~~.,q...t..--==-.r.....~~~:.,;:D;.. __ 
Fax: ____ ~~~~~~~~~q~~-

~~~~V/ 
I hereby certify tv the best of my knowledge 
and belief that this record drawing represents the actual 
condition of the Stormwater Management I BMP 
facility. The facility appears to conform with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

Construction Certification 

Name: ~ tJG)CT sf\e:e:r 
Title:----------------

Signature: ~ ~ ~ 
Date: ---------------------
I hereby certify to the best of my knowledge 
and belief that this Stormwater Managernent/BMP 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan, except as specifically 
noted. 

_________ (Seal) 

Virginia Registered 
Professional Engineer 

Page 3 of 16 
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SEP-21-2001 115:35 AES CONSULTING ENGINEERS ?57 220 8994 P.B2 
s_..:tion 4 - Prnfessional Certifications: 

Ccrtir)'ill~ Professionals: (Note: A. Registered Profession~~l Engi.netr or Ctrtified lAnd Svrveyor is responsible fur __ ;:: 
preparation of a Record Drawing, somedlfJes rrferred trJ as tm b-Bu:ilt plan. for the 
drainage sysremfor rJre project incbuiing any StoriiJWaler Mlllfllgemmt!BMP FtJdlities. · 
.4. Regist.enJJ Projt::ssUJMl Engineer ts rerpmuiblt:for the lnspectitm. mD-nitorin& a11d 
certijit:flZion of Starmwater Manageme:ld I BMP fadlitia drning it! ctJn.rtnletitm.) 

Record ))nnring 11nd CoDStroction Certifications for Stonawattr MR.IlllJ:,emet~t I BMP Fadlltfe! 
. . 

·. ConOOidfon Ceriifi~tiou 

Firm Name: ~ E" -· 5 l +cl. FmmN~:~---------------------
Mailing Addtc~:s: ------------- Mailins Addr=: ~~-·~~:e..~?~~ I w.a,. ""' , 8 e 
Business Phone:----------Fu: _______________________ ~---

N~: __________________________ _ 

Title; -------------

Signature:-----------------
Da~: ___________________ __ 

I hereby certi1Y to the beat of my knowled.~e 
and belief that this record drawing represents the actual 
conditi011 of the Stonnwamr Management I BMP 
facility. lhe facility appears to coDfonn 'With the 
provisions of the approved design plan, specifications 
and sromawater management plan, except as specifically 
Doted. 

~----------------<~> 
Virginia Regisiaed Professicmal Engineer 
or Certified L3Dd Surveyar 

A~ 

Business Phone: '1 5 I _. 2.. "2. 9 -
Fax: '7 "J7 ... 2-~ " 191 f> 

Name: M r J,oo.J J ~1\./l,· 
·"fltlc; Pt-,rJ e,_,, n&~ -

Signarure~-111 cA~f .)-.JL' · 
Date: '/t..'JI o I _ . 

I hereby cc:nify to the ben of my knowledge 
:md belief that dlis Stormwuu MaDagemmrJBMP 
facility was mooiuJn:d and CODStracted iD 
accordance: with the provisions of the approved 
design plan. specifiQtions and &tormwater 
management plan. except as specifically 
JIOted. 

VirgiDia Regista'ed 
Pxo£essioaal Eagillet!r 

~ .CfZ-. onl.etL. 

~lor 16 
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STORMWATERMANAGEMENT /BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

--L 2. 

~ 3. 

I 4. 

1 5. 

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

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

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

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

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

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

__:/_t. 
_L 2. 

~ 3. 

J 4. 

/ 5. 

J 6. 

.,./ 7. 

~ 8. 

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

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

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

Top widths, berm widths and embankment side slopes. 

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

design water surface elevations, discharges or freeboard were closely maintained. Prt:, -~lL-\'10f~7 
~..kwN o.J ~- r ao. 

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

Profile or elevations along the entire centerline of the emergency spiiiway. Emergency spillway 
may be steeper, but no flatter or narrower than design. ~ "'9fbr Gte-o~ ~i1o..JS. 

Elevation of the principal spillway crest or outlet crest of the structure. 
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9. 

10. 

11. 

12. 

13. 

14 . 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

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

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains. 

Type and size of anti-vortex and trash ~evice. Height, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is 
present or not. -
Type, location, size and number of anti-seep collars or documentation of other methods utilized 
for seepage control. May need to obtain this information during construction. 

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

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

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

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

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

:t--1aintenance plan taken from approved design plan transposed onto recmd drawing set. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

Any other information formally requested by the Environmental Division specific to the 
constructed SWMIBMP facility. 
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i 

STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

ill. Group A- Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.) 

AI. 

A2. 

A3. 

A4. 

A5. 

A6. 

A7. 

~ AS. 

I A9. 

' A10 . 

./ All. --
_L Al2. 

~ Al3. 

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

Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. , 

Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep. 

Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 
12ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy 
equipment or vehicle use. 

Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment 
monitoring purposes. 

Pond liner (if required) provided. Either clay liners, poly liners, bentonite liners or use of chemical 
soil additives based on requirements of the approved plan. 

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 10 feet inward from the normal 
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per 
the approved design plans. (Note: Safety benches may be waived if pond side slopes are nobD~~ 
steeperthan4H:IV). NO "»P•N ~c.H 1 ~~ llr-Q.\Jia.1"'IC. ~(,~ r~...tT 

?et- 1>\.'~60 't)6$&~ 
No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 
principal spillway structure. ~&...E.ct6 T~~E:t-J · ~ ~ 

Af' Ee> ~c,J "PL._' 
Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

Low flow orifice has a non-clogging mechanism. qo• ""f\.1t'l.~boy..)...,) 

A pond drain pipe with valve was provided. 

Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope. 

End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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Record Drawing/Construction Certification Submittal for a BMP Facility 

Date: 

Inspector: 

Project: 
BMP Facility: 
Plan No. 
BMPID Code: 

Pat Menichi?o ~ 
Gerry Lewis 0 

Beth Davis 
Mike Woolson 
Other: ----------------------

S-35-PO 
PC/37 

I have received a transmittal for a ~rd Drawing and ~ruction Certification for the above referenced 
facility on ()c.- f- ~ 3 t!I'O/ . Prior to full review of these items and field inspection, I am first forwarding the 
items to you to cursory review in case any major field changes were performed that I should be aware of and/or to 
ensure the record drawing accurately portrays what you saw in the field. Please review the drawing and return to 
me promptly so I can proceed with performing a final engineering inspection for certification purposes. 

During my review, I will look at issues related to the BMP and its primary inflow and outflow conveyance systems, 
and will make comment in the following areas: record drawing (RD), construction certification (CC) and 
construction-related (CR) punch list items. If you have any other related non-BMP site issues such as erosion, 
stabilization, removal of erosion & sediment controls, etc. that are not related to the BMP, I can easily add these 
items to any the owner/engineer. You can let me know of any outstanding site 
issues or e can schedule to perform a joint inspection. 

If I don't hear from you I ill ask you if any other outstanding issues remain before I forward any letters to the 
owner/engineer. 

Scott 
1/leA.~ dis cu-ss v.)t+h.. me. 

SWMProg\BMP\Conlnsp\Insp.trans 
c-pr-M 
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SffiAW BALE BARRIER 
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I HEREBY CER~FY TO THE BEST OF MY JUDGMENT, KNOWLEDGE, AND 
BELIEF THAT THIS RECORD DRAWING REPRESENTS THE CONDITIONS OF THE 
SITE ON THE DA IT IT WAS SURVEYED. THE SliT APPEARS TO CONFORM 
WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN. 

VIRGINIA REGISTERED PROFESSIONAL ENGINEER 

RECORD DRAWING BASED ON INFORMATION AS 
SURVEYED BY A.E.S. CONSULTING ENGINEERS 

1·.· ' j 
~ 

DEVELOPER: ASSOCIATED DEVELOI~ERS, INCD 
,JAMES CITY CC)UNTY, VIRGINIA 

PROJECT 

PO WHAT AN DISTRICT 

VICINITY MAP (APPROX. ·SCALE 1"=2000') 

DATE= 4/26/2000 
REVISED: 8/15/2000 

PRO,JECT NO.: 8604~-1 
JCC APPROVED PLAN S-03.5-01 

CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax (757) 220-8994 

H\lDEX OF SHEETS 

SHEET NUMBER DESCRIPTION 
~-------

1 
2 
3 
4 
.-,) 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

NOTE: 

COVER SHEET 
OVERALL DEVELOPMENT PLAN 
PRELIMINARY PLAT 
PRELIMINARY PLAT 
OVERALL UTILITY PLAf\1 
ROAD AND UTILITY PLAN 
ROAD AND UTILITY PLAN 
OVERALL DRAINAGE PLAN 
DRAINAGE, EROSION AND SEDIMENT CONTROL PLAN 
DRAINAGE, EROSION AND SEDIMENT CONTROL PLAN 
STREETSCAPE, PERIMETER BUFFER AND PARK PLAN 
CENTERVILLE ROAD BUFFER AND ENTRANCE PL.AN 
ROAD AND UTILITY PROFILE 
SANITARY SEWER PROFILE 
ENVIRONMENTAL INVENTORY 
NOTES AND DETAILS 
NOTES AND DETAILS 
DAM NOTES AND DETAILS 
STANDARD WATER DETAILS (JCSA) 
STANDARD SANITARY SEWER DETAILS (JCSA) 

DUE TO LANDSCAPE REQUIREMENTS LOCATED ALONG TH!: f=ROI\JT 
SETBACK OF EACH LOT, PROPOSED UllLn"Y EASEMENTS LOCATED 

OI.JfSIDE OF THE RIGHT-OF-WAY SHALL BE APPROVED BY THE 
DEVELOPER AND ENGINEER. 

1---1----.,.-t-------:-::~=====~~==-1-:·-
3 9/19/01 RECDrm DRAWING STORMWATER MANAGEMENT/BMP FACILITIES CBR 

2 8/15/00 f<EVISED PER JCC COMMENTS CBR 

1 7/11/00 REVISED PER JCC COMMENTS CBR 

g No. DATE REVISION / COMMENT / NOTE 

~L---------------------------------------------------------------------------------------------------------------------------------M--------~---------------·= . -·------------------··~~~~------~RE~ .. C~O~R~O~O~R~A~W,~7N~G~9~/~1t9}/,0~1 
BY 
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C00'1'Jii'JAI!'JG fll[ D.61vl CCI\JSTRUCTOI\ SCf'EDLLE WIT I 11E::::; OTECH~IC'1 _)\1-LJI_IAN 1 lfj ')ld.JER 
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II'I:::>:RJIOU"3 CLAY CORE f1REAS 01">1 1hHICH ~ILL I<; TO BE Pl/(1:0 ~HALL m: SCARIFIED A lnNI\1U~A 
OF 4 1\J :::rlES PR OR 0 PLA~EI LN I OF FILL 
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FILL MAT(RIAL SHAl\. BE TAKeN FROM APPROV~D SORROW AR~AS IT SHALL B~ CLEAN MINERAL 
SOIL, FREE ()F ROOfS, WOOD VEGETAtiON. OVERSIZED STONES, ROOKS, OR OTHER OBJECTIONABLE 
M!) TERIALS MATERIALS TO BE USW FOR THE CONSTRUCTION OF THE SHELL SHALL BE SELECT 
BACKFILL FR££ OF STUMPS, ROOTS, ROCKS, !RASH, F;TC AND SfJJ\tL BE MORE PERVIOUS THAN THE 
lMPtRVJOUS C(.AY CORE. ARtAS ON WHICH FilL IS TO BE PLACED SHALL BE SCARIFIED A MIN!M~M 
Of 4 INCfiES PHIOR 10 PLACEMENT OF' FILL 
THE FILL MATERIAL'S MOISIURE CONfENf SHAll BE (+3 TO -2) PERCENTAGE POINfS OF OPTIMUM 
MOISTURE CotHENT AS OETERMINE;O BY ASTM 02216 (I E. IN GENERAL THE FILL MATERIAL SHOULD 
CON fAIN SUFFICIENT MOISTURE SO TfiAI IT CAN BE FORMED INTO A BALL WITHOUT CRUMBLING IF 
WATER CAN Be SQUEEZED OUr OF THE BALL, IT IS TOO WEf FOR PROPER COMPACTION) FILL 
MATERIAL 'IIILL BE PLACED IN 6 TO 8 INCH CONTINUOUS LAYERS OVER THE ENTIRE LENGTH OP THE 
fiLL. FIRST LIFT ON 5U8GRAOE MAY BE PLAC~D AT A DEP fH UP TO 30 INCHES fO BRIDGE 
SUBGRAOE WlfH OYER OPTIMUM MOISTURE CONTENT, COMPACTION, AS NOrED ON PLAN, SHAll BE 
OBTAINED GtNERALL Y BY USING A SfiEEPSFOOT COMPACTOR FiNISHED GRADES SHALL BE MERGED 
NArliRI\LL Y INTO THE EXISJING GRADES 

4 CUTO~F TRENCH/KEY TRENCH· • 
fHE TRENCH SHAU BE EXCAVATED ALONG THE CENTERLINE OF TH£ DAM. THE MINIMUM DjCPHJ SHALL 
BE AS SHOWN ON THE PLANS AND SHALL EX TEN& I.Jp BOfH ASt,JTMENIS, THE BOTTOM WI!)Tfl SHALL 
BE WIDE ENOVCH, TO PERMIT OP~!l'ATION OF COMPACTING EQUIPMENT THE SIDE SLOPES Sr!ALL B£ NO 
STEEPER THAN 1:1 COMPACTING OPERATIONS 

5 PRINCIPAL SPILI.WAY 
THE BOTTOM OF THE SPILLWAY ~SER FOUNDATION BASE tXCAY'ATION SHAJ.l BE OBSERVED BY THE 
GEOTECHNlCAL ENCINEER TO ENSURE THAT ALL IJNSUrTA8LE ANO LOOSE f'\A Tf:RIALS ARE RC:f,\OV£0 AND 
THAT ACCEPTABLE BEARING CONDITIONS EXIST IN IHJ;: FOUNDATION'S BASE ALL JOINIS IN THE 
PRINCIPAL SPILLWAY STRVCTURE SHAlL BE WATERTIGHT CONSfRUCfiON PERVIOUS MATERIALS SWCH AS 
SAND, GRAV~L OR CRUSHED SfONE SHALL NOT 8E USED AS BACKFILC AROUND !HE BARRI;L 0R 
ANTI-SEEP COLLAR, FILL MATERIAL SHALL Sl' PLACJ;P Af<OUNIJ fHE PIPE IN 4 INCH LAYERS AND 
COMPACTED BY HAND TO THE SAME DENSITY AS THE EMBANKME'NT AMINIMUM OF TWO FEE f OF FILL 
SHALL BE HAND-COMPAC'fED OVER THE BARREL BEFORE CROSSING If I'll n-t CONSTRUCTION EQUIPMEI'Ir 

6 VEG~TA TIVE STABILIZAHON 
~INAL VEGETATIVE COVER (SlA~IUZAfiON) SHALL CONSIST OF fOP SOILING, LIMING, FERfiUZING, 
SEEDING, ANO MULCHING TO ASSURE A FJRM S !AND or GRASS AS SOON AS PRACTICAL SEDIMENT 
BASINS AND OTHER TEMPORARY rROSION CONTROL M€A$\JRE:S ARE TO 8€ REMOYED ONLY WH[N 
S fABIUZATION IS COMPLETE FINAL VEGETAL COVER SHALL BE PROVIDED IN ACCORDANCe WI fH (HE 
FOLLOWING' 

TOPSOIL 
LIME· 
5£EO: 
fERTILIZER 
MULCH: 

Af LEAST 4" THICKNESS 06TAINI'P FROM SrOCKPIL£5 ON SITE. FREE OF LARGE DEBRIS 
4,0QQ/I/ACRE (QOH/l,DOO S.E) 
KENTUCKY $1 TACt FESCU£ 250#/ACRE (6#/f,OOD S.F) 
10/10/10 MIX. 1,000#/ACR~ FALL (23#/1,000 S.F,) 
STRAW OR HAY (LO~LU 08 fAINW) 4,000#/AC~E (90#/1,000 Sf) 

INSPECTION AND MAINTENANCE Of THE PACIUTY WILL CONSIST 0~ THE FOL1.9WING ADDITIONAl.. MEA~URES; 
~ ' ' . 

1. THE INsPECTlON fOR SEDIMENT BUILOYP WILL BE PERFORMEP BY VISUAL INSPEOfiON AND A PHYSICAL QJ;;TER/,IINP!TION 0~ 
SEDIMENr DEPTH WITHIN THE STORAGE AREA IF fHE DEPTH 0~ sEDIMWT REACHES THg DEPTH OE 1.1' A80V~ THO: BOTTOM Of 
POND (i •• CJ,EANOUT ELEVATION 72.1), REMOVAL IS Rl':QUIRED AT THE SAME ·TIME, OR AT lf'AST ONC6 P!'R YEAR. CLEAN THE RISER 
BOTIOM AN() OUfLET PIPE OF ACCUMULATED SEDIMENTS DISPOSE OF SEDIMENTS REMOVED FROM THo FACIUT'J' AT AN ACCEPTABLE 
DISPOSAL !\IlEA 

2. PERFORM MAINT!NANCE MOWiNG oF POND GRASSEs AT LEAST rl\!ce £ACK YEAR GRASSES sum As tAlL FEscuE SHOUI.P SE 
MOWED IN oARLY SUMMER AFTER EMERGENCE Of THE f!EA~S ON COOL SJ;:ASON GRASSES AND IN LATE PALL TO PREV£Nr SEEOS OF 
ANNUAL wEEDS FROM MATURING. MOWING OF LEGUMES CAN SE: ~ESS FRf;OUENT TRE:£:8 AND SHRUBS SHOULD NOT SE PERMITTED 
TO GROW ON ANY PART OF IHE GRADEIJ E.MBANKMEI'IT • 

3 PERfORM SOIL SAMRUNG ON STABILIZeD POND SOIL AREAS ONC! EVERY FOUR (4) YEMS SOIL SAMPf,ING AND TtSTING S~OULO 
BE P~RFORMED BY A QUAliFIED INDEPENDENT TES fiNG LABORATORY. APPI. Y ADDIEIONAL LIME AND FERTILIZER IN ACCORDANCE WITH 
lEST RECOMMrNDA \IONS . 
4. IN STAillliZ£0 PQND AREAS. IF VEGETA fiON COVERS LESS THAN 40~ OF $OIL SUR~AC!:$, UtJE FERTILIZE AND SEED IN 
ACCORDANCE 1'/IT}I RECOMMtNDATIONS ~OR NEW Sii<DLINCS, AS liSTED IN DAM CONSTRVGTfQN NOTES IF VEGEfAfiON COVERS 1,1QR£ 
THAN 40% Bl!T LESS THAN 70% OF' SOIL SURFACES. LIME FERTILIZE AND 0\1:RSEED IN ACCORJlANCE WITH CVRRENT SEEDLING 
RECOMMEND A liONS. 

5, PERFORM QUARTERLY INSPECTIONS OF THE RISER SECfiON AND CREST 0~ SPILLWAY ~OR THE OBSERVANCE 0~ ~Oll.ECTW 
DEBRIS IMMEDIATELY REMOVE ANY DE~RIS TO MAINTAIN THE INTeGRITY 0~ THE STRUCTURE A,NO PROVIDE AN ATTRACTIVI;' 
APPEAf{ANCE 

6, PERFORM YEARLY STRUC fURAL INSPECTIONS OF IHE F ACIUTY FOR DAMAGE. STRUCTURAL INSPECTION SKALL BE ~ERFORMED ON 
THE CONCREfE RISER, ANfl-VORfEX DEVICE, TRASH RACK, ORIFICE/ WEIR(S), OUTLEr BARRJ(L AND POND EMBANXMENT IF DAMAGE 
IS EVIDEN r. FUR fHER INVES fiGA TION BY A PROFESSIONAL WGINEER MAY BE R£QUIRED TO ASSESS THE IN:IEGRITY OF THE 
SfRUCfURE. 

7 PERFORM QUAR fERL Y INSPECTIONS OF THE GRADED SIDE SLOPES OF IHE DDENTION FACILITY FOR SIGNS OF ANIMAL/ RODENT 
BORROWS OR SLOPE EROSION IMMEDIATELY PER~ORM NECESSARY REPAIRS, REFILLING OR RESEEDING AS APPROPRIAfE 

6. RECORD KEEPING THE OWNER OR DF:SIGNAfED REPRESENTATIVE SHA!J.'KEEP REASONABLE. ACCURAfE I'IRITTEN RECORDS 
OR INSPECTiONS PERFORMED FOR THE STRUCTURE RECORDS SHALL OOCUMEN r OR REPAIRS PERFORMED COPIES SHALL BE 
PROVIDED TO THE COUHTY UPON REQUEST. 

9. THE F;ACIUTY SHALL NOT BE MODI~IED IN MIY WAY WITHOUf PRIOR CONSENT/ APPROVAL OF fHE COUN IY 

1 

J I 
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I ' I 
I I I 

' ' I 
I I I 
I 
I 

\ 
I 

i ' 
' 

!-···c~'---

r= 

: 
I 
I 
. 

. 
' 
' I 
I 

: 
I 

I 
- r- 1 

I 

J(t)-4' 
:(2) -8' 

~l 
4' 

I 

l_ .. 

80 

fii60I 
WDIA, (o.o) RCP ANTI-YOR\EXING 
DEVICE (S8E DETAIL THIS 

(CONCRETE fO 
ijE WATERTIGHT 
lr\.1\CCORDANCE 
W,(ASTM C-361) 

SHEET) 

.:;" PVC 
INY @RISER ~ ~ 

24#± 

STEM GUIDE 
(MAX DISTANCE 
BETWEEN GUIDES 
= 10') 

6" MJ x MJ FLANGED 
GATE VALVE WITH 
MEGALUG RETAINER 
GLAND 

VDOT #57 STONE LEVELING COURSE 
NOTE: RISER AND BAS£ UNIT 

ro BE PRECAST. 

CROSS SECTION 
PROP. 48" RISER STRUCTURE 
WITH ANTI-VORTEXINO TOP 

NOr TO SCALE 

RISER ANTt-VORTEX CAP 

I.D. 0[} ID OD 
NOTCH OIAM£fER 

APPROXIMA IE 
CAP 

WEIGHT 

.. 

12" 

FLOW 

SECTION 

~ REINFORCED CONCRETE 
LIN IEL 

DIA. MANKOLE COVER 
(VOOT SID MH-IA 

REINFORCED CONCROE -f-....c-~~1'--•ofl'•' . 
UNT£l 

PLAN - TOP SLAB 

I, ANTI~V6rH~X DEYICE (CAP A~D aiSER) MANUFACTURED 
IN ACCORDANCE WITH ASTM C478 

2. DIMINSIQNS SVBJ!:<;T TO PERMISSIBLE VARIATIONS 0~ 
ASTM 047& 

3 INLET ARI::A (AREA B~TWE~N OEYI~E J.P. AilD RiSER 0 0 ) 
15. ~REMER THAN; O}JTli1 A.l'\i?A (ARI?,A Qli RISE~ 1:0.) 
. " t. ~~~·, ,,•, 

4. SLAB REINFOtlc'EMiiNT m Sf: AS I'M Mf15 \¥4 \lA~S <Iii 8' E.W. 
CIRCOMf"RoNCtl\l R~lNEORCeM~NT TO Bli 
A~0 ~1 @ 0'1'10 2x6W2 5xW2.$ WWF W BE MINIMUM 

MA TeRIAt.. r::eoPrR n~;s; 
F)IC'qQJ<Oi ' ' 
F994Ji"i ' 
CONCR~T~ COVER OVER 
REINFORCEMET (CCOR)~J'' . . 

ANTI- VORTEK DETAIL 

ORICJNAL, 

GROUN.Q 

ELEV. 

!NV=(10? Q-] (94 0) S7 
( ] St:OIMEN-T TRAP ill 
( ) SEO!MEN r TRA~ t/2 

NOT TO SCALE 

a1 CJJ, YD./ACRE 

67 CU. YD /ACRE 

(EXCAVATED) 

OF OUTLE f 

CLASS I RIP RA~ 

FILTER CLOTH 

GROt,.! NO 

E:LEV 

l,ENGTll (IN FEEl) • (6'] (4') 

6 X ORAtNAQE AREA 
CdURS£ AGGREGA1E 

I I 

~EXCAVATED 
MEA 

/ 

(IN AG) 
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N/r 96.~4/ 
WARHILL CORPORATION'/. 

T.M.# (31-3)(1-34) 

• 
)! --------CORA L'i[ GREEN S77•27'17"E 

T.M.# (31-3)(1-JS) 110.51' 

---
.. LJ.JI 

~I eo/ 
"~OT ~ fl 

E 358:1(. ~ <' 

3 I 4 

5 

44 

I 
7 I 46 

I 45 43 

--- --+----

PROPOSED -· ........ __ 

· N121 4'43"W 
/ 118.53'-----o""" 

42 

N69.41'32"E 
45.81' 

f' 

EXISTING/ 
WELL TO BE 
ABANDONED 

EXISTING BUILDING 
TO BE DEMOLISHED 

REMOVED 

~ REC-LO·T--=--. -----

41 

-- -
20 

\ 
WT 27 \ 

\ 

LOT 22 

31 

LOT 19 

\ 

\ 

\ 

\ 

FORIJ'S COLONY @ WILL/A 
\ SECTION XVIII 

\ 

\ 

\ 

LOT 25 

\ ~. v' STOKES ENVIRONMENTAL 

"-... \ \ S78.21'53''E 
" 37.26' / . 

\ ~ ses·i5~3.::E_2_4...,.2...,..o .... o_· -~~ 

\ 
'-.... , \. /. ,, . \jl ,' \ 

) . / \ 
. - \ / .'- . ........_ ,< I, 

1E UMITS ~ . j. \.__ '"-3"19'44"W/ 
11"'\I ..... .., ..... V'UI CAL Si/ -' I ._ 144. 73' I 

/ ~:IJ / \ 
\ \ 

WILL/A 
T. 

\\\ ~4/ / \ LOT 15 I .. , __ / , I 
\ LOT 74 \\ 

\ 

\ 

\ 

LOT 77 

\ 

\ 

LOT 76 
\ 

\ 

LOT 18 \ 

\ 

\ 

\ 

\ 

\ 

LOT 26 

LOT 27 

\ 

\ 

I 

LOT 37 

/ 

/ 
/ 

I LOT 29 LOT 30 
I 
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20' MAINTENANCE\ ?~.\ 
AND ACCESS \ o .. 
fhSEMENT---...,..--
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---\ 

\ 

\ 

20' M .......... -.... 
AND ACCESS 
EASEMENT/7\-~--~.~ 

/ 

/ 

\ FORD'S COLONY @ WILLIAMSBURG 

\ ~XVIII 
\ // 

\ / 

~ 
\()j~ 
\ c '\ 

I 
0 
---\ 

-........!.. 

Co 

/ 
/ 

,'/~ 
' 

' 

I ~ 0 
----\ \ 

N \ 
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/ 
/ .. / 

// \ \ 
\ 

\ I 
0 
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\ 

/ 

I 
0 
----1 

/ 

r
a 
---\ 

I 

\ 

J 
-~ 

/ 

/ 
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/ 

/·, / 
\. .· 

OPEN SPACE 
348591 SF 

8.00 Ac. 

/-/ .· r.--

100-YR. HIGH WATER"'. 
ELEVAT\0N=84.23 I 

I 

I 

I 

.· I 
---I 
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N/F 
PEARL & ELNORIC£ TAYLOR 

T.M.# (31 -3)(7 -17} 

----

NOTE: 
ALL DRAINAGE AND PUBLIC 
ACCESS EASEMENTS TO BE 
DEDICATED TO MULBERRY PLACE 
HOMEOWNERS ASSOCIATION. 

GRAPHIC SCALE 
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Drown 

LBA/ARH 
Dote 

1"=50' 4/26/00 
Project No. 
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N/F 
CORA LEE GREEN 

T.M.# (31-3){1-35) 

----
::-\ 
1-38/40) __ \~----
... ------

' ' ' \ 
\ __ _, 

I 

48 

( 

2 I 
I 

I 
/ 

/ 
/ 

/ 

N/F 
WARHILL CORPORATION 

T.M.# (37-3)(1-34) 

\ 

\ 

/ 
/ 

LOT 22 

/ 

\ 

LOT 27 

LOT 20 

\ 

\ 

PROXIMATE LIMITS 
OF WETLANDS AS 
DELINEATED BY 
STOKES ENVIRONMENTAL 

\ \ I 

_?fJ 
I 

\ 

\ 

\ 
\ 

\ 

-~57/\ LOT15 I 
-//WET PO,ND i1 I L 

2-1 DESIGN N.P.=79.10, TYPE A-
LOT 76 \ I 

\ 
\ 

LOT 77 \ 

\ 

\ 

LOT 78 \ 

\ 

\ 
LOT 79 \ 

\ 
FORD'S COLONY @ WILL/A 

\ SECTION XVIII 

LOT 26 

\ 

\ 
LOT 25 

LOT 

LOT 27 

\ 

\ 

\ 

I 

..--

I 

I 

..--

LOT 28 

LOT 29 
LOT 30 

---
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\ 
\ 

\ 

\ 

/ 

/ 

/ 

::>WALt. V J.~ \ 
UIN. DEPlH \ 

r-
0 
------1 

[\,) 
CD 

\ 

10• WIDE 
ROAD (SEE SHEET 16) 

\ 
\ 

\ 

\ 

\ 

I 

\ 

STD Dl-5 
RIM=98.00 
INV=95.00 

~29 LF. OF 12• STORM 
SEWER 0 14.96% 

/ 

\ 

I 1/J 
V 1/ 1\ I !1 -----

r- OUTLET 
~ 35• RCP RISER 

W/ 72• (O.D.) CONCRElE\ \ 
~ ANTJVORlEX DEVICE I 

OJ TOP OF RISER=83.30 \ ' I 

3• PVC INV=79.10 ~ \ 
18• RCP INV=70.00 / ~ 
(SEE DETAIL SHEET 18) .---

.---

~00 LF OF 18• RCP 
0 1.00 " 

r-
0 
------1 

r'\ A & J A 1'"\~ ru II"" ,..1'\. "Tl_lr- r- .& II I 11'\&- 1'\.t- .,., tr- ,.. .&. l J&-

I 
I 

I 

I 

I 

I 

CONlRACTOR SHAll ENSURE DIVER~ 
TO LOT 31 REMAINS FUNCTIONAL f.J 
TO SEDIMENT BASIN UNTIL PERMANf 
SYSlEU IS COMPLElED AND FUNCTII 
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/ 

~29 LF. OF 12" 
SE'If:R 0 14.96% 

"'.] 

(2) 10'Wx15'lx1.5'0 CLASS I 
APRONS WllH FILTER FABRIC. 
8.3 CY EA.) ----..,.....:/ 

I 

' 'o, 
t0-T- 31---- -----

-- ~ ~ - _ ~Q' _QRAINAGE- - -
EASEMENT --:--::-t'~~· 

SouTLET 
----1 36" RCP RISER 

W/ 72" (0.0.) CONCRETE" 
(}; ANTIVORTEX DEVICE " " '} , 

TOP OF RISER=83.30 ' ,1 

3" PVC INV=79.10 ~ \ 
18" RCP INV=70.00 
(SEE DETAIL SHEET 18} ,-

"' '\ 

~00 LF OF 18" RCP 
/ 0 1.00% 

I 

/ ""' 

I 
I 

LOT 17 
23,0 LF OF 18" 

'os., .. STORM SEWER 
I 

~,~0.76% 

I J 
/ ·~ 

I /I 
/ .. · // /~ 

I I 
I 

/ 

~ ---- ~-
VDOT WILL NOT BE RESPONSIBLE FOR lHE MAINTENANC~ 
OF ANY PERMANENT OR TEMPORARY BMP'S ITS OUTFlOW 
STRUCTURES AND OUTFAll PIPES AND SHOULD BE 
,.. A t ........ I l & .... II F-1"" .-n.nl I .& "- n.~ I I .& 1"'\.11 I"P'\.1 1'\ .I I 11"'.-1"\ 1""111\.1 

/ 'o,. / 
VARtABL 
~~ 

/ / 

7"/ I 

' 

I 

/ ' 

I 

I 
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) .... 

DAM CONSTRUCTION NOTES 
;EOTECHNICAL SUB SURF ACE EXPLORATION AT THE PROPOSED DAM SITE SHALL BE PERFORMED 
SURE SUITABILITY OF THE SUB GRADE. THE GEOTECHNICAL INVESTIGATION WILL DETERMINE 
31LITY OF THE FILL MATERIAL RECOMMENDED ANTI-SEEP MEASURES, KEY TRENCH DEPTH AND 

AND THE ANTICIPATED LOCATION OF THE PHREATIC LINE. THESE RECOMMENDATIONS ARE 
v •.. -- - -- -- - - - ·- - -· ·---· ·--·-·· -~~ ..... ~ ...... TOI'\L'"' A OC'CCI:'C::I:'t..IT.b.TIVF OF' THE 

STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 
PROPER MAINTENANCE OF' THIS fACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE 
fACILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF 
VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLy IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE REQUIRED ONCE EvERY 10 YEARS 
IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE PERFORMED ON UPSLOPE PARCELS. ADEOUA TF' PRI"\TJ:"~Tif'\1\1 c:l-lillll n 1=u:· . 
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i1 - WET POND - SECTION A-A 
.... ;. 

::MENT/ BMP FACILITY MAINTENANCE PLAN 
Y IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE 
·.M WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF 
)£="r.Tt0NS FOR <:;Ff)fMFNT RUIIDUPS WILL BF PERFORM£="11 AT fFAC::T I"IIIAI:>Ti:"i:>IV IT IC:: 

FLOW-

UNTEl _ 
REINFORCED CONCRElE l 
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THE 

YEARS. 
IE 

NT OR 
~ED AS 
)UNTY 
ro 
COSTS 
SHALL BE 

)F 
M OF 

THE RISER 
CEPTABLE 

-IOULD BE 
SEEDS OF 
:RMITTED 

r-IG SHOULD 
"NCE WITH 

VERS MORE 
.lNG 

"ORMED ON 
F DAMAGE 

RODENT 

RDS 
BE 

.,,, ,,,,,~ ............. ··- ···- --

·········.·· s··· WIDE AT PIPE OUTFALL ·AND .17' WIDE AT 

·.·.·.•·• 'Qq~slfi¢AM·····~P~·.J~~~~OX·.~~j~;,y., ~§9Q~) 

1 ..,-- 12• DIA. {O.D.) RCP AN11-VORTEXING 
I" DEVICE. {SEE DETAIL THIS 

SHEET) 

STEPS IN 

t=:::c:;:::x:::=::a==:::c;::c::=l-- CREST OF RISER 
EL•83.30 

ACCORDANCE ~ 
WITH VDOT 
srANDARD t""i 
ST-1 (106.09) 

36• RCP RISER~~ 

rJ• PVC 
c::::; r / INV. 0 RISER • 79.1 

,......&-~ ..... 
I / 24•:l: 

I LVSTE ... GUIDE 

(l.XiNCRETE TO 
8E WA TER11GHT 
IN ACCORDANCE 
W/ASN C-361) 

r--w - 1-/~ (MAX. DISTANCE 
BETWEEN GUIDES 

YA / 
- 10') 

CROSS SECTION 
PROP. 48' RISER STRUCTURE 
WITH ANTI-VORTEXING TOP 

NOT TO SCALE 

RISER ANll-VORlEX CAP 

1.0. 0.0. 1.0. 0.0. NOTCH DIAMETER 

24. 30. 48. 55• 34. 
27. 33-1/2. so· 1o· OR. n· 37-1/2. 
30. 37. so• 10• OR 72• ... ,. 
36. ....... so• 10• OR 72• 48. 
42. 51. n· 86. 55• 
48. 55• 84. too• 62. 

54. SS-1/2. 84. too· 7o-1/2. 
so· n· gs• 114. 76. 

s6· 80-1/2. gs• 114' 84-1/2. 
72. 86. to8· 128. go• 
78. 94-1/2. 12S' 147. 98-1/2. 
84. too• 126' 147. 104. 

APPROXIMATE 
CAP 

WEIGHT 

1.49 T 

2.28 T 

2.26 T 

2.22 T 

3.16 T 

4.27 T 

4.20 T 

5.48 T 

5.39 T 
6.83 T 

8.97 T 

8.90 T 

REINFORCEr 
UNlEL 

INY-[102.0; 
[ ] SEDIUEl 
( ) SEDIMEI 

*' 

~ 
SOURCE: VI 
PLATE. 3.13 
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' ' 

FLOW 

ANTI-VORTEX CAP OUTSIDE DIAMETER 

ANTI-VORTEX CAP INSIDE DJAMElER 

NOTCH DIAMETER 

MANHOLE 0 
0 

0 

STEPS 
0 

0 00 

· .. : 

SECTION 

REINFORCED CONCRElE 
UN TEL 

24" DIA. MANHOLE COVER 
(VDOT STD. MH-1A 

REINFORCED CONCRElE --r--'--1--'--r--__...., 
UN TEL 

INY-[102.0] (94.0) v 
[ ] SEDIUENT lRAP 11 

4" DIA. VENT 

PLAN - TOP SLAB 

1. ANn-VORTEX DEVICE (CAP AND RISER) MANUFACTURED 
IN ACCORDANCE WITH ASTM C-4-78. 

2. DIMENSIONS SUBJECT TO PERMISSIBLE VARIA noNS OF 
ASTM C478 

3. INLET AREA (AREA BETWEEN DEVICE J.D. AND RISER O.D.) 
IS GREATER THAN OUTLET AREA (AREA OF RISER J.D.) 

4. SLAB REINFORCEMENT TO BE ASTM A615 fJ4 BARS 0 8" E. W. 
CJRCUMFERENCJAL REINFORCEMENT TO BE 
Asc-=1 0 0.150 2x6W2.5xW2.5 YfNF TO BE MINIMUM. 

MA TERJAL PROPERnES: 
Fy=60ksl 
Fc•4ksl 
CONCRETE COVER OVER 
REINFORCEMET (CCOR)=1" 

ANTI- VOH I EX DETAIL 
NOT TO SCALE 

2' 

COURSE AGGREGA 1E 

• 

rn II I 
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V> V> w 
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~26-2004 _THU 04:41 PM WAYNE HARBIN FAX NO. 7578678635 P. 01 

. ()3...-Q~ ~M~~ 
-~ . .--...... ~--------------..;_~-----...... ~-

i . 

I•. 

~ · .. 

' . . ' ~ 

f., .... , •' 
....... "· 
' . ;.·' 
\_·, 

en-<- tz,"lr --'h"\"D~-L 
~ --- t1l~ 

li ·-=~~ 

. <o~RRY I .. ·.'·. 
~'\..) ~~'R/W) ""'9~ 

E&S APP~ AS NOTED 
av:kCf?fO 3-M ~

"L,j~rd-

. ~ ~ 
NOTr;.S: 

€ -x--\~)c:{o \J\' ~ 

:; €§) ~ .OENOTES 'CONSTRUCTION C:NTRANCE. 

. @)- DENOTES.SILT FENCE 
•THlS f'~T DOES NOT REPRE.Si:WT. A PHYSICAL SURVEY, 

IT iS ONLY FOR BUILDING PERMIT PURPOSES 
•BUlLOING DIMENSIONS ARE TO THE FRAME UNE. 
•PROPOSED FINISHED GRADES AAE IN GENERAL 
AGR~'1rolelT' WITH. THE APPROVED SUBOIVlSION PLAN· 

e.PROP\:RIY SHOWN H~EON IS t;.OCATEO IN ZONE 
)( . .AS SHQVVN ON Fl..OOO INSURANCE RATE 

MAP COMMUNtTY~ANEL NU.MBER: SIOt82 <X)ffi6 
DATE~ oe:::;. IG,J~Ot':>. 

LOT . 
SU60t\f1SION PLA~:. 

Al6 

MUU3eRr2'T' ... PlAce. 
D1ST'R1cr 

VIRqiNIA 
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No. 1402 (a) 
-~1i{tij-

;Y} 

. ~- ---- ----- .. . - ···- -~ 6-~-·_..... - -. 
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No. 1402 (a) 
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·---

03--(}2~ 

3Q(_.,. -- --- zoo.:_ .. _ ? _________ _ 
I. 

·· .. ·---·------· --PRo~D --
{). ll'! Res.t~~cs ~-
~ l{j -·-~· -F.F:=-= ~.17 --- ------

if) 

------·- _.,..............-. 

E&S APProvED AS NOlED 
B't£'$0 r:; .. ~O 

w,.~rd 
€~~~u\E 

. ·€>·DeNOTESUONSTRUCTJON:£NTRAACE A /5 
®- OE~TE8J)Il T FENCE · 

t1H18 FUT DOES NOT REPRESENT. A PHYSICAL SURVEY, 

IT Jl oNi.. Y FOR BUil.DtNG PERUir PURPOSES 
aF.UMt naNG~ ME TOn£ FRAME UNE. 
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-~--PRoFoSSo 

RE'S\DE.NCG 
--F.F:- !'6.17" __ __...;.-<'17 

·---------. 

E&SMIIWNEDMIUED 
.cgo-~:s~-w-s:::I:. 

UJ~d 
e~S'-..Are 

@-OeNOTES't:ONS~ f\1~ 
® -IJENOTEUILT FENCE 

• THIS F1.AT DOE$ NOT REPRES&:NT.·A PHYSICAL SURVEY. 
IT IS ONLY FOR BUI1..Dlt«3 PERMrT PURPOSES 

•BUILDING DIMENSK:INS ARE TO 11'tE FRAME UNE. 
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. ; 

NOTES: 

@- DENOTES CONSTRUCTION ENTRANCE 

@- DENOTES SILT FENCE 

•THIS PLAT DOES NOT REPRESENT A PHYSICAL SURVEY, 
IT IS ONLY FOR BUILDING PERMIT PURPOSES 

• BUILDING DIMENSIONS ARE TO THE FRAME UNE. 
•PROPoSED FINISHFO ARAnF~ .tRF IN A5=NJ:Ii'.&l 
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AUG-26-2004 THU 02:28 PM WAYNE HARBIN FAX NO. 7578678635 

FAX TRANSMITTAL 

WAYNE HARBIN BUILDER, INC. 
3630 George Washington Memorial Hwy., Suite D 

Yorktown, VA 23693 

DELIVER TO: ...!!e!!:..~Ct!Xftw;...i,..L.-Iha"n.L..J.~:.....:...:QS::::~~oii~-~----....,._....---
COMPANY: JC.C . 

PHONE: 

(757} 867-8635 ftlONE: {7§7) 867-8307 

iotal number of pages (including this page): ~ 

P. 01103 
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AUG-26-2004 THU 02:29 PH WAYNE HARBiN FAX NO. 7578678635 

_5YMBOLS: 

--P!f>l rULJNll 
-F"IPE. SF.·r 

NOTE : PROPERTY SHOWN HEREON IS L-OCATED 
IN ZONE X AS SHONN ON FLOOD 
INSURANCE RATE MAP COMMUNITY
PANEL NUMBER 510\('J2. o:::r~J'SB 
EFFECTIVE DATE' c~:~:c; IG,IOJex") 

COOE•03-02X)3 DWN.8Y-AR 

P. 02/03 
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AUTOMATIC COVER SHEET 

DATE: AUG-26-2004 THU 02:29 PM 

TO: 

FAX #: 2594032 

FROM: WAYNE HARBIN 

FAX #: 7578678635 

03 PAGES WERE SENT 

(INCLUDING THIS COVER PAGE) 

P. 03/03 
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SYMBOLS: 

--:-PIPE FOUNO 
---..-.--PIPE SET 
-e-- ROD F0U~~J 

NOTE 

s!T20 \B"6 

: PROPERTY SHOWN HEREON IS LOCATED 
IN ZONE X AS SHa.\IN ON FLOOD 
INSURANCE RATE MAP'COMMUNITY
PANEL NUMBER 5(0162 CX)35B 
EFFECTIVE DATE : CX-3:::-.lG, 10~ 

--o- CONC. MONUMENT NO\E:.~ ALL UT\L\TIES UNDER6R0Ut-jD 

r, DanaU W Ba<M 
HEREBY CERTIFY THAT THE 
SURVEY REPRESENTED BY THIS 

7n-z£J-577J 

PLAT WAS MADE BY ME ON~-~--------
THIS DATE AND IS CORRECT Lor 2_~ 
TO THE BEST OF MY KNOW-
LEDGE AND BELIEF THERE ARE SLlBDl"-1\ S\ON PLAT CR 
No ENCROACHMENTs oF eutLD- MuL.Ber<R'1' PLAC6 
INGS UNLESS SHOWN HEREON. 

DAVIS 8 ASSOCIATES 
SURVEYORS 8 PLANNERS 
YORK COUNTY, VIRGINIA 

CODE '03-0?:I.J3 DWN.BY-A.R 

! 
i 
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BACK OF SIDEWALK 

PLAN 

L -VARIABLE - MAX. 20' 

r-B 

BARS E l_g N 

FRONT ELEVATION 
(GUTTER REMOVED! 

5X1/4' BENT ~c.::.=,~~· 
'% .. ~··.·~ 

SECTION B-B 

TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 & CG· 7 STANDARDS. 

TYPE B NOSE DETAIL SHALL BE USED WITH CG-2 STANDARDS. 

GALVANIZED PLATE FOR TYPE A TO BE BENT ON AN ANGLE OF 68" 30' 
CONNECTORS AND IS TO BE ANCHORED WITH Yl'' X 4" STUD SHEAR 
WELDED TO BENT PLATE AT 2' C-C. 

'/." R • • ~'3_ 
4 

• • • • • ~ L2~ "X2~ "X1/." 

'· ' GAL~ANdD 4 

TYPE A TYPE B Y2" X 4" STUD SHEAR CONNECTOR WELDED 
TO ANGLE IRON AT 2' C-C. 

NOSE DETAILS 

Dl-r" ~ "r3B I&! , [~ Bl 
r ~ " • bJii------,;FL'O;;;W;----~ 

DETAIL WHEN USED 
ADJACENT TO CURB 
WITHOUT GUTTER 

12 II 
104.09 

FOR USE ON GRADES 

STANDARD 
30" PIPE: 

FOR USE IN SAGS 
BOTH SIDES TO BE SYMMETRICAL 

CURB DROP 
MAXIMUM 

INLET 
DEPTH (H) 

VIRGINIA DEPARTMENT OF TRANSPORTATION 

8' 

SHEET 1 OF 2 

SPECFICATION 
REFERENCE 

233 

302 
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TABLE OF QUANTITIES 
I Dl- 3A,3B,3C 

L 
AREA OF REINFORCING STEEL 

TYPE SLOT 
Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G WEIGHT 

Fl. Sq. Fl. Cu. Yds. No. Lin. Fl. * No. Lin. Fl. * No. Lin. Ft. * No. Lin. Ft!i< No. Lin. Ft.* No. Lin. Ft.* No. Lin. Ft.* Lbs. 
DI-3A 2'-6" 1.15 2.26 1 5'-7" 3 3'-2" - - 6 1'-0" 22 

4' 1.83 2.59 5 1'-6" 2 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 1'-6" 3 1'-6" 4 1'-0" 64 
6' 2.75 3.02 5 3'-6" 6 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 3'-6" 3 1'-6" 4 1'-0" 111 
8' 3.67 3.46 5 5'-6" 10 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 5'-6" 3 1'-6" 4 1'-0" 158 

DI-3B 10' 4.58 3.90 5 7'-6" 14 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 7'-6" 3 1'-6" 4 1'-0" 204 
12' 5.50 4.34 5 9'-6" 18 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 9'-6" 3 1'-6" 4 1'-0" 251 
14' 6.42 4.78 5 11'-6" 22 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 11'-6" 3 1'-6" 4 1'-0" 298 
16' 7.33 5.22 5 13'-6" 26 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 13'-6" 3 1'-6" 4 1'-0" 345 
18' 8.25 5.66 5 15'-6" 30 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 15'-6" 3 1'-6" 4 1'-0" 391 
20' 9.17 6.09 5 17'-6" 34 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 17'-6" 3 1'-6" 4 1'-0" 438 
6' 2.75 3.01 10 1'-9" 4 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 1'-9" 6 1'•6" 2 1'-0" 111 
8' 3.67 3.45 10 2'-9" 8 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 2'-9" 6 1'-6" 2 1'-0" 158 
10' 4.58 3.89 10 3'-9" 12 6'-7" to 6'-10" 5 5'-7" 3 .3'-2" 8 .3'-9" 6 1'-6" 2 1'-0" 205 
12' 5.50 4.33 10 4'-9" 16 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 4'-9" 6 1'-6" 2 1'-0" 252 

01-3C 14' 6.42 4.77 10 5'-9" 20 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 5'-9" 6 1'-6" 2 1'-0" 298 
16' 7.33 5.21 10 6'-9" 24 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 6'-9" 6 1'-6" 2 1'-0" 345 
18' 8.25 5.65 10 7'-9" 28 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 7'-9" 6 1'-6" 2 1'-0" 392 
20' 9.17 6.09 10 8'-9" 32 6'-7" to 6'·10" 5 5'-7" 3 3'-2" 8 8'-9" 6 1'-6" 2 1'-0" 439 

NOTES 

1. DEPTH OF INLET <HI TO BE SHOWN ON PLANS. 7. '11'4 X 8" SMOOTH DOWELS AT APPROXIMATELY 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE 
12" C-C TO BE PLACED IN ALL AREAS ADJACENT THE EXPANSION JOINTS WILL APPLY ONLY TO 

2. THE "H" DIMENSION SHOWN ON THE STANDARDS TO ABUTTING CONCRETE TO PREVENT CURB AND GUTTER. 
AND SPECIFIED ON THE PLANS WILL BE SETTLEMENT. 
MEASURED FROM THE INVERT OF THE OUTFALL 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH 
PIPE TO THE TOP OF THE STRUCTURE. 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO (HI OF 5'-2" WITHOUT PIPES. THE AMOUNT 
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY DRAIN SUBBASE MATERIAL. WEEP HOLE WITH DISPLACED BY PIPES MUST BE DEDUCTED TO 
FOR ESTIMATING PURPOSES AND THE ACTUAL 12"X12" PLASTIC HARDWARE CLOTH 1/4' MESH OBTAIN TRUE QUANTITIES. FOR INLETS OF 
DIMENSIONS SHALL BE DETERMINED BY THE OR GALVANIZED STEEL WIRE, MINIMUM WIRE DIFFERENT DEPTHS ADD OR SUBTRACT 0.32 
CONTRACTOR FROM FIELD CONDITIONS. DIAMETER 0.03", NUMBER 4 MESH HARDWARE CUBIC YARDS OF CONCRETE FOR EACH FOOT 

CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF DEPTH. 
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS OF THE STRUCTURE. 

TO BE SHAPED ;N ACCORDANCE WITH Sl ANDARD 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1 
IS-1. THE COST OF FURNISHING AND PLACING All 9. ALL REINFORCING STEEL SHALL HAVE A MIN. OF 2 IS TO BE L +16" AT 4.10 LBS./FT .. 
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE COVER OF 2". 
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 18. *DENOTES LENGTH OF ONE <11 BAR. 

10. ALL REINFORCING STEEL TO BE CUT CLEAR OF 
IN THE EVENT THE INVERT OF THE OUTFALL ALL OPENINGS BY 2". 19. ALL REINFORCING BARS TO BE# 5. 

4. PIPE IS HIGHER THAN THE BOTTOM OF THE 
STRUCTURE, THE INVERT OF THE STRUCTURE 11. CAST -IN PLACE CONCRETE IS TO BE CLASS A3 20. WHEN INLET IS USED IN 4'-0" MEDIAN, BACK OF 
SHALL BE SHAPED WITH CEMENT MORTAR TO <3000 PSII. PRECAST CONCRETE IS TO BE INLET IS TO BE SHAPED TO CONFORM TO 
PREVENT STANDING OR PONDING OF WATER 4000 PSI. PROPOSED CURB. 
IN THE STRUCTURE. THE COST OF FURNISHING 
AND PLACING ALL MATERIALS INCIDENTAL TO 12. LENGTH OF SLOT <U WILL, IN EVERY CASE, BE 
THE SHAPING IS TO BE INCLUDED IN THE BID SHOWN ON PLANS. 
PRICE FOR THE STRUCTURE. 

13. IF INLET IS CONSTRUCTED IN MEDIAN CURB OR 
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" WITH INTEGRAL CURB, GUTTER IS TO BE 

OR GREATER. FOR DETAILS SEE STANDARD ST-1. OMITTED CSEE DET AIU. 

6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 14. STANDARD INLETS MAY BE CONSTRUCTED WITH 
CONCRETE BLOCKS IN ACCORDANCE WITH THE 
DETAILS SHOWN ON STANDARD DRAWING 01-MB. 

Sheet 2 of 2 

5P£CIFICATION STANDARD CURB DROP INLET REFERENCE 

233 12 II - 30" PIPE: MAXIMUM DEPTH <H) = 81 

302 VIRGINIA DEPARTMENT OF TRANSPORTATION ~ 
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l' ' 

r 

DI-3A-38-3C 

' 

14 x e" SmoathDowels(!topprox.I2."CC to be placed in all areas adjacent 
toobutting concrete to prevent settlement. 

Galvorizltcl plate to be bent 
L2f•2f•f 
Golvoni zed 

( 
Expansion 

on on allC)Ie of 68° 30' and is to 
be anchorltcl with i" • 4" stud shear 
connectors weldid to bent plate 

Expansion Joint/ or 2.' c-c. 

r-----~==~~~----~~~~~~------------------,-~ ~ 

I .Cjl 

I 

( 

I-/ 

' t.Cit 
17 

A 

Notes: Standard inlets may be constructed with concrete 
block in accordance with the details shown on 
Stdndord Drowing DI-MB. 

tnteorat 

PLAN 

® EJialinv or 

Propo .. d 

®Note: This area may be earthen, in which case the expansion joints 
will apply only to curb or curb and c;~utter. 

B 

2 ' _______________ v 

B 2" 

FRONT ELEVATION 
IGutto.-1 

In the event the invert of the outfall pipe is higher than the baflom 
of the structure,the invert of the structure shall be shaped with cement 
mortar to prevent standing or ponding of water in the structure. The 

* Typo A nose detail shall be used 
with CG-3 a CG-7 Standards. 

* 
Type 8 nos~ det01f shall be used 
with CG-2 a CG-6 Stondords. 

cost for invert shaping shall be included in the price bid for the structure. 

3 "diameter weephole to be located 
to droin subbase material. Weep 
hole wrrh t2'xf2 'plastic hardware 
cloth 114 "mesh or galvanrud steel 
wire diu. 0.03inch, number 4 mesh 
hardware cloth anchored firmly to 
outside of structure. 

L L 

..tTl 
' ' T 
),. ' .A' 

'1 H----------------~-1 T' ' "'L I I I ' / r ----- .... , t-• _____ ...J,. J 

l b_j 
For un on grades 

The "H "dimension shown on the standards and speci fled on the pions will be 
measured from the Invert of the outfall pipe to the top of the structure. Pion "H" 
dimensions ore approximate only for estimotinQ purposes and the actual dimensions 
shall be determined by the contractor from field conditions. 

i '"- 'b_j 
For USt In SOQS '-------' 
Both sides to be symmetrical 

When specified on pions tho -. is to bo lhopod in accanlance with 
Standard Plan IS-I. The tasl ot lwnilhlnQ and plating au motorials 
lncldontal to tho lhapin9 11 to bo lnc:ludod in tho pric:o bid far t11o draa - camptoro. 

LllfQih of slot (LI will, in ovary call, bo shown on plans. 

When Inlet Ia uttd In 4'-o• Median. bock of Inlet i1 Ia be shoptd to conform 
with propoatd curb. 

This item moy.,. precast or cast in place. 

STANDARD CURB DROP INLET 
12'~30" PIPE MAXIMUM DEPTH (H)= 8' 

VIRGINIA DEPARTMENT 
104.09 TRANSP~TATION 

) 

( 
f a4"Siud Shear connector 
welded to aftCJit iron ot 2' c-c. 

'tf NOSE DETAILS 

t<eyod Conalr. Joint 

SSteps ore to be 
provided when H is 
4'·0" or greater. 
For step details see 
Sld.ST-1. 

DETAIL WHEN USED 
ADJACENT TO CURB 
WITHOUT GUTTER 

Sheet I of 2 

SPECIFICATION 
REFERENCE 

233 
302 

I 
I 
I 
I 
I 
I 

I 
~ 
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~.~ 
··.""· '·.\.

\ 

.:.•_ .. 
~.,., ... 

FORD'S COLCWY 0 WILUAJJSdURG 
5£C!IoN X'.tllr 95 LF. Cf EC-2 

UHED SWALE 0 
8" Utlt OO'IH 

'• .. 

'-· 

<· •• 

SEE 
SHEET 

9 

l6" RCI' RISER 
W/ 72" (O.D.) ~CRETE 
AI<N\IJRTEX DE\lCE 
TOP 'Yi Rr.iR•IIJ.:lO 
l" PVC INV=79.10 
18" RCP INV.70.00 .• 
(SI:E OET.IIL SIIEET 1~), ' 

N/r 
P£.AR1. .1" rtNOR'C[ rA Yl.OR 

r.1.1.1 (J!-J)[t-tl) 

COOlRACTOR SHAU. EHSIIRE Dl;rnstOII DIKE FRQII LOT 5 
TO LOT Jl REW.INS RJNCTICIIAL ANO POSITIVELY DRAINS 
TO SIDIIENT BASIN UNTIL PERIIANEHT STORIA DRAINAGE 
SYSTEIA IS OOM'l£TED ANO flJiCTICIIAL 

I noTES; 

lHE LOCATION Of EQUIPMENT STORAGE, 
STAGING AND STOCKPILE AREAS SliALL BE 
COORDINATED 'MTH THE JCC ENVIRONMENTAL 
DIVISION INSPECTOR. 

I. AU. STORIA SEWER PIPE LOCATED 'Ml111N THE lOOT RIGHT-OF-WAY SHAll BE 
RCI', CI.ASS II. IN LOCAnCIIS 'tilDE 00\{R OO'IHS EXCEED I~ FT, C1.ASS 
li P.CP SHAU. BE USED. 

~ STOOII Sf.'llfR fK LOCATED OUlSIIlE 'Yi THE lOOT RIGilT-'Yi-WAY SHAI.J. BE 
HOPE 'SUOOll' FlO' ?II'€ OR APPfiO\el EQUAL PIPIHG SHALL BE VISTAU.ED 
TO lOOT STI:IDAROS N<O SI'(CIFICAIIOOS. 

l, AU. DIWHAGE EASEIIEHlS Nl£ TO BE D!ll!CATED TO THE YWlrnRY PLICf 
HM O~EI\S' ASSOCI A 1lON. 

([;~ (<)) [12) w 
- l_ 

'-", 
\ 
',' 
\' 
") 
\-; , __ ---

' ' 
\. .. 

[X/STING PUMP STAnDN SJT[ 
T.\4. (JI-J){l-15) 

GRAPHIC SCALE 
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Plan No. 
Project Name: 
Rough Location: 
ADCMap: 

James City County, Virginia 
Environmental Division 

Stormwater Management Program 

Stormwater Management Design Plan 
Staff "Quick" Review 

Flood Map I Zone: 

Drainage Area: 
Submitted: YN 

0 Ji Demolition Plan (if applicable) 
,gf .J:l/'Site or Geometric Plan Sheets: ---=:e...::;r-"::;~~'+-~---L-----
~ Grading Plan Sheets: 
~ 0 · Drainage Plan (onsite facilities) Sheets:==~::::================= 
1!/ 0 E&SC Plan Sheets: 
$ 0 Environmental Inventory 

