
 
 

 
 

 
 

CERTIFICATE OF AUTHENTICITY 
 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

 

BMP NUMBER:  WC012 

 

DATE VERIFIED:  January 27, 2017 

 

QUALITY ASSURANCE TECHNICIAN: Natalie Prevette  

 

LOCATION:  WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC012 

PIN: 1240100016F 

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

Property Description: 

Site Address: 
Box 22 

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

Comments 

Hankins Industrial Park 

Williamsburg Peanut Factory 

8012 Hankins Industrial Park Road 

Drawer: 9 

Page: 
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RITCHIE - CURBOW 
CONSTRUCTION CO., INC. 

739 THIMBLE SHOALS BLVD. #304 
NEWPORT NEWS, VIRGINIA 23606 
"F-"'>l {89+) 873-0123 

·1s~1- ~·.., cl-t<.;;7 Th"' 
DATE 

, r~ q·=t 

'

JOB NO. 

ATTENTION 

WE ARE SENDING YOU D ATTACHED D UNDER SEPARATE COVER VIA _________ THE FOLLOWING ITEMS: 

D SHOP DRAWINGS 

D CHANGE ORDER 

COPIES DATE 

D PRINTS 

~PLANS 
D COPY OF LETTER 0SAMPLES D SPECIFICATIONS 

D-~~~~~~~~~~~~~~~~~~ 
BESCRIPTION 

Te:. T>t.J~ A. ~&-1 
.. 

·· /\ LrtC~-l< , \V ;;,.._ ~0 <::, I ~r 1 .-' .:>L~, l <._'-.Jl . .J-:;::,., 

REASON FOR TRANSMITTAJ;.QHECKED BEL{)W: 

D FOR APPROVAL 

SfoR YOUR USE 

g_] AS REQUESTED 

D APPROVED AS SUBMITTED 

D RETURNED FOR CORRECTIONS 

D FOR REVIEW AND COMMENT 

D APPROVED AS NOTED D 

D RESUBMIT ____ COPIES FOR APPROVAL 

D SUBMIT __ . __ COPIES FOR DISTRIBUTION 

D RETURN CORRECTED PRINTS 

D FOR BIDS DUE _______ 19 ___ D PRINTS RETURNED AFTER LOAN TO us 
REMARKS .• • 

. ' . \ 
11.-->- . 

COPY TO _________ _ 

032011 
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VICINITY MAP 
SCALE: 1" = 2000' 

'o. 15' 

WOODEN BUMPER~ 
(TYP) 

104 

105 

<Q 
-1 

NOTE,ALL NEW TREES SHALL MEET FOLLOWING HEIGHTS' 

DECIDUOUS THEES 8 FT. 
EVERGREENS S. FLOWERING TREES 6 FT 

TREE LEGE:ND !NV 102.22 

!NV 102:15 

\_, 24'·12" CM P 
\ (COArEO) 
-2 CYO RIP RAP 

TOP !04- 75 

PAVED OITCfl FROM 
OUIFALt. $TRUCTURE 
TO DITCH 

' RL't:K CHECK OM 

I 

24" 

~lfa ·-~---~_J_ 

I. 

3. 

4. 

GENERAL NOltS 

Ail CONSlRUCTION SHALL CONFORM "fO CVRllEN·T· JAMES CITY. COUNr.i 
ANO/OR Yf)OT STANDAADS ~O SPEo1FICA TIONS UilU:SS 01HER'MSE 
Sl'f¢lf1rn;_ 

COWTl<AlllOR SHALL SECURE THE LA ltST EDITION Of THE 
'llRGIN!A-t:RQSION· ANO SEDIMENT CONTROL HANDBOOK AND COi.iPL Y 
\lilni A1.L COIJ~TY REQUIR!llE:ilnr.FoR EROSION ANO SEDIMEIH 
CONTROL. 

1\1.l cu1:s. YtctV.TION ANO DtU::rtRIOUS 1.IATI:RIAL ENCOUNltRE!J 
SHALL ·1ll< REl.IOV(O AND DISP06ED OF OFF~SJTE. 

SELECT )l/\:riJllAL REQUIRED !"OR fill ANO BACKflLL UNDER PAflKING 
LOT f001JNGS ANO S11'1JC1\J.RES' ~AU Be Pl.ACED IN LAYERS 
NOY TO EXCEED (l<JHT INCHES (9'1 IN lHICKNiSS ANO GOMPAClEO 
TO 9511 OI' MAXll.i!JM DENSITY .IS DEITRMINEU BY ASTI.! 0-698, A. OAK 

EAST -WEST CROSS 
SECTION 

SfNGLE TWO-WAY ENTRANCE ---1--
B. MAPLE 

NTS 

' 2?.60' 

EG 

2 YR STORM EL. 105.05 

. t 
TOP OF BERM 
101.75 

..£..-l-

'"/ ~~~rp 
STATE ROUTE NO. 60 

IY. -i,._ 
'--"''--.. 

39· 
CONCRETE PAYED 
DITCH. 

NORTH-SOUTH CROSS 
SECTION 

PARCEL 14A'" / 
1.469 ACRES /v_,, <Q \Ot. 

- - - -,,LI- - ~}~~,,·,, 

I // I
I r:_<0__,1----'20' MIN. BLDG. l~ SETBACK LINE 

FUTUR~f"'' I ill 
EXP AN,S(ON 1 
100' 1'100'1 .... c::itx: l( 0-+----

L BUILD BERM TO 

i-~+:; j '~ 1p4.75 ELEVATION 

--'-- ' '7 <Q 

NT$. 

1·· \J 
I " w 

rOP OF 11£/?N 

,PROPOSED ONE STORY 
\ METAL BLQG 
\ 10,350 S.f. 

\ 40' HIGf-'1 

\\ FF 109.06 

HC 
R'MP s" ~ 48' 

\)~ 
/'- IU x 18' (5·· THICK) CONCRETE 

~ 

11_--f_j.flr'~/---DUMPSTER PAD WI 5· HIGH 
>> _,, PRIVACY F"Cl\ICE ( 3 SIDES ). 