~~~~~--------

0 0 Note & Detail Sheets 
0 0 Drainage Map(s) 
~0 SoilsMap 
0 f1(. E&SC and SWM plan checklists. 
pf- 0 E&SC Design Report ( Attachment). A;:m/ ~I, 20tH 
fiJ 0 E&SC and Stormwater Management I Drainage Narrative. ,41'r./~ / 'Z b ZoDi 
~ ~~ormwater Management Design Report (Attachment). #~I Z6 Z90D 

~ Waivers, Variances, Exceptions included (Attachments in Writing). 
0 VESCH ~BP Ord (RP A, Stee' Slope) 0 Other: ___,t>~lf--..__ ____ _ 

,t_ o Other (List): .SvP.I5-'!'1{ttj-z5jlJ,2 

JCC GIS Database: Zoning: _£__-~ Tax Parcel ID: {3;. 3) (/- l:?. • 3~ .. !6h. ¥Z. .• 41~) 
Receiving Water: Z::,wiJ,/~1'? {f~e,l 1/119 ~Site Acreage: acres hf. 

Site Plan Information: 

Site Development Plan: 

Pao.;,_, IN Foi,~ ~OUN'f 

Owner: ~dCtll.f.ed' z;fve/Qia~l~ /t?c . I . 
Zoning: ---.t:,_-~ DescriptiO!~ G~N't:tt..~ ;e;;~tZ&? ti .?'1 / 

Site Area: ~Z 81 @)' s.f 
Disturbed "'}rea: (o. 5 (@!)' s.f. (!J -~"?%) 

)2A3isturbance > 5 acres, NPDES Notice of Intent required. 
Impervious Cover: ~.;/A "? acres I s.f. ( ' % ) 

0 Less than or equal to 60 percent. Meets CBP Ordinance requirements. 
0 More than 60 percent. Does Not Meet CBP Ordinance requirements. 

Open I Green Space: :t:1fO' 8.00 acres I s.f. ~) 
z8.77 

:PR-esidential, Lots, etc. 0 Commercial (B I 0 I R) 0 Govem./Institutional 0 Industrial 
~oadways or Entrances 0 Parking or Loading :J{...water ..)itsewer 
~andscaping ~MIBMP control 0 Manmade Drainage 0 Parks, Amenities 
O~ump!Lift SJ;etion 0 Dams 0 Other, .f~'ZZ"41ed . .SO LO/.J 

el<rY!i"""'J , / , ,_/ 
I· So tlul ~c. : · !JMI!' ~eP..-eu. 

Page 1 of 4 C -1-6 f2.o~A-O Sec_ TtotJ 
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Soils Information: 

Soil Su~ey Sheet 

I 
BMP Control: 
BMPTypes: 

0 No e nsite 0 Off~te 0 Previous Approved Manufactured BMP 
1- Name: W~rl'otl/0 :fi.J (JCC BMP Type A_-~), Points ,tJ 
2- Name: ________ (JCC BMP Type __ - __ ), Points ___ _ 

OnSite Drainage Type: ~~:;~reed Concrete Pipe 
0 Corrugated Polyethylene Pipe 

(JCC BMP Type __ - __ ), Points ___ _ 
0 Corrugated Metal Pipe 0 Aluminum Type Pipe 
0 PVC Type Pipe 0 Open Channel Type 

0 Culverts Type:---------------------
0 Other (Specify):--------------~~------

1. VDOT Standards & Specifications Referenced for work within R!W: '#{es ~ ~~ ~ 
7 @DOT Standards & Specifications Ref~renced for work outside R!W: 0 Yes ~ 

Site Limitations: 0 RP A 0 RMA ,isteep Slopes '¢Delineated Wetlands 
0 Hydric Soils ~ritical Soils 0 Vegetated 0 Buffers 
0 Defined Natural Drainage Features onsite 0 Downstream Storm/Culv. 
0 Evidence of Downstream Channel Erosion (by Field Observation) _____ _ 
0 Floodplain 0 Problem Drainage Area 0 Stormwater Hotspot 
0 Site Activities may warrant a General VPDES Permit for Discharge of Stormwater 
Associated with Industrial Activities (ie. proces w er, batch plants, etc.). 
0 Other (Specify): .4~ o . e ~ 

Site Stormwater Management I BMP Control (Add sheets if necessary for Multiple Onsite Facilities): 

~es ONo # wer l'o~o .JJ.t ( /k!IIILL:'/ wtr t£~;. Pc r) 
Predev (Present) DA = f/S) lll'l~!f- · . ac. CICN= Tc= min I hrs. 

2-year Ac..t..OW/1$/£ ~ I I. (, cfs 

10-year fJvrnM~d' 
TJ-tlevlfiiJJ~P. IG'.S lb.-8 cfs 

100-year p '/ '"'e~~,t;.t.L- zz. z P¢.17) cfs 
fll'IFnfOCS· 

PostDev w/o Detention (Inflow) DA = ~ ?c~ OIJ CICN = !). Y! (fv."~1 ~ Tc = W t-9· _3. rm hrs. 

2-year ~ 2 8, Z {?t/17 )fs 

10-year .Jfr.r 3 9, I ()f.08f_rs 

100-year ~ ~'1.0(§,.18}_fs 

PostDev with Detention (Routed) DA = ~ Zt_~~ v CICN = 0. 'II Tc= 'ZO min I hrs. 

2-year IIIII ~o.s cfs{O·~f) at El. ~ 

10-year If, lf/ ~~ cfs at El. ~ 
100-year \~C~t\7\:. 2S.81~ (t.8.57}cfs at El. ~ 

Downstream Tailwater Assumption for Pond Routing: /'...~ fAB. B3 
Routed Peak Discharges (Outflows) from BMP meets Pre"Cievelopment Allowables: l(Yes ONo 
Appears to Meet VESCH I E&SC Ordinance I CBP Ordinance Requirements: ~es ONo 

Page 2 of 4 

j!!11 rt~t~frl/ 
1-

I z.1z 
z ~. "Zb 
/0 f/.52-

lloo 6.t.;-

B3.1B 

8'5.6~ 

1J'I:'Z3 
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Pond I BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities): A /. :It) 
p Check ifNone ~rovided: BMP # __L_ Type: /J/0 rot~~ {.!'tf'"fEXrftrlf,.?y 
Y N * See Below for Pertinent Water Quality Treatment Design Information. 

1? ~0 Top ofFacility El. .z,s.+t7 8S. '3 
'( ~ ~ Design High Water El. ~$'1. '1'3 ~ t!!J 1 {. ) 
OV~~ EmergencySpillway(E.S.)Crest El. $11.t;f:llf.~W~ SS: ~t/·'11/\....To~FN 

)z1 0 FreeBoard ~ /, 07 1 ft. or> with E.S. 
j4:.Acceptable 0 Not Acceptable. .$ 2 ft. or> w/o E.S. 
Principal Spillway (Riser) Crest El. p. ~ 8J. Size/Type: 36 11 ,j ~(/' 
Principal Spillway Crest 1 ft. below crest of emergency spillway. 0 Yes 'o No 0 N/A 
Stage-Storage Curve or~ 5~ 50.3 
Outlet Rating Curve 0~ (Discharge Structu~ RaJi~ 11· ' . 1411/w~// 'I I I cF. 
1-year design storm El. 8~ or Volume ~ ~ _ Z/3Z 
1-year, 24 hour detention criteria for Stream Channel Protection. :Yes 0 No 0 N/A 
Extended Detention Provided (Min. 24 hours) SYes 0 No 0 N/A 
Normal/PermanentPool El. ~'/./ ON/A 
Orifice/Weir#1 (highestEI.) El. ~g~:JType: £AIJ.f//tl.wiJY #~w.'I-,1/.'IV 
Orifice/Weir #2 El. 6~. riO 83,JType: .!!6"lJI(t.l/' 1#/ 1Z "llo~ 
Orifice/Weir #3 El. -z:t.-2l!F79, I Type: .3 ,...:Vt:! A/C... 
Orifice/Weir #4 El. Type: ------------------

El. -7i J' Type: 
El. tr '1!. e.9 Type: ==~~~:~ F::::::::::::::::::::::::::::::::::::::::::: 
El. 7/. 00 Type: ~ t/ ~ /. I.) 

Pond Bottom El. 7/. {)0 Riser Height: ~ ;q, 3 1 l "'Zjd"J tJ) 
Steps or Access Provided (for over 4ft. depth) yE"$ 0 N/A , 
Riser Base ) Bottom El. ta7· ;;- Type: 6~ ~ ~ /. ~ "t'c.v~. 
Core Trench (CL-*--/ 0 N/A 
Anti-Seep Coftars or other acceptable Seepage Control Method. 0 N/A /_ I/ 
Principal Spillway Anti-Vortex Device and Trash Rack. Type: UI?(Ffi~ 7Z ('//), 
Low Flow Orifice Cage-Type Tr ack. Type: Jrf/11 
Outlet Barrel: Type/Class: Ct.. IV Size: /;! 11 ~ ---'--:4-£'--------------

Inv. U/S: "7(), Inv D/S: 
1 ~ ~ l) 

Slope:~ 3 t,. /, 00!11 Length: --=B.=--'1.__1 ____ (ft.) 
Flared End Section. Matches Outlet Barrel material type. 
Outlet Protection. 551 

~tandard riprap outlet protection (OP) Type: ""J7 t..x /.5 1 J)n~, Ct'l;S>.Z: ~II'A;f-P ~~~ 
0 Special Dissipator Structure (SDS) Type: 

1 

Sediment I Cleanout Elevation El. ( Z, I 0 or Depth f, J / 
Adequate Channel Downstream ofBMP: ~1-year, 24-hour, or 0 MS # 19 criteria. 

Sediment Trap & Basins 
0 Temporary Sediment TraiO) ____________ _ 
0 Temporary Sediment Trap 1fj) 

D Tefftl'erary gedimem Basin# 1 _________ _ 

0 Tetnpetary Set'H,m,8et 'QasiH # 2 -

DA = O. 10 < 3 acres 
DA = 0~ (),Zb< 3 acres • 
DA= ______ _ 
DA= ______ _ 

OBMP# 
OBMP# 

Page 3 of 4 
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• 

• 

Plan Review Steps & Components: 
y N 

~0 
~0 

~·~ 
~0 
-P,-o 
~0 

~ 
~0 
~0 

~ 
")lO 
~0 
%o 
;;to 
)io 
or;t-
~o 
.¢:o 
o¢: 
o,t 
frO 
~t 
jio 
~0 
~0 

~ 
)?to 
ao 
00 

First "Look-Thru". Quick look through plan for familiarity. 
Worksheet for BMP Point System. New plan meets 10 point system or redevelopment method. 
FEMA Special Flood Hazard Areas. Check against property, site and development. 
Check JCC Tax Parcel Maps for RP A I RMA locations and parcel identification. 
Stormwater hotspot, general screening, layout or separation distances (if any) are satisfied. 
Environmental Inventory components based on Chesapeake Bay Ordinance requirements. 
Highlight and check impact to environmental sensitive areas (wetlands, RPA, steep slope,etc. ). 
Demolition plan (if any) and Identification of offsite borrow, waste areas and onsite stockpiles. 
Review existing topography to determine adequacy of E&SC plan (Phase I) at first clearing. 
Review grading plan to check for conflicts (offsite grading, cut-fills, slopes,) & Phase II E&SC. 
Review layout plan to check for conflicts (buildings, parking, buffers, etc.). 
Highlight culverts and stormdrains. Check pipe data and for utility and cover conflicts. 
Review proposed culvert and stormdrain systems including specifications, notes, and details. 
Review sequence of construction (for E&SC and SWMIBMP applicability to site work). 
Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM/BMP control. 
Review plan based on Chapter 24 Zoning as it relates to SWMIBMP control. 
Review plan based on Chapter 23 Chesapeake Bay ordinance requirements. 
Review plan based on General Knowledge and Experience for Design/Construction. 
Review plan based on JCC BMP manual for the BMP type as selected for project. 
Review plan based on JCC Stormwater Conveyance System DIC Guidelines (Future). 
Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH) . 
Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP type. 
Review plan based on Hampton Roads BMP Design Guidance manual ( Optional). 
Review plan based on MWCOG, Controlling Urban RunoffBMP manual (Optional). 
Review plan based on standard JCC E&SC and SWM Design Plan Checklists. 
Review plan based on JCC BMP Construction Specifications (Future). 
Review Maintenance Plan for SWM I BMP facility. 
Review E&SC Plan Design Report and computations ( Attached report ). 
Review SWM Design Report and computations (Attached Report). 
Adequate Channels proven downstream of both uncontrolled or SWMIBMP areas. 
Adequate function, conversion ofBMPs used as Temp Sed Basins (volume, discharge, WSELs). 
Geotechnical. Information per App. E JCC BMP manual or to substantiate use of other BMPs. 
Provisions on plan requiring proper Record Drawing and Const. Cert of facility. 
Inclusion of H&H and SWM I BMP data into any JCC databases. 
Other: .SVP- IS: 9 9 

Prepared Environmental Division comments for the following categories based on above review areas: 
0 0 General Comments: 0 0 Erosion & Sediment Control Plan: 
0 0 Floodplain: 0 0 Chesapeake Bav Preservation: 
0 0 Storm water Management I Drainage: 0 0 ~O~th""e""r_,_: ______ ---?~J£::--

(Note: THIS FORM FOR COUNTY USE ONLY.) 
)l1. '1 Rev ~d Rev 0 3"d Rev 

PC137_MULBERRY_PLACE - 048



As-Built SWMIBMP Facility 
Calculations for Mulberry Place 

50-Lot Residential Subdivision 

Centerville Road 

James City County 

Prepared by: 
AES Consulting Engineers 

5248 Olde Towne Rd. 
Williamsburg, Va. 23188 

(757) 253-0040 

Date: December 2, 2002 

CONSULTING ENGINEERS 
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- Hydrograph Summary Report Page 1 

Hyd. Hydrograph Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph 
No. type flow interval peak period hyd(s) elevation storage description 

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft) 

1 Rational 23.5 1 20 42,328 1 ---- ------ ------ 1-yr. post 

2 Rational 28.2 1 20 50,712 2 --- ------ ----- 2yr. post 

3 Rational 39.1 1 20 70,349 10 -- ------ --- 10-yr. post 

4 Rational 54.0 1 20 97,155 100 ---- ................ ---- 100-yr. post 

6 Reservoir 0.5 1 59 32,601 1 1 83.36 41,126 1-yr Route 

7 Reservoir 4.6 1 54 38,742 2 2 83.86 47,268 2-yr Route 

8 Reservoir 18.7 1 41 58,304 10 3 84.20 51,710 10-yr Route 

9 Reservoir 35.3 1 34 85,085 100 4 84.47 55,269 1 00-yr Route 

7- '-P$-;j r7 

1- (). '-/ (. rs ~ f:{... g'?. fo5 
2- 0·5" ~ F5 l! El... 8 3-1&' 
/0- i/.{t P$ @ £/,. 8"3.8'.3 

too- 259(. ipJ. @. ct gtj. 2 '3 

Low /t )unl- • J':~r /) 

l/5. ~ s 
&1

-/ z 3 
I 
r-~. I 

I 
cJ /(.'.' /-3 5 '> 

Proj. file: MPasbuiltpond2.GPW IDF file: JCChydrographs.IDF Run date: 12-02-2002 
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Reservoir Report 

Reservoir No. 2 - Wet Volume 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area lncr. Storage Total storage 
ft ft sqft cuft cuft 

0.00 
0.84 
1.84 
2.84 
3.84 
4.84 
5.84 
6.84 
7.84 
8.84 

70.16 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
77.00 
78.00 
79.00 

00 
2,242 
2,565 
2,904 
3,260 
3,632 
4,021 
4,685 
5,232 
5,803 

Culvert I Orifice Structures 

[A] [8] [C] 

Rise in = 0.0 0.0 0.0 

Span in = 0.0 0.0 0.0 

No. Barrels = 0 0 0 

Invert El. ft = 0.00 0.00 0.00 

Length ft = 0.0 0.0 0.0 

Slope% = 0.00 0.00 0.00 

N-Value = .000 .000 .000 

Orif. Coeff. = 0.00 0.00 0.00 

0 0 
942 942 
2,404 3,346 
2,734 6,081 
3,082 9,163 
3,446 12,609 
3,827 16,436 
4,353 20,789 
4,959 25,748 
5,518 31,266 

Weir Structures 

[D] [A] 

0.0 Crest Len ft = 0.0 
0.0 Crest El. ft = 0.00 
0 Weir Coeff. = 0.00 
0.00 Eqn. Exp. = 0.00 

0.0 Multi-Stage = No 

0.00 

.000 

0.00 

[8] 

0.0 

0.00 

0.00 

0.00 

No 

Multi-Stage - ----- No No No Tailwater Elevation = 0.00 ft 

Page 1 

English 

[C] [D] 

0.0 0.0 

0.00 0.00 

0.00 0.00 

0.00 0.00 

No No 

Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B ClvC ClvD WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 70.16 0.00 
0.84 942 71.00 0.00 
1.84 3,346 72.00 0.00 
2.84 6,081 73.00 0.00 
3.84 9,163 74.00 0.00 
4.84 12,609 75.00 0.00 
5.84 16,436 76.00 0.00 
6.84 20,789 77.00 0.00 
7.84 25,748 78.00 0.00 
8.84 31,266 79.00 0.00 
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Reservoir Report 
Page 1 

Reservoir No. 1 - Routing Pond 
English 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area lncr. Storage Total storage 
ft ft sqft cuft cuft 

0.00 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 

79.00 
80.00 
81.00 
82.00 
83.00 
84.00 
85.00 

5,803 
8,147 
9,344 
10,475 
11,642 
12,864 
14,306 

Culvert I Orifice Structures 

[A] [8] [C] 

Rise in = 18.0 3.0 0.0 

Span in = 18.0 3.0 0.0 

No. Barrels = 1 1 0 

Invert El. ft = 70.26 79.00 0.00 

Length ft = 107.0 2.0 0.0 

Slope% = 1.24 0.00 0.00 

N-Value = .013 .013 .000 

Orif. Coeff. = 0.60 0.60 0.00 

Multi-Stage - ----- Yes No 

[D] 

0.0 

0.0 

0 

0.00 

0.0 

0.00 

.000 

0.00 

No 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B 
ft cuft ft cfs cfs 

0.00 0 79.00 22.40 0.00 
1.00 6,975 80.00 23.67 0.22 
2.00 15,721 81.00 24.88 0.32 
3.00 25,631 82.00 26.03 0.40 
4.00 36,690 83.00 27.13 0.47 
5.00 48,943 84.00 28.19 0.52 
6.00 62,528 85.00 29.21 0.00 

0 
6,975 
8,746 
9,910 
11,059 
12,253 
13,585 

0 
6,975 
15,721 
25,631 
36,690 
48,943 
62,528 

Weir Structures tl''p.tstfl--6· ~ · 

[A] [8] [C] [D] 

ClvC 
cfs 

Crest Len ft = 12.6 ./ 8.0 /0.0 
Crest El. ft = 83.64 84.00 0.00 

Weir Coeff. = 3.00 3.00 0.00 

Eqn. Exp. = 1.50 1.50 0.00 

Multi-Stage =Yes No No 

Tailwater Elevation = 65.83 ft 

0.0 

0.00 

0.00 

0.00 

No 

Note: All outflows have been analyzed under inlet and outlet control. 

Clv D WrA WrB WrC WrD Discharge 
cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
0.00 0.00 0.22 
0.00 0.00 0.32 
0.00 0.00 0.40 
0.00 0.00 0.47 
8.14 0.00 8.66 
59.76 24.00 53.21 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 6 
1-yr Route 

Hydrograph type = Reservoir Peak discharge = 0.49 cfs 
Storm frequency = 1 yrs Time interval = 1 min 
Inflow hyd. No. = 1 Reservoir name = Routing Pond 
Max. Elevation = 83.36 ft Max. Storage = 41,126 cuft 

Storage Indication method used. Total Volume = 32,601 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.10 7.05 79.18 22.64 0.06 0.06 
0.12 8.23 79.25 22.72 0.08 0.08 
0.13 9.41 79.32 22.82 0.10 0.10 
0.15 10.58 79.41 22.93 0.11 0.11 
0.17 11.76 79.50 23.05 0.14 0.14 
0.18 12.93 79.61 23.18 0.16 0.16 
0.20 14.11 79.72 23.33 0.18 0.18 
0.22 15.29 79.85 23.48 0.20 0.20 
0.23 16.46 79.98 23.65 0.22 . 0.22 
0.25 17.64 80.10 23.80 0.23 0.23 
0.27 18.81 80.22 23.95 0.25 0.25 
0.28 19.99 80.35 24.11 0.26 0.26 
0.30 21.16 80.49 24.28 0.28 0.28 
0.32 22.34 80.64 24.45 0.29 0.29 
0.33 23.52 « 80.80 24.64 0.31 0.31 
0.35 22.93 80.95 24.83 0.32 0.32 
0.37 22.34 81.09 24.99 0.33 0.33 
0.38 21.75 81.23 25.15 0.34 0.34 
0.40 21.16 81.35 25.29 0.35 0.35 
0.42 20.58 81.48 25.44 0.36 0.36 
0.43 19.99 81.60 25.58 0.37 0.37 
0.45 19.40 81.72 25.71 0.38 0.38 
0.47 18.81 81.83 25.84 0.39 0.39 
0.48 18.22 81.94 25.96 0.40 0.40 
0.50 17.64 82.04 26.08 0.40 0.40 
0.52 17.05 82.13 26.18 0.41 0.41 
0.53 16.46 82.22 26.28 0.42 0.42 
0.55 15.87 82.31 26.37 0.42 0.42 
0.57 15.29 82.39 26.46 0.43 0.43 
0.58 14.70 82.47 26.55 0.43 0.43 
0.60 14.11 82.54 26.64 0.44 0.44 
0.62 13.52 82.62 26.72 0.44 0.44 
0.63 12.93 82.68 26.79 0.45 0.45 
0.65 12.35 82.75 26.86 0.45 0.45 
0.67 11.76 82.81 26.93 0.45 0.45 
0.68 11.17 82.87 27.00 0.46 0.46 

Continues on next page ... 
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1-yr Route Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.70 10.58 82.93 27.06 0.46 0.46 
0.72 9.99 82.98 27.12 0.46 0.46 
0.73 9.41 83.03 27.17 0.47 0.47 
0.75 8.82 83.07 27.21 0.47 0.47 
0.77 8.23 83.11 27.25 0.47 0.47 
0.78 7.64 83.15 27.29 0.47 0.47 
0.80 7.05 83.18 27.33 0.48 0.48 
0.82 6.47 83.21 27.36 0.48 0.48 
0.83 5.88 83.24 27.39 0.48 0.48 
0.85 5.29 83.27 27.42 0.48 0.48 
0.87 4.70 83.29 27.44 0.48 0.48 
0.88 4.12 83.31 27.46 0.48 0.48 
0.90 3.53 83.32 27.48 0.48 0.48 
0.92 2.94 83.34 27.49 0.49 0.49 
0.93 2.35 83.35 27.51 0.49 0.49 
0.95 1.76 83.36 27.51 0.49 0.49 
0.97 1.18 83.36 27.52 0.49 0.49 
0.98 0.59 83.36 « 27.52 0.49 0.49 « 
1.00 0.00 83.36 27.52 0.49 0.49 
1.02 0.00 83.36 27.52 0.49 0.49 
1.03 0.00 83.36 27.52 0.49 0.49 
1.05 0.00 83.35 27.51 0.49 0.49 
1.07 0.00 83.35 27.51 0.49 0.49 
1.08 0.00 83.35 27.51 0.49 0.49 
1.10 0.00 83.35 27.51 0.49 0.49 
1.12 0.00 83.34 27.50 0.49 0.49 
1.13 0.00 83.34 27.50 0.49 0.49 
1.15 0.00 83.34 27.50 0.49 0.49 
1.17 0.00 83.34 27.50 0.49 0.49 
1.18 0.00 83.33 27.49 0.48 0.48 
1.20 0.00 83.33 27.49 0.48 0.48 
1.22 0.00 83.33 27.49 0.48 0.48 
1.23 0.00 83.33 27.49 0.48 0.48 
1.25 0.00 83.33 27.48 0.48 0.48 
1.27 0.00 83.32 27.48 0.48 0.48 
1.28 0.00 83.32 27.48 0.48 0.48 
1.30 0.00 83.32 27.47 0.48 0.48 
1.32 0.00 83.32 27.47 0.48 0.48 
1.33 0.00 83.31 27.47 0.48 0.48 
1.35 0.00 83.31 27.47 0.48 0.48 
1.37 0.00 83.31 27.46 0.48 0.48 
1.38 0.00 83.31 27.46 0.48 0.48 
1.40 0.00 83.30 27.46 0.48 0.48 
1.42 0.00 83.30 27.46 0.48 0.48 
1.43 0.00 83.30 27.45 0.48 0.48 
1.45 0.00 83.30 27.45 0.48 0.48 
1.47 0.00 83.29 27.45 0.48 0.48 
1.48 0.00 83.29 27.45 0.48 0.48 
1.50 0.00 83.29 27.44 0.48 0.48 

Continues on next page ... 
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English 

Hyd. No. 7 
2-yr Route 

Hydrograph type = Reservoir Peak discharge = 4.56 cfs 
Storm frequency = 2 yrs Time interval = 1 min 
Inflow hyd. No. = 2 Reservoir name = Routing Pond 
Max. Elevation = 83.86 ft Max. Storage = 47,268 cuft 

Storage Indication method used. Total Volume= 38,742 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB Clv C Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.57 18.31 82.93 27.06 0.46 0.46 
0.58 17.61 83.02 27.16 0.47 0.47 
0.60 16.90 83.10 27.24 0.47 0.47 
0.62 16.20 83.18 27.33 0.48 0.48 
0.63 15.50 83.26 27.41 0.48 0.48 
0.65 14.79 83.33 27.49 0.48 0.48 
0.67 14.09 83.40 27.56 0.49 0.49 
0.68 13.38 83.46 27.63 0.49 0.49 
0.70 12.68 83.52 27.69 0.50 0.50 
0,72 11.97 83.58 27.75 0.50 0.50 
0.73 11.27 83.64 27.81 0.50 0.20 0.70 
0.75 10.57 83.69 27.86 0.50 0.47 0.98 
0.77 9.86 83.73 27.91 0.51 1.09 1.60 
0.78 9.16 83.77 27.95 0.51 1.78 2.29 
0.80 8.45 83.80 27.98 0.51 2.34 2.85 
0.82 7.75 83.82 28.01 0.51 2.94 3.46 
0.83 7.04 83.84 28.02 0.51 3.41 3.93 
0.85 6.34 83.85 28.04 0.51 3.74 4.26 
0.87 5.63 83.86 28.05 0.51 3.95 4.46 
0.88 4.93 83.86 28.05 0.51 4.05 4.56 
0.90 4.23 83.86 « 28.05 0.51 4.05 4.56 « 
0.92 3.52 83.86 28.05 0.51 3.97 4.48 
0.93 2.82 83.85 28.04 0.51 3.81 4.32 
0.95 2.11 83.85 28.03 0.51 3.59 4.10 
0.97 1.41 83.83 28.02 0.51 3.31 3.82 
0.98 0.70 83.82 28.01 0.51 2.98 3.49 
1.00 0.00 83.81 27.99 0.51 2.61 3.12 
1.02 0.00 83.79 27.98 0.51 2.28 2.79 
1.03 0.00 83.78 27.96 0.51 2.04 2.55 
1.05 0.00 83.77 27.95 0.51 1.82 2.33 
1.07 0.00 83.76 27.94 0.51 1.62 2.12 
1.08 0.00 83.75 27.93 0.51 1.43 1.94 
1.10 0.00 83.74 27.92 0.51 1.26 1.77 
1.12 0.00 83.73 27.91 0.51 1.11 1.62 
1.13 0.00 83.72 27.90 0.51 0.97 1.47 
1.15 0.00 83.72 27.90 0.51 0.84 1.35 

Continues on next page ... 
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English 

Hyd. No. 8 

10-yr Route 

Hydrograph type = Reservoir Peak discharge = 18.70 cfs 
Storm frequency = 10 yrs Time interval = 1 min 
Inflow hyd. No. = 3 Reservoir name = Routing Pond 
Max. Elevation = 84.20 ft Max. Storage = 51,710 cuft 

Storage Indication method used. Total Volume = 58,304 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.53 27.36 83.82 28.00 0.51 2.85 3.36 
0.55 26.38 83.92 28.11 0.52 5.78 6.30 
0.57 25.40 84.01 28.21 0.52 8.59 0.09 9.20 
0.58 24.43 84.08 28.27 0.53 10.88 0.57 11.98 
0.60 23.45 84.12 28.32 0.53 12.70 1.08 14.31 
0.62 22.47 84.16 28.36 0.53 14.07 1.56 16.16 
0.63 21.50 84.18 28.38 0.53 15.00 1.88 17.41 
0.65 20.52 84.19 28.39 0.53 15.57 2.07 18.18 
0.67 19.54 84.20 28.40 0.53 15.87· 2.18 18.59 
0.68 18.56 84.20 « 28.40 0.53 15.95 2.21 18.70 « 
0.70 17.59 84.20 28.40 0.53 15.85 2.17 18.55 
0.72 16.61 84.20 28.39 0.53 15.61 2.09 18.23 
0.73 15.63 84.19 28.39 0.53 15.28 1.97 17.78 
0.75 14.66 84.18 28.38 0.53 14.86 1.83 17.21 
0.77 13.68 84.16 28.36 0.53 14.37 1.66 16.56 
0.78 12.70 84.15 28.35 0.53 13.84 1.47 15.84 
0.80 11.72 84.14 28.33 0.53 13.26 1.28 15.06 
0.82 10.75 84.12 28.32 0.53 12.65 1.07 14.24 
0.83 9.77 84.11 28.30 0.53 12.02 0.85 13.39 
0.85 8.79 84.09 28.29 0.53 11.40 0.68 12.61 
0.87 7.82 84.07 28.27 0.53 10.77 0.55 11.85 
0.88 6.84 84.05 28.25 0.52 10.11 0.41 11.05 
0.90 5.86 84.04 28.23 0.52 9.43 0.27 10.22 
0.92 4.89 84.02 28.21 0.52 8.72 0.12 9.37 
0.93 3.91 84.00 28.19 0.52 8.00 8.52 
0.95 2.93 83.97 28.16 0.52 7.27 7.79 
0.97 1.95 83.95 28.14 0.52 6.51 7.03 
0.98 0.98 83.92 28.11 0.52 5.71 6.23 
1.00 0.00 83.90 28.08 0.52 4.91 5.42 
1.02 0.00 83.87 28.06 0.51 4.26 4.78 
1.03 0.00 83.85 28.04 0.51 3.69 4.21 
1.05 0.00 83.83 28.02 0.51 3.19 3.71 
1.07 0.00 83.81 28.00 0.51 2.75 3.26 
1.08 0.00 83.80 27.98 0.51 2.38 2.89 
1.10 0.00 83.78 27.97 0.51 2.13 2.64 
1.12 0.00 83.77 27.95 0.51 1.90 2.41 

Continues on next page ... 
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10-yr Route Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.13 0.00 83.76 27.94 0.51 1.69 2.20 
1.15 0.00 83.75 27.93 0.51 1.50 2.00 

... End 
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English 

Hyd. No. 9 
1 00-yr Route 

Hydrograph type = Reservoir Peak discharge = 35.26 cfs 
Storm frequency = 100 yrs Time interval = 1 min 
Inflow hyd. No. = 4 Reservoir name = Routing Pond 
Max. Elevation = 84.47 ft Max. Storage = 55,269 cuft 

Storage Indication method used. Total Volume= 85,085 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.42 47.23 83.84 28.03 0.51 3.57 4.09 
0.43 45.88 84.03 28.23 0.52 9.38 0.26 10.17 
0.45 44.53 84.17 28.37 0.53 14.74 1.78 17.05 
0.47 43.18 84.28 28.48 0.54 19.25 3.55 23.34 
0.48 41.83 84.35 28.56 0.54 22.68 5.05 28.28 
0.50 40.48 84.40 28.61 0.54 25.04 6.11 31.66 
0.52 39.13 84.43 28.64 0.50 26.67 6.88 33.46 
0.53 37.78 84.45 28.66 0.47 27.67 7.35 34.56 
0.55 36.43 84.46 28.67 0.46 28.18 7.60 35.12 
0.57 35.08 84.47 << 28.67 0.45 28.30 7.66 35.26 « 
0.58 33.73 84.46 28.67 0.46 28.13 7.57 35.08 
0.60 32.39 84.45 28.66 0.47 27.73 7.38 34.63 
0.62 31.04 84.44 28.65 0.48 27.15 7.11 33.99 
0.63 29.69 84.43 28.63 0.50 26.42 6.76 33.19 
0.65 28.34 84.41 28.62 0.53 25.59 6.37 32.27 
0.67 26.99 84.39 28.60 0.54 24.69 5.95 31.19 
0.68 25.64 84.38 28.58 0.54 23.80 5.55 29.90 
0.70 24.29 84.36 28.56 0.54 22.90 5.15 28.59 
0.72 22.94 84.34 28.54 0.54 21.99 4.74 27.28 
0.73 21.59 84.32 28.52 0.54 21.08 4.34 25.95 
0.75 20.24 84.30 28.50 0.54 20.16 3.93 24.63 
0.77 18.89 84.28 28.48 0.54 19.30 3.57 23.41 
0.78 17.54 84.26 28.46 0.54 18.41 3.21 22.15 
0.80 16.19 84.24 28.44 0.53 17.50 2.84 20.88 
0.82 14.84 84.22 28.42 0.53 16.58 2.47 19.58 
0.83 13.49 84.20 28.40 0.53 15.66 2.10 18.30 
0.85 12.14 84.18 28.37 0.53 14.79 1.80 17.13 
0.87 10.80 84.15 28.35 0.53 13.89 1.49 15.91 
0.88 9.45 84.13 28.33 0.53 12.97 1.18 14.67 
0.90 8.10 84.11 28.30 0.53 12.03 0.85 13.41 
0.92 6.75 84.08 28.28 0.53 11.13 0.63 12.29 
0.93 5.40 84.06 28.25 0.52 10.23 0.44 11.19 
0.95 4.05 84.03 28.23 0.52 9.29 0.24 10.05 
0.97 2.70 84.00 28.20 0.52 8.31 0.04 8.87 
0.98 1.35 83.97 28.17 0.52 7.33 7.85 
1.00 0.00 83.94 28.13 0.52 6.31 6.82 

Continues on next page ... 
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1 00-yr Route Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.02 0.00 83.91 28.10 0.52 5.33 5.85 
1.03 0.00 83.88 28.07 0.52 4.58 5.09 
1.05 0.00 83.86 28.05 0.51 3.97 4.49 
1.07 0.00 83.84 28.03 0.51 3.44 3.95 

... End 
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Reservoir No. 1 - Routing Pond 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation 
ft ft 

Contour area lncr. Storage Total storage 
sqft cuft cuft 

0.00 11.oo""' 1,513 0 0 
1.00 72.00 1,910 1,712 1,712 
3.00 74.00 2,963 4,873 6,585 
5.00 76.00 4,337 7,300 13,885 
7.00 78.00 6,002 10,339 24,224 
8.00 79.00 6,837 6,420 30,644 
9.00 80.00 9,737 8,287 38,931 
11.00 82.00 13,657 23,394 62,325 
13.00 84.00 18,101 31,758 94,083 
14.00 85.00,/ 20,480 19,291 113,374 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [0] [A] [B] [C) 

Rise in = 18.0 ./ 3.0 .,I 0.0 0.0 
Span in = 18.0 ./ 

./ 
3.0 0.0 0.0 

No. Barrels = 1 ./ 1 ./0 0 
Invert El. ft = 70.00./ 79.10 0.00 0.00 

Crest Len ft = 9.4 ../ 8.0 ./ 0.0 
Crest El. ft = 83.30./ 84.30"" 0.00 
WeirCoeff. = 3.00./ 3.00./ 0.00 
Eqn. Exp. = 1.50./ ./ 1.50 0.00 

Length ft = 100.0..; 2.0 0.0 0.0 
Slope% = 1.00 J 0.00 0.00 0.00 

Multi-Stage =Yes No No 

N-Value = .013 1/ .013"" .000 .000 
Orif. Coeff. = 0.60 J o.6o./ o.oo 0.00 
Multi-Stage -- Yes No No Tailwater Elevation = 66.83 ft ../ 

Page 1 

English 

[D] 

0.0 
0.00 
0.00 
0.00 
No 

Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 71.00 4.31 0.00 0.00 0.00 0.00 
1.00 1,712 72.00 9.51 0.00 0.00 0.00 0.00 
3.00 6,585 74.00 14.59 0.00 0.00 0.00 0.00 
5.00 13,885 76.00 18.29 0.00 0.00 0.00 0.00 
7.00 24,224 78.00 21.36 0.00 0.00 0.00 0.00 
8.00 30,644 79.00 22.74 0.00 0.00 0.00 0.00 
9.00 38,931 80.00 24.04 0.21 0.00 0.00 0.21 
11.00 62,325 82.00 26.45 0.39 0.00 0.00 0.39 
13.00 94,083 84.00 28.66 0.52 16.55 0.00 17.07 
14.00 113,374 85.00 29.70 0.00 62.64 14.06 43.75 
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nyurograpn Keport 

Hyd. No. 1 
1-yr. post 

Hydrograph type = Rational 
Storm frequency = 1 yrs 
Drainage area =21.1 ac 
Intensity = 2.72 in 
1-D-F Curve = JCChydrographs.IDF 

Hydrograph Discharge Table 

Time -- Outflow Time - Outflow 
(hrs cfs) (hrs cfs) 

0.02 1.18 0.55 15.87 
0.03 2.35 0.57 15.29 
0.05 3.53 0.58 14.70 
0.07 4.70 0.60 14.11 
0.08 5.88 0.62 13.52 
0.10 7.05 0.63 12.93 
0.12 8.23 0.65 12.35 
0.13 9.41 0.67 11.76 
0.15 10.58 0.68 11.17 
0.17 11.76 0.70 10.58 
0.18 12.93 0.72 9.99 
0.20 14.11 0.73 9.41 
0.22 15.29 0.75 8.82 
0.23 16.46 0.77 8.23 
0.25 17.64 0.78 7.64 
0.27 18.81 0.80 7.05 
0.28 19.99 0.82 6.47 
0.30 21.16 0.83 5.88 
0.32 22.34 0.85 5.29 
0.33 23.52 << 0.87 4.70 
0.35 22.93 0.88 4.12 
0.37 22.34 0.90 3.53 
0.38 21.75 0.92 2.94 
0.40 21.16 0.93 2.35 
0.42 20.58 0.95 1.76 
0.43 19.99 0.97 1.18 
0.45 19.40 0.98 0.59 
0.47 18.81 
0.48 18.22 
0.50 17.64 ... End 
0.52 17.05 
0.53 16.46 
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English 

Peak discharge = 23.52 cfs 
Time interval = 1 min 
Runoff coeff. = 0.41 
Time of cone. (Tc) = 20 min 
Reced. limb factor= 2 

Total Volume = 42,328 cuft 

PC137_MULBERRY_PLACE - 061



Hyd. No. 2 
2yr. post 

Hydrograph type = Rational 
Storm frequency = 2 yrs 
Drainage area = 21.1 ac 
Intensity = 3.26 in 
1-D-F Curve = JCChydrographs.IDF 

Hydrograph Discharge Table 

Time - Outflow Time - Outflow 
(hrs cfs) (hrs cfs) 

0.02 1.41 0.55 19.02 
0.03 2.82 0.57 18.31 
0.05 4.23 0.58 17.61 
0.07 5.63 0.60 16.90 
0.08 7.04 0.62 16.20 
0.10 8.45 0.63 15.50 
0.12 9.86 0.65 14.79 
0.13 11.27 0.67 14.09 
0.15 12.68 0.68 13.38 
0.17 14.09 0.70 12.68 
0.18 15.50 0.72 11.97 
0.20 16.90 0.73 11.27 
0.22 18.31 0.75 10.57 
0.23 19.72 0.77 9.86 
0.25 21.13 0.78 9.16 
0.27 22.54 0.80 8.45 
0.28 23.95 0.82 7.75 
0.30 25.36 0.83 7.04 
0.32 26.76 0.85 6.34 
0.33 28.17 « 0.87 5.63 
0.35 27.47 0.88 4.93 
0.37 26.76 0.90 4.23 
0.38 26.06 0.92 3.52 
0.40 25.36 0.93 2.82 
0.42 24.65 0.95 2.11 
0.43 23.95 0.97 1.41 
0.45 23.24 0.98 0.70 
0.47 22.54 
0.48 21.83 
0.50 21.13 ... End 
0.52 20.43 
0.53 19.72 
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English 

Peak discharge = 28.17 cfs 
Time interval = 1 min 
Runoff coeff. = 0.41 
Time of cone. {Tc) = 20 min 
Reced. limb factor = 2 

Total Volume= 50,712 cuft 
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nyurugrapn Keport 

Hyd. No. 3 
10-yr. post 

Hydrograph type = Rational 
Storm frequency = 10 yrs 
Drainage area = 21.1 ac 
Intensity = 4.52 in 
1-D-F Curve = JCChydrographs.IDF 

Hydrograph Discharge Table 

Time -- Outflow Time - Outflow 
(hrs cfs) (hrs cfs) 

0.02 1.95 0.55 26.38 
0.03 3.91 0.57 25.40 
0.05 5.86 0.58 24.43 
0.07 7.82 0.60 23.45 
0.08 9.77 0.62 22.47 
0.10 11.72 0.63 21.50 
0.12 13.68 0.65 20.52 
0.13 15.63 0.67 19.54 
0.15 17.59 0.68 18.56 
0.17 19.54 0.70 17.59 
0.18 21.50 0.72 16.61 
0.20 23.45 0.73 15.63 
0.22 25.40 0.75 14.66 
0.23 27.36 0.77 13.68 
0.25 29.31 0.78 12.70 
0.27 31.27 0.80 11.72 
0.28 33.22 0.82 10.75 
0.30 35.17 0.83 9.77 
0.32 37.13 0.85 8.79 
0.33 39.08 << 0.87 7.82 
0.35 38.11 0.88 6.84 
0.37 37.13 0.90 5.86 
0.38 36.15 0.92 4.89 
0.40 35.17 0.93 3.91 
0.42 34.20 0.95 2.93 
0.43 33.22 0.97 1.95 
0.45 32.24 0.98 0.98 
0.47 31.27 
0.48 30.29 
0.50 29.31 ... End 
0.52 28.33 
0.53 27.36 
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English 

Peak discharge = 39.08 cfs 
Time interval = 1 min 
Runoff coeff. = 0.41 
Time of cone. (Tc) = 20 min 
Reced. limb factor= 2 

Total Volume = 70,349 cuft 
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1 I.JUIV~Idpfl l"(epon 

Hyd. No. 4 
1 00-yr. post 

Hydrograph type = Rational 
Storm frequency = 100 yrs 
Drainage area =21.1 ac 
Intensity = 6.25 in 
1-D-F Curve = JCChydrographs.IDF 

Hydrograph Discharge Table 

Time - Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) 

0.02 2.70 0.55 36.43 
0.03 5.40 0.57 35.08 
0.05 8.10 0.58 33.73 
0.07 10.80 0.60 32.39 
0.08 13.49 0.62 31.04 
0.10 16.19 0.63 29.69 
0.12 18.89 0.65 28.34 
0.13 21.59 0.67 26.99 
0.15 24.29 0.68 25.64 
0.17 26.99 0.70 24.29 
0.18 29.69 0.72 22.94 
0.20 32.39 0.73 21.59 
0.22 35.08 0.75 20.24 
0.23 37.78 0.77 18.89 
0.25 40.48 0.78 17.54 
0.27 43.18 0.80 16.19 
0.28 45.88 0.82 14.84 
0.30 48.58 0.83 13.49 
0.32 51.28 0.85 12.14 
0.33 53.98 << 0.87 10.80 
0.35 52.63 0.88 9.45 
0.37 51.28 0.90 8.10 
0.38 49.93 0.92 6.75 
0.40 48.58 0.93 5.40 
0.42 47.23 0.95 4.05 
0.43 45.88 0.97 2.70 
0.45 44.53 0.98 1.35 
0.47 43.18 
0.48 41.83 
0.50 40.48 ... End 
0.52 39.13 
0.53 37.78 
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English 

Peak discharge = 53.98 cfs 
Time interval = 1 min 
Runoff coeff. = 0.41 
Time of cone. (Tc} = 20 min 
Reced. limb factor= 2 

Total Volume= 97,155 cuft 
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• •y'-u u~re~pn Keport 
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English 

Hyd. No. 6 
1-yr Route 

Hydrograph type = Reservoir Peak discharge = 0.44 cfs 
Storm frequency = 1 yrs Time interval = 1 min 
Inflow hyd. No. = 1 Reservoir name = Routing Pond 
Max. Elevation = 82.65 ft Max. Storage = 72,718 cuft 

Storage IndicatiOn method used. Total Volume = 30,250 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.05 3.53 79.14 22.92 0.01 0.01 
0.07 4.70 79.17 22.96 0.01 0.01 
0.08 5.88 79.21 23.01 0.02 0.02 
0.10 7.05 79.25 23.07 0.04 0.04 
0.12 8.23 79.31 23.15 0.07 0.07 
0.13 9.41 79.37 23.23 0.09 0.09 
0.15 10.58 79.44 23.32 0.10 0.10 
0.17 11.76 79.52 23.43 0.12 0.12 
0.18 12.93 79.61 23.54 0.15 0.15 
0.20 14.11 79.71 23.67 0.16 0.16 
0.22 15.29 79.81 23.80 0.18 0.18 
0.23 16.46 79.93 23.95 0.20 0.20 
0.25 17.64 80.03 24.08 0.21 0.21 
0.27 18.81 80.13 24.20 0.22 0.22 
0.28 19.99 80.23 24.32 0.24 0.24 
0.30 21.16 80.33 24.45 0.25 0.25 
0.32 22.34 80.44 24.59 0.26 0.26 
0.33 23.52 << 80.56 24.73 0.27 0.27 
0.35 22.93 80.67 24.88 0.28 0.28 
0.37 22.34 80.79 25.02 0.30 0.30 
0.38 21.75 80.90 25.15 0.31 0.31 
0.40 21.16 81.01 25.28 0.32 0.32 
0.42 20.58 81.11 25.41 0.32 0.32 
0.43 19.99 81.22 25.53 0.33 0.33 
0.45 19.40 81.32 25.65 0.34 0.34 
0.47 18.81 81.41 25.76 0.35 0.35 
0.48 18.22 81.50 25.87 0.36 0.36 
0.50 17.64 81.59 25.98 0.36 0.36 
0.52 17.05 81.68 26.08 0.37 0.37 
0.53 16.46 81.77 26.18 0.38 0.38 
0.55 15.87 81.85 26.27 0.38 0.38 
0.57 15.29 81.92 26.36 0.39 0.39 
0.58 14.70 82.00 26.45 0.39 0.39 
0.60 14.11 82.05 26.51 0.40 0.40 
0.62 13.52 82.10 26.57 0.40 0.40 
0.63 12.93 82.15 26.62 0.40 0.40 
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1-yrRoute Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.65 12.35 82.20 26.67 0.41 0.41 
0.67 11.76 82.24 26.72 0.41 0.41 
0.68 11.17 82.28 26.77 0.41 0.41 
0.70 10.58 82.32 26.82 0.42 0.42 
0.72 9.99 82.36 26.86 0.42 0.42 
0.73 9.41 82.40 26.90 0.42 0.42 
0.75 8.82 82.43 26.94 0.42 0.42 
0.77 8.23 82.46 26.97 0.42 0.42 
0.78 7.64 82.49 27.00 0.43 0.43 
0.80 7.05 82.51 27.03 0.43 0.43 
0.82 6.47 82.54 27.06 0.43 0.43 
0.83 5.88 82.56 27.08 0.43 0.43 
0.85 5.29 82.58 27.11 0.43 0.43 
0.87 4.70 82.60 27.12 0.43 0.43 
0.88 4.12 82.61 27.14 0.43 0.43 
0.90 3.53 82.62 27.16 0.44 0.44 
0.92 2.94 82.63 27.17 0.44 o:44 
0.93 2.35 82.64 27.18 0.44 0.44 
0.95 1.76 82.65 27.18 0.44 0.44 
0.97 1.18 82.65 27.19 0.44 0.44 
0.98 0.59 82.65 << 27.19 0.44 0.44 << 
1.00 0.00 82.65 27.19 0.44 0.44 
1.02 0.00 82.65 27.19 0.44 0.44 
1.03 0.00 82.65 27.19 0.44 0.44 
1.05 0.00 82.65 27.18 0.44 0.44 
1.07 0.00 82.65 27.18 0.44 0.44 
1.08 0.00 82.65 27.18 0.44 0.44 
1.10 0.00 82.64 27.18 0.44 0.44 
1.12 0.00 82.64 27.18 0.44 0.44 
1.13 0.00 82.64 27.17 0.44 0.44 
1.15 0.00 82.64 27.17 0.44 0.44 
1.17 0.00 82.64 27.17 0.44 0.44 
1.18 0.00 82.64 27.17 0.44 0.44 
1.20 0.00 82.63 27.17 0.44 0.44 
1.22 0.00 82.63 27.17 0.44 0.44 
1.23 0.00 82.63 27.16 0.44 0.44 
1.25 0.00 82.63 27.16 0.44 0.44 
1.27 0.00 82.63 27.16 0.44 0.44 
1.28 0.00 82.63 27.16 0.44 0.44 
1.30 0.00 82.62 27.16 0.44 0.44 
1.32 0.00 82.62 27.15 0.44 0.44 
1.33 0.00 82.62 27.15 0.44 0.44 
1.35 0.00 82.62 27.15 0.44 0.44 
1.37 0.00 82.62 27.15 0.44 0.44 
1.38 0.00 82.62 27.15 0.44 0.44 
1.40 0.00 82.61 27.15 0.44 0.44 
1.42 0.00 82.61 27.14 0.43 0.43 
1.43 0.00 82.61 27.14 0.43 0.43 
1.45 0.00 82.61 27.14 0.43 0.43 
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1-yr Route Page 3 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.47 0.00 82.61 27.14 0.43 0.43 
1.48 0.00 82.61 27.14 0.43 0.43 
1.50 0.00 82.60 27.13 0.43 0.43 
1.52 0.00 82.60 27.13 0.43 0.43 
1.53 0.00 82.60 27.13 0.43 0.43 
1.55 0.00 82.60 27.13 0.43 0.43 
1.57 0.00 82.60 27.13 0.43 0.43 
1.58 0.00 82.60 27.12 0.43 0.43 
1.60 0.00 82.59 27.12 0.43 0.43 
1.62 0.00 82.59 27.12 0.43 0.43 
1.63 0.00 82.59 27.12 0.43 0.43 
1.65 0.00 82.59 27.12 0.43 0.43 
1.67 0.00 82.59 27.12 0.43 0.43 
1.68 0.00 82.59 27.11 0.43 0.43 
1.70 0.00 82.58 27.11 0.43 0.43 
1.72 0.00 82.58 27.11 0.43 0.43 
1.73 0.00 82.58 27.11 0.43 "0.43 
1.75 0.00 82.58 27.11 0.43 0.43 
1.77 0.00 82.58 27.10 0.43 0.43 
1.78 0.00 82.58 27.10 0.43 0.43 
1.80 0.00 82.58 27.10 0.43 0.43 
1.82 0.00 82.57 27.10 0.43 0.43 
1.83 0.00 82.57 27.10 0.43 0.43 
1.85 0.00 82.57 27.10 0.43 0.43 
1.87 0.00 82.57 27.09 0.43 0.43 
1.88 0.00 82.57 27.09 0.43 0.43 
1.90 0.00 82.57 27.09 0.43 0.43 
1.92 0.00 82.56 27.09 0.43 0.43 
1.93 0.00 82.56 27.09 0.43 0.43 
1.95 0.00 82.56 27.08 0.43 0.43 
1.97 0.00 82.56 27.08 0.43 0.43 
1.98 0.00 82.56 27.08 0.43 0.43 
2.00 0.00 . 82.56 27.08 0.43 0.43 
2.02 0.00 82.55 27.08 0.43 0.43 
2.03 0.00 82.55 27.08 0.43 0.43 
2.05 0.00 82.55 27.07 0.43 0.43 
2.07 0.00 82.55 27.07 0.43 0.43 
2.08 0.00 82.55 27.07 0.43 0.43 
2.10 0.00 82.55 27.07 0.43 0.43 
2.12 0.00 82.54 27.07 0.43 0.43 
2.13 0.00 82.54 27.06 0.43 0.43 
2.15 0.00 82.54 27.06 0.43 0.43 
2.17 0.00 82.54 27.06 0.43 0.43 
2.18 0.00 82.54 27.06 0.43 0.43 
2.20 0.00 82.54 27.06 0.43 0.43 
2.22 0.00 82.53 27.06 0.43 0.43 
2.23 0.00 82.53 27.05 0.43 0.43 
2.25 0.00 82.53 27.05 0.43 0.43 
2.27 0.00 82.53 27.05 0.43 0.43 
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nyarograph Report 
Page 1 

English 

Hyd. No. 7 
2-yr Route 

Hydrograph type = Reservoir Peak discharge = 0.47 cfs 
Storm frequency = 2 yrs Time interval = 1 min 
Inflow hyd. No. = 2 Reservoir name = Routing Pond 
Max. Elevation = 83.18 ft Max. Storage = 81,013 cuft 

Stocage Indication method used. Total Volume= 33,563 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.05 4.23 79.15 22.93 0.01 0.01 
0.07 5.63 79.18 22.98 0.02 .0.02 
0.08 7.04 79.23 23.04 0.03 0.03 
0.10 8.45 79.28 23.11 0.06 0.06 
0.12 9.86 79.35 23.20 0.08 0.08 
0.13 11.27 79.42 23.30 0.10 0.10 
0.15 12.68 79.51 23.41 0.11 0.11 
0.17 14.09 79.61 23.54 0.14 0.14 
0.18 15.50 79.71 23.67 0.16 0.16 
0.20 16.90 79.83 23.82 0.18 0.18 
0.22 18.31 79.95 23.98 0.20 0.20 
0.23 19.72 80.06 24.12 0.22 0.22 
0.25 21.13 80.17 24.25 0.23 0.23 
0.27 22.54 80.28 24.39 0.24 0.24 
0.28 23.95 80.40 24.53 0.26 0.26 
0.30 25.36 80.52 24.69 0.27 0.27 
0.32 26.76 80.65 24.85 0.28 0.28 
0.33 28.17 << 80.79 25.02 0.30 0.30 
0.35 27.47 80.93 25.19 0.31 0.31 
0.37 26.76 81.07 25.36 0.32 0.32 
0.38 26.06 81.21 25.52 0.33 0.33 
0.40 25.36 81.34 25.67 0.34 0.34 
0.42 24.65 81.46 25.82 0.35 0.35 
0.43 23.95 81.59 25.97 0.36 0.36 
0.45 23.24 81.70 26.11 0.37 0.37 
0.47 22.54 81.82 26.24 0.38 0.38 
0.48 21.83 81.93 26.37 0.39 0.39 
0.50 21.13 82.03 26.48 0.40 0.40 
0.52 20.43 82.11 26.57 0.40 0.40 
0.53 19.72 82.18 26.65 0.41 0.41 
0.55 19.02 82.25 26.74 0.41 0.41 
0.57 18.31 82.32 26.81 0.42 0.42 
0.58 17.61 82.39 26.89 0.42 0.42 
0.60 16.90 82.45 26.96 0.42 0.42 
0.62 16.20 82.51 27.03 0.43 0.43 
0.63 15.50 82.57 27.10 0.43 0.43 
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2-yr Route Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.65 14.79 82.63 27.16 0.44 0.44 
0.67 14.09 82.68 27.22 0.44 0.44 
0.68 13.38 82.73 27.27 0.44 0.44 
0.70 12.68 82.78 27.33 0.45 0.45 
0.72 11.97 82.82 27.38 0.45 0.45 
0.73 11.27 82.86 27.42 0.45 0.45 
0.75 10.57 82.90 27.47 0.45 0.45 
0.77 9.86 82.94 27.51 0.46 0.46 
0.78 9.16 82.97 27.55 0.46 0.46 
0.80 8.45 83.01 27.58 0.46 0.46 
0.82 7.75 83.03 27.61 0.46 0.46 
0.83 7.04 83.06 27.64 0.46 0.46 
0.85 6.34 83.08 27.67 0.46 0.46 
0.87 5.63 83.11 27.69 0.47 0.47 
0.88 4.93 83.12 27.71 0.47 0.47 
0.90 4.23 83.14 27.73 0.47 0.47 
0.92 3.52 83.15 27.74 0.47 OA7 
0.93 2.82 83.16 27.75 0.47 0.47 
0.95 2.11 83.17 27.76 0.47 0.47 
0.97 1.41 83.17 27.77 0.47 0.47 
0.98 0.70 83.18 << 27.77 0.47 0.47 << 
1.00 0.00 83.18 27.77 0.47 0.47 
1.02 0.00 83.17 27.77 0.47 0.47 
1.03 0.00 83.17 27.76 0.47 0.47 
1.05 0.00 83.17 27.76 0.47 0.47 
1.07 0.00 83.17 27.76 0.47 0.47 
1.08 0.00 83.17 27.76 0.47 0.47 
1.10 0.00 83.17 27.76 0.47 0.47 
1.12 0.00 83.16 27.75 0.47 0.47 
1.13 0.00 83.16 27.75 0.47 0.47 
1.15 0.00 83.16 27.75 0.47 0.47 
1.17 0.00 83.16 27.75 0.47 0.47 
1.18 0.00 83.16 27.75 0.47 0.47 
1.20 0.00 83.16 27.74 0.47 0.47 
1.22 0.00 83.15 27.74 0.47 0.47 
1.23 0.00 83.15 27.74 0.47 0.47 
1.25 0.00 83.15 27.74 0.47 0.47 
1.27 0.00 83.15 27.74 0.47 0.47 
1.28 0.00 83.15 27.73 0.47 0.47 
1.30 0.00 83.14 27.73 0.47 0.47 
1.32 0.00 83.14 27.73 0.47 0.47 
1.33 0.00 83.14 27.73 0.47 0.47 
1.35 0.00 83.14 27.73 0.47 0.47 
1.37 0.00 83.14 27.72 0.47 0.47 
1.38 0.00 83.14 27.72 0.47 0.47 
1.40 0.00 83.13 27.72 0.47 0.47 
1.42 0.00 83.13 27.72 0.47 0.47 
1.43 0.00 83.13 27.72 0.47 0.47 
1.45 0.00 83.13 27.72 0.47 0.47 
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English 

Hyd. No. 8 
10-yr Route 

Hydrograph type = Reservoir Peak discharge = 11.41 cfs 
Storm frequency = 10 yrs Time interval = 1 min 
Inflow hyd. No. = 3 Reservoir name = Routing Pond 
Max. Elevation = 83.83 ft Max. Storage = 91,347 cuft 