'F 

OF BERM 104.75 

NOTE: WATER 8 SEWER TAPS 
SHALL BE MADE BY 
DEVELOPER 

CWf:lt£ff J)ITCH 

/ /ID~ iJ OPEfAllG 

SEC TIO!/ A ·A 

llALf Pl.AU 

ENTRANCE SECTION 

, 

CONCRETE PAVEO 
. O!TCfl 

8-8 

). J..•t.icn tnf f1lt<>r (41.lfl~ tu 
;J1t \;If~ fl'llC\' ,jl\Q t'••~nd it 
1ntQ llle tr~no1. 

t. ~.r.~f1\I ,,.<) t0"1',j'~ th~ 
~·~Jy.JO(~,J ;01 ! . 

DIA. CMP 

(5o' R.o.w.) 

SITE PLAN 
SCALE: 1" = 30' 

L•tP.n~ion of f~1>r1r lfld 
\<I rt lUtG tn: tr~nCIL 

!nL T l'ENC!ii!@ 
------;·-..~~ 

2•1" 
5. 

~L__L s. 
ALL CONCR€'ff: SHALL ee CL\.SS' A-J AIR ENllWN!:O (.lOOO P.S.J.). 

1\1.l CREEH ARE~ '11111-llN lJM11S OF CONSTRUcnoN. TO OE 
TOPSOilEO, ffR 11Uz.EO ANO MVLCKEO. . • 

FL 

5 11x6"SALf TR€.4f€0 
flA18ERS 

5'-d' l . 

t-i!·i!'-4.NC<!J PARS.~ 
OR.IVE' oks 11/Z" 
0£LOHI fOP OF STOP 

WOOtJEN BUMPER BLOCK 

4"V oor TYP£ I 
CRUSHER RlJN 

Gr?AVEL WT SECTION 

I .. I ' I 13' 

Ta> CFSERM_m_ ---'---------,-0-4.-76 

FG 104.84 ELI 04. '/6 

DITCH SECTION 

OWNER /DEVELOPER 
' 

J. 

8, 

9. 

coN'lllACTOR SJ-IA!.L oerAIN AT HIS OVtN EXPENSE, ANY PERMIT OR 
BONO 1f REQUIRED BY· ANY OOVU<NMENT AO€NCY, 

CON'lllAr,TOR SHAU BE REsPOllSIBLE l'OR LOCATION, PROTECTING -/\1i0 
RES~'AN\l ANY CONFUCTS 'MTH e:>OG11NG UTIUTieS i-J'IO SHALL 
REPAIR, AT HIS 0\\tl EXPeNSE, All..llllUTIES TO B~ RELOOATEO OR 
O}.MAGEO eY COHSTRUOTION. 

ANY ~f~QRS OR OISCREl'!INC!fS ~ ae Rf.PORTED TO !HE 
Al!CHll'E:cr OR THE SURVEYOR BEFORE. ~flOCf'.EOING \lilTH :iHE WORK. 

10. OEWATE~ING OR EXCAVATION, 1r NEilJ(l), It: PART or l"HJS 
CON'!RACl'. 

11. BEfORE PIGGING CALI. "MISS UllLITY' Of 'JJRGINIA 
1-6~562-700}, 

12. CON1RAGTOR MUST OBTAIN All NeS6'AAV BUILDING PERMITS PRIOR 
TO CONSTRUCllOll. 

1J. ALL EROSION ANO SEOIMQU O-ON'mOl 1.IEASURES SHALL BE THE 
RESP0~6\,l'IY Of THE Sill; GOllTRAOTOR· · 

V•. 1'111; ~AijD OlS'iUl\illNC Pf:m-1IT l/llEN ISSUED WlLL REQUil\E 
GVllS'l'RUCTlOJI Of 'fHE s~in;um-1· DASLN fl\101\ -ro ANY 
OTHER 'ONSl'RUC'l'!ON AC'r!VITIES ON l'HE Rl;Jo!AINDE!I or 
'l'U.t~ PRO..J.EC.'.t~. 

15, A ~I.$ TtS'f SHil.Ll BE PREFORMEO TO E»SURE SUIT"8U: SOIL 
FOfl 1HE DETENTION BASIN. 

THE PURPOSE Of THE EROSIOH CONTROL MEASURES sH0\'111 Oil IHESE PLANS 
SHAU BE ro PRECLUOE THE mANSPORT OF NJ. WA TER60RNE SEOll.AENTS 
RiSU~TIN~ FROM CONSTRVCTION ACTIVITIES fROl.4 EHTtRING OHTO 
ADJACENT PROPE.RTIES OR STAT! WATERS. Ir FlELD INSPE:CTIOtt HEVl:ALS 
1HE INADf,QlJECY OF THE PLAN 10 to1mm: SEDIMENl lO THE PROJECT 
Silt, APPROPRIATE MOOIFICATIONS l'!IU BE MADE TO CORRECT ANY PLAN 
DEFICIENCIES. 

1. All EROSION & SEDIMEIHA110N CONTROi. MEASURES SHAU. 8£ 
INSTALLED ANO 1.VJNTAU-IED It! ACCORDANCJ;: '11111-1 !HE ''.'IRCINIA 
E!lOSION ANO S~DIMENT CONTROL HANOOOOK". !HE COl'fIBACTOR 
5Hil.LL a~ THOROOGHL y FAMIUAA 11\TH A1.I, APPUCAol,E l!!:.ASURES 
CONTAINED lHERElN 1'¥1-llCfl MAY BE PERTINENT TO THIS PROJECT. 

2. MAINTENANCE Of AL!. EROSION ANO SEDIME»T CONTROi. MU.SURES 
SHAU BE ACCOMPLISHED IH ACCOROANet: 'MIH THf: "1ROINIA 
EROSION ·AND SEDIMENT CONTROL HANOBOOI<". MAINIDIANC< \'!ILL 
INCUJOE 11-IE REPAIR Of.- MEAS\IRE:S DAMAGED BY AflY suacoNTRACTOR 
INCLUQING "!HOSE Of THE PUBLIC UllUTY COMPANIES. AT IHE: 
PRE-CONSTRUCTION ldEtllNG, 11-IE CONlRACTOR 'MU. SUPPLY PUBLIC 
VIO!'.KS 'MTH THE NAME OF lH£ INQl'.'IOUAL 'M-10 'MU. BE 
RESl'OHS1BL£ FOR ENSURING J.4AIN1E'rlMlCE Of IHSTAU£0 MEMURES 
OH A DAILY OASIS. 

J, SEDIMENT CONTROL MEASl.,IRES'--MAY REQUIRE MIHOR FIELD 
AOJJSJl,JtNTS.AT TIME O~ CONSTRUC·llON TOINSURE- lHE!R INTENDED 
.PUP v . .;it_ , :.,. i>\...\.VMr\..J.::.r-Jt:.u. uc...P. . ..\i~ i~L'-i r Qi i''!.JbLC ~1Ql\i\. ') .i\PPRVVAL 
'ML\. BE REQUIRED FOR OTHeR DE\~A 1101-lS fR0!-1 111£ APPfiOVl:D 
PLANS, 

~. PERMANENT OR TEMPORARY SOIL STABIUZA TION J.IUST BE APPLIED TO 
ALL OEHUOEP AREAS 'MTHIN 15 DAYS AFTER flNAL GRADE IS 
REACHE0 ON ANY POR'JlOH OF THE SITE. SOIL STABILIZATION MUST 
ALSO BE APPUEO TO DENUDED AREAS 'M-llCH MAY NOT BE AT FINAL 
GRADE BUT \\ILL REMAIN DORMANT (UNDISIVRliEO) FOR LONGER THAN 
30 DAYS. SOIL STABIUZATIOll MEASURES INCLUDE VEGETATIVE 
ESlABUSHl.IEWT, MUlCfllNG ·AND lHE EARLY APPLICATION OF GRAVEL 
SASE MATERIAL ON AREAS ro BE PAVED. 

5. If DISTURBED ARE'.'A STABILIZATION IS TO 6£ ACCOt.IPUSflED DURING 
lHE f!QN"!HS Of OECEl.IBER, JAHUARY, OR FE6RIJAAY, STABIUZA110N 
SHALL CONSIST OF l.IULCHING IN ACCORDANCE 11111-1 SPEC1FICAllON' 
1.70. SEEOIHC ~LL THEN TAKE PLACE AS SOON AS TI-iE SEASON 
PEHMITS. 

6. THE 1ERM SEEDING, mlAL VEGETATIVE COVER OR SIABUZATION, 
ON n-!IS PLAN SHALL MEAN 1HE SUCCESSFUL CERMINA TION AND 
ESTABLISHMENT Of A STil.BLE GRASS CO'v1:R rnou A PROPERLY 
PREPARED SEED6ED CONTAINING 11-IE SPECIFIED AMOUNTS OF' SEED. 
UM.E, AHO FERTIUZER IN ACCORDANCE WITH sPEClflCATION 1.88, 
PERMANENT SEEDING, IRRIGATION SHALL BE REOIJIREO AS 
NEC-ESSARY TO ENSURE ESTABUSHMENT Of GRASS CO'v1:R. 

7. TE~PORARY EROSION CON"!ROL llEASURES ARE NOT TO BE REMOVED 
\IHTIL All. DISTURBED AREAS AAE SlABIUZED, Af!ER 
STABIUZA TION IS COMPLETE. AU MEASURES SHAU BE REMOVED 
Wl'IHIN 30 DAYS. TRAf'PED SEDIMENT SHALL BE SPREAD ANO 
SEEDED. 

8. SIU FENCT SHALL 6E PLACED AT l}!E TOE: OF AU STOCKPILES. 

S. 111E PERIMETER SILT FENCE AND ANY S!'Dlt.IENT BASINS OR TRAPS SHALL 
ar'CONSlRUCTEO AS 11-lE FIRST Sl'EP IN GRADING ANO ~UST BE MADE 
f\JNC!JONAL BEf'ORE UPSLOPE LANO OJS!URBANCE TAKES PLACE. 

STATISTICAL INFORMATION 
CHIP PENIK ZOf'.llNG M-2 

PEANUT FACTORY OF WILLIAMSBURG 
P. 0. BOX GN 

WILLIAMSBURG, VA 23187 

NOTES: 

PARKING REQUIREMENTS 
USE CATEGORY 
NO, SPACES REQUIRED 
REG. SPACES PROVIDED 
H.C. SPACES PROVIDED 
TOTAL. SPACES PROVIDED 

INDUSTRIAL (WAREHOUSE) 
4 
7 
1 
8 

OPEN SPACE DATA 
LOT SIZE 1.469 AC. 

.17 AC. 
12% 

COIJ~JTY 0" It'·''"'' CITY 
1. A.LL U't' lL!'r IJ::S SHALL BC 1:-'LACE:D uuogROl<OUND. 

2. PIJ'l'URE: t;j(P,\NSION SHALL OB'rAIN s1·re PLAN 
APPROVAL PRIOR TO CONS'rHUCTlt.'.HI. 

J. IOEN'rl~'ICATION 310N S!iA[,L ll!i: r.OCA'l'ED A'l' LEAST 5' 
r:·aaM ·rat; PROPf.R.'r'.I'. LINE ANO NO LARGE!< 'l'HA'I' 32 BQ. 
P'f, NOR O'll::R 20' 1.N Ht<;lGK1'. 

4. £1GH'1' (GJ fl80?LE ARE EIC?SC'l'E:D TO UE i::MPLO¥E!O. 
COUN'I'~ OftD l NANC r; R t-:QU l H:8S l l'ARt'i I HG SPACE FOR EVERY 
·rv10 {2} EMPLOY(ES. EIGl-11 {8) SPACES ARE PROVlOED. 

5. AL[, CONS'fllOC't'lQN OH: LAHD Ut;VBLOPMEN'l' AC'l'IVIl'!i::B 
SilAt.t. Bf. SUfJJEC'r TO •rttf: RBQUIREMB.t-l'l'S 01:' Tilf: 
CHBSAPE:AK$ El-1\Y PRE:SE:R'lA'flOrl AREA DESIGtlA'rtotl AND 
MA..t~AGE/it:N'f llEGULA'rlONS (VR-173-'32-'01) AND AN't r.OCl\L 
ORU [ HAdC~lS l\OOP'i.'tD PUf{SUAN.T ·rnER£'1'0. TUE.SE REGULA'\' [QNS 
ANO O~OlNANC!:;S MAY PLACJ>; AOD['i'lONAL REQUI~ENE~rrs ON 
PltOPE:B'I''{ Rt:COl{OJ::D AF'l'EH seP'l'J.;MeBK 31:1, 1909, A.NO NAY 
LIMl'r D.E:V~i..OPMBN1' 01!' PRO~ER'l''t, OWtJER~ SllOULO 
e-'AM!L[A8iZ8 'rHF.a·tSlSLV~S Wl'rU THE RECULATlONS A:H.> 
OkDlNAri<:i:;s AHO ARE: BNCOUl\AG!-;0 'fO co:rrAC'i' 'fHE JAMES 
c1·t''( COUNT"{ tJE~AR'fMl'!N'r Of COMMUNIT'i DEVELOPM8Nr FOR 
MORE: INfOltH.A'i'lON. 