Storage Indication method used. Total Volume= 51,418 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 
0.13 15.63 79.55 23.46 0.13 0.13 
0.15 17.59 79.67 23.62 0.16 0.16 
0.17 19.54 79.80 23.79 0.18 0.18 
0.18 21.50 79.95 23.97 0.20 0.20 
0.20 23.45 80.08 24.14 0.22 0.22 
0.22 25.40 80.20 24.29 0.23 0.23 
0.23 27.36 80.34 24.46 0.25 0.25 
0.25 29.31 80.48 24.64 0.26 0.26 
0.27 31.27 80.63 24.83 0.28 0.28 
0.28 33.22 80.80 25.03 0.30 0.30 
0.30 35.17 80.97 25.24 0.31 0.31 
0.32 37.13 81.16 25.46 0.33 0.33 
0.33 39.08 << 81.35 25.69 0.34 0.34 
0.35 38.11 81.55 25.92 0.36 0.36 
0.37 37.13 81.74 26.14 0.37 0.37 
0.38 36.15 81.92 26.36 0.39 0.39 
0.40 35.17 82.08 26.54 0.40 0.40 
0.42 34.20 82.21 26.68 0.41 0.41 
0.43 33.22 82.33 26.83 0.42 0.42 
0.45 32.24 82.45 26.96 0.42 0.42 
0.47 31.27 82.57 27.10 0.43 0.43 
0.48 30.29 82.69 27.23 0.44 0.44 
0.50 29.31 82.80 27.35 0.45 0.45 
0.52 28.33 82.91 27.47 0.45 0.45 
0.53 27.36 83.01 27.58 0.46 0.46 
0.55 26.38 83.11 27.69 0.47 0.47 
0.57 25.40 83.20 27.80 0.47 0.02 0.49 
0.58 24.43 83.30 27.90 0.48 0.43 0.91 
0.60 23.45 83.38 27.99 0.48 0.82 1.30 
0.62 22.47 83.46 28.08 0.49 2.06 2.54 
0.63 21.50 83.53 28.16 0.49 3.39 3.88 
0.65 20.52 83.60 28.22 0.49 4.56 5.05 
0.67 19.54 83.65 28.28 0.50 5.96 6.46 
0.68 18.56 83.69 28.33 0.50 7.17 7.67 
0.70 17.59 83.73 28.37 0.50 8.18 8.68 
0.72 16.61 83.76 28.40 0.50 8.98 9.49 
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10-yr Route Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.73 15.63 83.79 28.43 0.50 9.62 10.13 
0.75 14.66 83.80 28.45 0.51 10.13 10.64 
0.77 13.68 83.82 28.46 0.51 10.54 11.05 
0.78 12.70 83.82 28.47 0.51 10.79 11.30 
0.80 11.72 83.83 << 28.47 0.51 10.90 11.41 << 
0.82 10.75 83.83 28.47 0.51 10.88 11.39 
0.83 9.77 83.82 28.47 0.51 10.75 11.25 
0.85 8.79 83.82 28.46 0.51 10.52 11.02 
0.87 7.82 83.81 28.45 0.51 10.20 10.71 
0.88 6.84 83.79 28.44 0.51 9.84 10.34 
0.90 5.86 83.78 28.42 0.50 9.45 9.96 
0.92 4.89 83.76 28.40 0.50 9.01 9.52 
0.93 3.91 83.75 28.38 0.50 8.52 9.02 
0.95 2.93 83.72 28.36 0.50 7.98 8.48 
0.97 1.95 83.70 28.34 0.50 7.40 7.90 
0.98 0.98 83.68 28.31 0.50 6.78 7.28 
1.00 0.00 83.66 28.29 0.50 6.13 6.63 
1.02 0.00 83.63 28.26 0.50 5.49 5.99 
1.03 0.00 83.61 28.24 0.49 4.92 5.41 
1.05 0.00 83.59 28.22 0.49 4.47 4.96 
1.07 0.00 83.57 28.20 0.49 4.13 4.62 
1.08 0.00 83.56 28.18 0.49 3.81 4.30 
1.10 0.00 83.54 28.16 0.49 3.52 4.01 
1.12 0.00 83.53 28.15 0.49 3.24 3.73 
1.13 0.00 83.51 28.13 0.49 2.99 3.48 
1.15 0.00 83.50 28.12 0.49 2.75 3.24 
1.17 0.00 83.49 28.11 0.49 2.53 3.02 
1.18 0.00 83.48 28.09 0.49 2.32 2.81 
1.20 0.00 83.47 28.08 0.49 2.13 2.62 
1.22 0.00 83.46 28.07 0.49 1.95 2.44 
1.23 0.00 83.45 28.06 0.49 1.78 2.27 
1.25 0.00 83.44 28.05 0.49 1.63 2.11 
1.27 0.00 83.43 28.05 0.48 1.48 1.97 
1.28 0.00 83.42 28.04 0.48 1.35 1.83 
1.30 0.00 83.42 28.03 0.48 1.22 1.71 
1.32 0.00 83.41 28.02 0.48 1.11 1.59 
1.33 0.00 83.41 28.02 0.48 1.00 1.48 
1.35 0.00 83.40 28.01 0.48 0.90 1.38 
1.37 0.00 83.40 28.01 0.48 0.87 1.35 
1.38 0.00 83.39 28.00 0.48 0.85 1.33 
1.40 0.00 83.38 28.00 0.48 0.83 1.31 
1.42 0.00 83.38 27.99 0.48 0.80 1.29 
1.43 0.00 83.38 27.98 0.48 0.78 1.26 
1.45 0.00 83.37 27.98 0.48 0.76 1.24 
1.47 0.00 83.37 27.97 0.48 0.74 1.22 
1.48 0.00 83.36 27.97 0.48 0.72 1.20 
1.50 0.00 83.36 27.96 0.48 0.70 1.18 
1.52 0.00 83.35 27.96 0.48 0.68 1.16 
1.53 0.00 83.35 27.95 0.48 0.66 1.14 
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10-yr Route Page 3 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.55 0.00 83.34 27.95 0.48 0.64 1.12 
1.57 0.00 83.34 27.95 0.48 0.62 1.10 
1.58 0.00 83.34 27.94 0.48 0.60 1.08 
1.60 0.00 83.33 27.94 0.48 0.59 1.07 
1.62 0.00 83.33 27.93 0.48 0.57 1.05 
1.63 0.00 83.32 27.93 0.48 0.55 1.03 
1.65 0.00 83.32 27.92 0.48 0.53 1.01 
1.67 0.00 83.32 27.92 0.48 0.52 1.00 
1.68 0.00 83.31 27.92 0.48 0.50 0.98 
1.70 0.00 83.31 27.91 0.48 0.48 0.96 
1.72 0.00 83.30 27.91 0.48 0.47 0.95 
1.73 0.00 83.30 27.90 0.48 0.45 0.93 
1.75 0.00 83.30 27.90 0.48 0.44 0.91 
1.77 0.00 83.29 27.90 0.48 0.42 0.90 
1.78 0.00 83.29 27.89 0.48 0.41 0.88 
1.80 0.00 83.29 27.89 0.48 0.39 0.87 
1.82 0.00 83.28 27.89 0.48 0.38 0.85 
1.83 0.00 83.28 27.88 0.48 0.36 0.84 
1.85 0.00 83.28 27.88 0.48 0.35 0.82 
1.87 0.00 83.27 27.88 0.48 0.33 0.81 
1.88 0.00 83.27 27.87 0.48 0.32 0.-80 
1.90 0.00 83.27 27.87 0.48 0.31 0.78 
1.92 0.00 83.27 27.87 0.48 0.29 0.77 
1.93 0.00 83.26 27.86 0.47 0.28 0.76 
1.95 0.00 83.26 27.86 0.47 0.27 0.74 
1.97 0.00 83.26 27.86 0.47 0.26 0.73 
1.98 0.00 83.25 27.85 0.47 0.24 0.72 
2.00 0.00 83.25 27.85 0.47 0.23 0.71 
2.02 0.00 83.25 27.85 0.47 0.22 0.69 
2.03 0.00 83.25 27.84 0.47 0.21 0.68 
2.05 0.00 83.24 27.84 0.47 0.20 0.67 
2.07 0.00 83.24 27.84 0.47 0.19 0.66 
2.08 0.00 83.24 27.84 0.47 0.18 0.65 
2.10 0.00 83.24 27.83 0.47 0.16 0.64 
2.12 0.00 83.23 27.83 0.47 0.15 0.63 
2.13 0.00 83.23 27.83 0.47 0.14 0.62 
2.15 0.00 83.23 27.83 0.47 0.13 0.61 
2.17 0.00 83.23 27.82 0.47 0.12 0.60 
2.18 0.00 83.23 27.82 0.47 0.11 0.59 
2.20 0.00 83.22 27.82 0.47 0.10 0.58 
2.22 0.00 83.22 27.82 0.47 0.09 0.57 
2.23 0.00 83.22 27.81 0.47 0.08 0.56 
2.25 0.00 83.22 27.81 0.47 0.07 0.55 
2.27 0.00 83.21 27.81 0.47 0.07 0.54 
2.28 0.00 83.21 27.81 0.47 0.06 0.53 
2.30 0.00 83.21 27.81 0.47 0.05 0.52 
2.32 0.00 83.21 27.80 0.47 0.04 0.51 
2.33 0.00 83.21 27.80 0.47 0.03 0.50 
2.35 0.00 83.20 27.80 0.47 0.02 0.49 
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nyarograpn Report 
Page 1 

English 

Hyd. No. 9 
1 00-yr Route 

Hydrograph type = Reservoir Peak discharge = 25.88 cfs 
Storm frequency = 100 yrs Time interval = 1 min 
Inflow hyd. No. = 4 Reservoir name = Routing Pond 
Max. Elevation = 84.23 ft Max. Storage = 98,522 cuft 

Storage Indication melhod used. Total Volume = 78,146 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 
0.22 35.08 80.52 24.69 0.27 0.27 
0.23 37.78 80.71 24.92 0.29 0.29 
0.25 40.48 80.91 25.16 0.31 0.31 
0.27 43.18 81.12 25.42 0.33 0.33 
0.28 45.88 81.35 25.69 0.34 0.34 
0.30 48.58 81.59 25.97 0.36 0.36 
0.32 51.28 81.84 26.27 0.38 0.38 
0.33 53.98 << 82.08 26.54 0.40 0.40 
0.35 52.63 82.28 26.77 0.41 0.41 
0.37 51.28 82.48 26.99 0.43 0.43 
0.38 49.93 82.67 27.20 0.44 0.44 
0.40 48.58 82.85 27.41 0.45 0.45 
0.42 47.23 83.03 27.61 0.46 0.46 
0.43 45.88 83.20 27.80 0.47 0.02 0.49 
0.45 44.53 83.37 27.98 0.48 0.76 1.25 
0.47 43.18 83.53 28.15 0.49 3.28 3.77 
0.48 41.83 83.67 28.30 0.50 6.45 6.95 
0.50 40.48 83.79 28.43 0.50 9.74 10.25 
0.52 39.13 83.90 28.54 0.51 13.14 13.65 
0.53 37.78 83.98 28.64 0.52 16.04 .16.55 
0.55 36.43 84.05 28.71 0.52 18.29 18.81 
0.57 35.08 84.10 28.76 0.52 20.12 20.65 
0.58 33.73 84.14 28.80 0.52 21.69 22.22 
0.60 32.39 84.17 28.83 0.53 22.94 23.46 
0.62 31.04 84.19 28.86 0.53 23.88 24.41 
0.63 29.69 84.21 28.88 0.52 24.59 25.11 
0.65 28.34 84.22 28.89 0.51 25.06 25.57 
0.67 26.99 84.23 28.90 0.51 25.31 25.82 
0.68 25.64 84.23 << 28.90 0.51 25.37 25.88 << 
0.70 24.29 84.23 28.90 0.51 25.26 25.77 
0.72 22.94 84.22 28.89 0.51 25.00 25.51 
0.73 21.59 84.21 28.88 0.52 24.61 25.13 
0.75 20.24 84.20 28.87 0.53 24.10 24.63 
0.77 18.89 84.18 28.85 0.53 23.52 24.05 
0.78 17.54 84.17 28.83 0.53 22.85 23.38 
0.80 16.19 84.15 28.81 0.52 22.11 22.63 

Continues on next page ... 
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1 00-yr Route Page 2 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.82 14.84 84.13 28.79 0.52 21.29 21.81 
0.83 13.49 84.10 28.n 0.52 20.42 20.94 
0.85 12.14 84.08 28.74 0.52 19.53 20.05 
0.87 10.80 84.06 28.71 0.52 18.60 19.12 
0.88 9.45 84.03 28.69 0.52 17.63 18.15 
0.90 8.10 84.00 28.66 0.52 16.62 17.13 
0.92 6.75 83.97 28.62 0.51 15.49 16.00 
0.93 5.40 83.93 28.58 0.51 14.33 14.84 
0.95 4.05 83.90 28.55 0.51 13.15 13.66 
0.97 2.70 83.86 28.51 0.51 11.95 12.46 
0.98 1.35 83.82 28.47 0.51 10.73 11.24 
1.00 0.00 83.78 28.43 0.50 9.58 10.09 
1.02 0.00 83.75 28.39 0.50 8.61 9.12 
1.03 0.00 83.72 28.35 0.50 7.74 8.24 
1.05 0.00 83.69 28.32 0.50 6.95 7.44 
1.07 0.00 83.66 28.29 0.50 6.23 6.73 
1.08 0.00 83.64 28.27 0.50 5.58 -6.08 
1.10 0.00 83.61 28.24 0.50 5.00 5.49 
1.12 0.00 83.59 28.22 0.49 4.52 5.01 
1.13 0.00 83.58 28.20 0.49 4.18 4.67 
1.15 0.00 83.56 28.18 0.49 3.86 4.35 
1.17 0.00 83.54 28.17 0.49 3.56 4.05 
1.18 0.00 83.53 28.15 0.49 3.28 3.77 
1.20 0.00 83.51 28.13 0.49 3.02 3.51 
1.22 0.00 83.50 28.12 0.49 2.78 3.27 
1.23 0.00 83.49 28.11 0.49 2.56 3.05 
1.25 0.00 83.48 28.10 0.49 2.35 2.84 
1.27 0.00 83.47 28.08 0.49 2.16 2.64 
1.28 0.00 83.46 28.07 0.49 1.98 2.46 
1.30 0.00 83.45 28.06 0.49 1.81 2.29 
1.32 0.00 83.44 28.06 0.49 1.65 2.14 
1.33 0.00 83.43 28.05 0.48 1.51 1.99 
1.35 0.00 83.43 28.04 0.48 1.37 1.85 
1.37 0.00 83.42 28.03 0.48 1.24 1.73 
1.38 0.00 83.41 28.02 0.48 1.12 1.61 
1.40 0.00 83.41 28.02 0.48 1.01 1.50 
1.42 0.00 83.40 28.01 0.48 0.91 1.39 
1.43 0.00 83.40 28.01 0.48 0.87 1.36 
1.45 0.00 83.39 28.00 0.48 0.85 1.33 
1.47 0.00 83.39 28.00 0.48 0.83 1.31 
1.48 0.00 83.38 27.99 0.48 0.81 1.29 
1.50 0.00 83.38 27.99 0.48 0.79 1.27 
1.52 0.00 83.37 27.98 0.48 0.76 1.25 
1.53 0.00 83.37 27.97 0.48 0.74 1.22 
1.55 0.00 83.36 27.97 0.48 0.72 1.20 
1.57 0.00 83.36 27.97 0.48 0.70 1.18 
1.58 0.00 83.35 27.96 0.48 0.68 1.16 
1.60 0.00 83.35 27.96 0.48 0.66 1.14 
1.62 0.00 83.34 27.95 0.48 0.64 1.12 
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1 00-yr Route Page 3 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.63 0.00 83.34 27.95 0.48 0_63 1.11 
1.65 0.00 83.34 27.94 0.48 0.61 1.09 
1.67 0.00 83.33 27.94 0.48 0.59 1.07 
1.68 0.00 83.33 27.93 0.48 0.57 1.05 
1.70 0.00 83.32 27.93 0.48 0.55 1.03 
1.72 0.00 83.32 27.92 0.48 0.54 1.01 
1.73 0.00 83.32 27.92 0.48 0.52 1.00 
1.75 0.00 83.31 27.92 0.48 0.50 0.98 
1.77 0.00 83.31 27.91 0.48 0.49 0.96 
1.78 0.00 83.31 27.91 0.48 0.47 0.95 
1.80 0.00 83.30 27.90 0.48 0.45 0.93 
1.82 0.00 83.30 27.90 0.48 0.44 0.92 
1.83 0.00 83.29 27.90 0.48 0.42 0.90 
1.85 0.00 83.29 27.89 0.48 0.41 0.89 
1.87 0.00 83.29 27.89 0.48 0.39 0.87 
1.88 0.00 83.28 27.89 0.48 0.38 0.86 
1.90 0.00 83.28 27.88 0.48 0.36 0:84 
1.92 0.00 83.28 27.88 0.48 0.35 0.83 
1.93 0.00 83.28 27.88 0.48 0.34 0.81 
1.95 0.00 83.27 27.87 0.48 0.32 0.80 
1.97 0.00 83.27 27.87 0.48 0.31 0.79 
1.98 0.00 83.27 27.87 0.48 0.30 0.77 
2.00 0.00 83.26 27.86 0.47 0.28 0.76 
2.02 0.00 83.26 27.86 0.47 0.27 0.75 
2.03 0.00 83.26 27.86 0.47 0.26 0.73 
2.05 0.00 83.26 27.85 0.47 0.25 0.72 
2.07 0.00 83.25 27.85 0.47 0.23 0.71 
2.08 0.00 83.25 27.85 0.47 0.22 0.70 
2.10 0.00 83.25 27.84 0.47 0.21 0.68 
2.12 0.00 83.24 27.84 0.47 0.20 0.67 
2.13 0.00 83.24 27.84 0.47 0.19 0.66 
2.15 0.00 83.24 27.84 0.47 0.18 0.65 
2.17 0.00 83.24 27.83 0.47 0.17 0.64 
2.18 0.00 83.23 27.83 0.47 0.16 0.63 
2.20 0.00 83.23 27.83 0.47 0.14 0.62 
2.22 0.00 83.23 27.83 0.47 0.13 0.61 
2.23 0.00 83.23 27.82 0.47 0.12 0.60 
2.25 0.00 83.23 27.82 0.47 0.11 0.59 
2.27 0.00 83.22 27.82 0.47 0.10 0.58 
2.28 0.00 83.22 27.82 0.47 0.09 0.57 
2.30 0.00 83.22 27.81 0.47 0.09 0.56 
2.32 0.00 83.22 27.81 0.47 0.08 0.55 
2.33 0.00 83.21 27.81 0.47 0.07 0.54 
2.35 0.00 83.21 27.81 0.47 0.06 0.53 
2.37 0.00 83.21 27.81 0.47 0.05 0.52 
2.38 0.00 83.21 27.80 0.47 0.04 0.51 
2.40 0.00 83.21 27.80 0.47 0.03 0.50 
2.42 0.00 83.21 27.80 0.47 0.02 0.49 
2.43 0.00 83.20 27.80 0.47 0.02 0.49 

Continues on next page ... 
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1 00-yr Route Page 4 

Hydrograph Discharge Table 

Time Inflow Elevation CJvA ClvB ClvC ClvD WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

2.45 0.00 83.20 27.80 0.47 0.01 0.48 
2.47 0.00 83.20 27.79 0.47 0.47 
2.48 0.00 83.20 27.79 0.47 0.47 
2.50 0.00 83.20 27.79 0.47 0.47 
2.52 0.00 83.19 27.79 0.47 0.47 
2.53 0.00 83.19 27.79 0.47 0.47 
2.55 0.00 83.19 27.78 0.47 0.47 
2.57 0.00 83.19 27.78 0.47 0.47 
2.58 0.00 83.19 27.78 0.47 0.47 
2.60 0.00 83.19 27.78 0.47 0.47 
2.62 0.00 83.18 27.78 0.47 0.47 
2.63 0.00 83.18 27.77 0.47 0.47 
2.65 0.00 83.18 27.77 0.47 0.47 
2.67 0.00 83.18 27.77 0.47 0.47 
2.68 0.00 83.18 27.77 0.47 0.47 
2.70 0.00 83.17 27.77 0.47 0.47 
2.72 0.00 83.17 27.76 0.47 0.47 
2.73 0.00 83.17 27.76 0.47 0.47 
2.75 0.00 83.17 27.76 0.47 0.47 
2.77 0.00 83.17 27.76 0.47 0.47 
2.78 0.00 83.17 27.76 0.47 0.47 
2.80 0.00 83.16 27.75 0.47 0.47 
2.82 0.00 83.16 27.75 0.47 0.47 
2.83 0.00 83.16 27.75 0.47 0.47 
2.85 0.00 83.16 27.75 0.47 0.47 
2.87 0.00 83.16 27.75 0.47 0.47 
2.88 0.00 83.16 27.74 0.47 0.47 
2.90 0.00 83.15 27.74 0.47 0.47 
2.92 0.00 83.15 27.74 0.47 0.47 
2.93 0.00 83.15 27.74 0.47 0.47 
2.95 0.00 83.15 27.74 0.47 0.47 
2.97 0.00 83.15 27.73 0.47 0.47 
2.98 0.00 83.14 27.73 0.47 0.47 
3.00 0.00 83.14 27.73 0.47 0.47 
3.02 0.00 83.14 27.73 0.47 0.47 
3.03 0.00 83.14 27.73 0.47 0.47 
3.05 0.00 83.14 27.73 0.47 0.47 
3.07 0.00 83.14 27.72 0.47 0.47 
3.08 0.00 83.13 27.72 0.47 0.47 
3.10 0.00 83.13 27.72 0.47 0.47 
3.12 0.00 83.13 27.72 0.47 0.47 
3.13 0.00 83.13 27.72 0.47 0.47 
3.15 0.00 83.13 27.71 0.47 0.47 
3.17 0.00 83.13 27.71 0.47 0.47 
3.18 0.00 83.12 27.71 0.47 0.47 
3.20 0.00 83.12 27.71 0.47 0.47 
3.22 0.00 83.12 27.71 0.47 0.47 
3.23 0.00 83.12 27.70 0.47 0.47 
3.25 0.00 83.12 27.70 0.47 0.47 
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Page 1 

Hyd. Hydrograph Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph 
No. type flow interval peak period hyd(s) elevation storage description 

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft) 

1 Rational 23.5 1 20 42,328 1 - - - 1-yr. post 

2 Rational 28.2 1 20 50,712 2 - - - 2yr. post 

3 Rational 39.1 1 20 70,349 10 - - - 10-yr. post 

4 Rational 54.0 1 20 97,155 100 - - - 100-yr. post 

6 Reservoir 0.4 1 59 30,250 1 1 82.65 72,718 1-yrRoute 

7 Reservoir 0.5 1 59 33,563 2 2 83.18 81,013 2-yr Route 

8 Reservoir 11.4 1 48 51,418 10 3 83.83 91,347 10-yr Route 

9 Reservoir 25.9 1 41 78,146 100 4 84.23 98,522 1 00-yr Route 

Proj. file: 8604rev1pond.GPW IDF file: JCChydrographs.IDF Run date: 07-03-2000 
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Drainage Calculations for Mulberry Place 

( S-.35-tJD) 

50-Lot Residential Subdivision 

Centerville Road 

James City County 

Prepared by: 
AES Consulting Engineers 

5248 Olde Towne Rd. 
Williamsburg, Va. 23188 

(757) 253-0040 

Revised: June 30, 2000 
Submitted: April 26, 2000 

CONSULnNG ENGINEERS 
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James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

{o X 

X 

X 

X 

Fraction of 
Site Served 

byBMP 
"' ./ I (, 32+-3 .lC.,. 

?..-1 .e;,( = 
= 
= 
= 

Weighted 
BMP Points 

../ -1. ~B 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: l, '5"8 

B. NATURAL OPEN SPACE CREDIT 

Natural Points for 
Fraction of Site Open Space Credit Natural Open Space 

/,'f/17 

ii$1 {toC7) X D, I = O,S"( 

/,t>7~3.11 ) (0.1 per 1%) 

L. 7.fJI too 
X c?.t£ = 2 ,-z_( 

(0.15per1%) 

TOTAL NATURAL OPEN SPACE CREDIT: ----!::{:....l-, 1~'6.;;;,..._ __ 

C. TOTAL WEIGHTED POINTS 
./ 

1.~B + 
Structural BMP Points 

Ct:~vl'lr"' 1\lo -re-s : 

5tr& 1/,e€1/ :;: Z 7. e I ~c . 
we. r. e't r r>c"T 
JCC Btn? 'TtPF ;(/-3 
'Z" , 1/1 

./ 
2·18 = 

Natural Open Space Points 

9 

/D,3b v 
Total 
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LEGEND 

ONSITE = 17.32 AC 

OFF-SITE = 3.76 AC 

OPEN SPACE = 1.41 AC 

OPEN SPACE TO POND = 1.07 AC 

OPEN SPACE ADJACENT TO AND ENCOMPASSING WETLANDS = 

TOTAL DRAINAGE AREA TO POND = 21.08 AC 

-~----··· -·· 

3.15 AC 

___. ....... ..--"''"'"' 
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CBR CBR/HBK 
Seal• Dote 
1"•200" 4/26/00 
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Hydraflow Storm Sewer Tabulation Pag1 

Station Len DrngArea Rnoff Areax C Tc Rain Total Cap Vel Pipe lnvertEiev HGLEiev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To lncr Total I ncr Total Inlet Syst Size Slope Up On Up Dn Up On 
Line 

(ft) (ac) (ac) (C) (min) (min) (ln/hr) (cfs) (cfs) (ftls) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 72.0 0.00 18.13 0.00 0.00 7.62 0.0 30.2 3.6 27.71 118.4 6.15 30 8.33 82.00 76.00 83.98 83.83 87.00 78.50 #1A-#1 

2 1 151.0 0.00 18.13 0.00 0.00 7.62 0.0 29.4 3.7 28.16 94.52 6.65 30 5.31 90.02 82.00 91.79 84.49 105.00 87.00 #1B-#1A 

3 2 21.0 0.22 18.13 0.75 0.16 7.62 5.0 29.3 3.7 28.22 71.03 6.66 30 3.00 90.65 90.02 92.43 92.55 102.45 105.00 #2-#18 

4 3 28.0 0.41 17.91 0.50 0.20 7.46 8.0 29.1 3.7 27.70 54.80 7.20 30 1.79 91.15 90.65 92.91 92.56 102.45 102.45 #3-#2 

5 4 160.0 0.12 13.21 0.60 0.07 5.40 5.0 28.2 3.8 20.41 38.36 5.37 30 0.88 92.55 91.15 94.06 93.65 105.97 102.45 #4-#3 

6 5 28.0 0.39 13.09 0.45 0.18 5.33 10.0 28.1 3.8 20.20 42.45 4.83 30 1.07 92.85 92.55 94.69 94.73 105.97 105.97 #5-#4 

7 6 149.0 0.77 12.70 0.45 0.35 5.15 14.0 27.2 3.9 19.86 22.69 6.55 24 1.01 94.35 92.85 96.11 95.11 113.42 105.97 #6-#5 

8 7 170.0 0.41 11.93 0.55 0.23 4.80 13.0 26.3 3.9 18.89 22.62 6.13 24 1.00 96.05 94.35 97.89 96.83 109.12 113.42 #7-#6 

9 8 45.0 0.38 11.52 0.40 0.15 4.58 13.0 26.0 4.0 18.10 19.95 5.76 24 0.78 96.40 96.05 98.63 98.34 108.93 109.12 #8-#7 

10 9 85.0 0.70 10.86 0.35 0.24 4.22 15.0 25.6 4.0 16.83 19.78 5.36 24 0.76 97.05 96.40 99.62 99.15 109.48 108.93 #9-#8 

11 10 160.0 0.29 10.16 0.45 0.13 3.97 11.0 24.7 4.1 16.16 17.43 5.14 24 0.59 98.00 97.05 100.64 99.82 112.13 109.48 #10-#9 

12 11 175.0 0.00 9.77 0.00 0.00 3.77 0.0 23.7 4.2 15.65 16.22 4.98 24 0.51 98.90 98.00 101.82 100.99 117.21 112.13 #11-#10 

13 12 140.0 0.27 8.58 0.50 0.14 3.18 12.0 22.9 4.2 13.42 15.99 4.27 24 0.50 99.60 98.90 102.70 102.21 114.00 117.21 #12-#11 

14 13 150.0 0.65 8.31 0.47 0.31 3.04 12.0 22.1 4.3 13.10 15.99 4.17 24 0.50 100.35 99.60 103.25 102.75 109.20 114.00 #13-#12 

15 14 150.0 1.54 5.32 0.35 0.54 2.01 16.0 21.3 4.4 8.83 7.43 5.00 18 0.50 101.10 100.35 104.54 103.48 105.70 109.20 #14-#13 

16 15 30.0 0.38 3.78 0.47 0.18 1.47 16.0 21.1 4.4 6.49 6.97 5.29 15 1.17 101.45 101.10 104.90 104.60 105.57 105.70 #15-#14 

17 16 45.0 0.72 2.94 0.45 0.32 0.88 16.0 20.8 4.4 3.90 6.46 3.18 15 1.00 101.90 101.45 105.50 105.33 105.86 105.57 #16-#15 

18 17 150.0 2.22 2.22 0.25 0.56 0.56 20.0 20.0 4.5 2.51 4.57 2.05 15 0.50 102.65 101.90 105.80 105.57 106.30 105.86 #17-#16 

19 4 95.0 0.30 4.29 0.45 0.14 1.85 10.0 19.7 4.6 8.45 9.33 4.78 18 0.79 91.90 91.15 94.27 93.65 103.15 102.45 #18-#3 

20 19 230.0 0.60 3.99 0.45 0.27 1.72 11.0 18.4 4.7 8.08 9.16 4.57 18 0.76 93.65 91.90 95.90 94.53 101.51 103.15 #19-#18 

21 20 50.0 0.27 0.60 0.45 0.12 0.35 11.0 11.0 5.8 2.04 4.57 1.66 15 0.50 93.90 93.65 96.27 96.22 100.50 101.51 #20-#19 

'• 

5'/>~ 1>1f1 .t 
Project File: 860401storm1.stm 1-D-F File: JCCstormsewer.IDF Total number of lines: 31 Run Date: 07-03-2000 

NOTES: Intensity= 143.72/ (Tc + 19.20)" 0.94; Return period= 10 Yrs. ; Initial tailwater elevation= 83.83 (ft) PoNt:> I o- Yl?, 
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Hydraflow Storm Sewer Tabulation 

Station Len Drng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGLEiev Grnd I Rim Elev Line 10 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (ac) (a c) (C) (min) (min) (ln/hr) (cfs) (cfs) (ftls) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

22 21 118.0 0.33 0.33 0.70 0.23 0.23 7.0 7.0 6.6 1.53 4.60 1.24 15 0.51 94.50 93.90 96.37 96.30 98.54 100.50 #21-#20 

23 20 149.0 0.68 2.79 0.40 0.27 1.09 10.0 17.6 4.8 5.26 11.47 4.87 15 3.15 98.35 93.65 99.27 96.22 104.20 101.51 #22-#19 

24 23 100.0 2.11 2.11 0.39 0.82 0.82 17.0 17.0 4.9 4.01 6.62 4.05 15 1.05 99.40 98.35 100.20 99.73 101.90 104.20 #23-#22 

25 9 28.0 0.28 0.28 0.75 0.21 0.21 5.0 5.0 7.1 1.50 6.68 3.79 15 1.07 105.00 104.70 105.49 105.11 108.93 108.93 #24-#8 

26 11 28.0 0.10 0.10 0.75 0.08 0.08 5.0 5.0 7.1 0.53 6.68 2.76 15 1.07 108.00 107.70 108.29 107.95 112.13 112.13 #25-#10 

27 12 40.0 0.26 1.19 0.53 0.14 0.59 7.0 11.2 5.8 3.40 11.64 6.25 15 3.25 112.30 111.00 113.04 111.47 116.64 117.21 #26-#11 

28 27 30.0 0.62 0.62 0.45 0.28 0.28 11.0 11.0 5.8 1.61 9.86 2.45 15 2.33 113.00 112.30 113.51 113.35 117.04 116.64 #27-#26 

29 27 28.0 0.31 0.31 0.56 0.17 0.17 8.0 8.0 6.4 1.11 6.68 1.22 15 1.07 112.60 112.30 113.35 113.35 116.64 116.64 #28-#26 

30 14 8.0 2.34 2.34 0.31 0.73 0.73 15.0 15.0 5.1 3.73 22.37 8.Q1 15 12.00 106.16 105.20 108.47 105.56 109.05 109.20 #29-#13 

31 16 36.0 0.46 0.46 0.90 0.41 0.41 7.0 7.0 6.6 2.74 4.17 2.23 15 0.42 101.60 101.45 105.40 105.33 105.57 105.57 #30-#15 

Project File: 860401storm1.stm 1-D-F File: JCCstormsewer.IDF Total number of lines: 31 Run Date: 07-03-2000 
' 

NOTES: Intensity= 143.72/ (Tc + 19.20)" 0.94; Return period = 10 Yrs. ; Initial tailwater elevation = 83.83 (ft} PONt:> /t)-Y~. 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev LlneiD 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (a c) (a c) (C) (min) (min) (ln/hr) (cfs) (cfs) (Ws) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 129.0 0.61 0.61 0.40 0.24 0.24 8.0 8.0 6.4 1.56 13.77 2.84 12 14.96 95.00 75.70 95.53 83.83 98.00 77.05 #2-#1 

SY~1 rem-;; ~ 
Project File: 860401storrn2.stm 1-D-F File: JCCstormsewer.IDF Total number of lines: 1 Run Date: 07-03-2000 

NOTES: Intensity= 143.72/ (Tc + 19.20) 11 0.94; Return period= 10 Yrs. ; Initial tailwater elevation= 83.83 (ft) l'otvp /()-y~, 
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5248 Olde Towne Road, Suite 1 
Williamsburg, VIrginia 23188 

(757) 253-0040 
Fax: (757) 220-8994 

Mulberry Place 
8604-1 
Ditch Calculations 
1 

CONSULnNG ENGINEERS 

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 6/9/2000 

CBR 

INLET 

--- -

. -- ---

1 -

BY 

ROADSIDE DITCH DESIGN COMPUTATIONS 

0 

~ .. 
>;;; 
0 a. 
<!!=. 

;;; 
u.. 
2. 
0 

0 Remark 

0.88 _ __!,_Q_! __().54 Use Grassed Swale, 3:1 SS, D = 8" Min., 

_-"~-=~-~=~ -== ~-l~~ -~_Q.~~ ~-_!~ -=~j]- 5.~ -==-~~! 3~ ~==~~ -~!~~ ~-1~! --21§ -c~~~§_~=-------l_-_1,.._~-~=-c~ = _-~1.9~8 ~Tif 1.~ g-~-G-ra-~s-s~]Wal8~-3:_1_sS--:-~~~~12·~~~l!!~:·:~--

------------ I - ------ ~------- ---~--· -~=~~ ____ Q:~ ~1Q -4~~ =r-~ __ Q:Q~ ___ !.53 --1~~ -~.01 :]_~56 --2~s ~Ass·-~--,.._ -fee ~.9~: 3.94 = 1.6? -o:ae ~~~!SSS~Cfswa;e~~-1 s~Q~-!~:-~J~~---~~ 
--- ----------- --- ----- -- ---- ------------------
--1---------- -- --- -- -- -- -~-----~---------~--sWSiebehind Lcit51"1~14~--- --- ----

--------- -------- -- --- - -- -~ -----1--------- -- ~- -- -- --1--------------

_Q,~~ _1.25 -~.5 ~RA~S_·-=~------== -QJ~ ~=~ ).50]"}~ Q.35(::!-~-e-Q__'!__ssed_S_w-aie--.-3-:1_S_S_,_D_=_6_"_M_in-.. --

0.47 0.4 10 4.6 5.9 0.0133 0.86 0.39 1.25 1.38 

... 

-~--

---- 1------------ ---------- ---~------- -- -- - --~- --~ -- --------------------

------------ --- --- --- ---1--1------------~----

_ ~:I!~~e~~~O!s~3!~- ~== =~~~ ~~-~ =- 10 =~~ ~~ =~~~~ =~~ ~== ~~o _1.1~: 2.~ cn---ss-·----- ~1.16 = 1:1~ =T.23 :o:ss uS8Grissed5w8i8.3:1SS,'o~~·Min .• ==---
~~~~lle_i!i~J~~ ~~------- 0.88 .Q.£~ ~=~~ ==~ 4.5 ~:2!()! _ _Q,~~ -~~ =~~ -11! _:-2~ ~RA~~t--== =~~ ...!:~~ :-lT~ _l~? TtQ (::!se Gra~~Swale, 3:1 SS, Q~!.2"~n., --:-= 

~~~~ lle.~~~~~~t~ ~~ -~ o.6 o.2s ___ 1~ --~~ . 4.s o~~~~ ==~9 _=!]~ --~~ ~~? =~~ =~s-~==--~-~~-= ?.sa :~E~ ~TI~ =~~ =o:~ ~s:G~~=:~~wale~~!-~~~~~~~-~~ 
Swale between Lots 46 & 47 0.37 0.4 7 5.2 6.5 0.0267 0.77 2.12 2.89 2.23 2.5 GRASS 0.96 2.82 3.78 2.39 0.73 Use EC-2lined Swale, 3:1 SS, D • 12" Min., 

. I··· - ~. -:--=--~~ --~==~-= == ==-= ~--=-= -== = = =:== == =--= = = =~ =-~-- ----.. ~ ==--- == -== ·- -~-~'----------~ 
swale between Lots 45 & 46 0.36 0.4 10 4.6 5.9 0.0146 0.66 0.66 1.23 2.5 GRASS 0.85 0.85 -_1-:31 0.46 Q~8_~r8ssed _§i~~~3:I~s.·o =~~!-'IF:=: 

---=-=~=----:=]=~--=-=::_=-: _--- ::=-~ ----== ---- ---- -- =-~~~ =:~ == -~- -~-- == ~=-===-----~=~~- == =-
Swalescirailiing towar!ls~Road - -- ---- ----

--~=---~--~---- -
Swale iielween l..ois-34 &-35 ---·-----] ---~~ 

. ~~~-~~~~~~~~t~-~3~~~~ 

0.19 0.4 7 

0.12 0.4 7 

5.2 6.5 0.0313 0.40 0.40 1.45 2.5 GRASS 0.49 

5.2 6.5 0.0187 0.25 0.25 1.06 2.5 GRASS 0.31 

----

---- -- -~~--------------

~-- - ----------------------~-

----~----------------~ 

0.31 
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5248 Olde Towne Road, Suite 1 
Williamsburg, VIrginia 23188 

(757) 253-0040 
Fax: (757) 220-8994 

Mulberry Place 
8604-1 
Ditch Calculations 
2 

CONSULTING ENGINEERS 

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 6/9/2000 

INLET 

.8 1: 

E 
.Q 
1ii i iii 

BY CBR 

ROADSIDE DITCH DESIGN COMPUTATIONS 

Iii 
Cil 

I 
a. 

1: 8. .!li a. !!:. 
0 .2 ::1 !!:. 

~ 8. ! 1: Iii 0 u i Ul E ~ ,., 
Ul ! .!!. c i £ 

IL .. ::1 
~ 

t-
§. 8 u~ u~ 

~ 
01 

E Ul ., .. 
~ 15~ 6 ~~ NUl 1: 

E! , I!! oiL tl ~ 0 iii u ~ 08 08 ~ IL t- <( u t- Ul~ <( 

0 

I 
Iii j oi a. 