TOTAL GRAVEL AREA 
PERCENT GRAVEL 
PERCEf\IT BUiLDING 
OPEN SPACE AREA 
PERCENT OPEN AREA 

BUILDING DATA 
PROPOSED FLOOR AREA 
FUTURE EXPANSION FLOOR 

AREA 
TOT AL FLOOR AREA 

32% 
.83 AC. 
56% 

10,350 SF 
10,000 SF 

20,350 SF Jee,, ... 

Oth~r 

Cl~ her 

,. • 1·! 

l\TE 

...... 

........ , .. ,. .. 

l+--1--+ Tl 
r ~ I , 

111 
I 

r- r 

I 
I 
' ' ' I 

I 
I 

I 
0 

" iJi I -0 
Cl 

"' 1' . u Cl 
' 0-: .! 4 

0 
(l) 
~ 

(l) 

'C! 
"' p 
r· 
a 
ti 
f
-l 

i:" c 
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l.JJ .~ 
~ '> 
~ !D 

0 "' u 
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VICINITY MAP 
SCALE: 1 "= 2000' 

16 
N/F 

15' REAR LANDSCAPE 
AREA ( 15' x1 Z5' REQUIRED) -~ 
(SP-68-95) 

15' SIDE 
LANDSCAPE 
AREA 
(SP-68-95) --~i;::::~ 

(3)T-4 ---...._ 

I 
I 

I 
.....--t-1" 

I 
I 
I 

i l '.-----...J 
·, I 

J .. -1--4 

U.S. ROUTE 60 
160' R/W 

WALTER J. SCRUGGS TRUST & 
JAMES CITY COUNTY LAND lfRUST 

r---~1-1/2" VOOT SM-2A 
BITUMINOUS CONCRETE 
SURF ACE COURSE 

3" VOOT BM-2 
BITUMINOUS CONCRETE 

6" vDOT NZ1B COMPACTED 
AGGREGA U:: BASE 

.. COMPAcTI:o •. SUBG~Abt 

(2)T-4---...__ 

~ 
PAVEMENT SECTION 

(1)T-1----. 

GRAVEL PARKING LOT. 

20'1 

~TEMf'ORARY~ 
STAGING AND 

EQUIPMENT 
STORAGE AREA 

s':'\ 
__ l-\+-11- (1)T-5 6 x 6 PRESSURE 

WOODEN BUMPl;:R" fHEA TED TIMBER 
(TYP) TO MATCH'' CURB @ LANDSCAPE 
EXISTING ISLAND 

'----ENTRANCE 
MUST».HAVE 
A 1/4"; 1' SLOPE 
FROM THE EDGE SITE 

RELOCATION FOR EIGHT (8) 
EXISTING TREES @ 25' ± 0.C. 
(SP-68-95) 

REMOVE EIGHT (8) EXISTING TREES. 
RELOCATE AS SHOWN WITHIN REAR 
LANDSCAPE AREA (SP-68-95) 

285.00' 

EXISTING ONE STORY 

0 
N 

METAL BUILDING 
10,678 S.F. 
F.F. 109.00' 

(SP-39-90) 
(SP-6-92) 

PLAN 

:( 
J .. 

JO' 

OF EXISTING PAVEMENT 
TO THE FACE 
OF THE CURB. 

SCALE: 1"=30' 

PLANT SCHEDULE BUILDING LANDSCAPING 
ABBR, QTY. SCIENTIFIC NAME COMMON NAME SIZE SPACING 

' 

SHRUBS: 

S-1 55 JUNIPERUS HORIZONTALIS BAR HARBOR .JUNIPER 18" -24" CONT B & B 4' O.C. 

PLANT SCHEDULE ASPHALT PARKING LOT LANDSCAPl1'JG 
ABBR. QTY. SCIEN-flFIC NAME COMMON NAME SIZE 

TREES: 

T-1 1 ACER RUBRUM RED MAPLE 1 1/2-2" CAL 8 & B 

EXISTING TREE (TYP.) 

~---- 1 O' LANDSCAPE AREA 
ADJACENT TO BUILDING 
(1100 S.F.) WITH (27)S-1 

OP 

16E 
N/F 

WRIGHT SIGN SERVICE. INC. 

EXISTING STEPS 
TO BE REMOVED 

EXISTING 1 o'x18' CONCRETE 
DUMPSTER PAD W/ 6' HICH 
PRIVACY FENCE (3 SIDES) 

TOP OF BERM 104.75 

EXISTING CONCRETE PAVED DITCH 

:,et: sr ... ,., ... ,,z.. 

l 0 '). 't .,.,.., ""~· 

NOTES; 

1. ALL TOPOGRAPHICAL AND UTILITY INFORMATION TAKt:N FROM SITE; PLAN 

ENTITLED " WILLIAMSBURG PEANUT FACTORY, ADDENDUM TO SP-39-90" 

PREPARED BY RICKMOND ENGINEERING, INC., DATED JANUARY 31; 1992. 

2. LOT LIES IN F.l.R.M. ZONE "X" ACCORDING TO COMMUNITY PANEL 

# 510201 0020 B, DATED FERUARY 6, 1991. 

3. SIXTEEN (16) PEOPLE ARE EXPECTED TO BE EMPLOYED. COUNTY ORDINANCE 

REQUIRES 1 PARKING SPACE FOR EVERY TWO (2) EMPLOYEES. 

TWENTY (20) SPACES ARE PROVIDED. 

4. OWNER; WILLIAMSBURG FOODS 

.P.O. BOX GN 

WILLIAMSBURG, VA. 23187 

DEVELOPER; RITCHIE-CURBOW CONSTRUCTION COMPANY, INC. 

'739 THIMBLE SHOALS BLVD. 
t• 

NEWPORT NEWS, VA. 23601 

5. SITE PLAN APPROVAL FOH 10,350 S.F. OF OHIGINAL CONSTHUCTION AND 

10.000 S.F. OF EXPANSION WAS RECEIVED UNDER CASE NO. SP-39-90 

ON AUGUST 14, 1990. SITE PLAN APPROVAL FOR 325 S.F. OF ADDITIONAL 

CONSTRUCTION WAS RECEIVED UNDEH CASE NO. SP-6-92 ON FEBRUAF<Y 

25. 1992. PRELIMINARY SITE PLAN APPF<OVAL TO CONSTRUCT THE GRAVEL 

PARKING LOT WAS RECEIVED UNDER CASE NO. SP-68-95 ON AUGUST 

24, 1995. 

STATISTICAL INFORMATION 

ZONING 

TAX MAP # 
PARKING' REQUIREMENTS 

Uj>E CA TE CORY 

NO. SPACES REQUIRED 

REG. SPACES PROV!IDED 

H.C. SPACES PROVIDED 

TOTAL SPACES PROVIDED 

OPEN SPACE DATA 

L;'T SIZE 

lt)TAL PAVED AREA, 

PERCENT PAVED 

TOTAL GRAVEL AREA 

PEHCENT GRAVEL 

PERCENT 'BUILDING 

OPEN .SPACE AREA 

PERCENT OPEN AREA 

BUILDING .DATA 

USE GROUP 

CONSTRUCTION TYPIE 

E·XISTING FLOOR AREA 

PROPOSED FLOO\' AREA 

·r o I AL FLOOR /\REA 

BLDG. HEIGHT (TOTAL) 

NO. OF STORIES 

M-1 & M-2 

12-4, LOT 16F 

INDUSTRIAL (WAREHOUSE) 

8 
19 

1 
20 

2.617 AC. 

.17 ·AC. 

6% 
.14. l)C. 
5% 

18% 

1.83 AC. 

70% 

S-2 

2C 

10,678 S.F. 

10,000 S.F. 

20,678 S.F. 

1 STORY 

GRAPHIC SCALES 
0 15 30 60 90 

!.~'-·---=- ________ J _____ ··1 , .. ~ 30· 

li!EVISIONS 

~ rl@IcD~.~IJE.~ 
O!:J 3 l '1996 j 
.,. "f''"'TJ'U'c:J 

NO. DA TE ------------DESCRTPTION--

1 9-25-96 REVISIONS PER JCC CODE COMPLIANCE 

COMMENTS (9-10-96) & VDOT COMMENTS 

(9-11-96) 

.. 2 :i 10-:-JE)-9E) •· RE:Vlsl.ONS Pf:~ YDOT COMMENTS (10-4-96) 
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PAVED 
DITCH SAN. C.O. 
----1~RIM=103.75 
~ 

)' . 
INV.•100.19 
11-1/4 BEND 

1500 GAU.ON 2 COMPARTMENT 
GREASE INTERCEPTOR 
AS MANUFACTURED BY 
C. S. HINES INC. 
MODEL srt;J-26-1500 

SAN. C.O. 
_.__RIM• 104.40 

INV.=99.86 

--1--0.1. 

vv.= 
'J3.05 

RIM= 104. 19 

' . ' ' 

WARNING.· -

JCSA ....................................................... · .............. -

--1-1/2" VDOT lYPE SM-2A County Eng .................................. _ ............ __ 

SURFACE COURSE REA .................................. - ... - .......... - .. - .. --· 

.____,..• AGGREGATE BASE STONE 

PAVEMENT PATCH-SECTION 
NOT TO SCALE 

AS. THE FJRST ·STEP IN CONSTRUCTION, . 
THE CONTRACTOR IS RESPONSIBLE FOR 
LOCATING AND omRMINING THE SIZE 

VDOT lYPE 1, SIZE 21 OR 21A 

NOrlFY 
"IV.= 
'02.1.1 

1¢2.oa. e ·. · OF. THE EXISTING WATER,·. SEWER, GAS, 

..

. · · ... ST.··O. p . ·. ·.· · .. · . . ELECTRICAL; TELEPHONE, STORM :_ 
.DRAINAGE: AND. L.OCATING ALL OTHER 
UTILITIES WHICH COULD ·AFFECT· THE 

. ~ 

MISS UTILITIES AT· 
,_ ( - ' 

1~soo~ss2-1001 
. ·PROPOSED CONSTROCTION. IF ,CONDITIONS 
ARE . DIFFERENT. FROM . THOSE ·SHOWN ON 
THE PLANS, NOTIFY THE ENGINEER IMMEOJATELY. 

~- - ' ' < I ~: •; -.:'~ ' ~ 

. FOR· I!dCATION OF 
EXJSTING UTILITIES .. 

.. ' 

SHEET NO. 

l 

·o._ 
<£. 

•.. ·f!i···· .. ·.·.• 
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EXIST. 4• SAN. 
.APPROX. INV.•99.00 

CONCRETE 
DUMPSTER 
.PAD----' 

PAVEMENT PATCH . 
(SEE DETAIL THIS SH~Et) 

~'<:> 

,'SAN.MH . .. 
. RIM=10o.22 . 

r , 

. . ... @ INV.=97:57 .· . .. S 

PAVED 
DliCH SAN. C.O. 

_...._ _____ RIM•103.75 
INV.•100.19 
11-1/4 BENO 

1500 GALLON 2 COMPARTMENT 
GREASE INTERCEPTOR 
AS MANUFACTURED BY 
C. S. HINES INC. 
MODEL STB-26-1500 

SAN~ C.O. 
_..__RIM•104.40 

INV.=99.86 

---1--D./. 
RIM= 104.19 

. 

·wco)~ · 
,, 

WARNING 

. ·.~.···· .Y.Z!./ 

PAVEMENT PATCH-SECTION 
NOT TO SCALE 

- AS THE FIRST STEP IN CONSTRUCTION. 
. THE CONTRACTOR IS RESPONSIBLE FOR 

. LOCATING.:AND~ DETERMINING ·THE SIZE· 
.=.OF THE EXISTING WATER. SEWER; GAS • 

. . . ELECTRICAL!··· TELEPkONE, STORM 
DRAINAGE'.ANO LOCATING ALL OTHER 
·unUTIES WHICH COULD . AFFECT THE 
PROPOSED CONSTRUCTION; IF CONDITIONS. 
ARE DIFFERENT FROM THOSE·· SHOWN ON . 
THE PLANS, NOTIFY THE ENGINEER IMMEDIATELY. 