Iii '5 !!:. IL 

E 0 
IL .. ::1 0 8 u u ~ 0 0 Iii 0 Iii s: 

6 6 IL 

0 
IL tl }-,. 

8 8 <( o!:. Remark 

----···- -·--
SV1/ales~rllini~gt~~~~c_k~~i,()IS~P_£~n~ __ 

1 
__ -- ... -- -- ~------~~~-· ---·- ---- ----------··------ --------·-----

SwalebetWee!LoiS35&3if ---- 0.14 o.4 --To ----;rs 5.9 o.0364 o.26 0.261.37 -2.5 GRASS :o.3~ =. o.~ -1.46 o.2~ l,!seGrassed~wa~.!.!_~~=!~i!l-"-----;:;~b~~;~;~~~~~~=- ~~= ~=~ -~~~~ :::-~ _ -- ~-- i~;~~ -o~~ 0.26 ~~~ _T?~ =~; ~~!\85--~-~- y:OO _.Q,~ ::_:-0:33 1.~ 0.24 OSeGrassed swale, 3:1 ss. D_:._!'~Jr!.,_ __ 

Swale betWeenLots-34'&35 -o-:11 cf4 -7 5.2 6:5 0.0417 0.23 0.26 ~-~~ 1~69 ~~·~ ~AA~S-~~~--- Jf~ _ _Q~~ 0.62 .].80 -0.34 useGiiSs'flcisWal8;3:1sS.o-;;-snMiii.,_ -·-

~::.: ~~:~~~F~;=::--._~-~ -= =~ -_-_·-~ --~ = -~--~~ -Q.§~~3 _Q.()() ~~~ _ o.4~ ~,;~ ---~·~ ~~~~-==--== -~.oo o~~ :-I~ _..!~Z -_a-:3~ QSe<3fa5Sedswale.'3:1]_~~~,_ __ : 

~""~~~~~~~~~J.its 33r~ o.11 _Q,~ ~-z ::_:-~s:2 _ 6.5 ~Q',Q~!~ --o-:-~ -- o.49 o.~ -1.~~ .=-.t~ GRAss -if29 :-o~~ _Q:~ __ 1}~ -:Q~ Q~ Gra_!~~cCswale, 3:~~-~"'-~~fvlin .• _ 

~'111!11!-~~=~~()1_~~==-~= =· ___ Q =:=='Q =Q ==-= = ]~~~ Jfoo :-o.72- o.:f~ .J"']!I -2~5 GRAss~---~- o~oo o.~ -o~eo -faa o:4o useCfrassiid6Wa~e;-Ess;o-•-eo•Min~: 
Swale between Lots 32 & 33 -6:25 ·--o:4 --10 "4:6 -5.9 -o.om -0.46 -D.'i2 "1:18 1:31 2.5 GRASS ·a.59 __ 0.90 {49 -1.39 0.60 i.Jse Grassed Swale, 3:1 ss. D = 8" Min.; 

;;:~ -llef!\nd!~T~;---__:-_-__ -_--- =-=-~ ~----~ - 6 _· · · ~ o.o~~ =o.~ - 1.18 =1~8 2.~ --~ ~~~---~- ___Q,QQ 1 ~~ _ 1.4~ · 2.53 0.44 Use EC-2 Lined Swale, 3:1 ss, D = 8" Min., 

--~-~~~~-·-~~ --- -- -~- -- ~~~~~~~~-----~-
-~--~~-- ----- -· ·---· ~- -~ ---~~~--~-~---~--

--- ~- ~- ~~ -- -~-~--~-~---~~---1 

··-· -- -- --- ---~------------

---------·---· ------~---- --- -~ ~-- ---~ ~- -------- -- -~~ -~ ~- -~ --~~~~~~~-·-- -~~ -~ --· -~- ------~-~---~~~-

--~ ~~ ~- --- -~ -~-- -~- -~ --11-~~--~~-1-- ~-- ~~ -- -- ·--~~-~--~~----
--·-------------- -- --- --- --· ---- ~- ---- -~-- --- ~-- --~- -- ~~~-~~---·-- -- -~ -- - ---~----~-~--~-1 

-- - ·--- ~-- --- -~--~~---~--~~---

.... 

.. ---I· ------
.... - ... . . ... ........... ------------··----···-------· •... 

-··-·-1··-
-·- --- ~- --·------~~---~---···-· 
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5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax: (757) 220-8994 

CONSULnNG ENGINEERS 

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 
BY 

GRADE 

GRADE 

STORM WATER INLET COMPUTATIONS 

INLET 

0 

. ·-· . -· 

··- .... -----

0.9 0.162 0.162 

0.28 0.9 0.252 0.252 

38 4 24+00 L 0.12 0.6 0.072 0.072 --- --- ·-· ---

38 4 26+90 L 0.3 0.45 0.135 0.135 

0.5 0.11 0.11 
3A 2.5 ... I·· - - . 

0.19 0.5 0.095 0.095 ---- -----

....... 

·--- - I . ----

4 0.648 

4 0.288 

4 0.54 

0.648 0.001 0.02 
1.656 o.ooi o.o2 
1 :ooa o:oo1 0.02 

···- ---· 

0.288 0.055 0.02 

0.54 0.008 0.02 

4 0.44 0.075 (i515 0.001 --0.02 
1:o36 o.ooi o.ii2 

4 -0~38 0~1'41 0.521 0.001 --0.02 
----·- -----

T allow_= ({30-6)14)+2 : a' 
- -·· 

GRADE 38 

GRADE 38 
... 

3C 

-

GRADE 38 

GRADE 38 

3A 

... 

4 29+35 L 0.6 0.45 0.27 0.27 4 1.08 1.oa o:ofi o.o2 

4 29+7S'l · -o~27 -o:45 0.122 o:122 - ·· 4 0:486 ~1 o~767 0:021 

. - ;~;~~- - -- 0.14 ~-~~ ~~~ ~.~~~ ~: -~ ~64 . 0.2 )>:564 ~-~~ 
6 ---- ---- - --- - 1:134 o.oo1 

· · ·o.f9 ·-u:75 1l:143 O:t"43 · -4 · o.57 --- --u.57 o:oo1 
--·--- -----··--~-·· --------- -·--- -~- -~--- ---·- ------ -·--- -· ----

-·--- -~ -----

0:02 

0.02 
0.02 
0:02 

4 22+50 R __ (!.77_ . ().~5 _().347 0.347 4 1.386 1.386 0.055 0.02 

- ~ 24+0() ~-

25+80_R_ 
2:5 --. 

I···-··---·· 

o.4 -o:4s o:1a o:1a -·--"' o.12 o.361 1.oa1 o.o55 o.o2 ------ -··- ---- - ----

0.11 0.75 0.083 o~o83 - 4 0.33 0.282 0.612 0.001 0.02 
-- - --- --- - --- - o:-942 o.oo1 o.o2 

o.11 o.75 o.oa3 o.oa3 4 o.33 -o:3:3 o.oo1 o.o2 

I 
I 

MULBERRY PlACE 
8604·1 
Spread Calculations 

1 
APR 19,1999 
C8R 

c .. 

0 w 
~3: 

~'f 
->< 

""' <f) II Remark 

-~ ----· -- --- ----· -- ----- ---- --------
----- _ .. ---- ·-- ~- -- ---- ----- ---- --- - -- ---------

7.9 Flow Approaching From Down Station 

.:~~?:C~[§iia[-~=~1:~~~= -=-= ~=== -_--~_ -_-_--- ___ -_9-_.6 :QJ~ _Q:~ o:oo_:z-_8_.2 ~---·==-~--_-_-__ 
9.4 Fl~~pe_~~E_ro,.!"_UP ~ __ 

--~ --- --~----

----- -- --- ·--···- ·-- --- ----- ... ~ ·-- ~- ------
1.1 ___ _1 !-11_1~ 0.08 --~ __ ! Qc015 --~ -~'~ ()J~~ (),111_~ -~:El 0.5~~~ (),739 0.2~ ()"~~ -···-------· 

------- ·--- ·------

4.a _ -~ o.4!~ o.oa =="' "Q~~ f~i~ =~~ ~'~ 9J!~ Q:1~ -:?:~ !!~ I"73~ ().?~ I~~ --===== 
3.8 :::~ Q~~~~~ o:oa ::=:~ (),~~ ().:Q15 - 2 .-~~~ Q-1~3 ():!~II :=Til ~Jl -():?3~ ()~7 =(),~ :=--=:=:== 
7.5 Flow pproa ing From Up tatlon ·lEF -- ·· - · ·· ···- --~~--- ~-----·---------

-----21 ____ 1 .. ii:iiaf---.--------r--r··-- ---- ---- -- 9.6 o.12a 6~27 6:474 ·e:4 -----_ 
7.5 Flow-Approac1Jii11fFrnmUpttalion·-RIGI-fr-- -- --~ _(. ~ -- --- ---- ----

----·- --- -----·· --'-""' __ .,.::""' ------· -- --·· ·---- --- --- -- ------- ·--- --~---

--·-· ~- ----- ----- ~- ------ ·-- ---- ----- -- -- ~--11------1 

---- -- -------1 

3.9 

3.1 2 0.645 0.08 4 0.982 0.015 
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5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax: (757) 220-8994 

CONSULnNG ENGINEERS 

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 
BY 

STORM WATER INLET COMPUTATIONS 

INLET 

G> 

~- u 

MULBERRY PLACE - RIGHT 
........ --~.~1--~-

T~u.;_:;~j@i!=ii)i~~T~(l'. ~- ---

GRADE 4 17+35 R 0.27 0.5 0.135 0.135 4 0.54 
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Project I YlLJt..-r ..., f-1.. ~ .fo:=.. __ 

0 

HYDROLOGICAL DATA: 

D.A.• Qd~ AC. 
' 

'"lrG ~ s tv\ ~...... . .. . . - ... .. -

~ , ' r· ... .. 
~ '--

~-"IC: 
:::: .... 
I 

I • v.,. fp. .. . . . - . 

' 0 .. 

I 
I ....... 

.. . . 

DISCHARGES USED RISI< ASSESSMENT I ADT 
DtSO Q ..l!L• CFS Detours Available ,Length 

Q_• CFS 0\lertopplng Stage 
Q_• CFS Flood Plain Management 
Q_• CFS Crlterlo and Significant Impact 
Q_• CFS 

HEADWATER COMPUTATIONS 
~ll..VERT TYPE &SIZE Q Q/8 INLET CONT. OUTLET CONTROL 

HW/0 HW I< I de ~ ho H 

'\':;

11

1ZcP IJ,S~ <~ O,b'S I'.S l),~ p .82-- D,B'Z- L,~ 

. 
i ., ,,,. I 

.. -.. . . . ~~. 
·' 

--
Plan Sheet No._ Designer .. Sheet------of _____ . 
Re\l Date Dahl-

AHW Controls STAiiCt.-

IOOyr. Flood plain elev. --.. 
Design AHW depth elev. 
Structures elev. 

freq. TWele 
. . .. . • - -.-

• -- --• - --· • - -
Shou~ ! elev._ - • -
elev. I .~ 

/ Sktw~C:O.... ~· 

••<~L "S So• I.SS" Zlo't,o 
Orig.Gr.Eiev. L• -zoo Orlo.Gr.Eiev. 

CONT. OUTLET End 
HW. VELOCITY COMMENTS 

LSo HW ELEV. C.M. Smooth 
Treat. 

~10 D o)".,', ~~-L6Nf2o~ 

0 
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TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

. . ···-, ·.· 
Project f::\v~~~..; 1/~e;-

Basin# 1. ----==------
Total area-draining to basin: -z..L ,ob acres. 

Basin Volume Design 

Wet Storage: 

1. 

2. 

3. 

4. 

5. 

. . 
Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).· J?l 

67 cu. yds. x 7/.o~ ~cres = I, ~''Zr cu. yds . ./(3~/t'/q:Y F~i.;i 
;.···~~1 

Available basin volume = f 4'-1 ( cu. yds. at elevation 0o. o .: (Front~l 
storage- elevation curve) (:;e907er) ~~ 11 G~ c Y- ~-~:~~ 
Excavate J44 f ds bt · · d 1 * ?. 'V.Z, 1 <>("' (J,Jk..f3 ___ cu. Y' • to o am reqmre vo ume . <'"":P,Z> 10~ _[~ o~zt~~ 

* Elevation corresponding to required volume = invert of the dewaterinJ; 
orifice. 80. 0 t: .:~~ -· 

Available volume before cleanout required. 

33 cu. yds. x :z1.oe:> acres = bCJ& cu. yds. 
(I~ 79'Zcr) / 

Elevation corresponding to cleanout level = 17, 0 

(From Storage - Elevation Curve) '1 °0 
c._ 7 ___ :. i 

~t.O~ . f~ 6. ~ce from invert of the dewatering orifice to cleanout level = ~a.' 
(Min. = 1.0 ft.) . - . ~ ~~t~ 

v1 ~~~~ ~zJ{I~ 
-v.J4-"r~t Dry storage: 

7. Minimum required volume = 67 cu. yds. x Total Drainage Area ( 
---~ 

67 cu._ yds. x 0... l .o 5 acres = f 1 lf 11-. cu. yds. t/.,.;.. 

(.)?rt0&f ~tVr of2tfic.e CoNr-tw{l.Js:(it:N ltv ~ Poi'JD, vtE P?oetoc, . ~: 
~ 11.1; tt(?b e-( "r uer-~ Of2- E>z,sJI~ cor -n.l& j2GQU(~T. ·. ,, 

_{Jt>J3,~ J 3o7? cf "F 9f~1 tl"{'~)+11o1~ _ 112°?- 1'2>X oF 1J}!: tB:wt/lEOfL't .. 
· yotAy\'U; f/VHtcU ~ r;e:TAI!veD fi>12- 2tffifl. ~· {7~ ft, Hf2 • . 
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. I 
t 

' J_ 

l 
. ' 

8. 
Total available basin volume at crest of riser* = ~o 1 '"3 cu. yds. at 
elevation . fB 13 . (From Storage- Elevation Q.irve) (gz

1 
971 c,:..) 

9. 

* Minimum· =. 134 cu. yds.jacre of total drairtage area. -::... 'L '0'""2 ~ 
' . . ' 

• . .· •·. . : • . . . · ..... ,, . • . "7 "YD-:--l 4'-f ( cl ~ sl ,)b'b (_t=_ 

Dmmeter of dewatenng onf1ce = . . . &· ·. m. 0 l-\ rt-
. .· ~ I .. T?:> ~s 
. . ,, 

Diameter of flexible tubirig = 5 . · in. (diameter of dewatering orifice k~ ~9 -!Q; 

plus 2 inches). c... ,4.- l,'l'S -:{.'-{S' 
- p._S 
~ff-s~'-'{8 (o.c..J 

10. 

~ , "Z..'l~f-..: tf?;, IN "1-

d ,:: "1.'{., v 
freliminaQ' Design Elevations 

11. 

B;1sin Shape 

12. 

Runoff 

Crest of Riser = -----
Top of Dam = __ 8_5_, 3 __ / 

l o<J"( rl.-

z+.1~ ../ (\.o1' t~l 
Design High Water = -L. 7 v/'?t:: •• 

Upstream Toe of Dam = (p~.o z s - ..y$.4-~ a. t?. 
v -z_ I ~(!> 

Length of Flow .L... = /00 --Effective Width We '1-;0~ 

If > 2, baffles are not required ------

If < 2, baffles are required _ __..:./ __ __,.,,).;...D;_r Pt'Z.bt./1. t'?EP 01.1G ro --tt.\e... 
).\&:) t\lo...l q::: ~~-1 ~ 

13. 02 = ____ cfs (From Chapter 5) 

(From Chapter 5) 

C I 4 
(), 6 f;.it; rei. 0 g) 
::::- "J-e.tg~qs r>l!JT 14. 025 = cfs ----

lrincipal Spillway Design 

15. With emergency spillway, required spillway capacity OP = 0 2 = ___ cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity QP = Q 25 = __ cfs. 
(riser and barrel) 

III- 113 
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CONSULnNG ENGINEERS 
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D-2 

Worksheet 2: Runoff curve number and runoff 

Project ----------------------------------------

Location ---------------------------------------
Circle one: Present Developed 

1. Runoff curve number (CN) 

Soil name Cover description 
and 

hydrologic (cover type, treatment, and 
group hydrologic condition; 

percent impervious; 
unconnected/connected impervious 

(appendix A) area ratio) 

1! Use only one CN source per line. 

CN (weighted) = total product 
total area 

2. Runoff 

Frequency .............................. 
Rainfall, P (24-hour) •••••••••••••••••• 

yr 

in 

Runoff, Q • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

By __ 

Checked 

-
CN ~/ 

('.! 

I C') 

N I 
N 

Q) 

..-1 . 
,.0 eo 
Ill ..-l 

E-< ~ 

Totals = 

Use CN = 

Storm Ill 

(210-VI-TR-55, Second Ed., June 1986) 

Date ____ _ 

Date ___ _ 

Area Product 
of 

CN x area 
~ 0 acres I 
N Omi 2 
. 0% eo 

..-l 
~ 

Storm 112 Storm 113 

' ) 
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Worksheet 2: Runoff curve number and runoff 

Project ------------------------------------------
By __ Date ----

Location Checked Date ---------------------------------- --- -----
Circle one: Present Developed 

1. Runoff curve number (CN) 

Soil name Cover description - Area Product 
and CN Jj of 

hydrologic (cover type, treatment, and N CN x area 
hydrologic condition; I (") -::t 0 acres group N I I 

percent impervious; 
unconnected/connected impervious 

(appendix A) area ratio) 

ll Use only one CN source per line. 

CN (weighted) total product 
total area 

=--- = ----

2. Runoff 

Frequency .............................. yr 

Rainfall, P (24-hour) •••••••••••••••••• in 

Runoff, Q •••••••••••••••••••••••••••••• in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

N 
Q) 

.-l 

..0 00 
m -M 

E-< ~ 

Totals = 

Use CN = 

Storm Ill 

(210-VI-TR-55, Second Ed., June 1986) 

N Omi 2 . 0% bl) 
-M 
~ 

Storm 112 Storm 113 

' ) 

... ..:. 
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Worksheet 3: Time of concentration (Tc) or travel time <Tt) 

Date 
Project -----------------------------------------

By __ -----
Location Checked Date ---------------------------------------- -----
Circle one: ·Present Developed 

Circle one: Tc Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1 • Surface description (table 3-1) 

2. Manning's roughness coeff., n (table 3-1) •• 

3. Flow length, L (total L s_ 300 ft) • • • • • • • • • • ft 

4, Two-yr 24-hr rainfall, P2 •••••••••••••••••• in 

5. 

6. 

Land 

T = 
t 

slope, s . , ..... , ...................... . 

0.007 (nL) 0 ' 8 

P 0.5 0.4 
2 s 

Compute Tt •••••• 

ft/ft 

hr 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure 3-1) ••••••••••• ft/s 

L 
11. Tt = 3600 V Compute Tt •••••• hr 

Channel flow 

12. Cross sectional flow area, a 

Segment ID 

ft 2 

13. Wetted perimeter, pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Computer ••••••• ft 

15. Channel slope, s ••••••••••••••••••••••••••• ft/ft 

16. Manning's roughness coeff., n •••••••••••••• 
1 49 2/3 1/2 

V a ' r s Compute V ••••••• 
n 

17. ft/s. 

18. Flow length, L ••••••••••••••••••••••••••••• ft 

19. L 
Compute Tt 

3600 v hr 

I+ I 

1+1 

1+1 
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) . ...... . 

(210-VI-TR-55, Second Ed., June 1986) 

=D 

D-3 
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Worksheet 3: Time of concentration <Tc> or travel time <Tt> 

Project ---------------------------------------
By __ Date -------

Location ---------------------------------------
Checked Date -------

Circle one: Present Developed 

Circle one: Tc Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-1) 

2. Manning's roughness coeff., n (table 3-1) •• 

3. Flow length, L (total L ..$_ 300 ft) • • • • • • • • • • ft 

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in 

5. Land slope, s •••••••••••••••••••••••••••••• ft/ft 

o.oo7 (nL)
0"8 

P 0.5 0.4 
2 s 

6. Compute Tt •••••• hr 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure 3-1) ••••••••••• ft/s 

L 
ll. Tt = 3600 V Compute Tt •••••• hr 

Channel flow Segment ID 

12. Cross sectional flow area, a ••••••••••••••• ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slope, s ••••••••••••••••••••••••••• ft/ft 

16. Manning's roughness coeff., n •••••••••••••• 
1 49 2/3 1/2 

V a • r 8 Compute V ••••••• n ft/s 17. 

Flow length, L ••••••••••••••••••••••••••••• ft 18. 

19. L 
Tt • 3600 V Compute Tt hr 

j+l 

1+1 

1+1 
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) . ...... . 

(210-VI-TR-55, Second Ed., June 1986) 

=D 

=D 

D-3 
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Ill 
II 
II' 

• 
• 
Ill 
Ill 
Ill 
Ill 
Ill 

·-
Ill 

• • • • 

Worksheet 6a: Detention basin storage, 
peak outflow discharge (<Io) .known 

Project By_ Date----

Location Checked Date ----

Circle one: Present Developed 

Detention basin storage 

1. Data: 
Drainage area • • • • • • • ~ • ___ mi 2 

Rainfall distribution 
type (1, IA, 11, III) 

2. Frequency •••••• yr' L. ___ ...._ __ ...,~ 
3. Peak inflow dis- I 

charge, qi ••••. cfs ~.. ___ ...._ __ _, 

(From worksheet 4 or 5b) 
1/ 

4. Peak outflow dis- J 
charge, q

0 
•••• cfs '-· ___ ~.._ __ ...,~ 

Compute qo •••••••• I'-___ ...._ __ _, 
qi 

5. 

l! 2nd stage q
0 

includes 1st stage q
0 

• 

6. : s •••••••••••••••• 1'----L---...J 

7. 

8. 

9. 

10 • 

r qo 
(Use-- with figure 6-1) 

qi 

Runoff, Q • • • • • • in L, ___ ...._ __ _, 

(From worksheet 2) 

Runoff volume, ,. 
Vr • • • • • • • • •• ac-ft L---.1..----J 
(Vr • Q~53.33) 

Storage volume, I 
V s • • • • • • • • • • ac-f t 1..---'-----' 

v 
(Vs • v (...!.)) 

r V 
r 

Maximum stage, Emaxl ._ ---'-----' 
(From plot) 

(210-VI-TR-55, Second Ed., June 1986) 

., 

D-7 

PC137_MULBERRY_PLACE - 106



""' g, ""' ~ 0 .... t:J
 

Ql :;·
 i ~ ::::!

 ! 

.;;:
: 
~
 

~
 

0 

' 

.....
. 

~
 

~
 

~
 

~
 

3 3 § :§
 

.....
 

9 .....
. .....
 

.....
 
~
 

.....
 
~
 

.....
. 
~
 

.....
. 

.9
 

.....
. 

,£
: .....
. 

,::
:! .....
. 
~
 

.....
. 
~
 

1\
J 9 1\
J .....
. 

1\
J 
~
 

1\
J 
~
 

1\
J 
~
 

1\
J 

.9
 

1\
J 

,£
: 

1\
J 

,:::
! 

1\
J 
~
 

1\
J 
~
 w
 

9 w
 -= w
 

N
 w
 
~
 ::0

 
m

 
~ ::0

 " en
 

N
U

M
B

E
R

 

T
Y

P
E

 
z r ~
 

LE
N

G
T

H
 (

F
T

) 

S
T

A
T

IO
N

 

D
R

A
IN

A
G

E
 A

R
E

A
 (

A
C

) 

c C
A

 

s
u

m
C

A
 

-
_ .....

 

~
 (IN

//
H

R
_2

 
• 
~
 

Q
 I

N
C

R
(C

F
S

) 

Q
b,

 C
A

R
R

Y
O

V
E

R
 (

C
F

S
) 

Q
T,

 G
U

T
T

E
R

 F
L

O
W

 (C
F

S
) 

S
, 

G
U

T
T

E
R

 S
LO

P
E

 (
F

T
/F

T
) 

S
x,

 C
R

O
S

S
 S

LO
P

E
 (

F
T

/F
T

) 

T
, 

S
P

R
E

A
D

 (F
T

) 

W
(F

T
) 

W
IT

 

Sw
 (

F
T

/F
T

) 

S
w

!S
x 

Eo
 (A

pp
. 

9
C

-8
) 

a
=

 1
2W

(S
.V

-
S

x)
 +

L
o

ca
l 

D
ep

re
ss

io
n 

S
'w

 =
 a

/(
12

W
) 

S
e 

=
 S

x 
+

 S
'w

 (
E

0
),

 (
F

T
/F

T
) 

C
O

M
P

U
T

E
D

 L
E

N
G

T
H

, 

LT
, 

(F
T

) 
(A

pp
. 

9C
-1

7)
 

L,
 S

P
E

C
IF

IE
D

 L
E

N
G

T
H

 (
F

T
) 

U
LT

 

E
 (

A
pp

. 
9C

-1
8)

 

Q
i, 

IN
T

E
R

C
E

P
T

E
D

 (
C

F
S

) 

Q
b,

 C
A

R
R

Y
O

V
E

R
 (

C
F

S
 )

 

d 
(F

T
) 

h 
(F

T
) 

d/
h 

T,
 

S
P

R
E

A
D

 @
 S

A
G

 (
F

T
) 

en
 

Il
l 

cc
 :;
 

iD
 

It
 

0 :::
l 

.:;;
: 

~ m
 

"U
 

:::0
 

0 c
_

 

0 )>
 

-I
 

m
 

O
U

>
 

-n
::

I:
 

m
 

m
 

-I
 ~ )(

' 
(D

 

m
 

I ~
 

r- c I N
 

Q
 
~
 

en
 -0 .., 3 :t D

) &r
 .., :::J

 
CD

' - 0 0 3 "C
 

s:::
::: I~ :::J

 
t/1

 

PC137_MULBERRY_PLACE - 107



Chapter 9- Storm Drains 

Appendix 9A-2 Symbols 

Symbol Definition Units 

a Depth of depression ft 
A Drainage area acres 
A Cross-sectional flow area ff 
A Clear opening area of curb inlet or grate ff 
b Manhole diameter or width ft 
c Runoff coefficient 
Cw Weir coefficient 
d Depth of gutter flow at the curb line ft 
di Depth at lip of curb opening ft 
D Diameter of pipe ft 
E Curb opening efficiency 
Eo Ratio of depression flow to total gutter flow 
g Acceleration due to gravity ft/s2 
h Height of curb opening inlet ft 
h? Bend head loss ft 
he Entrance head loss ft 
ht Friction head loss ft 
hm Minor head loss ft 
ho Exit head loss ft 
H Head Loss ft 
HGLus Elevation of the hydraulic grade line at upstream node ft 
HG~s Elevation of the hydraulic grade line at downstream node ft 
i Rainfall intensity in/hr 
K Bend loss coefficient 
K Entrance loss coefficient 
K Exit loss coefficient 
K Conveyance of cross section cfs 
Ko Initial head loss coefficient 
Ko Conveyance of the gutter section beyond depression cfs 
Kw Conveyance of the depressed gutter section cfs 
L Length of grate inlet ft 
L Length of curb opening ft 
L Pipe length ft 
LT Curb opening length for 1 00% interception ft 
LR Require length of inlet ft 
n Manning's roughness coefficient 
p Perimeter of grate opening ft 
Pw Wetted perimeter ft 
Q Total flow to inlet or flow in gutter cfs 
Qb Bypass flow cfs 
Qi Intercepted flow cfs 
Oo Outlet flow cfs 
Os Gutter capacity above the depressed section cfs 
QT Total flow cfs 
Q, Maximum allowable flow cfs 

1 of2 VDOT Drainage Manual 
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Chapter 9- Storm Drains 

Appendix 9A-2 

Flow in width W 
Hydraulic radius 

Symbols 

Ratio of frontal flow intercepted to total flow 
Ratio of side flow intercepted to total flow 
Slope of the energy grade line 
Longitudinal slope of pavement or gutter slope 
Cross Slope 
Equivalent cross slope 
Friction slope 
Depression section slope or gutter cross slope 
Gutter cross slope including local depression 
Spread 
Time of concentration 
Spread above depressed section 
Mean velocity, velocity of flow in gutter 
Downstream velocity 
Gutter velocity where splash-over first occurs 
Upstream velocity 
Drainage area width 
Width of depression 
Width of gutter pan 
Width of grate 
Depth of flow in approach gutter 
Tid, reciprocal of the cross slope 
Angle with respect to centerline of outlet pipe 

2of2 

cfs 
ft 

ftlft 
ftlft 
ftlft 
ft/ft 
ft/ft 
ft/ft 
ftlft 
ft 
min 
ft 
fps 
fps 
fps 
fps 
ft 
ft 
ft 
ft 
ft 

degrees 

VDOT Drainage Manual 
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9.3- Design Criteria 

9.3 Design Criteria 

9.3.1 Design Frequency and Spread 

Table 9-1 provides recommended inlet design frequencies and allowable spreads for 
various roadway classifications. 

Table 9-2 provides design frequencies for storm drain conduit. 

Table 9-1. Criteria for Inlet Design 

Design Speed 
Design Storm Maximum Desiqn 

Roadway Classification 
(mph) Frequency Intensity Spread Width 

(year1
' 

2
) (in./hr.) (ft) 

Principal Arterial 

Q) On Grade 
<50 10 Actual Sh. Width+ 3 

..r::'O >50 10 Aclu::~l Sh. Width :!:"3 

(Actual_) 
s 0 Sag Location5 All c 10 ~) Sh. Width+ 3 ..r:: 

(/) 

N/A4 
Y. Driving Lane + 

On Grade :s; 50 4 Gutter Width (If 
Any) 

Q) Y. Driving Lane + 
J2 On Grade5 >50 10 Actual Gutter Width (If ::::J 
0 Any) ..r:: 

(/) 
Y. Driving Lane + '5 

N/A4 
0 :s; 50 4 Gutter Width (If 

..r:: 
Any) ~ Sag Location5 

Y. Driving Lane + 
>50 50 Actual Gutter Width (If 

Any) 
Minor Arterial, Collector, Local 

On Grade 
<50 N/A" 4 Sh. Width +3 

Q) 
N/A4 4 Sh. Width ..r::'O >50 

:t:: :5 so 
Sag Location All N/A4 4 Sh. Width +3 ..r:: 

(/) 

N/A4 
Y. Driving Lane + 

'- On Grade All 4 Gutter Width (If 
-Q) 

Any) ::::J'O 
0-

..r:: ::::J Y. Driving Lane + :!:0 
s:..r:: Sag Location All N/A4 4 Gutter Width (If (/) 

Any) 

Table 9-2. Design Frequencies for Storm Drain Conduit 

Roadway Classification Design Speed Design Storm Frequency 
(mph) (year1

• 
2

) 

Principal Arterial 
With Shoulder All 25 

Without Shoulder 
:s; 50 10 

>50 25 
Minor Arterial, Collector, Local 

With or Without Shoulder All 10 

VDOT Drainage Manual Chapter 9- Storm Drains 
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Chapter 9- Storm Drains 

Appendix 9C-6 Flow Characteristic Curve 
{Roll Type Gutter) 

FLOW CHARACTERISTIC 
CURVES 

Source: 
Comment: 

VDOT 
REV 6/85 

1 of1 VDOT Drainage Manual 
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9.5- Design Procedures and Sample Problems 

9.5 Design Procedures and Sample Problems 

The typical design process would perform all of the calculations in Section 9.5 by the 
use of computer programs with the possible exception of the hydraulic grade line 
procedure. 

9.5.1 Design Documentation 

The following items should be included in the drainage documentation. 

• Computation forms for inlets (LD-204), conduits (LD-229), hydraulic grade lines (LD-
347) 

• Drainage area map 
• Information concerning outfalls and tailwaters, existing storm drains, and other 

design considerations 
• A storm drain schematic 
• Output from FHWA HEC-12 and/or HY25 computer programs. 

9.5.2 Spread Calculations 

9.5.2.1 Uniform Cross Slope Procedure 
Condition 1: Find spread, given gutter flow, Q. 

Step 1 : Determine the following parameters: 

Longitudinal slope (S) 
Cross slope (Sx) 
Manning's roughness coefficient (n) 

Step 2: Compute spread (T), using Equation 9.2. 

~ _§_ _ _l_ 

T = 1.243(Qn)8S 8S 16 

X 

Alternatively, use the chart contained in Appendix 9C-2. The 
procedure for using this chart is provided below. 

Step 3: Draw a perpendicular line from gutter flow (Q) to longitudinal or 
gutter slope (S). 

Step 4: Draw a perpendicular line from longitudinal or gutter slope (S) to 
cross slope (Sx). 

Step 5: Draw a perpendicular line from cross slope (Sx) to intersect with 
Width (x). Spread (T) will be the value at the intersection with 
Width (x). 

Condition 2: Find gutter flow (Q), given spread (T). 

Chapter 9- Storm Drains VDOT Drainage Manual 
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9.5- Design Procedures and Sample Problems 

This procedure is similar to Condition 1. Solve Equation 9.1 for discharge, 
Q, or work the procedure for Condition 1 in reverse. 

9.5.2.1. 1 Uniform Cross Slope Sample Problem 
Condition 1: Find spread given the following: 

Step 1: Determine the following parameters. 

Gutter flow, Q = 5 cfs 
Longitudinal slope, S = 0.0035 ft/ft 
Cross slope, Sx = 0.0208 ft/ft 
Manning's roughness coefficient, n = 0.015 

Step 2: Compute Spread (T), using Equation 9.2. 
1 _§. _ _1_ 

T = 1.243(Qn)8S as 16 
X 

1 _§. _ _1_ 

= 1.243 X (5 X 0.015} 8 X 0.0208 8 X 0.0035 16 

=15.3ft 
Refer to the chart in Appendix 9C-2 to view the graphical solution. 

Condition 2: Find the gutter capacity given the following: 

Step 1: Determine the following parameters. 

Allowable spread, T = 14ft 
Longitudinal slope, S = 0.0035 ft/ft 
Cross slope, Sx = 0.0208 ft/ft 
Manning's roughness coefficient, n = 0.015 

Step 2: Compute gutter flow (Q), using Equation 9. 1. 

a = 0.56 sis~Ti 
n x 

VDOT Drainage Manual 

= 0·
56 

X 0.0208i X 0.0035~ X 14i 
0.015 

= 3.96 cfs (Say 4.0 cfs) 

9-37 of 55 
Chapter 9- Storm Drains 
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9.5- Design Procedures and Sample Problems 

9.5.3.2 
Step 1: 

Curb Inlet in Sag Sizing Procedure 
Determine the allowable depth of ponding (d) and enter in Col. 30. 

This is the depth above the undepressed gutter line to the water surface 
associated with the allowable spread and should be at least 1 inch below the 
top of curb. 

Step 2: Determine the height of the curb inlet opening (h) and enter in Col. 31. 
Calculate the ratio of dlh and enter in Col. 32. 

If d < 1.2, the inlet is in weir control. 
h 

If d > 1.2, the inlet is transitioning to orifice control and design would proceed 
h 

to Step 4. 

Step 3: Compute the required length (LR) when the inlet is in weir flow by rearranging 
Equation 9. 10 as follows and enter in Col. 25, then proceed to Step 5. 

Where: 

Q = Total flow reaching inlet, cfs 
Cw = Weir coefficient, use 2.3. 
d = Allowable pending depth, ft 
W = Inlet depression width, ft 

(9.29) 

Step 4: Compute the required length (LR) when the inlet is in orifice flow by 
rearranging Equation 9. 12 as follows and enter in Col. 25, then proceed to 
Step 5. 

Where: 

Q = Total flow reaching inlet, cfs 
Co = Orifice coefficient= 0.67 

(9.30) 

D = Depth of opening, ft. The depth will vary slightly with the inlet 
detail used. 

g = Acceleration due to gravity= 32.2, ft/s2 

h = Effective head at the centroid of the inlet opening, ft 

Chapter 9- Storm Drains VDOT Drainage Manual 
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9.5- Design Procedures and Sample Problems 

Step 5: Select a standard inlet length (L) that is greater than the required length (LR). 

Step 6: If the area behind the inlet is prone to flooding or there is the potential for 
property damage, a check storm intensity of i = 6. 5 inlhr will be used to 
evaluate all inlets down to the sag inlet in question. If the inlet can handle the 
check storm without flooding then the previous design need not be changed. 
However, if there is flooding, it may be necessary to double the inlet size. 
Refer to Table 9-1. 

9.5.3.2.1 Curb Inlet in Sag Sizing Sample Problem 
Find: The required inlet length assuming a factor of safety of 2. 

Given: Q = 3 cfs, allowable spread = 8ft, Sx = 0.0208 ftlft, Inlet depression = 2 in, 
Standard length increment =2ft, W =2ft, Curb height= 6 in, slot height= 5 in. 

Step 1: Determine the allowable depth of ponding (d) and enter in Col. 30. This is the 
depth above the undepressed gutter line to the water surface associated with 
the allowable spread and should be at least 1 inch below the top of curb. 

The depth to 1 inch below the top of curb = 6 - 1 = 5 in (0.42 ft). 

The depth of allowable pending = T(Sx) 

T(Sx) = 8(0.0208) = 0.17 ft 

Depth of pending is less than 1 inch below the top of curb (0.34<0.42) 

Step 2: Determine the height of the curb inlet opening (h) and enter in Col. 31. 
Calculate the ratio of d/h and enter in Col. 32. 

If *<1.2, the inlet is in weir control 

If ~>1.2, the inlet is transitioning to orifice control and design would proceed 
h 

to Step 4 

d 
-<1.2, 
h 

4 
-=0.80 
5 

0.80<1.2, therefore proceed to Step 3 

VDOT Drainage Manual 
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9.5- Design Procedures and Sample Problems 

Step 3: Compute the required length (LR) when the inlet is in weir flow by rearranging 
Equation 9. 10 as follows and enter in Col. 25, then proceed to Step 5. 

Q 
LR = 15 -1.8W c d· w 

= 3 
-1 8(2) 

2.3(0.34)1·5 . 

= 2.97 ft 

Step 4: Compute the required length (LR) when the inlet is in orifice flow by 
rearranging Equation 9. 12 as follows and enter_in Col. 25, then proceed to 
Step 5. 

Step 5: Select a standard inlet length (L) that is greater than the required length (LR). 

Using a factor of safety of 2, the required length (LR) is 5.95 ft. Use an actual 
inlet length (L) of 6 ft. 

Step 6: If the area behind the inlet is prone to flooding or there is the potential for 
property damage, a check storm intensity of i = 6. 5 inlhr will be used to 
evaluate all inlets down to the sag inlet in question. If the inlet can handle the 
check storm without flooding then the previous design need not be changed. 
However, if there is flooding, it may be necessary to double the inlet size. 
Refer to Table 9-1. 

9.5.4 Grate in Sag Procedure 
Step 1: Choose a grate and determine standard dimensions to use as a basis for 

calculations. These dimensions usually include open area and perimeter. 

Step 2: Determine an allowable ponding depth (d) for the inlet location. If used in a 
median ditch, the depth should be the medium depth minus a freeboard or the 
height of the backup berm. The designer should consider the available depth 
when evaluating median ditches for roads in superelevation. 

Step 3: Determine the capacity of a grate inlet operating in weir control using 
Appendices 9C-12 through 9C-16 or Equation 9. 13. Under weir conditions, 
the grate perimeter controls the capacity. To account for clogging, assume 
one-half of the perimeter of the inlet is available. 

Step 4: Determine the capacity of a grate inlet operating under orifice control using 
Appendices 9C-12 through 9C-16 or Equation 9. 14. Under orifice conditions, 

Chapter 9- Storm Drains VDOT Drainage Manual 
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REPORT OF 

SUBSURFACE EXPLORATION 
AND GEOTECHNICAL ENGINEERING ANALYSIS 

MULBERRY PLACE 
JAMES CITY COUNTY, VIRGINIA 

FOR 

ASSOCIATED DEVELOPERS, INC. 

SEPTEMBER 11,2000 

ECS PROJECT NO. N4248 
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ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. Henry H. Stephens 
Associated Developers, Inc. 
5300 Mercury Boulevard 
PO Drawer 18, Parkview Station 
Newport News, Virginia 23605 

September 11, 2000 

ECS Project No. N4248 

Reference: Subsurface Exploration and Geotechnical Engineering Analysis 
Mulberry Place 
James City County, Virginia 

Dear Mr. Stephens: 

Engineering Consulting Services, Ltd. has completed a subsurface exploration and engineering 
analysis for the roadways within Mulberry Place in James City County, Virginia. The purposes 
of this exploration were to explore the soil and groundwater conditions at the site and to develop 
soils related engineering recommendations to guide design and construction of the subdivision 
roadways in accordance with VDOT design guidelines. Information to be used in the design of 
the stormwater management pond is also included. The field exploration was conducted between 
July 21 and 28, 2000, by performing twelve (12) soil test borings to depths of 10 to 20 feet below 
existing site grades and collecting eleven (11) bulk soil samples from the proposed pavement 
subgrade elevation. The bulk samples were collected ftom below design pavement subgrade 
elevations at various depths between 0 to 7.5 feet below existing site grades, depending on the 
existing surface grade. The bulk samples were subjected to California Bearing Ratio (CBR) 
testing for use in the pavement design. Boring locations are illustrated on the attached boring 
location diagram. 