·~· ' ., ,, ·• - -~ '-. ~. - ' ~-, .. ·- ;' .. ' 

• 

j· 
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PARCEL 5 

£XL:> r 11\/ (,., 

81+5/N 
OE.TliNTtof'I 

MIN. BLDG. SETBACK LINE 

____ 342.8' TO _eQ_ 
OF RTE. 754 

S 16. 45' 10" ·, 273.30' 10' SLOPE, DRAINAGE & UTILITY EASEMENT 

HANKINS INDUSTRIAL PARK ROAD 
50

1 

R/W 
41" NCYW<::;· 1. PROPFRTY SERVED BY PUBLIC WATER AND SEWER. 
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MANNING'S EQUATION Circ ReciTrap/Tria 
1 2 Mf..\N> 1 

UnitsC0=ft, l=m>= <0> Area isq ft) 

Depth (ft) = < .. 93> _.,. Velocity ( H:/s I = 

Discharge {cfs) = <2.71> < ~-·-·- Proude Number = 

Manning 's n = <.1Zl13> Critical Depth <ftl -

Slope\dec:imal) = <.005> Normal Depth CftJ = 

Diameter (in) ·- <12> Hydraulic Radius (ft>= 

Depth to Centroid<ft)= 

Enter · · for unknown Width Cft} 

2 to output to +ile •• 1 to send to LP :: <CR> to display on screen ? 

MANNING S EQUATION 

Units(0=ft, 1=m)= <0> 

DE.~pth (ft) = <.93> 

Df scharge {cf s) = <2. 1 :::· 

Manning 's n = <.liH3> 

Slope (decimal ) - <. 0133> 

Diamete1'" { . \ , 1 n. = < 12> 

Enter for unkno~.,,n 

-=:. -··--·-· 

Ci r-·c: Rec 
1 

.. ., 
..:.. 

~Velocity (·ft/s) 

MAN> 1 

= 

Frauds Number = 

Critical Depth (ft> = 

Normal Depth (ft> = 

Hydraulic Radius (ft)= 

Depth to Centroid(~t>= 

t>J i dt h (ft ) = 

0.76 

0.5J 

lll.71 

0.93/ 

k1. 44 

0.5!. 

2.76 

0.4@ 

0.62 

121. 93/ 

121. 44 

ta. 51 

2 to output to file :: 1 to send to LP :: <CR> to display on screen? 
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WILLIAMSBURG PEANUT FACTORY 

SITE PLAN 

RUNOFF ANALYSIS 

'1EV. 6/8/90 WTH 
.>RQJECT NO. 90124 

RICKMOND 
ENGINEERING 
INC. 
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INTRODUCTION 

RUNOFF ANALYSIS 
WILLIAMSBURG PEANUT FACTORY 

SITE PLAN 

James City County, Virginia 
May 1, 1990 

This runoff analysis report has been prepared in accordance 
with the James City County, James City Service Authority 
Design Manuar for Runoff Analysis Reservoir Protection 
Overlay District (R.P.O.D.). This report is a supplement to 
the design documents for the referenced project which 
indicates the design details and locations of reservoir 
protection features. 

DESCRIPTION 

Engineered Building Structures of Virginia Site is located 
on a 1.47 acre site off of Hankins Industrial Park Road, in 
the Hankins Industrial Park in Teano, Virginia. The entire 
parcel is located in the R.P.O.D. and is currently zoned 
M-1. 

The project consists of the erection of a 10,350 square foot 
warehouse, 10,000 square feet future expansion and 7,405 
square feet of gravel parking area, sidewalk, and 
miscellaneous site improvements. Approximately 32% of the 
site will be developed. Clearing will be kept to a minimum. 

At present the area drains to a low spot in the center of 
the property. After development, the area will drain 
northeasternly towards a ditch which runs along Hankins 
Industrial Park Road. The topography of the area consists 
of gentle slopes of 2 5%. The soils on the site are 
classified as Kempsville Emporia fine sand and Slagle fine 
sandy loam as indicated in the USDA Soil Conservation 
Service and VPI and SU. Permeability in these Slagle soils 
is moderate in the upper regions of the subsoil and 
moderately slower in the lower regions. The erosion hazard 
in these classification of soils is moderate. 
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RUNOFF CHARACTERISTICS· 

The method used for estimating peak runoff rates and volumes 
is the "Rational Method". The loading volumes for sediment 
and phosphorous were based on the rates tabulated in the 
Design Manual for Runoff Analysis. 

RUNOFF AND POLLUTION CONTROL 

A detention pond designed to hold the one inch of runoff 
fro~ the impervious surfaces and the predeveloped runoff 
from the 2 year storm will be constructed on site. This 
pond will be ·used for temporary storage, infiltration, and 
settling of the runoff pollutants. A removal efficiency of 
75% reduction for suspended soils (sediment) and phosphorous 
will be anticipated. 

All erosion and sediment control measures will be employed 
during the construction of the detention pond. The control 
measures will be installed in accordance with the 1980 
Virginia Erosion and Sediment Control Handbook and the James 
City County Code Compliance Department. 

The runoff from the roof will drain into 4" black plastic 
pipes that lead to the detention pond. 
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WATERSHED WC MAINTENANCE PLAN No CTRL STRUC DESC DI Structure 

BMP ID NO 012 SITE AREA acre 2.62 CTRL STRUC SIZE inches 

PLAN NO SP-39-90 LAND USE Limited Business OTL T BARRL DESC CMP 

TAX PARCEL (12-4){1-16F) 
old BMPTYP Dry Detention OTL T BARRL SIZE inch 12 

PIN NO 12401000016F JCC BMPCODE 

CONSTRUCTION DATE 6/8/1990 
POINT VALUE 4 EMERG SPILLWAY No 

PROJECT NAME Williamsburg Peanut Factory 
DESIGN HW ELEV 104.7 

FACILITY LOCATION 8012 Hankins Industrial Park PERM POOL ELE na 

CITY-STATE Toano, VA SVC DRAIN AREA acres 1.47 2-YR OUTFLOW cfs 1.18 

CURRENT OWNER Williamsburg Foods, Inc. 10-YR OUTFLOW cfs 4.13 

OWNER ADDRESS PO BoxGN REC DRAWING Yes 

OWNER ADDRESS 2 SERVICE AREA DESCRI Building & Parking Area 

CITY-STATE-ZIP CODE Williamsburg, VA 23187 IMPERV AREA acres 0.64 CONSTR CERTI No 

OWNER PHONE RECVSTREAM UT of Frances Swamp 

MAINT AGREEMENT Yes EXT DET-WQ-CTRL Yes LAST INSP DATE 11/29/2001 
WTR QUAL VOL acre-ft 0.64 

EMERG ACTION PLAN No INTERNAL RATING 3 
CHAN PROT CTRL No 

MISC/COMMENTS 
CHAN PROT VOL acre-ft 0 Expanded SP-6-92 & 10,000 sf in 1996. 
SW/FLOOD CONTROL Yes 

GEOTECH REPORT No 
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TRANSMITTAL SHEET 

ENGINEERING & RESOURCE PROTECTION ~ STORMWATER 

County Plan No. .....S ..... f_-..... ~ ..... 6 ..... o""-___;..' 2--=--------------
Assigned BMP No.: _w-=--c-o ____ ,.....,2= ________________ _ 

BMP Type: "':De.., Sld~\. <

Information Enclosed: 

if Record Drawings (Asbuilts) 

~ Construction Certification 

a/' Computations 

o Other: 

Name: H 1\1'<.- H 1--:is nee.S:t.£-1 . 

Date: \ t '2 "3 t 1 'S 

Signature: h-,;i\? b c..,...........-:: 



, ...,, .. 
COUNTY OF JAMES CITY, VIRGINIA () 

DECLARATION OF COVENANTS 
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

Please type or print legibly in black ink. Covenantor(s) should submit this form to the JCC 
Engineering and Resource Protection Division, 101-E Mounts Bay Road, Williamsburg, VA 23185. 

THIS DECLARATION OF COVENANTS, made this 28th. day of February , 201.£_, 
between THE SMITHFIELD PACKING COMP ANY, INCORPORATED , and all successors in 
interest, ("COVENANTOR(S)"), owner(s) of the following property: 

Parcel Identification Number(s): ,.::.12=-4:..::0:.;.10.::...0~0:..::1.;:.6F:;...._..,:-:-:,,....-,--------------
Legal Description(s): Parcel 4A Hankins Industrial Park 

Project or Subdivision Name: Smithfield Specialty Foods Group Building Addition 

Document/Instrument No(s): =-=-----------------=-=-=--------
or Deed Book 488 Page No . ..;;..09"-4 ______ _ 

and the Col,IDiY of James City, Virginia ("COUNTY.") 

WITNESSETH: 

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

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

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

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

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

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

--------------------------------------------------------------------------------------------------------------
Prepared by (Name, Address & Phone): 

The Smithfield Packing Company, Inc. 
111 Commerce St. 
Smithfield, VA 23430 
Attn: Law Department 

Page 1 of2 

Return to: 
JCC Attorney's Office 
101-C Mount's Bay Road 
Williamsburg, VA 23185 
(757) 253-6612 ..... 

1.- , __ ,. '-- '-.\_ ,900or:f-\ di
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6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any and 
all claims for damages to persons or property arising from the installation, construction, maintenance, 
repair, operation or use of the SYSTEM. 

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

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

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

IN WITNESS WHEREOF, the COVENANTOR(S) has executed this DECLARATION OF 
COVENANTS as of the date first above written. 

COVENANTOR(S) 
THE SMITHFIELD PACKING COMPANY, INC. 

By: i!{):,,/ '1NJu~ " 
Signatu 

Len Nicholson, Chief Financial Officer 
Print Name and Title 

ACKNOWLEDGMENT 

~~-"--1¥i!!L...1&£.,CA!qp.L..__, to wit: 

I hereby certify that on t is ..s..c+-1--- day of~ t1.l4.. , 20 /;;J.,, , before the 
su~~scri , a ~N !~~~c:-A/~r the Commonwealth ~fVVirginia, pel'St>nally appeared 
~ .. ..,. _ _,....~,__---.-'"+""-'l"""~~~·~ .... ~~:;::::;...o<.~L..>o...=..__--- and did acknowledge the foregoing instrument to be 
his/h Act. 

.l!IN WITNESS WHEREOF, I have hereunto set my hand and official seal this e)t!f~ day of 
..;p~~- ,20~. 

csEALJ J 2 -d_.dl'-L 
N~rc ~ 

Approved as to form: 

)cirw~ 
County Attorney 

Notary Registration Number: JjJ / 3 ¢ 
My Commission expires: _ __;._~_t)_-_.:f--=-/_-_;,&a~_VS-__ 

Page2 of2 

Drainage I _pre_ doc 
(Revised 5-11) 
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MEA 
General Contractors 

4016 Holland Boulevard •P.O. Box 6746 

Chesapeake, Virginia 23323 

Phone 757-467-5858 Fax 767-467-5089 

ATTN: Leanne Reidenbach 
Luke Vinci uerra 

The Peanut Sho 
8012 Hankins Industrial Park 
Toano, VA 23168 

WE ARE SENDING YOU THE FOLLOWING ITEMS 

Copies 

1 

D Shop Drawings 

D Copy of Letter 

Date 
Spec 

Section 
03/08/12 

0 Prints 0 Samples 0 Specifications 
D Change Order 0 lsee Description Below 

Description 

Smithfield SWM Agreement - Executed 

' THESE ARE TRANSMITTED as checked below 

Comments 

0 For Your Records D Approved as Submitted D Resubmit §-'°'''"""" D For Your Use D Approved as Noted D Submit copies for distribution 
0 As Requested D Returned for Corrections D Return corrected prints 
D For Review and Comment D Prints Returned After Loan to Us 
0 For Bids Due 

0 UPSGround 
D U.S.Mall 
0 Hand Delivered 

0 Facsimile 
D Pickup 

0 

0 Federal Express 

lAs Requested 

SIGNED 

Terri Harris, Administrative Assistant 



James City County Engineering and Resource 
Protection Division 

Stormwater Management/BMP Record Drawing and 
Construction Certification Review Tracking Form 

Project Name: '°SM•nlElc'-~ 5~CC..(AL-'T'-1 f"oo\')..'.:> {:;p:.v 0 

County Plan No. (List any amendments):_S~f'._-~00""""""2---~'-2.~------------
Stormwater Management Facility Type: =t>n..,i 'De=re.~:nn•I sl,,:!At.e 
BMP Pbase #: D I D II ~II t 
~ Information Package Submittal Date:_4-"L,/ .... aq'f~l-'''-'"l---------------
""" Compl~ness Check: 

~ Record Drawing Date/By: ..:::·o+:~~·"""----"<...:..<O=->O:....;:i--------
~ , Construction Certification Date/By: ~..+-=--__...__~li>~· _i.i_it..._L _______ _ 
~ RD/CC Standard Forms (Ensure tha all orms fol the BMP type are Included) 
'i!T / Insp/Malnt Agreement #/Date: t'2.cioo.,q1'2. _ 2~:z.g,-1 :z.. 
Isl' BMP Maintenance Plan Lo~tlon: ot" ~1<.i""1)[1'1LJ 11J('..S. 