Field Exploration Procedures 

The subsurface soils were observed by performing twelve (12) soil test borings to depths of 10 to 
20 feet. The borings were performed with a truck-mounted drill rig. During drilling operations, 
the drill crew recorded the standard penetration test results (blows per foot) and maintained a log 

108 Ingram Road, Unit 1, Williamsburg, Virginia 23185 • (757) 229-6677 • Fax (757) 229-9978 

Offices: Richmond, VA • Chesapeake, VA • Washington, D.C. • Williamsburg, VA • Roanoke, VA • Fredericksburg, VA • Danville, VA • Winchester, VA 
Aberdeen, MD • Baltimore, MD • Frederick, MD • Research Triangle Park, NC • Wilmington, NC • Charlotte, NC • Greensboro, NC • Greenville, SC • Atlanta, GA 
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S-9 Natural Moisture Content 

Percent Passing No. 200 Sieve 

N/A Percent Retained on No. 4 Sieve 
N/A Percent Retained on 3/4" Sieve 
N/A Maximum Dry Density (pet) 
N/A Optimum Moisture Content (%) 
N/A Corr. Maximum Dry Density (pcf) 

19 

14.3 

44.6 

N/A 
N/A 

120.0 
12.6 
120.0 

Description 
Orangish Brown, Moist, 

Corr. Optimum Moisture Content ( 
Clayey and Silty Fine SAND 

12.6 

Classification sc 
Specific Gravity 2.70 
Test Standard ASTM D-698 

Project: Mulberry Place 

Project No.: N4248 

Date: 07/28/00 

Percent(%) Gravel as Tested 0 
Percent (%) Gravel Total 0 
Test Method A 

Engineering Consulting Services, Ltd 

Richmond, Virginia 

Moisture Density Relationship Curve 

PC137_MULBERRY_PLACE - 120



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

130 

125 

-120 .... 
CJ 
c.. 

> 
+J 

'iii 
c 
(I) 

0 
~ 
0,15 

110 

105 

5 

Sample No. 

Street 

Station 
Liquid Limit (LL) 
Plastic Limit (PL) 
Plasticity Index (P 
Liquidity Index (LI 

Description 

Classification 
Specific Gravity 
Test Standard 

---------- - --~~~--- --------------

------------- -,-------,-

i\ ! i ------+-~--+--_j__-
i~ __ J_ Zero Air Voids Curve 

---- + 

:_-=-~ t\-- -~ 
---~--~--

Gs = 2.70 
t-

I -'-
, I 

I 
t 

- ·-·-t 

- - _, __ --- ----

- --+--

' ' ---+---- -
! 

+- -+--
i 

-: 1 
- - L 

t --- i ~- --- - ---1 

--4---+-----~-~--r----+--- -I 
I I 

--r----- t--
----~-- -- --tl~--+1---t- ---

• - - - t- ----1-----------

i ! 

+---- + 
I ~ 

I - - - _J ------1--j_-
i I : I ·---- __ ,- --+--+----~ 
I ! I I 

-- i-----+~------+-
1 I I 

• --~- ----j-----~----r-

1 I I 
- -~~----i--------+---

1 ' 

I 
-l- -------- -+ -

I 
--~-- __ .. ~-~----

7 9 11 13 15 
Moisture Content(%) 

17 

--~-----~-~~~~~~---- --

S-10 Natural Moisture Content 

Percent Passing No. 200 Sieve 
; 
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N/A Maximum Dry Density (pcf) 
N/A Optimum Moisture Content (%) 
N/A Corr. Maximum Dry Density (pcf) 

Brown, Moist, Silty Fine 
SAND 

Corr. Optimum Moisture Content ( 

SM Percent(%) Gravel as Tested 
2.70 Percent(%) Gravel Total 

ASTM D-698 Test Method 

19 

10.0 

35.3 

N/A 
N/A 

124.5 
11.4 
124.5 

11.4 

0 
0 
A 

Project: Mulberry Place 

Project No.: N4248 

Engineering Consulting Services, Ltd 

Richmond, Virginia 

Moisture Density Relationship Curve Date: 07/28/00 

PC137_MULBERRY_PLACE - 121



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

.. .. . .......... --~---------------

114 ·- -i-~1 ~ =-1----+1--f----~--. 
• I • J ------t----1 • 

112 

110 

;:;::
() 
c. 
;loa ... 
'iii 
c 
G) 

0 
~ 
O,o6 

104 

102 

100 

~ T l-- ----~-1-+-----+-t//'---+-----/ 
l : I I 

--____ IL----+-+----t----

,- ~~<----1~---+---+-
t- ··-- + -- ---~ --+------

' I j I 
----+-~-~---_j_-t---1-+----r---

, I I 
: I . ~ .. ····---t----+--· 

--·--

I 
I 

, .. 

~: ---

I 

,. 

+ - +·--··---- ·i--~ ' ' I I 
1 I I I 

I I 
I ' I 
I I I I 
I 

I I I 
I 

-----+-- ----~--
I ! 

i I ·- ---

\ 
Zero Air Voids Curve 

--~---j 

i -------

7 9 11 13 15 
Moisture Content(%) 

17 19 

·-· -----·-· --·-··----····-·-------~----~- . -·-

Sample No. 

Street 

Station 
Liquid Limit (LL) 
Plastic Limit (PL) 
Plasticity Index (P 
Liquidity Index (LI 

Description 

S-11 

N/A 
N/A 
N/A 
N/A 
N/A 

Brown, Moist, Clayey and 
Silty Fine SAND 

Classification SC 
Specific Gravity 2.70 
Test Standard ASTM D-698 

Project: Mulberry Place 

Project No.: N4248 

Date: 07/28/00 

Natural Moisture Content 7.6 

Percent Passing No. 200 Sieve 41.2 
; 

Percent RetainEJd on No. 4 Sieve N/A 
Percent Retained on 3/4" Sieve N/A 
Maximum Dry Density (pcf) 112.5 
Optimum Moisture Content (%) 14.5 
Corr. Maximum Dry Density (pet) 112.5 

Corr. Optimum Moisture Content ( 14.5 

Percent(%) Gravel as Tested 0 
Percent (%) Gravel Total 0 
Test Method A 

Engineering Consulting Services, Ltd 

Richmond, Virginia 

Moisture Density Relationship Curve 
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Sample No. S-Pond Natural Moisture Content 10.0 

Street Percent Passing No. 200 Sieve 28.0 
;· 

Station N/A Percent Retained on No. 4 Sieve N/A 
Liquid Limit (LL) N/A Percent Retained on 3/4" Sieve N/A 
Plastic Limit (PL) N/A Maximum Dry Density (pcf) 119.5 
Plasticity Index (P N/A Optimum Moisture Content (%) 12.4 
Liquidity Index (LI N/A Carr. Maximum Dry Density (pcf) 119.5 

Description 
Brown, Moist, Silty Fine 

Carr. Optimum Moisture Content ( 12.4 
SAND I Trace Organics 

Classification sc Percent(%) Gravel as Tested 0 
Specific Gravity 2.70 Percent(%) Gravel Total 0 
Test Standard ASTM D-698 Test Method A 

Project: Mulberry Place Engineering Consulting Services, Ltd 

Project No.: N4248 Richmond, Virginia 

Date: 07/28/00 Moisture Density Relationship Curve 
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Sample No.: CBR-1 Street: 0 
Description: Brown, Moist, Silty Fine Sandy CLAY Sta9Dn No.: 0 
Classification: CL Remark: 

Maximum Dry Density (pcf) 117.3 I I Unsoaked I Soaked I 
Opt. Moisture Content (%) 11.7 Corrected CBR@ 0.1" 18.5 j 1.6 
Natural Moisture Content 17.1 Corrected CBR @ 0.15" 26.9 11.1 
Liquid Limit (LL) Corrected CBR @ 0.2" 26.4 12.1 
Plastic Limit (PL) Dry Density as Molded 115.2 115.2 
Plasticity Index (PI) Molded Moisture Content 17.2 17.2 
Liquidity Index (LI) Percent of Maximum Density 98.2 98.2 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt 5.5 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 58.6 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/17/00 California Bearing Ratio Curves 
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Sample No.: CBR-2 Street: 0 
Description: Orangish Brown, Moist, Silty Fine Sa Statjon No.: 0 
Classification: CL Remark: 

Maximum Dry Density (pet) 108.2 I I Unsoaked I Soaked I 
Opt. Moisture Content(%) 17.8 Corrected CBR@ 0.1" 9.3 10.7 
Natural Moisture Content 23.3 Corrected CBR@ 0.15" 7.4 7.4 
Liquid Limit (LL) Corrected CBR@ 0.2" 7.9 6.0 
Plastic Limit (PL) Dry Density as Molded 106.0 106.0 
Plasticity Index (PI) Molded Moisture Content 23.3 23.3 
Liquidity Index (LI) Percent of Maximum Density 98.0 98.0 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt 5.5 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 60.7 

Project: Mulberry Place Engineering Consulting Services, Ltd. 
Project No.: N4248 Chesapeake, Virginia 
Date: 08/17/00 California Bearing Ratio Curves 
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Sample No.: CBR-3 Street: 0 
Description: Orangi~h Brown, Moist, Clayey and Statipn No.: 0 
Classification: sc Remark: 

Maximum Dry Density (pcf) 121.4 I I Unsoaked I Soaked I 
Opt. Moisture Content(%) 12.8 Corrected CBR @ 0.1" 6.0 19.0 
Natural Moisture Content 12.1 Corrected CBR@ 0.15" 5.6 9.7 
Liquid Limit (LL) Corrected CBR@ 0.2" 6.5 7.4 
Plastic Limit (PL) Dry Density as Molded 121.0 121.0 
Plasticity Index (PI) Molded Moisture Content 12.2 12.2 
Liquidity Index (LI) Percent of Maximum Density 99.7 99.7 
Percent Retained 3/4" Sieve 0.0 Moisture Content+/- Opt -0.6 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 42.0 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/17/00 California Bearing Ratio Curves 
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Sample No.: CBR-4 Street: 0 
Description: Tannish Brown, Moist, Silty Fine San Statij)n No.: 0 
Classification: CL Remark: 

Maximum Dry Density (pcf) 112.7 Unsoaked Soaked 

Opt. Moisture Content(%) 15.4 Corrected CBR@ 0.1" 6.5 7.0 
Natural Moisture Content 18.3 Corrected CBR @ 0.15" 7.0 4.2 
Liquid Limit (LL) Corrected CBR@ 0.2" 6.5 4.2 
Plastic Limit (PL) Dry Density as Molded 110.5 110.5 
Plasticity Index (PI) Molded Moisture Content 18.4 18.4 
Liquidity Index (LI) Percent of Maximum Density 98.0 98.0 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt 3.0 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 51.1 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/17/00 California Bearing Ratio Curves 
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Sample No.: CBR-5 Street: 0 
Description: Brown, rvtoist, Clayey and Silty Fine Statipn No.: 0 
Classification: sc Remark: 

Maximum Dry Density (pcf) 118.2 I I Unsoaked I Soaked I 
Opt. Moisture Content (%) 12.3 Corrected CBR @ 0.1" 18.1 3.2 
Natural Moisture Content 9.3 Corrected CBR@ 0.15" 9.3 0.9 
Liquid Limit (LL) Corrected CBR @ 0.2" 7.4 0.9 
Plastic Limit (PL) Dry Density as Molded 114.8 114.8 
Plasticity Index (PI) Molded Moisture Content 9.4 9.4 
Liquidity Index (LI) Percent of Maximum Density 97.1 97.1 
Percent Retained 3/4" Sieve 0.0 Moisture Content+/- Opt -2.9 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 39.9 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/03/00 California Bearing Ratio Curves 
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Sample No.: CBR-6 Street: 0 
Description: Tannish Brown, Moist, Clayey and Sil Statipn No.: 0 
Classification: sc Remark: 

Maximum Dry Density (pcf) 121.0 I I Unsoaked I Soaked I 
Opt. Moisture Content(%) 12.1 Corrected CBR @ 0.1" 17.6 26.9 
Natural Moisture Content 8.7 Corrected CBR@ 0.15" 19.5 21.3 
Liquid Limit (LL) Corrected CBR @ 0.2" 20.9 19.0 
Plastic Limit (PL) Dry Density as Molded 124.0 124.0 
Plasticity Index (PI) Molded Moisture Content 8.7 8.7 
Liquidity Index (LI) Percent of Maximum Density 102.5 102.5 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt -3.4 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 39.2 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/07/00 California Bearing Ratio Curves 
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Sample No.: CBR-7 Street: 0 
Description: Brown, Moist, Clayey and Silty Fine Statf>n No.: 0 
Classification: sc Remark: 

Maximum Dry Density (pet) 119.9 I I Unsoaked I Soaked I 
Opt. Moisture Content(%) 13.7 Corrected CBR@ 0.1" 6.5 8.8 
Natural Moisture Content 8.3 Corrected CBR @ 0.15" 6.5 7.0 
Liquid Limit (LL) Corrected CBR@ 0.2" 7.4 7.4 
Plastic Limit (PL) Dry Density as Molded 123.4 123.4 
Plasticity Index (PI) Molded Moisture Content 8.3 8.3 
Liquidity Index (LI) Percent of Maximum Density 102.9 102.9 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt -5.4 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 38.2 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/07/00 California Bearing Ratio Curves 
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Sample No.: CBR-8 Street: 0 
Description: Brown, Moist, Silty Fine SAND/ Trac Station No.: 0 
Classification: SM Remark: 

Maximum Dry Density (pet) 116.2 I I Unsoaked I Soaked I 
Opt. Moisture Content (%) 10.8 Corrected CBR@ 0.1" 27.3 14.8 
Natural Moisture Content 13.0 Corrected CBR @ 0.15" 21.3 6.0 
Liquid Limit (LL) Corrected CBR @ 0.2" 19.0 6.0 
Plastic Limit (PL) Dry Density as Molded 114.2 114.2 
Plasticity Index (PI) Molded Moisture Content 12.9 12.9 
Liquidity Index (LI) Percent of Maximum Density 98.3 98.3 
Percent Retained 3/4" Sieve 0.0 Moisture Content+/- Opt 2.1 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 36.4 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/07/00 California Bearing Ratio Curves 
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Sample No.: CBR-9 Street: 0 
Description: Orangish Brown, Moist, Clayey and Statip_n No.: 0 
Classification: sc Remark: 

Maximum Dry Density (pcf) 120.0 Unsoaked Soaked 

Opt. Moisture Content(%) 12.6 Corrected CBR @ 0.1" 17.1 20.4 
Natural Moisture Content 14.3 Corrected CBR @ 0.15" 13.4 13.9 
Liquid Limit (ll) Corrected CBR @ 0.2" 12.1 11.1 
Plastic Limit (PL) Dry Density as Molded 118.5 118.5 
Plasticity Index (PI) Molded Moisture Content 14.3 14.3 
Liquidity Index (LI) Percent of Maximum Density 98.8 98.8 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt 1.7 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 44.6 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 

Date: 08/07/00 California Bearing Ratio Curves 
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Sample No.: CBR-10 Street: 0 
Description: Brown, Moist, Silty Fine SAND Statipn No.: 0 
Classification: SM Remark: 

Maximum Dry Density (pcf) 124.5 Unsoaked Soaked 

Opt. Moisture Content(%) 11.4 Corrected CBR@ 0.1" 6.5 10.2 
Natural Moisture Content 10.0 Corrected CBR @ 0.15" 5.6 9.7 
Liquid Limit (LL) Corrected CBR@ 0.2" 7.0 10.2 
Plastic Limit (PL) Dry Density as Molded 124.5 124.5 
Plasticity Index (PI) Molded Moisture Content 9.9 9.9 
Liquidity Index (LI) Percent of Maximum Density 100.0 100.0 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt -1.5 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 35.3 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia 
Date: 08/07/00 California Bearing Ratio Curves 
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Sample No.: CBR-11 Street: 0 
Description: Brown, Moist, Clayey and Silty Fine Statjpn No.: 0 
Classification: sc Remark: 
Maximum Dry Density (pet} 112.5 Unsoaked Soaked 

Opt. Moisture Content (%) 14.5 Corrected CBR @ 0.1" 20.9 12.5 
Natural Moisture Content 7.6 Corrected CBR @ 0.15" 12.0 7.4 
Liquid Limit (LL) Corrected CBR @ 0.2" 8.8 5.1 
Plastic Limit (PL) Dry Density as Molded 110.2 110.2 
Plasticity Index (PI) Molded Moisture Content 7.6 7.6 
Liquidity Index (LI) Percent of Maximum Density 98.0 98.0 
Percent Retained 3/4" Sieve 0.0 Moisture Content +/- Opt -6.9 

Percent Retained No. 4 Sieve 0.0 Percent (%)Swell 
Percent Passing No.200 Sieve 41.2 

.-. -' 
-· 

Project: Mulberry Place Engineering Consulting Services, Ltd. 

Project No.: N4248 Chesapeake, Virginia ,. 
Date: 08/03/00 California Bearing Ratio Curves 
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Table Unified System of Classification 
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Highly Organic Soils PT 

- - - - - - - - - - - -
UNIFIED SOIL CLASSIFICATION SYSTEM (USGS) 

Typical names 

Well-graded gravels and gravel· 
sand mixtures, little or no fines 

Poorly graded gravels and 
gravel-sand mixtures, little or no 
fines 

Silty gravels, gravel-sand-silt 
mixtures 

Clayey gravels, gravel-saml-clay 
mixtures 

Well-graded sands anti gravelly 
sands, little or no fines 

Poorly graded sands and gravelly 
sands, little or no fines 

Silty sands, sand-silt mixtures 

Clayey sands, sand-clay mixtures 

Inorganic silts, very fine sands, 
rock flour, silty or cla)'ey fine 
sands 

Inorganic clays of low to 
medium plasticity, gravelly 
clays, sandy clays, silty clays, 
lean clays 

Organic silts and organic silty 
clays of low plasticity 

Inorganic silts, micaceous or 
diatomaceo11s fine sands or silts, 
clastic silts 

Inorganic clays of high plasticity, 
fat clays 

Organic clays ol' mediulll to 
high plasticity 

Peat, muck, and other highly 
organic soils 

Table (Continued) 

Classification criteria 

~ C., = IJ."'1/I) 111 Greater th:u1 4 
c:~ 
~ !:. c "" (D31

,)' Between 1 and 3 

~u~~~----·---o~·· __ x_o __ ~----------------------------------~ \A U') V) ·- :J t-

~ ·-..: ~ ;::: Not meeting both criteria for GW 
~~~u o 1--~------~------------------r-------------------1 d~~c:"~ I 
"' A. U ·- ::> Atterbcrg limits plot below "A" line Atterberg limits pOtting 
lft.:l t.:l "5 g' or plasticity index less than 4 in hatched area are 
~ ;:;" :;i] :5 f-.-----------------------, borderline classifications 
~ t.:l L'l >0 g. Atterberg limits plot above "A" line requiring use of dual 

~ ~ ~l--'~u_n_l~p-la~s-tic_·i~ty~h-ld_e_x~g~·r_e_at_e_r_t_h_an __ 7_-L_s_y_•n_b_o_l_s _______ 
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....c: 0 ~ 
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:v ;: t.~ 

...J /, ll') 

c = (D.~,)' lletwet!n l and 3 
. D,. X D,, 

Not meetin!,; both criteria for S\V 

Atterberg limits plot below "A" line 
or plasticity index less than 4 

Atterberg limits plot above "A" line 
and plasticity index greater than 7 

Atterber!,; limits plotting 
in hatched area are 
borderline classifications 
requiring use of dual 
symbols 

uor--~1.-~,~.~.-s~ti~ci~ty-rc""-.r~t------~,---r----r----r--~Vr---J 
Fur classification of fine-grainctl soils ami 

50 fine fraction of coarsc·grained soils. ----t----t----jr~"t----1 

Aller berg limits plotting in hatched @ L ~A line 
area urc borderline classifications 

;:; ·10 requiring use of dual symbols. LV 
""'.= Equation of A line: 
:j".'lO /'/ = 0.73(/.L @)1---+V---;t.-c---r----t-----r--, 

a: 20 ~--+---1-----t-=~~-rt----t--:-t-::.-1--1---1 
LV 8&§ 

I 0 f------1---- y 

I~=== :tE£ €t~ 
0 

0 10 20 40 50 60 70 00 HO 100 
Liquid limit 

Vi,ual·lllanual iJcntification, see ASTM Desigrwtion D2·188. 

Reprinted from the Annual Book of ASTM Standards Engineering Consulting Services, Ltd. 

-
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REFERENCE NOTES FOR BORING LOGS 

I. Drilling and Sampling Symbols: 

SS - Split Spoon Sampler 
ST - Shelby Tube Sampler 
RC- Rock Core; NX, BX, AX 

DC - Dutch Cone Penetrometer 
PA- Power Auger (no sample) 
HSA - Hollow Stem Auger 

PM - Pressuremeter 
WS -Wash Sample 

BS - Bulk Sample of Cuttings 
RB - Rock Bit Drilling 

Standard Penetration Test (SPT) refers to the blows per foot of a 140 lb hainmer free falling 30 inches on a 2 
in. O.D. split-spoon sampler, as specified in ASTM D-1586. The SPT blow count is commonly referred to 
as the N-value. Typically the split-spoon sampler is driven to depths of 18 to 24 inches. The SPT result, N
value, is commonly detennined by summing the second and third 6-inch increments. 

ll. Correlation of Penetration Resistances to Soil Properties: 

COHESIVE SOILS 
(CLAY, SILT and COMBINATIONS) 

NON-COHESIVE SOILS 
(SAND, GRAVEL, SILT and COMBINATIONS) 

CONSISTENCY SPT,N UNDRAINED DENSITY SPT,N 
(Blows/Foot) SHEAR STRENGTH (Blows/Foot) 

C, (PSF) 
VERY SOFT <2 <250 VERY LOOSE <5 

SOFT 3-5 250-500 LOOSE 6-10 

MEDIUM STIFF 6-10 500-1000 MEDIUM DENSE 11-30 

STIFF 11 -15 1000-2000 DENSE 31-50 

VERY STIFF 16-30 2000-4000 VERY DENSE 51-80 

HARD > 31 >4000 EXTREMELY > 81 
DENSE 

[Particle Size Identification]: 

• Boulders: 
• Cobbles: 
• Gravel: 

• Sand: 

Coarse 
Medium 
Fine 
Coarse 
Medium 
Fine 

8 inch diameter or more 
3 to 8 inch diameter 
1 to 3 inch 
1/2 to 1 inch 
1/4 to 1/2 inch 
2.00 nun to 1/4 inch (diameter of pencil lead) 
.42 mm to 2.00 mm (diameter of broom straw) 
.074 mm to .42 mm (diameter of human hair) 

Ill. Water Level Measurement Svmbols: 

WL -Water Level 
WCI - Wet Cave In 

WS - While Sampling 
DCI - Dry C_ave In 

WD - While Drilling ACR- After Casing Removal 
BCR- Before Casing Removal 

RELATIVE 
DENSITY 

(%) 
0-15 

16-35 

36-65 

66-85 

86-98 

99-100 

The water levels are those water levels actually measured in the borehole at the times indi~ated by the 
symbol. The measurements are relatively reliable when angering, without adding drilling fluids in a 
granular soil. In clays and plastic silts, the accurate detennination of water levels may require several days 
for the water level to stabilize. In such cases additional methods of measmement are generally applied. 
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Associated Developers, Inc. 
Mulberry Place 
ECS Project No. N4248 

Page 2 

of the soils encountered in the sampler. Representative portions of each sample were sealed in 
glass jars and delivered to our Williamsburg laboratory for further visual classification and 
laboratory testing. Observations for groundwater were also made during drilling operations and 
recorded on the logs. 

Subsurface Conditions 

An experienced geotechnical engineer classified each soil sample 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 hand auger 
boring logs. A brief explanation of the USCS and reference notes for boring logs are included 
herein. The geotechnical 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. 

In general, the subgrade soils consisted of erratic interbedded strata of Silty SAND (SM), Clayey 
SAND (SC, SC-CL) and Fine Sandy CLAY (CL) that extended to hand auger boring termination 
at 10 to 20 feet below existing site grades. More detailed subsurface conditions are provided on 
the enclosed soil test boring logs. 

Groundwater was not encountered in any of the borings performed within the proposed 
roadways. Groundwater was encountered at the proposed location of the stormwater 
management pond at a depth of about 12 feet below existing surface grade. It should be noted 
that groundwater fluctuations due to seasonal and environmental conditions should be 
anticipated. The long-term groundwater levels are not expected to impact construction or design 
of the roadways. Perched groundwater trapped over a confining stratum (clay) could occur at 
lower elevations across the site. 

Construction Recommendations 

For the construction of new exterior pavements, we recommend any soft, unstable and/or 
unsuitable materials be removed from the pavement areas. The stripped surface should be 
proofrolled and carefully observed at the time of construction in order to aid in identifying any 
localized soft or unsuitable materials. Such materials should be removed prior to any fill 
placement or grading for the new residential roads. If site work is performed during the wetter 
winter months, we anticipate that cohesive and moisture-sensitive subgrade soils subjected to wet 
conditions and/or ponding water will become unstable and require undercuts and replacement 
with dryer, suitable material, or will require scarifying and recompaction. Ideally, site work 
should be performed during the dryer summer and early fall months to minimize potential 
undercuts due to moisture intrusion and facilitate compaction. Exposed subgrade soils should be 
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graded to drain surface moisture, should be protected from repeated construction heavy traffic 
and covered as soon as possible with the full design depth of the aggregate base course that is 
compacted in accordance with VDOT specifications. We recommend that the surface asphalt 
wearing course be placed after heavy construction traffic has ceased (after lots are developed). 
At that time isolated failed areas (if any) of asphalt base course may be repaired prior to final 
paving operations. 

An important consideration with the design and construction of new 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 sub grade materials becoming saturated over a long period of time. Based upon the results of 
the soil test borings, the groundwater table should not affect the performance of pavements; 
however, surface runoff water that is trapped during construction on the exposed cohesive 
sub grade soils could create localized deterioration of the soil's bearing capacity. Standing water 
that may develop on the surface of the pavement may be minimized by adequate design (surface 
graded to control runoff to desired locations - catch basins, drain inlets, gutters, etc.), adequate 
compaction of each lift of pavement material (to minimize localized settlements that result in 
ponding) and accurate fine grading of each lift of pavement material (to achieve the desired 
design grades). Standing water that tends to develop within the base course layer may be 
minimized 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. Weep holes should be covered with an open graded aggregate 
wrapped in a suitable non-woven geotextile drainage fabric to remain effective. 

The soils encountered in soil test borings and bulk sampling program generally appear to suitable 
for use as compacted structural fill for roadway support for the new roads at Mulberry Place. It 
also appears that materials to be cut from the proposed stormwater management pond will be 
suitable for reuse as engineered fill beneath new roads. A large majority of the roadway cuts 
appear to be too granular to be used for the earth dam core. However, the lower 2 feet of 
material to be cut fro111 the pond (Sandy Clay) appear to be suitable for use within the core. The 
lower 4 feet of cut from the pond may be used for core material if it is mixed to create a more 
homogeneous clayey material. It also appears that materials to be cut from the utility trenches 
will generally be suitable for backfill of the trenches. As with any earthwork placement project, 
it is important that proposed fill materials be properly moisture-conditioned to within 3 percent 
of the soil's optimum moisture content prior to compaction to the specified Standard Proctor dry 
density. When the soils encountered in our subsurface exploration program are prepared as 
recommended, it is our opinion that lime stabilization of the subgrade soils should not required 
for these subgrade soils. The Geotechnical Engineer should monitor utility trench backfilling 
operations and roadway subgrade preparations in accordance with applicable VDOT standards. 
Undercutting of unsuitable materials or utilization of a woven, separation and reinforcement 
geotextile such as AMOCO Propex 2002 to improve areas of weak sub grade may be used based 
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on the recommendation of the Geotechnical Engineer. The use of geotextile fabrics to help 
stabilize subgrade soils and provide a separation between the soil and stone layers may be 
required on a larger scale during the wetter winter months, especially if the construction schedule 
limits the time required to rework materials (scarify, dry, and recompact). 

Pavement Design 

The soil test borings and CBR testing performed on bulk sample subgrade soils collected from 
the boring locations indicate that the sub grade soils are comprised of Clayey SAND (SC), Sandy 
CLAY (CL) and Silty SAND (SM) materials. The CBR test results indicate that the subgrade 
soils possess soaked CBR values of 12.1, 10.7, 19.0, 7.0, 3.2, 26.9, 8.8, 14.8, 20.4, 10.2, and 
12.5. We recommend a design CBR value of 8.6, computed as two-thirds of the average soaked 
CBR value, be considered for pavement design. The lowest and highest soaked CBR values 
from CBR-5 and CBR-6 (3.2 and 26.9) were not used in the calculation. 

The laboratory test results indicated the eleven CBR samples contained between 28 and 61 
percent fines (silts and clays) passing the No. 200 sieve. These soils are classified as AASHTO 
Groups A-7-5, A-6, A-4 and A-2-4. Based on these AASHTO designations, these soils fall 
between resiliency factor values of 3.0 and 2.5. For design purposes, we will conservatively 
consider a resiliency factor value of2.5 in the calculations. 

Based on the laboratory test results for the samples obtained from the roadway subgrades and the 
criteria outlined in Table 1 of the 1996 edition of VDOT's Pavement Design Guide for 
Subdivision and Secondary Roads in Virginia, we have determined that a Resiliency Factor (RF) 
of 2.5 should be used for design purposes. Using an RF value of 2.5 and the design CBR value, 
we computed a Soil Support Value (SSV) of 21.5. The average daily traffic value (ADT), 
thickness index required (DJ, the proposed designs and the thickness index for the proposed 
designs (Dp) are summarized in Table 1. A traffic volume of 10 vehicles per day was considered 
for each single family dwelling in computing the pavement sections for each roadway section. 

PROPOSED DESIGNS 
Mulberry Lane 500 10.6 6.0 3.0 1.5 13.725 
STA 10+50 (Entrance) to 23+00 
Mulberry Lane 220 7.4 6.0 0.0 2.0 9.34 
STA 23+00 to 30+00 

Circle 100 6.4 6.0 0.0 
Wallace Court 0 0.0 
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Although the above pavement sections meet mtmmum VDOT criteria for residential and 
secondary roads, it will likely prove more prudent and ultimately more cost effective to 
implement a two layer asphalt system for the entire project. This pavement section would be 
comprised of 1.5 inches of surface asphalt (SM-2A or the new superpave mix SM-9.5), 3.0 
inches of base asphalt (BM-2 or the new superpave mix BM-25) and 6 inches of crushed stone 
aggregate (21A). 

Stormwater Management Pond 

It is our understanding that the stormwater management pond is planned to be a wet pond with a 
permanent pool of water. It is also our understanding that the cut for the pond will be 
approximately 10 feet from existing surface grades. Based on the soil test boring performed in 
the area of the proposed pond, the soils at a depth of 10 feet are clayey and should retain water 
successfully. These clayey soils were encountered at a depth of approximately 8 feet below 
existing surface grade (at the boring location), so if the elevation of the permanent pool is to be 
higher than this, a more clayey material may need to be benched into the existing slopes to at 
least the desired pool elevation. The benching should be performed in two foot steps (two feet 
horizontally and two feet vertically), compacted to at least 95% of the materials standard Proctor 
maximum dry density, and then shaped as desired. The upper 8 feet of material to be removed 
from the pond area appears to be suitable for reuse as fill beneath new pavements. The materials 
between depths of 8 and 10 feet appear to be suitable for use as dam core material. 

Closing 

We have appreciated being of service to Associated Developers, Inc. during the exploration and 
design phases of this project and look forward to its successful completion. If you should have 
any questions regarding the information and recommendations contained in this report or if we 
can be of any further assistance, please do not hesitate to contact us. 

Respectfully, 

ENGINEERING CONSULTING SERVICES, LTD. 

Mark L. Jenkins, P.E. 
Project Engineer 
Williamsburg Branch Manager 
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Appendix: 1. Boring Location Diagram 
2. Soil Boring Logs 
3. Laboratory Test Summary 
4. Unified Soil Classification System and 

Reference Notes For Boring Logs 

mlj/N4248rds.doc 
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LOT & SECTION NUMBER: LOTS 1-50 
COUNTY, STATE: JAMES CITY COUNTY, VA 
ADC MAP PAGE/GRID: VP/5/A-1 
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E9 = Approximate CBR Location 
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CLIENT JOB II BORING # SHEET 

Ecs...ro ASSOCIATED DEVELOPERS, INC. N4248 POND 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/Fr.l 

1 2 3 4 6+ 

~ 
DESCRIPTION OF MATERIAL PlASTIC WATER UQUJD ,.... 

LDIIT X CONTENT X UKIT X t>.-
(j ...... X ---------·---------!:> 

; Dol ~ ~ § 
g 

ci ~ :z 10 20 30 40 60+ 

~ :z 

~ 
ENGLISH UNITS 0 

~ ~ ~ I § 11.:1 STANDARD PENETRATION Q 

~ !i !i 
M 

SURFACE ElEVATION ® ...: ...: .. Dol BLOWS/Fr • 
Ill Ill Ill 10 20 30 40 60+ 0 

Silty Fine SAND, With Organic - -
- 1 ss 24 24 Fragments, Dark Brown, Moist, - 5 - -

Loose, (PT) / -- ,_ 
:~21 - 2 ss 24 24 Silty Fine SAND, Trace Clay, -- -

Oranglsh Brown, Moist, Medium 

I 
-- Dense, (SM-SC) -

~ 5- 3 ss 24 24 - 20 
- -

Silty and Clayey Fine SAND, 

I 
-

- Orangish Orange, Moist, Medium -- 4 ss 24 24 '-- ;:!6 
- Dense, (SC) ,_ 

Moist,/ 
,_ 

- \Silty and Clayey Fine SAND, 
,_ 

~ - 5 ss 24 24 ,__ 12: - Orangish and Tannish Brown, ,__ 
10 Medium Dense, (SC) 

,__ 
- ,__ 
- 1-
- Fine Sandy and Silty CLAY, Orang ish ~ - and Grayish and Tannish Brown, - -Moist, Stiff, ( CL) I 

,....-
- ,__ 

~ ~ 10 - 6 ss 24 24 Fine Sandy and Silty CLAY, Dark 1-
- 1-

15 Gray, Moist, Medium Stiff, (CL) 1-
- '--

- -- -- 1-
- 1-

- Silty and Clayey Fine to Medium 1-
~11 - 7 ss 24 24 SAND, With Shell Fragments, Light 

,__ 
- 1-

20 '-Gray, Moist to Wet, Stiff, (CL) / 
,__ 

- 1-
-

20.0' 
1-

- END OF BORING @ 1-- 1-
- 1-
- 1-
- 1-
- 1-
- ,__ 

25- 1-
- 1-
- -- -
- -- -
- -
- -- -
- -

30- -

THE STRATirtCATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL 12'2" WS OR@ DOffiNG STARTED 7-21-00 TOPSOIL DEPTH: 20" 

WL BCR ACR DOffiNG COMPLETED 7-21-00 CAVE IN DEPTH e 17' 

WL RIG FOREMAN RR DRIWNG KETHOD 
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CLIENT JOB II BORING II SHEET 

Ec!a-D ASSOCIATED DEVELOPERS, INC. N4248 B-1 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAUBRATED PENETROMETER 

TONS/FT. 1 
JAMES CITY COUNTY, VIRGINIA 1 2 3 4 D+ 

~ 
DESCRIPTION OF MATERIAL PLASTIC 'WATER UQUID .... UYIT X CONTENT X UIOT X 

~ 

tl -- X ---------·---------fl. 
g w ~ ~ § ~ 0 ~ :z: 10 20 30 40 DO+ 

~ 
:z: .:::. ii: ENGLISH UNITS 0 

§ i i ~ !:! ~ STANDARD PENETRATION .:::. 
~ ~ 

SURFACE ELEVATION ® BLOWS/FT • 
~ .. w 

rn 
~. 10 20 30 40 60+ 0 - Silty fine SAND, Brown, Moist, Very r-- 1 ss 24 24 Loose, (SM) r- 3: - r-

- Sandy and Silty CLAY, Oranglsh r-- 2 ss 24 24 Brown, Moist, Very Stiff, (CL) f- f6 - r-
r--- r-

H 5- 3 ss 24 24 r-- f-

- Silty and Clayey Fine SAND, r-- 4 ss 24 24 Oranglsh Brown, Moist, Medium r- ~6 - r-
Dense, (SC-CL) I f-- r-

33: - 5 ss 24 24 Silty and Clayey Fine SAND, f-- f-
10 Orangish and Tannish Brown, Moist,} r-- Dense, (SC) f-- r--- f-- END OF BORING @ 1 0.0' r--

- f-- r-- f-- f-- f-
15- 1-

- r-- r--
- f-- r-- f-
- f-- r--- 1-- ,._ 

20- -- -- -- r - f-
- r-- f-- r-- r--
- f-

25- r-
- r--- f-- r-- f-
- r-- r--
- f-
- f-- r-

30- '-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

'WL NONE 'WS OR@ BORING STARTED 7-21-00 TOPSOIL DEPTH: D 

'WL BCR ACR BORING COMPLETED 7-21-00 CAVE IN DEPTH e 7'9" 

'WL RIG FOREMAN RR DRIWNG METHOD 
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CLIENT JOB # BORING # SHEET 

ECs..,.D ASSOCIATED DEVELOPERS, INC. N4248 B-2 1 OF 1 
PROJECT NAME ARCHITECT-ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/FT. I 

1 2 3 4 6+ 

! DESCRIPTION OF MATERIAL PLASTIC WATER UQUID ..... UMIT X CONTENT X um x eo. 
tl ..... X ---------·--------- t.. 

; § ! !3 g 
Dol § c:i ~ 2: 10 20 30 40 60+ 

f 2: Q iii ENGLISH UNITS 0 

§ Dol ~ ~ ~ ~ ~ STANDARD PENETRAnON Q 

~ ~ ~ ~ 
SURFACE ElEVATION ® .. Dol BLOWS/FT • 

fl) fl) 
\J 10 20 30 40 60+ 0 

Silty and Clayey Fine SAND, Brown, 
... 

- r-

~-
: . - 1 ss 24 24 Moist, Very Loose, (SC) r- . 

- r-

?'22: - Fine Sandy and Silty CLAY, Orangish r-- 2 ss 24 24 Brown, Moist, Very Stiff, (CL) - . - - . . . . . . 
- Fine Sandy and Silty CLAY, Orang ish - ~ 20 5- 3 ss 24 24 and Reddish and Tannish Brown, 

,...-
- r-

Moist, Very Stiff, (CL) r-
- r-- 4 ss 24 24 '- ~7 - -
- Silty and Clayey Fine SAND, -- 5 ss 24 24 Orangish and Tannish Brown, Moist, - 32: 

10- -
Dense, (SC) -- r-- 6 ss 24 24 r- 26 - -

- -- END OF BORING @ 12.0' -- -
- -- -

15- r-
- '--
- -- -- -- -- -- -
- -
- ,...-

20- ,...-

- r-
- r-- r-
- r-
- r-
- r-
- r-- '--
- ,...-

25- f-
- r-
- r-- f-
- r-
- 1-
- f-
- -
- -- 1-

30- '--

THE STRATJF'ICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

WL NONE 1fS OR@ BOmNG STARTED 7-21-00 TOPSOIL DEPTH: 2" 

WL BCR ACR BOmNG COMPLETED 7-21-00 CAVE IN DEPTH e 7'1 0" 

'WL me FOREMAN RR DRIWNG METHOD 
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CLIENT JOB # BORING I SHEET 

ECs..,.D ASSOCIATED DEVELOPERS, INC. N4248 8-3 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAlJBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/FT. I 

1 2 3 4 fi+ 

! DESCRIPTION OF MATERIAL PLASTIC WATER lJQUID ...... UlliT X CONTENT X [J)(l'l' " c. 
tl ...... X ---------·----------A 

~ ~ ! !3 ~ lkl § 0 ~ :z: 10 20 30 40 fiO+ 

f :z: iS ~ ENGLISH UNITS 0 
i= 

~ ~ ~ i 
PI: :: lkl s STANDARD PENETRATION Q 

~ ~ SURFACE ELEVATION ~ ® 
#i #i oC .. lkl BLOWS/FT • 

II) 
~ 10 20 30 40 fiO+ 0 

Silty and Clayey Fine SAND, Tannish ~ -
12 : - 1 ss 24 24 Brown, Moist, Medium Dense, (SC) t-

- f-
t-- f-- 2 ss 24 24 t- 25 - f-

- Silty and Clayey Fine SAND, t-
5- 3 ss 24 24 Orang ish and Tannish Brown, Moist, f- 35 - t-

Medium Dense, (SC) f-- f-- 4 ss 24 24 f- 57 - f-

- Fine Sandy and Silty CLAY, f-- 5 ss 24 24 Yellowish and Tannish Brown, Moist, t- 5 - t-

10- Very Stiff, (CL) / f-
t-- 6 ss 24 24 Sandy and Silty Fine SAND, Orang ish f- ~7 - t-

'\..Brown, Moist, Dense, (SM) / f-- t-- t-- END OF BORING @ 12.0' t-- t-- f-
15- t-- f-- t-- t-- f-- t-- f-- t-- t-- f-
20- t-- t-- t-

- t-
- t-- t-- t-- f-- '-
- -

25- t-- t-
- t-- t-- t-- 1-
- f-
- 1-- t-- 1-

30- ..._ 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET\IEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL NONE WS OR@ BORING STARTED 7-28-00 TOPSOIL DEPTH: 1.5' 

WL BCR ACR BORING COMPLETED 7-28-00 CAVE IN DEPTH e 9'9" 

WL RIG FOREMAN RR DRIWNG METHOD 
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CUENT JOB # BORING # SHEET 

ASSOCIATED DEVELOPERS, INC. N4248 B-4 1 OF 1 Ecft 
~P-RO-J-EC-T--NA_M_E ______________ ~~~~r-A-RC_H_IT_E_cr ___ E_N~G~IN-E-ER------~---------; ~L1il) 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD 

JAMES CITY COUNTY, VIRGINIA 

DESCRIPTION OF MATERIAL 

tl 
Dol 

-0- CAUBRATED PENETROMETER 
TONS/FT. I 

1 2 3 4 6+ 

PLASTIC WATER UQUJD 
LDIIT X CONTENT X UMIT X 

X ----------·---------A 
~ ~ ! 
>- ENGLISH UNITS ~ o t--+----t----+-----"1---+---1 
~ 1-------------------t ~ ~ 

g 
~ ci ~ 

~ 
:z: 

10 20 30 40 60+ 

8 SURFACE ELEVATION ~ ...l 

tl .. Dol 
~ ~ 2 Q !i :ll 

10\ STANDARD PENETRATION 
10' BLOWS/FT. 

0 lo 
-c ~ -c 
fl) fl) 

-- 1 ss 24 -
-

2 ss 24 

Fine Sandy and Silty CLAY, Brownish .:. 
24 [\and Reddish White, Very Stiff, (CL) j = 

-+---t-+---1--h Fine Sandy and Silty CLAY, Grayish J f = 
24 Brown, Moist, Hard, ( CL) j ~ --

-
5- 3 ss 24 -+--+--t---t--hi\Fine Sandy and Silty CLAY, With /~ 24 Sand Lenses, Li~ht Gray, Moist, : -

-+----1--+--1---i Very Stiff, ( CL) -
- -
- 4 ss 24 
-

24 Silty and Clayey Fine SAND, := 
--t--lf---1--+--h Orangish and Tannish Brown, Moist,~~~ 
: 5 SS 24 24 Dense, (SC) 

10 - '-S-i-lt-y-Fi_n_e_S_A_N_D_,_Y_e_l_lo_w_i_s_h_T_a_n_, --.J 

: 6 ss 24 24 Moist, Dense, (SM) 
-
-- END OF BORING @ 12.0' ---

15----------
20-----

-
----

25------
----

30-

---
1-

I
I------------------------
I
I
I
I
I
I
I
I-
r-
1--

10 20 30 40 60+ 

:5()32 i ./ . 

~30 

34 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL NONE WS OR@ BORING STARTED 7-28-00 TOPSOIL DEPTH: 4" 

WL BCR ACR BORING COMPLETED 7-28-00 CAVE IN DEPTH e 9'1 0" 

WL RIG FOREIIAN RR DRIWNG METHOD 
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CLIENT JOB # BORING # SHEET 

AssociATED DEVELOPERs. INC. N4248 a-s 1 OF 1 Eco 
r-P-RO-J-Ecr---NA_M_E ______________ ~------r-A-RC-H-IT_E_cr __ E_N~G-IN-E-ER------~---------; ~1rl) 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD 

JAMES CITY COUNTY, VIRGINIA 

~ 
DESCRIPTION OF MATERIAL 

tl 
£ ~ ~ llol 

0 ~ f :z: iS 

~ 
ENGLISH UNITS 

llol ~ i ~ c !li ~ 
SURFACE ELEVATION 

:i ..: 
rn rn 

0 
Silty Fine SAND, Trace Organics, -

- 1 ss 24 24 Brown, Moist, Dense, (SM) -
- Silty Fine SAND, Light Brown, - 2 ss 24 24 Moist, Medium Dense, (SM) -
- Silty and Clayey Fine SAND, With 

5- 3 ss 24 24 Cobbles, Trace Fine Gravel, -
Brownish Orange, Moist, Dense, (SC) / -- 4 ss 24 24 No Recovery -

- Silty and Clayey Fine SAND, With - 5 ss 24 24 
10-

Gravel, Orangish Brown, Moist, 
Medium Dense, (SC) ------ END OF BORING @ 12.0' -

-
-

15-----
-
-
-
-
-

20-
-
-
-
--
-
-
-
-

25-----
-
---
-

30-

-(}- CAUBRATED PENETROKETER 
TONS/FT. 2 

1 2 3 4 IH 

PLASTIC 'WATER UQUID 
UKIT X CONTENT X UKIT X 

X ---------·---------A 

10 20 30 40 50+ 

...... 
1:* ....... 

!3 £ 
§ :z: 

0 

® 
STANDARD PENETRATION 

BLOWS/FT • ~ ~ 
~ .. llol 

\7 10 20 30 40 50+ 
.:: 
- 40 -

~6 
t-
t-
r-

:36 
t-
t-
t-
t-
f-
t-
t-

--
-
-
-
-
-
-
---
-
--
-
--
-
-
-
----
-----
'-
t-
t-
t-
t-
t-
t-
t-
t-
r-
t-
t-
t-
'--

THE STRATIF'ICATION LINES REPRESENi 'tHE APPROXIMAiE BOUNDARY LINES BET\IEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

'WL N/ A 'WS OR @) BORING STARTED 7-21-00 TOPSOIL DEPTH: 12" 

'WL BCR ACR BORING COKPLETED 7-21-00 CAVE IN DEPTH e 8' 

'WL RIG FOREKAN RR DRIWNG METHOD 
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CLIENT JOB II BORING II SHEET 

Ecs...ro ASSOCIATED DEVELOPERS, INC. N4248 8-6 1 OF 1 
PROJECT NAME ARCHITECT-ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/FT. I 

1 2 3 4 6+ 

! DESCRIPTION OF MATERIAL PLASTIC WATER UQUID ,..... 
UKIT!II: CONTENT !II: UJ(JT !II: 

~ 

ti ..... X ---------·---------A 
~ Dol ~ ! § ~ 0 ~ z 10 20 30 40 60+ 

~ 
z Q t; ENGLISH UNITS 0 

§ i ~ i I ~ STANDARD PENETRATION Q !i SURFACE ELEVATION ® 
Ui Ui oC .. Dol BLOWS/FT • 

ID ~ 10 20 30 40 60+ 0 - Silty Fine SAND, Tannish Brown, 1.:_ 
- 1 ss 24 24 Moist, Medium Dense, (SM) - 13: - -
- Silty Fine SAND, Trace Clay, -- 2 ss 24 24 Orangish Brown, Moist, Medium - 20 - -

Dense, (SM) / -- r-
5- 3 ss 24 24 Silty and Clayey Fine SAND, - 40 - -

Orangish Brown, Moist, Dense, (SC) I -- -
43: - 4 ss 24 24 Silty Fine SAND, Tannish Orange, -

- -
Moist, Dense, (SM) -- -

- 5 ss 24 24 - 7 - -
10 

Silty Fine SAND, Tannish Pinkish - -- 6 ss 24 24 and Orange, Moist, Medium Dense, - 25 
- -

'\. (SM) / -- -- -- END OF BORING @ 12.0' -
- -
- -

15- -- -
- -- -- -
- -- -- -- -- -

20- -- -- -- -- -- -- -- -- -- -
25- -- -- -- -- ..... 

- -- c-- -- -
- r-

30- '--

THE STRATJF"ICATJON LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

WL NONE WS OR@ BORJNC STARTED 7-21-00 TOPSOIL OEPTH: 6" 

WL BCR ACR BORJNC COMPLETED 7-21-00 CAVE IN DEPTH e 11'3" 

WL RJC FOREMAN RR DRJWNC KETHOD 
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CLIENT JOB II BORING I SHEET 

Ecs..,.D ASSOCIATED DEVELOPERS, INC. N4248 B-7 1 OF 1 
PROJECT NAME ARCHITECT-ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -cr CAUBRATED PENETROMETER 

TONS/PT. I 
JAMES CITY COUNTY, VIRGINIA 1 2 3 4 6+ 

! DESCRIPTION OF MATERIAL PLASTIC WATER lJQUJD ..... 
lJKIT " CONTENT" [J)(JT " 1:* 

1&1 ....... X ---------·---------fl. u g ;: 1&1 ~ ! § 0 II. :z: 10 20 30 40 60+ 

f :z: i: s ~ ENGLISH UNITS 0 

~ ~ ~ 1&1 

~ ~ 1&1 > STANDARD PENETRATION Q !i ~ 
SURFACE ELEVATION ~ ® ::11 ::11 BLOWS/PT. 

<C :i <C .. 1&1 
II) II) 

'\1 10 20 30 40 60+ 0 
Silty Fine SAND, Tannish Brown, 

... - -
1~ - 1 ss 24 24 Moist, Medium Dense, (SM) -

- -
- Silty Fine SAND, Orangish Brown, -- 2 ss 24 24 Moist, Medium Dense, (SM) - 1 - -
- Silty and Clayey Fine SAND, -

44 5- 3 ss 24 24 Orang ish and Reddish and Tannish -- -
Brown, Moist, Dense, (SC) I -

- -- 4 ss 24 24 Silty Fine SAND, Orang ish and - ~7 - -
Tannish Brown, Moist, Dense, (SM) I -

- -- 5 ss 24 24 Silty and Clayey Fine SAND, 
- .8 - -

10 Orang ish and Tannish Orange, Moist/ -- Medium Dense, (SC) 
,__ 

- 6 ss 24 24 - £:!6 - -I\ Silty Fine SAND, Trace Cloy, I -- -
- Brownish and Pinkish Dark Orange, -- Moist, Medium Dense, (SM) -- -
- -

15- END OF BORING @ 12.0' :-
- f-
- f-
- f-
- f-
- f-
- f-
- r-
- f-- f-

20- f-
- f-
- t-- f-- t-- f-
- f-- -
- -
- -

25- -- -- -- -- -- -
- -- -
- -
- -

30- -

THE STRATIF'ICATJON LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

YL NONE ws ORO BORlNG STARTED 7-21-00 TOPSOIL DEPTH: NONE 

WL BCR ACR BORlNG COMPLETED 7-21-00 CAVE IN DEPTH e 11'5" 

WL RlG FOREKAN RR DRIWNG KE'l'HOD 
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CLIENT JOB # BORING II SHEET 

Ecs..,.D ASSOCIATED DEVELOPERS, INC. N4248 B-8 1 OF 1 
PROJECT NAME ARCHITECT-ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/FT. I 

1 2 3 4 6+ 

~ 
DESCRIPTION OF MATERIAL PLASTIC WATER IJQUID ..... IJKIT ~ CONTENT~ um ~ 1:* X ---------·---------ll (j ...... ..... 

£ Dol ~ ~ ~ ~ c) D. 10 20 30 40 60+ 
~ 

:z 

E 
:z 8 

~ 
ENGLISH UNITS 0 

i i ~ ~ § STANDARD PENETRATION c !i ; SURFACE ELEVATION ® 
D1 D1 D1 .. Dol BLOWS/FT • 

b 10 20 30 40 60+ 0 
Silty Fine SAND, Brown, Moist, - r-

- 1 ss 24 24 Loose, (SM) 1- 10 
- r-
- Silty Fine SAND, Orang ish and 1-

f6 - 2 ss 24 24 Tannish Brown, Moist, Medium Dense, r-
- r-

(SM) / r-
- r-

5- 3 ss 24 24 Silty and Clayey Fine to Medium 1- 18 
- r-

SAND, Orangish and Reddish Brown,/ r-- Medium Dense, (SC) r-
- 4 ss 24 24 1- i37 - r-

,\Silty end Cleyey Fine to Medium / 1-
- SAND, Trace Gravel, Oran~ish Brown, r-
- 5 ss 24 24 r- 23; 
- Moist, Medium Dense, (SC r-

10 r-
- ~'Silty end Clayey Fine SAND, /, 

1-
- 6 ss 24 24 r- .18 - Orangish Brown, Moist, Medium r-

\Dense, {SC) 1 1-- r-
- r-
- Silty Fine to Medium SAND, Orangish r-
- Brown, Medium Dense, (SM) r-
- r-

15- r-
- END OF BORING @ 12.0' 1-
- r-
- r-
- r-
- r-
- r-- r-- 1-- r-

20- 1-
- -- -- -- -- -
- -
- -
- -- -

25- -- -- -- -- -- -- -- -
- -- -

30- -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

'WL NONE WS OR@ BORING STARTED 7-21-00 TOPSOIL DEPTH: 1.5' 

'WL BCR ACR BORING COMPLETED 7-21-00 CAVE IN DEPTH e 11' 

'WL RIG FOREMAN RR DRIWNG KETHOD 
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CUENT JOB /1 BORING I SHEET 

AssociATED DEVELOPERs, INc. N4248 B-9 1 OF 1 Eco 
~PR_O_J-EC_T_N_AM __ E ________ ~~--~~~~~A-RC-H~IT~E-cr---E-N~GI-N-EE_R ______ ~--------_, ~1rl) 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD 

JAMES CITY COUNTY, VIRGINIA 

g DESCRIPTION OF lofATERIAL ,.... .... t>.-
tl .... 

s 14 ~ ! ~ 0 ~ 
~ 

:.: iS i ENGUSH UNITS 
~ ~ i ~ Q 

~ ~ ~ 
SURFACE ELEVATION 

c .. 
en en '\] 0 - Silty Fine SAND, Tannish Brown, -- 1 ss 24 24 Moist, Loose, (SM) -- -

- Sandy and Silty CLAY, Oran~sh -- 2 ss 24 24 Brown, Moist, Very Stiff, (CL -- -
- -Silty and Clayey Fine to Medium 5- 3 ss 24 24 SAND, Orangish Brown, Moist, Medium --
-- 4 ss 24 24 -
-
- 5 ss 24 24 

1 0---+--+-+----+---1 -
- 6 ss 24 24 -

Dense, (SC) 

Silty and Clayey Fine SAND, With 
Organic Lens 09', Oranglsh Brown, 
Moist, Medium Dense, (SC) 

-----
-
------

- Silty Fine SAND, Trace Clay, -
: 7 SS 24 24 Orangish Brown, Moist, Medium : 
-+--+--11---+---to\..,. Dense, (SM) / -
- "'------------------------------J -15- ~ 
: END OF BORING @ 14.0' ~ 
- -- -- :--- ~ - ~ 
- ~ 

- ~ 

20- ~ - ~ - ~ - ~ - ~ - ~ - ~ - ~ 
- ~ - ~ 

25- ~ - ~ - ~ - ~ 
- ~ 
- ~ - ~ - ~ 
- ~ - ~ 

30- ~ 

,.... 
~ 
:.: ; 
14 

-0- CAIJBRATED PENETROKETER 
TONS,In'.l 

1 2 3 4 6+ 

PLASTIC WATER IJQUJD 
UMIT " CONTENT X IJKIT X 

X ----------·---------6 

10 20 30 40 60+ 

10\ STANDARD PENETRATION 
10' BLOWS/n' • 

10 20 80 40 60+ 

9 

20 

40 

~18 

21 

THE STRATifiCATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

WL NONE 1t'S OR @ BORING STARTED 7-21-00 TOPSOIL DEPTH: 4" 

WL BCR ACR BORING COKPLETED 7-21-00 CAVE IN DEPTH e 14' 

'WL RIC FOREIIAN RR DRJLIJNG KETHOD 
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CUE NT JOB II BORING I SHEET 

ECs.rD ASSOCIATED DEVELOPERS, INC. N4248 B-10 1 OF 1 
PROJECT NAME ARCHITECT-ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/Ff,l 

1 2 3 4 6+ 

K DESCRIPTION OF MATERIAL PLASTIC WATER UQUID -- UKtT,; CONTENT,; UKIT,; t>lt 
X ---------·--------- t:. tl ..... 

; Dl ~ ! ~ 
g 

g ~ :z: 10 20 30 40 60+ 

~ 
Q 

I 
ENGUSH UNITS 0 

i ~ ~ ~ § Q 

~ !i SURFACE ELEVATION ® 
STANDARD PENETRATION 

:i < .. Dl BLOWS/FI' • 
ID \7 10 20 30 40 60+ 0 

Silty Fine SAND, With Organics, - -

11 
: - 1 ss c4 C4 Dark Orange, Moist, Very Loose, -- -

\ (SM) / -- -- 2 ss 24 24 Silty and Clayey Fine SAND, r-- 1- . 11 
Oranglsh Brown, Moist, Medium 1- : - Dense, (SC) 1-

j~13j 5- 3 ss 24 24 -- -- : 
- -- 4 ss 24 24 - 10 - --- -- 5 ss 24 24 - 18 - -

10 - -
END OF BORING 1 0.0' - @ -- 1-- 1-- r-- 1-- r-- 1-- -

15- -- -- -- -- -- -- -- -- -- -
20- -- -- -- -

- -- -- -- -- -- -
25- f-

- 1-
- r-- 1- ' - 1-- r-- f- : 
- -- -- -

30- ..__ 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET'JEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL NONE ws oR@ BORING STARTED 7-21-00 TOPSOIL DEPTH: 4" 

WL BCR ACR BORING COMPLETED 7-21-00 CAVE IN DEPTH e 7'6" 

WL RIG FOREMAN RR DRIWNG METHOD 
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CLIENT JOB IJ BORING I SHEET 

Ecs.:..D ASSOCIATED DEVELOPERS, INC. N4248 8-11 1 OF 1 
PROJECT NAME ARCHITECT-ENGINEER 

MULBERRY PLACE 
SITE LOCATION CENTERVILLE ROAD -o- CAIJBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/Ff.l 

1 2 3 4 6+ 

! DESCRIPTION OF MATERIAL PLASTIC WATER IJQUJD .... IJ)liT X CONTENT X IJKIT X .... ~ 

tJ .... X --------·---------1:1 .... 
s Dol ~ a ~ ~ 0 ~ z 10 20 30 40 60+ 

f z 6 
~ 

ENGLISH UNITS 0 

~ ~ i ~ § Ill STANDARD PENETRATION Q !li ~ ~ 
SURFACE ELEVATION ® 

:i .. Dol 
BLOWS/Ff • 

II) II) b 10 20 30 40 60+ 0 
Silty Fine SAND, Light Brown, - 1- : - 1 ss 24 24 Moist, Loose, (SM) f- 4: - ,__ 

- Silty and Clayey Fine SAND, f-
- 2 ss 24 24 Orangish Brown, Moist, Medium f- 10 - f-

Dense, (SC) ,__ 
- f-

5- 3 ss 24 24 f- H - f-
f-

- 1-
- 4 ss 24 24 r-- 10 - f-

f-
- 1-
- 5 ss 24 24 1- p 
- f-

10 1-
- f-
- 6 ss 24 24 1- 22: - f-

-
12.0' 

1-
- END OF BORING @ ,__ 
- 1-
- f-
- 1-

15- 1-
- f-
- 1-
- 1-
- f-
- 1-
- f-
- 1-
- f-
- 1-

20- 1-
- 1-
- 1-
- 1-
- 1-
- 1-
- 1-
- 1-
- f-
- 1-

25- f-
- 1-
- f-
- 1- .. 
- f-
- ,__ 
- 1-
- f-
- 1-
- f-

30- '--

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL NONE WS OR@ BORING STARTED 7-21-00 TOPSOIL DEPTH: 18" 

WL BCR ACR BORING COMPLETED 7-21-00 CAVE IN DEPTH e 9'5" 

WL RIC FOREilAN RR DRILLING KETHOD 
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-------------------
ECS~j CBRSummary 
Sample Depth %Passing Natural Moisture Atterberg Limits Optimum Max Dry CBR CBR uses 
Number (feet) #200 Sieve Content% LL/PL/PI Moisture Density Value Value Symbol 

% % Soaked Unsoaked 

CBR-1 0-4 58.6 17.1 27/11116 11.7 117.3 12.1 26.9 CL 

CBR-2 1-5 60.7 23.3 41/20/21 17.8 108.2 10.7 9.3 CL 

CBR-3 1-5 42.0 12.1 28/12/16 12.8 121.4 19.0 6.5 sc 
CBR-4 1-5 51.1 18.3 45/13/32 15.4 112.7 7.0 7.0 CL 

CBR-5 1.5- 39.9 9.3 26111115 12.3 118.2 3.2 18.1 sc 
5.5 ., 

CBR-6 1-5 39.2 8.7 22/13/09 12.1 121.0 26.9 20.9 sc 
CBR-7 2-6 38.2 8.3 28119/09 13.7 119.9 8.8 7.4 sc 
CBR-8 2.5- 36.4 13.0 Non-Plastic 10.8 116.2 14.8 27.3 SM 

6.5 
CBR-9 3.5- 44.6 14.3 27/15/12 12.6 120.0 20.4 17.1 sc 

7.5 
CBR-10 0.5- 35.3 10.0 Non-Plastic 11.4 124.5 10.2 7.0 SM 

4.5 
CBR-11 1.5- 41.2 7.6 22/14/08 14.5 112.5 12.5 20.9 sc 

5.5 
POND 2-6 28.0 10.0 23/13/10 12.4 119.5 - - sc 
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119 

117 

115 

-(.) c. 
>J 13 ... 
'iii 
c: 
Q) 

c 
~ 
c, 11 ' 

109 

107 

105 

5 7 9 

' 
' . __ j 

J 

i 

: 

i i 
I - ------!--- - - __;___ 

i 
I I 

I I -- ~----r-+ 
' I 
I 

- -- -- --i 
I 
I 

' ; -----r- --- + 
! ! 

t I ' 

--t----~-----~---
1 I 
1

1 i 

I 

I 

- - I ! 

! 

r 

i 

·--------:------, 

11 13 15 
Moisture Content(%) 

Zero Air Voids Curve 

Gs = 2.70 ~--

17 19 

-------------------

Sample No. 

Street 

Station 
Liquid Limit (LL) 
Plastic Limit (PL} 
Plasticity Index (P 
Liquidity Index (LI 

Description 

Classification 
Specific Gravity 
Test Standard 

P-1 

N/A 
N/A 
N/A 
N/A 
N/A 

Brown, Moist, Silty Fine 
Sandy CLAY 

CL 
2.70 

ASTM D-698 

Project: Mulberry Place 

Project No.: N4248 

Date: 08/02/00 

Natural Moisture Content 17.1 

Percent Passing No. 200 Sieve 58.6 

Percent Retainfid on No.4 Sieve N/A 
Percent Retained on 3/4" Sieve N/A 
Maximum Dry Density (pet) 117.3 
Optimum Moisture Content (%) 11 . 7 
Corr. Maximum Dry Density (pcf) 117.3 

Carr. Optimum Moisture Content ( 11.7 

Percent(%) Gravel as Tested 0 
Percent(%) Gravel Total 0 
Test Method A 

Engineering Consulting Services, Ltd 

Richmond, Virginia 

Moisture Density Relationship Curve 
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115 

---~~ Zero Air Voids Curve 

113 -l r---------i--~--

I Gs = 2.70 

111 j -- -+-~~ 

l I ! 
1 ---- -+-~- --~-
. I i . ---t---t-~+ 109 

. : -· ,. 1 
~-----J---· 

-. 
I 

-107 - I 

u 
c. 

> ... 
'0105 1 -, c: 

i 
I 

Q) 

c -··· > ... : · r-i=-~- .. 
I 

C,o3 . - ·+- ---
I 

___ , . r 

: I 
101 r--- ·-·----~ l r I ---

I 

! i 
·- t --· --~~-j-- _ _. ___ -

4 

I 
99 

97 

95 

10 

Sample No. 

Street 

Station 
Liquid Limit (LL) 
Plastic Limit (PL) 
Plasticity Index (P 
Liquidity Index (LI 

Description 

Classification 
Specific Gravity 
Test Standard 

I 

, 
---;------------,--

12 

' ! 
+-----

,_ .L . -

. i-~-+ 
. ·-- ---L-~+-----tl---+-1 ~-
- L ~-- -+-i ~~L__I---il-

14 16 18 20 
Moisture Content (%) 

-----~----~ 

P-2 Natural Moisture Content 

Percent Passing No. 200 Sieve 

22 

N/A Percent Retaired on No. 4 Sieve 
N/A Percent Retained on 3/4" Sieve 
N/A Maximum Dry Density (pcf) 
N/A Optimum Moisture Content (%) 
N/A Corr. Maximum Dry Density (pcf) 

Orangish Brown, Moist, Silty 
Corr. Optimum Moisture Content ( 

Fine Sandy CLAY 
CL Percent(%) Gravel as Tested 

2.70 Percent(%) Gravel Total 
ASTM D-698 Test Method 

24 

23.3 

60.7 

N/A 
N/A 

108.2 
17.8 

108.2 

17.8 

0 
0 
A 

Project: Mulberry Place Engineering Consulting Services, Ltd 

Richmond, Virginia 
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Natural Moisture Content 8.3 
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Percent(%) Gravel as Tested 0 
Percent (%) Gravel Total 0 
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DEVELOPMENT MANAGEMENT 
101-E MouNTs BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CODE COMPUANCE 

(757) 253-6626 
codecomp@james-dty. va.us 

Associated Developers Inc. 
5300 Mercury Boulevard 
NewportNews, Va. 23605 

Attn: Henry Stephens 

Re: Mulberry Place 
County Plan No.: S-35-00 
County BMP ID Code: PC 137 

Dear Mr. Stephens: 

E:-NIRO:-IMEXTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

PLANNI:'-IG 

(757) 253-6685 
planning@james-city.va.us 

November 19,2001 

CouNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEM~'lT 

(757) 259-4116 

The Environmental Division has reviewed a record drawing and construction certification as submitted to 
our office on October 3'd 2001 for the above referenced project. The record drawing provides as-built information 
for a wet extended detention stormwater management facility located in the southeast comer of the subdivision. 

Based on our review of information as submitted and a concurrent field observation as performed on 
November 16'h 2001, the following items must be addressed prior to release of the developer's surety instrument for 
the stormwater management!BMP facility: 

Construction Certification: 

1. The construction certification dated September 24'h 2001 is satisfactory for the facility. 

Record Drawing: 

2. Although record drawing Sheet 10 reflects various as-built spot elevations, the spot elevation information is 
limited to locations above permanent pool elevation (El. 78.8). The record drawing does not reflect if 
excavated pond depths were achieved in accordance with the approved plan. Provide additional pond ' 
bottom elevations to reflect adequate depths were achieved in the main basin and associated forebay. 
(Note: The approved plan reflects a proposed bottom elevation of the main basin andforebay at El. 71.0). 

3. Record drawing Sheet 10 needs to reflect as-built invert elevations of the two storm drain pipes which 
outfall into the sediment fore bay. (ie. Structure Numbers SS # 2-1 and SS # 1-1 ). Obtaining this data may 
need to be delayed and coordinated until such time as the forebay is cleaned in accordance with 
construction-related items as outlined below. 

4. Confirm the diameter of the concrete riser pipe and adequately reflect size on the record drawing. Based on 
our field inspection, the inside diameter of the riser appeared to well exceed 36-inch size. 

5. Any modifications to the facility due to construction-related issues as outlined below may require revision 
to the record drawings. 
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Construction-Related Items: 

6. The pond's interior (upstream) side slopes along the east side of the facility do not appear to resemble the 
approved design plan. The interior side slope from top of dam to the aquatic bench was approved at 
4H: IV. Based on record drawing Sheet I 0 (I "=50' scale) and our field observations, this interior side slope 
is 2H: 1 V or steeper on the entire east side of the facility. (Note: This attribute was provided as one of the 
primary safety features for the facility. During the plan approval process, a safety bench was not provided 
with the understanding that a flatter interior basin side slope of 4H: I Vwas to be utilized. Refer to 
Environmental Division comments dated August 11, 2000, comment # 14 and subsequent response by the 
engineer dated August 15'h 2000). 

7. Less than 30 percent of the pond fill embankment has surface grass stabilization and there are portions of 
the downstream east embankment which are bare with neither mulch or erosion control matting. A 30 ft. 
long by 12ft. wide bare soil area is present at the middle portion of the downstream embankment at the east 
side toe. Better stabilization with grass covering is necessary on the entire fill embankment. (Note: It 
appears that lack of adequate topsoil may be primary cause of inadequate vegetation establishment on the 
dam embankment.) 

8. Once properly stabilized with permanent vegetation, remove silt fence present along the entire downstream 
embankment toe. 

9. Repair erosion on the interior basin fill embankment slope near the sediment forebay. The forebay is 
located at the southwest comer of the basin. 

10. Clean and remove sediment (2 to 4ft. deep) from within the entire sediment forebay. Establish the bottom 
elevation of the fore bay back to design grade and ensure rock outlet protection is provided at the two pipe 
outfalls in accordance with the approved plan. Also, clean and remove sediment from the 18-inch and 30-
inch storm drain pipes which outfall into the sediment forebay. The outfall pipes had 12 to 18-inches of 
sediment buildup on end sections and within the pipes. (Note: The storm drain pipe outfalls were visible at 
the time of our field inspection.) 

11. Repair surface rill and gully erosion around the entire sediment fore bay (I 0 ft. width) and stabilize with 
seed and mulch. 

12. Repair erosion at the downstream end of the rock check dam which forms the sediment forebay. The 
erosion is on the main basin side of the rock check. 

13. Plantings, in accordance with the approved plan, were not present along the aquatic bench. 

I4. Final grading is necessary in the south comer of the basin near the riser structure. Piles of soil were present 
rather than a uniformly graded slope. 

15. Based on the provisions of the approved plan, one foot of separation was supposed to be present between 
the elevation of the riser crest (El. 83.3) and the emergency spillway (El. 84.3). Based on the record 
drawing, the crest elevation of the riser structure is 4-inches higher than plan and the crest elevation of the 
emergency spillway is approximately 4-inches lower than plan; thus resulting in a separation between riser 
crest and emergency spillway crest of 0.3 6 feet, rather than 1 foot. The crest of the riser structure should be 
constructed closer to approved design plan elevation. 

16. Explain why concrete pipe, greater than plan specified 36-inch diameter, was utilized for the riser structure. 
Based on rough field measurements, the inside diameter of the riser pipe approximated 42-inch size pipe. 
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. ,. 

17. Ensure the 3-inch diameter tum-down PVC pipe on the riser is not clogged and the end of the pipe is open. 
Based on our inspection, there appeared to be an end cap on the 3-inch pipe on the pond (water) side. 
Flow through the 3-inch pipe into the riser should not be obstructed. 

18. Clean vegetation from on and around the grate on storm drain structure # 2-2. This is the grate on the 
upstream side of the 18-inch pipe into the pond. 

19. The cut slope located in common area just west of the gravel access road along the west side of the basin 
has rill and gully erosion and portions of the slope are not stabilized. Also, drainage from this same cut 
slope is concentrating at the toe of slope and traversing along the west side of the access road. This 
concentrated drainage is causing erosion along the gravel access road and across the road at the low point 
near the basin. This drainage and soil erosion problem needs resolved. 

In general, based on our review of the information as submitted, field inspection of the BMP area and 
construction-related items as noted above, the BMP has not yet been fully converted from temporary sediment basin 
mode to final permanent BMP mode. In addition, the tributary area to the BMP is largely in an active state with a 
considerable amount of single family construction yet to be performed. Therefore, conversion to final BMP mode 
may be premature; however, prior to release of bond all above related items are required to be addressed. 

Once this work is satisfactorily completed, contact our office appropriately for reinspection of the BMP. 
Only then can we proceed with fmal release of the surety on the project. One reproducible and one blue/black line 
set of the record drawings will be required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Beth Davis, at 757-
253-6702 if you have any further comments or questions. 

cc: Charles Records, AES (via fax) 
Danny Johnson, C. Lewis Waltrip (via fax) 

G:\SWMProg\As8uilts\S3500.pcl37 
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Scott Thomas 

From: Scott Thomas 

Sent: Wednesday, September 08, 2004 12:33 PM 

To: 'tapsyvienna@yahoo.com' 

Subject: FW: Lot 23 -Mulberry Place Drainage Situation 

Karen, 

This is for your information. You don't need to understand all the language, but just wanted to keep you informed 
that progress Is being made on the situation. 

Scott J. Thomas, P.E. 
James City County 
Environmental Division 

-----Original Message----
From: Scott Thomas 
Sent: Wednesday, September 08, 2004 9:03 AM 
To: 'Charles Records' 
Cc: Gerry Lewis; William A. Cain; Darryl Cook 
Subject: Lot 23 -Mulberry Place Drainage Situation 

Mulberry Place 
County Plan No. S-35-00 

Charles 

I've looked a little more into the drainage complaint situation at Lot 23, 3796 Mulberry Lane (n/f Karen Spencer). 
This is the citizen who we met during our meeting for Warhill Green. I was able to dig up some record information 
including her single family plan and design/asbuilt information for the drainage system along Mulberry Lane. 

Regardless of whether the inlet and gutter system was designed and installed properly, I believe that one situation 
present out there is that there is no safe overflow path from the inlet except down her driveway directly to the 
garage. I would think I would not be as concerned if there was a safe overflow around the home, which doesn't 
impact the structure; however the situation is too much for the trench drain. Also, as I understand it, VDOT crews 
did recently clean the pipe segments and their was no blockage. Based on my observations of the downstream 
system, it appears in good condition and functional. 

In reviewing the case file and records, I have some questions that maybe you can help me answer. As you know, 
Inlet SS # 1-21 is the curb drop inlet in the cul-de-sac at the low point (sag). The storm system begins here and 
"bucks" grade to take drainage back to the site BMP. The wrap around gutter at the cul-de-sac is roll-top type and 
the inlet is a very shallow depth VDOT type DI-3C, standard curb drop inlet. It appears total drainage to the inlet 
is 0.33 acres. Once flow overtops the roll-top curb, it runs directly down the driveway to the house structure. 

Based on review of computations in the design report, it appears the pipe sizing, hydraulic grade line and storm 
sewer computations are in order. However, my questions are about the inlet and gutter computations. 

• Computations show an intensity of 4 inches per hour used. As this inlet is at the sag and topography drops 
away to lots, why wasn't an intensity of 6.5 inches per hour used? 

• In looking at the Storm Water Inlet Computation sheet Spread Comps 8604-1 dated April19, 1999 it is 
difficult to follow along the spreadsheet as it does not exactly match VDOT Form LD-204. What is the 
computed depth of flow along the roll-top curb at Lot 23? What is the computed depth at inlet SS # 1-21? 

• Is there a possibility that depth of flow along the curb and spread/depth of flow at the inlet combine at the 

9/8/2004 
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Page 2 of2 

driveway at Lot 23 to result in bypass? 
• Lt (curb opening length) for 100 percent interception was computed as 9.6 feet for inlet SS # 1-21. Why 

was a 6 foot long inlet length then specified at structure SS # 1-21? 
• Why is there 6.4 cfs of carryover shown in the inlet computations. There is no place for carryover to go 

except toward Lots 22, 23 and 24. 
• The design called for an inlet at 4.04 feet deep (Rim 98.54/lnvert 94.5); however, the inlet was actually 

constructed at 3.75 feet deep (Rim 98.79/lnvert 95.04). How does the loss of 0.25 feet of inlet depth affect 
capacity of the gutter, inlet and pipe system? 

I am quite concerned about this particular situation as, like I said before, there is direct threat to the house 
structure. The gutter appears to overtop for storm events less than the 1 0-year design. If you cannot directly 
answer these questions, I would like to discuss in full when you get a chance. Can you please also forward this 
message on to Henry Stephens. I realize the road has been accepted into the VDOT system. 

Scott J. Thomas, P.E. 
James City County 
Environmental Division 

9/8/2004 
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AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

DATE 

1\ lt~I!Oo IJOBNO.~+-

ATIENTION~8· 
' -+\:o~~s. 

RE: 

{Y)vlbe..-v\ 

~\a.c£--

WE ARE SENDING YO~ached D Under separate cover via _________ the following items: 

D Shop drawings D Prints D Plans D Samples D Specifications 

D Copy of letter D Change order 

COPIES DATE NO. 

l I 

fe-!3'7 

THESE ARE TRANSMITTED as checked below: 

~approval D Approved as submitted D Resubmit copies for approval 

your use D Approved as noted D Submit copies for distribution 

D As requested D Returned for corrections D Return corrected prints 

D For review and comment D 

0 FOR BIDS DUE ___________ _ 0 PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

COPY TO _____________ SIGNED: (}llfUW\ l 
If enclosures are not as noted, kindly notify us at once. 

l 

PC137_MULBERRY_PLACE - 169



CONSULTING ENGINEERS 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 
10 1-E Mounts Bay Road 
Williamsburg, VA 23187 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 

(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

December 2, 2002 

RE: Mulberry Place- SWMIBMP Facility As-builts - JCC Plan S-35-00 
AES Project No. 8604-1 

Dear Mr. Thomas: 

AES Consulting Engineers, on behalf of Associated Developers, Incorporated, hereby 
submits the attached revised as-builts for the above referenced project. The BMP/Facility has been 
reworked in accordance with your requests. It is my understanding that you inspected this facility 
shortly after the last construction effort, and resolved the construction related issues with 
representatives of C.L. Waltrip. 

Routing calculations have been included which model the as-built conditions. As you will 
notice, the pond attenuates the 2-year storm and provides 24-hour detention of the 1-year storm as 
required. As we previously discussed, attenuation of the 1 0-year storm is not achieved although the 
discharge is within 10% of design target flowrate. Although the as-built elevations of the weirs and 
orifices have deviated from the approved design plans, the facility functions within the State and 
County requirements. One reproducible copy and a black-line copy have been provided for your 
review. Should you have any questions or need any additional information, please give me a call. 

Sincerely, 

AES Consulting Engineers 

~ 
Charles B. Records 

S:\JOBS\8604\0 I\ Wordproc\Document\86041112.cbr.doc 
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Scott Thomas 

From: Scott Thomas 

Sent: Wednesday, September 08, 2004 9:03AM 

To: 'Charles Records' 

Cc: Gerry Lewis; William A Cain; Darryl Cook 

Subject: Lot 23 -Mulberry Place Drainage Situation 

Mulberry Place 
County Plan No. S-35-00 

Charles 

I've looked a little more into the drainage complaint situation at Lot 23, 3796 Mulberry Lane (n/f Karen Spencer). 
This is the citizen who we met during our meeting for Warhill Green. I was able to dig up some record information 
including her single family plan and design/asbuilt information for the drainage system along Mulberry Lane. 

Regardless of whether the inlet and gutter system was designed and installed properly, I believe that one situation 
present out there is that there is no safe overflow path from the inlet except down her driveway directly to the 
garage. I would think I would not be as concerned if there was a safe overflow around the home, which doesn't 
impact the structure; however the situation is too much for the trench drain. Also, as I understand it, VDOT crews 
did recently clean the pipe segments and their was no blockage. Based on my observations of the downstream 
system, it appears in good condition and functional. 

In reviewing the case file and records, I have some questions that maybe you can help me answer. As you know, 
Inlet SS # 1-21 is the curb drop inlet in the cul-de-sac at the low point (sag). The storm system begins here and 
"bucks" grade to take drainage back to the site BMP. The wrap around gutter at the cul-de-sac is roll-top type and 
the inlet is a very shallow depth VDOT type DI-3C, standard curb drop inlet. It appears total drainage to the inlet 
is 0.33 acres. Once flow overtops the roll-top curb, it runs directly down the driveway to the house structure. 

Based on review of computations in the design report, it appears the pipe sizing, hydraulic grade line and storm 
sewer computations are in order. However, my questions are about the inlet and gutter computations. 

• Computations show an intensity of 4 inches per hour used. As this inlet is at the sag and topography drops 
away to lots, why wasn't an intensity of 6.5 inches per hour used? 

• In looking at the Storm Water Inlet Computation sheet Spread Camps 8604-1 dated April 19, 1999 it is 
difficult to follow along the spreadsheet as it does not exactly match VDOT Form LD-204. What is the 
computed depth of flow along the roll-top curb at Lot 23? What is the computed depth at inlet SS # 1-21? 

• Is there a possibility that depth of flow along the curb and spread/depth of flow at the inlet combine at the 
driveway at Lot 23 to result in bypass? 

• Lt (curb opening length) for 100 percent interception was computed as 9.6 feet for inlet SS # 1-21. Why 
was a 6 foot long inlet length then specified at structure SS # 1-21? 

• Why is there 6.4 cfs of carryover shown in the inlet computations. There is no place for carryover to go 
except toward Lots 22, 23 and 24. 

• The design called for an inlet at 4.04 feet deep (Rim 98.54/lnvert 94.5); however, the inlet was actually 
constructed at 3.75 feet deep (Rim 98.79/lnvert 95.04). How does the loss of 0.25 feet of inlet depth affect 
capacity of the gutter, inlet and pipe system? 

I am quite concerned about this particular situation as, like I said before, there is direct threat to the house 
structure. The gutter appears to overtop for storm events less than the 1 0-year design. If you cannot directly 
answer these questions, I would like to discuss in full when you get a chance. Can you please also forward this 
message on to Henry Stephens. I realize the road has been accepted into the VDOT system. 

9/8/2004 
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Scott J. Thomas, P.E. 
James City County 
Environmental Division 

9/8/2004 
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DEVELOPMENT MANAGEMENT 
101-E MouNTs BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPLIAN-cE 
(757) 253-6626 
codecomp@james-city.va.us 

Associated Developers Inc. 
5300 Mercury Boulevard 
Newport News, Va. 23605 

Attn: 

Re: 

Henry Stephens 

Mulberry Place 
County Plan No.: S-35-00 
County BMP ID Code: PC 137 

Dear Mr. Stephens: 

ENVIRONMENTAL DIVISION 

(757) 253-6670 
environ @james-city. va. us 

PLAl'INING 

(757) 253-6685 
planning@james-city.va.us 

November 19,2001 

Cou:-m E:<~GINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEiv!ENT _iJ....r-
(757) 259-4116 t 5fJ 1 

t;-'0 f t'J"' 

R~'" if'f<~/ 
Rot'ftl. I p! ll Yl • ~ 

A d B~~f &A~ ,. , (,r:.P ~ 0 rf~ r--· 
, J/ .I tO. f)l~ 'V 

. e<- f.. f2.etfl. ,o . 
Rer~ 1fYJ L tl,,/ tfi'~·,.,~tf 
/ ()~" ·(·~ p ~.' ·1 lL !' ( ,(/ t', ,./. 

1lC v t.• fP 'I It 1"',11--
Pr !J etN5 fl (<:' pPt tc't ~ 1-4.-~ff" 

r fi-;.;TI~f6 ~ c~_~f~:fl~~ tf 
~· 'iiJ/,df~~~/(!~1 I 1 J 

The Environmental Division has reviewed a record drawing and construction certification as submitted to ~ 1t.e 11 
our office on October 3'd 2001 for the above referenced project. The record drawing provides as-built information ~~~\lt~f' 'L tfJ 
for a wet extended detention stormwater management facility located in the southeast comer of the subdivision. t'oe'\1 1,-

Based on our review of information as submitted and a concurrent field observation as performed on 
r- otl 

November 16th 2001, the following items must be addressed prior to release of the developer's surety instrument for 1 
the stormwater management/BMP facility: {J 

£6tllsf6 
' 1/() t? 
b"V ru'f SY 

Construction Certification: 

1. The construction certification dated September 24th 2001 is satisfactory for the facility. 

,Jt, /}t...fl..d 'fl-. /)) 
Record Drawing: D~Jtj'cJ.ff/jrtdJ 

j 2. Although record drawing Sheet 10 reflects various as-built spot elevations, the spot elevation information is (.fo 
~· o'V limited to locations above permanent pool elevation (El. 78.8). The record drawing does not reflect if 

\ 1"~{) tJ~ excavated pond depths were achieved in accordance with the approved plan. Provide additional pond 
~t> ~· 6f bottom elevations to reflect adequate depths were achieved in the main basin and associated forebay. 
Q\l (Note: The approved plan reflects a proposed bottom elevation of the main basin andforebay at El. 71.0). 

Record drawing Sheet 10 needs to reflect as-built invert elevations of the two storm drain pipes which 
outfall into the sediment forebay. (ie. Structure Numbers SS # 2-1 and SS # 1-1). Obtaining this data may 
need to be delayed and coordinated until such time as the forebay is cleaned in accordance with 
construction-related items as outlined below. 

Confirm the diameter of the concrete riser pipe and adequately reflect size on the record drawing. Based on 
our field inspection, the inside diameter of the riser appeared to well exceed 36-inch size. 
lAB 1{1Hifl~'-) 
Any modifications to the facility due to construction-related issues as outlined below may require revision 
to the record drawings. 
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Construction-Related Items: 

The pond's interior (upstream) side slopes along the east side of the facility do not appear to resemble the 
approved design plan. The interior side slope from top of dam to the aquatic bench was approved at 
4H: 1 V. Based on record drawing Sheet 10 (1 "=50' scale) and our field observations, this interior side slope 
is 2H:l V or steeper on the entire east side of the facility. (Note: This attribute was provided as one of the 
primary safety features for the facility. During the plan approval process, a safety bench was not provided 
with the understanding that a flatter interior basin side slope of 4H: 1 V was to be utilized. Refer to 
Environmental Division comments dated August 11, 2000, comment # 14 and subsequent response by the 
engineer dated August l51

h 2000). 

Less than 30 percent of the pond fill embankment has surface grass stabilization and there are portions of 
the downstream east embankment which are bare with neither mulch or erosion control matting. A 30 ft. 
long by 12ft. wide bare soil area is present at the middle portion of the downstream embankment at the east 
side toe. Better stabilization with grass covering is necessary on the entire fill embankment. (Note: It 
appears that lack of adequate topsoil may be primary cause of inadequate vegetation establishment on the 
dam embankment.) 

Once properly stabilized with permanent vegetation, remove silt fence present along the entire downstream 
embankment toe. 

Repair erosion on the interior basin fill embankment slope near the sediment forebay. The forebay is 
located at the southwest comer of the basin. 

Clean and remove sediment (2 to 4 ft. deep) from within the entire sediment fore bay. Establish the bottom 
elevation of the forebay back to design grade and ensure rock outlet protection is provided at the two pipe 
outfalls in accordance with the approved plan. Also, clean and remove sediment from the 18-inch and 30-
inch storm drain pipes which outfall into the sediment forebay. The outfall pipes had 12 to 18-inches of 
sediment buildup on end sections and within the pipes. (Note: The storm drain pipe outfa/ls were visible at 
the time of our field inspection.) 

Repair surface rill and gully erosion around the entire sediment fore bay (1 0 ft. width) and stabilize with 
seed and mulch. 

Repair erosion at the downstream end of the rock check dam which forms the sediment forebay. The 
erosion is on the main basin side of the rock check. 

Plantings, in accordance with the approved plan, were not present along the aquatic bench. 

Final grading is necessary in the south comer of the basin near the riser structure. Piles of soil were present 
rather than a uniformly graded slope. 

Based on the provisions of the approved plan, one foot of separation was supposed to be present between 
the elevation of the riser crest (El. 83.3) and the emergency spillway (El. 84.3). Based on the record 
drawing, the crest elevation of the riser structure is 4-inches higher than plan and the crest elevation of the 
emergency spillway is approximately 4-inches lower than plan; thus resulting in a separation between riser 
crest and emergency spillway crest of0.36 feet, rather than I foot. The crest of the riser structure should be 
constructed closer to approved design plan elevation. 

Explain why concrete pipe, greater than plan specified 36-inch diameter, was utilized for the riser structure. 
Based on rough field measurements, the inside diameter of the riser pipe approximated 42-inch size pipe . 
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• ~-(b4 
Ensure the 3-inch diameter tum-down PVC pipe on the riser is not clogged and the end of the pipe is open. 
Based on our inspection, there appeared to be an end cap on the 3-inch pipe on the pond (water) side. 
Flow through the 3-inch pipe into the riser should not be obstructed. 

v:s. Clean vegetation from on and around the grate on storm drain structure # 2-2. This is the grate on the 
upstream side of the 18-inch pipe into the pond. 

f'J'Y 
~ @ The cut slope located in common area just west of the gravel access road along the west side ofthe basin 
r;~'j ¢.~ has rill and gully erosion and portions of the slope are not stabilized. Also, drainage from this same cut 

'r'(.7' p.C: tfi>f1 slope is concentrating at the toe of slope and traversing along the west side of the access road. This 
c. c~ f.~ o\V concentrated drainage is causing erosion along the gravel access road and across the road at the low point 

• 

• 

~\l·,J.~ near the b7.si~;,This d,rainage and soile~si<)Il_A>roblem needs re~lved. I!! )" 
~tf· 6;e7j'{)'5 /(fM(JffOf ff~,6J? ~~ .s:'71? 1rt?Yf0~!1JrJ u~, 

In general, based on our review of the information as submitted, field inspection of the BMP area and 
construction-related items as noted above, the BMP has not yet been fully converted from temporary sediment basin 
mode to final permanent BMP mode. In addition, the tributary area to the BMP is largely in an active state with a 
considerable amount of single family construction yet to be performed. Therefore, conversion to final BMP mode 
may be premature; however, prior to release of bond all above related items are required to be addressed. 

Once this work is satisfactorily completed, contact our office appropriately for reinspection of the BMP. 
Only then can we proceed with fmal release of the surety on the project. One reproducible and one blue/black line 
set of the record drawings will be required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Beth Davis, at 757-
253-6702 if you have any further comments or questions . 

cc: Charles Records, AES (via fax) 
Darmy Johnson, C. Lewis Waltrip (via fax) 

G:\SWMProg\AsBuilts\S3500. pc 13 7 
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''' '' ''., James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): ________ _ 

Name of Facility: --------------------------------------BMPNo.: ----~o~f 
Date: 

Location: 

Name of 
tr t-< s 

Owner: 

Name of ·p \ .... ~ ' r ~O""V"-- ~ '- S ·- CV\..A.. Inspector: 

Type of 
~ '(' "-"} 4 ·h. ~ +1-...,._ irA-( ') 

Facility: 

Weather Conditions: Type: 0 Final Inspection 0 County BMP Inspection Program DOwner 
Inspection 

If an inspection item is not applicable, mark NA, otherwise 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/integrity of the BMP. 
Urgent -The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

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

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: 

Grass Height )( Dz~ ~,:is -le. b.- VY" 0~ ...( ..,..... ., ..... c.:>..$ 

Vegetation Condition ~ ~~b(.i.,~J - d~ (~J J,j 

Tree Growth X 
"'1'-t- ._ '"< s ' '>1'\;r.....t?S 

Erosion 

Trash & Debris 

Seepage 

Fencing or Benches 

Interior Landscaping/Planted Areas: DNone 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 
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County BMP ID Code (if known): 

James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

/'C/37 

Name of Facility: _ .... &----"........,l<-.~"""~'"",:7"'"""-r.:....r-rY'--/'-7---'>/'----'-~:;;._;(_......-~,:7------- BMP No.: __ 1---"-o"-f _1 __ Date: II I 6,& J?: ?t)!FJ? 

Location: -----"-d-'-:....;_~::=-="~"::..::/~2?..:..7-'4=.1.:>-czL-/--~V=-:~~:....11"-· /.:;;j;J-L;/Jo!~:r£1.~?-~.t:......::?::._ _____________________ _ 

Name of Owner: ---£/1;~_5..-::...;GCJ('~( d'!::!.-h';-e.~/::__~td~t:__-:/e:~---4~/J~f't/.!::.....=:::.5:.__ ______________ _ 

Name of Inspector: --=~'--=·'---<-a---'+--',<J=-ffZw·'-"-'-'?.c..-2~-,------------------------------
TypeofFacility: 11/e/&1 £lei-
Weather Conditions:H1,71::7($'///1J f Type: ~al Inspection 0 County BMP Inspection Program 0 Owner Inspection ~ 
If an inspection item is not~pplicable, mark NA, otherwise mark the appropriate column. ~· \ 

O.K. -The item checked is in adequate condition and the maintenance program is currently satisfactory. No action requi . 1 ' 

Routine- The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
Urgent -The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

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

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: c-AST Djs E/11 & 31/:;l)- C 5 Sovrr! [vf//'1 t/5 c;f5/ZI//t-j· 31f"/ 

Grass Height -r:. x / ~ fc, ef.llw/Jt"Yt'. 
'Vev /_ t-1 eJ~ < ~o C1 Cot/ero 9 e 

Vegetation Condition .,L ;L rY/z:rlllnf CJ(<: 8v -r /¥ t:J 6/l',q ~.:% h. 
t/frv l. /!Y/f:.--/n#.5o;/~ /J4r15poro~ .:?.//? . 

Tree Grov.'th ~ Alo ht'e'fr'~ oK-
Erosion ~ .5'cv-.o?e /01/e,-t;}/C/? vvhrre r/C P/~/.5, 
Trash & Debris X Mae on t?-r.YJtb. ..sr- .op- 70 -e. 
Seepage "/- Vo/Je &hPf/t/eL 
Fencing or Benches 'JZ A/cr;e o/5 5tr!f, 

Interior Landscaping/Planted Areas: ~one 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 
/ 

Vegetated Conditions ><- /lt?v?ilc ~e//L"h F/ ;vtJ /J'k/7-/5 
Trash & Debris >< Wol /J(lr /2/CI~~) 

I 

Floating Material ;;< I I 

Erosion ~ 
Sediment -;< 
Dead Plant 7\ 
Aesthetics X 
Other -r: 

' 
Afdf: L/JAi/JJCt9/Jrno Or] z;/s /of Z?!lou/trl /}~y v,or/t1r1t"t/5fo'rtlltf-tt:.f -1--_drv)..f) 

/ I I ' , / 
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r ~ 
Facility Item O.K. Routine Urgent Comments 

/ Water Pools: ~ermanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) 0 None. Dry (Detention Basin) 

Shoreline Erosion Y- >'d,/fA C'ttnrr- olb/P;; /lf-tt/ P"/5Pr 

Algae -y:... /lloff. ~~r ,!?,47,-,/ .6rtlvt'l7 
Trash & Debris ><-
Sediment I 1 ck~~@ n;;~r 
Aesthetics '/ o,e -iY:.e er /'70 ?/i?~~-~/l{h _t?hnh 
Other hoi 7'' 1c/f~l'-lftfi';' 5~/ 1 1~(!~. 
Inflows (Describe Types/Locations): t8i 1c.PP'; 21f.11 C/-"~ o .. if-/P',g /I'Jio~orf'Oilry,.- c ~ /' f' /'? d.5 ~ cr: tJ4 .5 

Condition of Structure -;;<. 
Erosion ~ ~ _>./_. /.?r f ;f/ I/ pt. 6'~11/ f'I1J5! J Y} ~r u 1i/?/ 

Trash and Debris -;< em;r f fotf f/ay. 

Sediment y.. x 2-~ 1 ck~ir? ~0'-Pb.?l/ 
Aesthetics ;>L- /- .5Z~r/~tP ~ EMh t?v'V,4(0n fiJ/o',/.P/fi; y 
Other fJpf oe~/h~ Yl~/j~ Jvfc/o~(1fJ/ J/R/. 
Principal Flow Control Structure- Riser, Intake, etc. (Describe Location): 3 {; 11t<.c~ ;<'/.HY W/#~/m Ct/7/J c4? ~4/// 
Condition of Structure '/.-

b f z • { (' h'/' 7'6 ntf'rf'.S.;/r-f7/ vv/ /~/T i./ (;J 

Corrosion +- /2/.H' r c/o.? 0 • /llf/175,/l'~/ VY' 11
!r.J 

Trash and Debris X. (/11/1'~ //;:;~lfr~)f/(4/'c1~ P/1/v>~ 
Sediment >< 

/'vC. /J'/4/'t'x·rfl/75 rP//.j 

Aesthetics >< :3
11 ~t-t CJp;;:@/y "?)/ GJ/ul) ex'TI/f!A/LJ;.£ 

Other e>r>r /6-/8 ~/p,.op )'jfh~~> 
Principal Outlet Structure- Barrel, Conduit, etc. : ;8.Hif('/' u/ E.>-~- Ovl/~# aa....,.4t"/ 0~.s/ £~ 6ig~·3 p 
Condition of Structure ....,L... 

Settlement ~ 
Trash & Debris ~ / cvp. 

Erosion/Sediment ~ Yot?C'. ~;/ ~j;/f f~rJtl/4ol"7 · 
Outlet Protection 7-- 10 I IA/lt:?f ><' /0 I L~N6- /<{/f?I<!1P C(#;rA:£L' 
Other ~~~~d~,~tl'ek,/t~%·di'?Jh o!-5 
Emergency Spillway (Overflow): £(-? t!?.ll//~I:P/ /() 'e t-v)' ;8;1 fft;;L";,tr_t '-//PF/1/L'. 

Vegetation X po 6p(/9>~. 
cz Lining 1- EC'- Z- oL .i ;-;?/a-c-/. 
~ 11 Erosion '/- A/o~f'· / 
,(0 

Trash & Debris -,t._ A/o4f · 
Other 

f?>vvlcf5 ?F [o/J +- Ko4Pf. 
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Facility Item Routine Urgent Comments 

Nuisance Type Conditions: 

/ ~M~o:s:qu:it:o~B:ree:d:;:in:g-T~;-~------~-----~"'"7-;----------------J 
Animal Burrows 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

SWMProg\B MP\Col nspProg\DetRet. wpd 

/o 1 CA/IC?C 6Jer! UE L- ;C C/'9.c:> 

CJFF fi.f't/Lifl-c-~y L-7'1/\/E 78 6~/: 

Page 3 of3 
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Facility Item O.K. Routine Urgent Comments 

Notes: 

Water Pools: D Permanent Pool (Retention Basin) D Shallow Marsh (Detention Basin) D None, Dry (Detention Basin) 

Shoreline Erosion 

Algae "'4~ b-el~ "' 
Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): 

Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Outlet Protection 

Other 

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 

Condition of Structure 

Corrosion 

Trash and Debris 

Sediment 

Vegetation 

Other 

Principal Outlet Structure -Barrel, Conduit, etc. : 

Condition of Structure 

Settlement 

Trash & Debris 

Erosion/Sediment 

Outlet Protection 

Other 

Emergency Spillway (Overflow): 

Vegetation "/-.. ~o·fu..- vv-tJj \H•y·J·;~,t .. d b~ ~ tv 

Lining X 
'~"~vt.. -\"Ye~s ~ ~ cJ....;;,.t(.. .... c..<.. +o ~ ,. 

Erosion 
l\0"'110 ~';} \""'~~t~ 

Trash & Debris 

Other 
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Facility Item O.K. Routine Urgent Comments 

Notes: 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Remarks: 

Overall Environmental Division Internal Rating: _ 

Signature: Date: 

Title: 

SWMProg\BMP\ColnspProg\InspF orms\DetRet. wpd 
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WATERSHED PC 

BMP IDNO 137 

PLAN NO S-35-00 

TAX PARCEL !(31-03)(01-33) 

PIN NO 3130100033 

CONSTRUCTION DATE 9/12/2001 

PROJECT NAME Mulberry Place 

FACILITY LOCATION 

CITY-STATE Williamsburg, Va. 23188 

CURRENT OWNER Mulberry Place LLC 

OWNER ADDRESS 5300 Mercury Blvd. 

OWNER ADDRESS 2 

CITY-STATE-ZIP CODE Newport News, Va. 23605 

OWNER PHONE 

MAINT AGREEMENT Yes 

EM ERG ACTION PLAN No 

MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

old BMPTYP 

JCC BMPCODE 

POINT VALUE 

SVC DRAIN AREA acres 

No 

27.81 

Gen Resid 

A3 Wet ED Pond 

10 

21.08 

CTRL STRUC DESC RCP Riser 

CTRL STRUC SIZE inches 36 

OTL T BARRL DESC RCP Barrel 

OTL T BARRL SIZE inch 18 

EMERG SPILLWAY Yes 

DESIGN HW ELEV 84.23 

PERM POOL ELE 79.1 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING Yes 

0.47 

11.41 

SERVICE AREA DESCRI SF Lots, Roads & Offsite area 

8.64 CONSTR CERTI Yes IMPERV AREA acres 

RECVSTREAM UT of Powhatan Creek 

EXT DET -WQ-CTRL 

WTR QUAL VOL acre-ft 

Yes 

1.44 

CHAN PROT CTRL Yes 

CHAN PROT VOL acre-ft 1.16 

SW/FLOOD CONTROL Yes 

GEOTECH REPORT Yes 

LAST INSP DATE 

INTERNAL RATING 

MISC/COMMENTS 
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• Mulberry Place Homeowners Association 

William F. Nicholson 

Vice President ~;\\ 

3735 Mulberry Lane 

Williamsburg VA 23188 

Phone: 757-564-8435 

Email: vp@mulberryptace.org 
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ENVIRONMENTAL DIVISION REVIEW COMMENTS 
WARHILL GREEN 

COUNTY PLAN NO. SP- 98 - 04 
September 3,2004 

(Note: At this time, the Environmental Division does not recommend preliminary approval for the 
project due to issues associated with the lack of a defined, adequate natural receiving channel from the 
proposed BMP for the project.) 

General Comments: 

1. A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

2. Water and sewer inspection fees, as applicable, must be paid in full prior to issuance of a Land
Disturbing Permit. 

3. A Standard Inspection I Maintenance agreement is required to be executed with the County due to 
the proposed stormwater conveyance systems and Stormwater Management/BMP facilities 
associated with this project. 

4. Record Drawing and Construction Certification. The stormwater management/BMP facilities as 
proposed for this project, including the dry swales, will require submission, review and approval of 
a record drawing (as-built) and construction certification prior to release of the posted bond/surety. 
Provide notes on the plan accordingly to ensure this activity is adequately coordinated and 
performed before, during and following construction in accordance with current County 
guidelines. 

5. VPDES. It appears land disturbance for the project may exceed one (1) acre. Therefore, it is the 
owner's responsibility to register for a General Virginia Pollutant Discharge Elimination System 
(VPDES) Permit for Discharges of Stormwater from Construction Activities, in accordance with 
current requirements of the Virginia Department of Environmental Quality and 9 VAC 25-180-10 
et seq. Contact the Tidewater Regional Office of the DEQ at (757) 518-2000 or the Central Office 
at (804) 698-4000 for further information. 

6. Offsite Work. Plan Sheet 5 shows offsite grading on the south side of the project (for proposed 
.contours 103 and 104) on the n/fCora Lee Green parcel, for sanitary sewer on the east side of the 
project on the n/fMulberry Place Subdivision parcel and for installation of 120 l.f. ofunderdrain 
from the dry swale BMP. Provide evidence of permission to occupy or disturb the offsite adjacent 
tract from the parcel owners. 

7. Watershed. Provide a note on the cover sheet of the plans indicating that this project is situated in 
Subwatershed 204, Catchment 204-101-1 of the Powhatan Creek watershed of James City County. 

8. Powhatan Creek. This project is situated in the Powhatan Creek watershed. Please note the James 
City County Board of Supervisors, by resolution dated February 261

h 2002, adopted eight (8) goals 
and 21 priorities associated with the Powhatan Creek Watershed Management Plan. This project 
is subject to the contents of that plan. The owner, applicant, developer and plan preparer should 
be advised of and completely review the goals, priorities (tools) and entire contents of this study as 
it applies to the site, including sub-watershed maps, as layout and design of the proposed project 
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could be affected by and should remain consistent with these items. Refer to the watershed 
management plan and the associated sub-watershed maps for environmental sensitive areas, 
features and/or recommendations that may apply to the sub-watershed in which the project area is 
situated. Specific items that may apply include: stream buffers; onsite stormwater management; 
on-lot stormwater practices; and a watershed education target area. 

9. Label. Label the Longhill Grove apartment projects as County Plan No. SP-44-03 on all sheets as 
applicable. 

Chesapeake Bav Preservation: 

10. Percent Impervious. Show percent impervious of the site in the site data tabulation on Sheet 3. 

11. Limit of Work. Show the limit of work, including offsite areas and utility connections, on 
environmental inventory Sheet 2. 

12. Provide an environmental inventory certification pursuant to Section 23-10(2)(c) of the 
Chesapeake Bay Preservation ordinance. This is important for this review case as the result of the 
inventory on Sheet 2 shows no components on the site. 

Erosion & Sediment Control Plan: 

13. Temporary Stockpile Areas. Show any temporary soil stockpile, staging and equipment storage 
areas (with required erosion and sediment controls) or indicate on the plans that none are 
anticipated for the project site. 

14. Offsite Land Disturbing Areas. Based on grading plan Sheet 5, it appears the site may require the 
importation of fill to achieve proposed site grades. IdentifY any offsite land disturbing areas 
including borrow, waste, or disposal sites (with required erosion and sediment controls) or indicate 
on the plans that none are anticipated for this project. 

15. Limits of Work. Show and label a distinct limit of work (clearing and grading) around the site 
periphery on Sheets 4 and 5. Be sure to include offsite work associated with installation of erosion 
and sediment controls, utility connections and BMP appurtenances. Ensure disturbed area 
estimates match land-disturbance inclusive within the limits of work. 

16. Sequence of Construction. The following comments pertain to the sequence of construction as 
presented on Sheet 5: 

16a. Move the sequence to the Phase 1 E&SC plan Sheet 4. 

16b. In Step# 9, state that all topsoil shall be removed to an approved offsite area or show 
onsite locations. 

16c. A "boxed" note on Sheet 4 indicates that the placement of some initial fill is required by 
the contractor in order to properly achieve positive drainage of disturbed areas to proposed 
sediment traps# 1 and# 2. If this is the case, show an approximate location of this feature 
area and show this step in the sequence of construction. 
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17. Narrative. Based on our site plan review meeting on August 23rd and a subsequent site visit as 
performed with the applicant and plan preparer on August 25th 2004, the Environmental Division 
does not agree with the last line in the "existing site conditions" narrative on Sheet 5. It appears 
that there is no defined, natural receiving channel for temporary sediment trap # 3 and the primary 
BMP through the Mulberry Place natural open space, especially in the upper (west) portion of the 
open space directly adjacent to the tract line for Warhill Green. An adequate channel or site 
design must be provided in compliance with the provisions of Minimum Standard# 19 of the 
Virginia Erosion and Sediment Control regulations. (Note: See further discussion in the 
stormwater management/drainage comments below.) 

18. Sediment Traps. As discussed and resolved at the site plan review meeting held on August 23rd 
2004, due to the potential for the concentration of drainage onto adjacent, offsite properties 
proposed sediment traps # 1 and # 2 are to be removed from the plan and replaced with super-silt 
fence, if silt fence measures can be implemented in accordance with Minimum Standard & Spec. 
3.05 of the VESCH for drainage area, slope length, etc. Perimeter silt fence may be able to be 
utilized effectively if design parameters per the VESCH are not exceeded and runoff from 
disturbed site areas can be maintained in a sheet (overland) flow conditions, consistent with 
current (predevelopment) conditions. Also, the location of sediment trap # 1 appears to conflict 
with the placement of proposed sanitary sewer for Buildings A and B. 

19. Demolition Work. The "offsite areas" portion of the E&SC narrative on Sheet 5 indicates that two 
existing site entrance need removed. Although in the narrative, graphically show the approximate 
locations of the two existing entrances scheduled for removal. 

20. Dust Control. Add dust control measures in accordance with Minimum Standard 3.39 of the 
VESCH to the erosion and sediment control plan for the site. Dust control may be warranted due 
to the proximity of the project to Centerville Road, Mulberry Place and Longhill Apartments. 

21. Playground. It would appear a cross-culvert/trail is needed across the south dry swale to access the 
proposed playground in the east part of the site. 

Stormwater Management I Drainage: 

22. BMP Outfall. As a result of a site plan review meeting held between the plan preparer and County 
staff on August 23rd and a field meeting held between the applicant, plan preparer and County staff 
on August 25th 2004, the current arrangement of the outfall from the primary BMP for the site onto 
natural open space (n/fMulberry Place Homeowner Association) is not acceptable. Firstly, it is 
not preferred to clear dedicated natural open space on offsite adjacent property to install 120ft. of 
discharge drain pipe for the dry swale BMP. Secondly, if this were the only option, to properly 
perform this per the current plan, evidence of an offsite drainage easement of adequate width 
would be necessary from the offsite owner. Thirdly, staff does not feel that an adequate, defined 
natural receiving channel exists along the natural open space and Lots 21 through 24 in Mulberry 
Place to properly outflow discharges from the proposed BMP facility. Minimum Standard # 19 of 
the Virginia Erosion and Sediment Control regulations is clear and specific about the need for 
defined, adequate receiving channels from development sites and BMP outfalls. Per Minimum 
Standard# 19 of the Virginia Erosion and Sediment Control regulations, concentrated runoff 
leaving a development site shall be discharged directly into an adequate natural or man-made 
receiving channel, pipe or storm sewer system. Minimum Standard# 19 also states that outfall 
from a detention facility shall be discharged to a receiving channel. Technical Bulletin No. 1 by 
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the Virginia DCR further defines that concentrated runoff leaving a development site, to include 
discharge from stormwater facilities, must be discharged into an adequate channel and a natural 
channel is defined as a conveyance with a defined cross-sectional flow area. This is a critical issue 
that must be resolved prior to any approvals from the Environmental Division. Therefore, provide 
offsite drainage improvements (and drainage easements) to adequately convey design and 
overflow discharges from the BMP to an acceptable, defined downstream natural receiving 
channel location; or alternatively, provide a site design and/or infiltration type BMP so that 
increased runoff from the development site can be fully infiltrated and not become surface runoff. 
This would require providing proper supporting geotechnical and hydraulic design information 
which clearly show no detrimental effects downstream. 

23. Site Hydrology. Due to changes in site grading and impervious cover, it would be expected that 
the time of concentration would change more significantly between pre- and postdevelopment 
conditions. Currently site hydrology shows postdevelopment only 36 seconds shorter than 
predevelopment. (Note: Currently the predevelopment 2-year storm discharge from the site is 
shown at 1. 73 eft. It would appear that the length of overland flow for predevelopment time of 
concentration computations is well more than 100 feet. A longer overland flow length would 
increase the time in the overland flow component thus increasing the overall time of concentration 
and lower the peak discharge value. It is our opinion that predevelopment discharge for the 2-
year storm is being slightly inflated in an attempt to show that discharge from the BMP is lower 
than traditional 2-year predevelopment levels.). 

24. Dry Swale BMP. The following comments pertain to the dry swale BMP (County type E-2) 
designs for the project: 

24a. Label the dry swales BMPs as County type E-2 BMPs. 

24b. Provide a typical section for the dry swale BMP, in it's typical arrangement along the 
north and south property lines, consistent with channel geometry dimensions in the design 
report (ie. bottom width, channel depth, side slopes of the channel and the permeable 
soil/underdrain arrangement. Reference schematic E-2 (Figure 16) of the County BMP 
manual. 

24c. North and south dry swale applications should have engineered soil media and underdrain 
throughout their entire length, not just select portions. 

24d. The check dams shown in the dry swale BMPs on Sheets 5 and 11 should be temporary 
for erosion and sediment control purposes, not permanent. Firstly, a check dam is not a 
feature of a dry swale BMP, but a wet swale per the County BMP manual and the VSMH. 
Also, page 51 of the County BMP manual does not recommend wet swale applications for 
residential development as they can create potential nuisance or mosquito-breeding 
conditions. 

24e. All dry swale details should provide a note referencing Minimum Standard & Spec. 3.13 
ofthe VSMH and GroupE (Open Channel System) requirements ofthe CountyBMP 
manual. 
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24f. As it appears the access roadway/parking area which drains to the north dry swale does not 
have curb and gutter and will drain to the swale via overland flow; therefore, a pea-gravel 
diaphragm or other acceptable form of pretreatment is necessary. Refer to page 51 of the 
Comity BMP manual. 

24g. Provide computations to show maximum ponding time in the dry swale is no more than 48 
hours. 

24h. Landscaping. Trees should not be placed directly in the bottom of the dry swale as they 
could result in flow obstructions and root systems could affect filtering capability and 
directly damage the underdrain system. 

25. BMP Worksheet. The BMP worksheet provided for the project shows 9.79 BMP points using 
structural methods. Receipt of a waiver request dated August 23rd 2004 is acknowledged. The 
waiver request cannot be processed accordingly until many of the issues as outlined above are 
resolved, especially those associated with the type ofBMP and outfall arrangement. (Note: It is 
possible that the south dry swale may treat some offsite area from the n/f Cora Lee property or 
Mulberry Place to make up the point differential; however, no drainage map was provided and 
existing contour information on the adjacent tract is lacking.) 

26. Stormwater Channel. Ensure the stormwater conveyance channel, as situated on the Longhill 
Grove apartment site between Building Units 7, 8 and 9 (per plan SP-44-03) and the north border 
of the Warhill Green site is in place and functional to serve as an overflow mechanism should the 
north dry swale fail or overflow for storms greater than the 1 0-year frequency. Refer to Item# 
2.12 of the James City County Environmental Division, Stormwater Drainage Conveyance 
Systems, General Design and Constmction Guidelines. 

27. Other. Describe briefly how the rooftop-downspout drainage will be handled around the three 
building units, including if it be disconnected into yard areas or discharge directly into the dry 
swales. 

28. Low-Impact Design. Use oflow-impact development principles and techniques are fully 
encouraged for use in site design to reduce and control impacts associated with increased 
stormwater runoff. This includes minimizing disturbance, minimizing impervious area, 
disconnection of impervious areas, saving existing trees, preserving existing topography and HSG 
A&B soils, use of flatter site grades, reduced slope heights, increasing time of concentration flow 
paths, maintaining sheet flow, increasing surface roughness coefficients, use of wide and flat 
stormwater conveyance channels, clustering landscaping in t1ow paths, minimizing use of onsite 
storm drain pipe, on-lot stormwater management, encouraging infiltration and use ofbioretention 
cells with appropriate landscaping. (Note: As environmental inventory soils map Sheet 2 shows 
the east portion of the site is situated on II C. Craven- Uchee and I8B, Kempsville fine sandy 
loam,. the feasibility exists to explore use of infiltration and/or filtering system type BMPs at this 
location.) 
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'tf APPLICATI~N-FOR BUILDING PERMl 
101-EMounts Bay Rbad, P.O. Box 8784, WilJiamsburg, VA 23187-8784 (757)253-

FAX: (757) 259_. 

Office Hours: Mon-Fri 8:00 a.m. - 5:00 

OWNER INFORMATION 

_______ State ___ Zip_ 

Signature: __ l...,-.:/0f-'""1. ft,....,...JrJ:......:....F_ax_._N_o._(_'_l __ 

Print Name: -~~-..... tJ _______ _ 
Ag~t _____________________ _ 

DESCRIPTION OSF ~OJP{ ~ .. , =-'Y:Jfe ':IJ,!:.'YYll y 
Print Name:------------------

SAME AS PLAN NUMBER GJ?-B (Lists Options) (For Commercial Projects Only) 
Site Plan No. Date Approved __ 

Interior Fin~· ~·~!fi~~E~;~::::::: Flooring: -
Roofing: 
Heat Type: 
Air Conditioning-

Estimated Construction Value /Z2 tJ)l) (Do not include Lot $) 

Lot Width ~ \ 
Lot Depth ---r.=\0~7"'"\-r. l\E\'"""--
Front Property Line~ 
Riaht Property Line • \1 
Left Property Line 
Rear Property Line 

PERMIT NO.() b .. {) '\~ ~ 
LINE NO. 03- ()UJQ 

Date/Time In ~ I~ ) n 3 
Date Plan Revi-:::J 

OFFICE USE ONLY 

Improvemeu~Code 
Structure Used As 
Use Group 
Occupancy Load--,.
Type Construction ...5lb 
Zoning Approved V ~~ 
Zoning Disapproved 4 
Plan Approved Y':j,L\r-
Plan Disapproved ___ 1s 

PLAN~~~ 
PERMIT FEFMt "). . f'\ ~ 

' 
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Permit Agieenient in Lieu of an ©rt:JJ/fttw 
Erosion and Sediment Control Plan for a lJ 
Sina:Ie-Family Residence in a Subdivision 

Address: 

In lieu of submission of an erosion and sediment c 1 plan for the construction of this single-family dwelling, I agx 
comply with tho limitations and conditi~ns of this agreement to prevent off-site sedimentation. In addition. I agree to co 
with any requirements determined necessary by employees of JCC Development Management if upon fi:;ld inspection 
measures employed on-site arc found to not bo effective in controlling off-site sedimentation. Such requirements slu 
based on the conservation standards contained in the Virginia Erosion and Sediment Control Handbook and shall rep!~ 
the minimum practices necessary to provide adequate control of erosion and sedimentation resulting from "this projec1 

REQUIREMENTS: 

1. The site, work, materials, and plans shall be available at all times for inspections by duly authorized officials of J; 
City County. 

2. Clearing or grading is pennitted only in areas so designated and approved on the project plans. No storage of mau 
or land disturl.fance is permitted outside of the limits of clearing. Areas not to be disturbed shall be protected by fer 
methods approve(! by the Environmental Division and sJWl be maintained throughout construction. Acceptable fer. 
methods are presented in the Virginia Erosion and Sediment Control Handbook (VBSCH), Specification 3.38, 
include snow fence, board fence, cord fence, plastic fence, earth berms and silt fence. 

3. The owner/developer shall in all cases install a sediment control structuro at the time of initial land disturban~ 
prevent off-site sedimentation. Such sediment control structures shall be silt fences. gravel filter berms, sediment t 
perimeter benns or other structures which trap sediment on the property. These structures shall be plaocd at the 
of clearing in the locations shown on the approved site plan. The location of the structures may be adjusted to cr 
that all runoff from disturbed areas is directed to the structure. 

4. All sediment control structures shall be maintained in an effective operating condition. 

5. All soil stockpiles shall be protected by a sediment control measure orb" seeded and covered with a mulch materi 
presented in VBSCH Specification 3.35. 

6. A construction entrance made ofVDOT No. 1 or No.3 size stone placed on a filter fabric under liner shall be instl 
as a first step, prior to lot clearing. All vehicle ingress and egress shall be directed over the installed construt 
entrance to prevent the tracking of mud onto public roads. 

7. All cut and/or fill slopes greater than three (3) feet in vertical height shall be graded to a 3:1 or flatter slope. 

8. This agreement does not authorize the use of any decomposable materials as fill. 

9. Development shall not impair existing surface drainage or constitute a potential sediment hazard. Stonnwatcr ru 
shall not be conveyed or discharged onto adjacent properties in a manner which may cause damage. 

10. All disturbed aroas on the lot shall be stabilized within seven days of final grading with permanent vegetation 
protective ground cover suitable for the time of year. 

I further understand that failure to comply with the above requirements within three working days following notice b) 
representatives of tho Environmental Division could result 1n citation for violation of the James City County Erosion 
Sedimentation Control Ordinance. I also understand that noncompliance could result in revocation of this land disturbl 
permit agreement and the building~ •t 'chit d. 

Signa~ofLandowner. ----~~~~,-----~~----------------------------------~~~~ 
~sponsible Land Disturber: ----~..a..:.-_.;,.......;::;;;..:....f-L;;...... ____ _ 

(Certified by Dept. of Conservation and Recreation) 

Approved By: __ . ..... . 
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