/ o Special Considerations: .... !).. 

~ Standard E&SC Notes on Approved PJa Requiring RD/CC or County comment In plan review 
Location (sheet#): ,r/_ County BMP ID Code#: U_C.._O_\ '2------------------

Ei/ Log into Division's "As-Built Tracking Log" 
~ Obtain basic site Information (GPIN, Owner, Address, etc.) 
El' /Log Into Access Database (BMP ID#, Plan No., GPIN, Project Name, etc.) 
if /Copy from Active Project File (correspondence, H&H, design computations, etc.). 
u Create As-Built File using Project Fiie Information (Fiie label, folder, copy plan/details/design 

/Information, etc.) • 
.g"/ Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments). 
~ Record Drawing Review against Approved Plan prior to le Inspection. 
~ Final Site Inspection (FI) Performed Date: .....:1-<f..!."16~~=:..""""'-------
if Record Drawing (RD) Review Date: ":I- 1 
~/Construction Certification (CC) Review Date: ..=il-!;!!!..i.,:..::.;___:,,,._..~'--------
~ Actions: 

o No comments. 
~ Comments. Letter Forwarded. 
v ~Record Drawing (RD) 
~onstructlon Certification (CC) 
i;/ Construction-Related (CR) 
o Site Issues {SI) 

~ o Other: ____ ___,,__+-----------------~ 
'iii' ..,..Resubmittal (#and date): ., · r...i... s .P...,,;; 

rJY"" Re-Inspection (if necessary): ..:c;;l'./-A-4-LIL.....----------------
~ Drainage System Information Acee table (RD/CC/System Info). Ok for bond release. 
-l>Y ,..Complete "Surety Request Form". 
a/"_ Final Inspection of active file copying any relevant Information to "As-Built" file. 
~On County BMP Inventory (Phase I, II or III). 
~Copy Final Inspection Report Into County BMP Inspection Program file. 
fB"" /Provide Digital Photographs of BMP and save Into County BMP Inventory. 
~......-Request mylar/reproducible from As-Built plan preparer. 
liJI" .,Complete "As-built Tracking Log". 
LIV ..,..Last check of BMP Access Database (County BMP Inventory). 
[3"'"" ..,...Add BMP to JCC Hydrology & Hydraulic database (optional). w.J.14a 
[¥"/'Add BMP to Municipal BMP list (If a County-ow~Aed facility) N {A 
l!r" Add BMP to PRIDE BMP ratings database. N f+ 

InspectxJr: ~(? hc~S/1UJ-Off 
ChlefEngin=~ 
***See separate checklist, if needed. 

Date: _\.:...,~......._~CJ."'-----
Date: _._iii-'"} '---l'r--~ ~~--

U 
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Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 23, Section 23-
10(4), BMP's shall be designed and constructed in accordance with the manual entitled James City County Guidelines 
for Design and Construction of Stormwater Management BMP's. Erosion and sediment control policy and approved 
plans generally require that at the completion of the project and prior to release of surety, an "as-built" plan pre/Jared 
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 faci/,ities involving the 
construction of an impounding structure or dam embankment, certification is required by a Professional Engineer 
who has inspected the structure during its construction. Currently the~e are over 20 water quality 'Y.IJJ.~f!J!ted 
by the County.) ~~ "~~. 

'b 
'? 

Section 1 - Site Information: 

Project Name: Smithfield Specialty Foods Group 
SEP 2 {) 2012 

Structure/BMP Name: -=Dry=.i...-=D=e=ten=ti=on=S..:..:w-=al,,,,e'--------------------------
Project Location: _.T~o=an=o..._._,V...,.ir .... g:un""·'""·"""a-----------------------=-------
BMP Location: Toano. Virginia <?~avtt» 
County Plan No.: _..S"'-P-_,,0..,.0=2-....... 1=2 __________ _ 

Project Type: D Residential 
!{]Commercial 

0Business 
OOffice 
0Industrial 
0Roadway §Institutional 

Public 
Other ______ _ 

Tax Map/Parcel No.: -"'1=24.....,0=1=00=0""""1'""'6F=-------------
BMP ID Code (if known): _,_W,,_,C=0=1=2 __________ _ 
Zoning District: Ml Limited Business I Industrial 
Land Use: ____________________ _ 
Site Area (sf or acres): ~2~.6~2'-"A""'C""---------------

Brief Description of Stormwater Management/BMP Facility:--------------------

Nearest Visibl~ Landmark to SWM/BMP Facility: ~N~/A~--------------------

Nearest Vertical Ground Control (if known): 

!{] JCC Geodetic Ground Control 0USGS 0Temporary 0Arbitrary 00ther 

StationNumberorName:~T~o=an=o~2=----------------------------
Datum or Reference Elevation: ~1~08~·~14...!...-_______________________ _ 
Control Description: Standard disk set flush in concrete monument 
Control Location from Subject Facility:------------------------

State Highway 1 68 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jmnescitvcountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Pagel 

Section 2 - Storm.water Management/BMP Facility Construction Information: 

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: 0Yes 0No Ii] Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ....,A,..p ..... ri"'"'l 2:..:0 .... I...,2'-------.---.----....--.---------
Facility Monitored by County Representative during Construction: LJ Yes D No Ill Unknown 
Name of Site Work Contractor Who Constructed Facility: ....,ME=B~G=en=eral=-C=on=trac==to=r"'-s ------------
Name of Professional Firm Who Routinely Monitored Construction: __ N ___ /A"""-----------------
Date of Completion for SWM/BMP Facility: ""'Jun=e-=2=0=I2=-----------------------
Date of Record Drawing/Construction Certification Submittal: .... 8'--'-1...,5'"""-2=0 .... I .... 2.__ ______________ _ 

(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 Engineering and Resource Protection Division prior to final, 
inspection, acceptance and bond or surety release.) 

Section 3 - Owner/Designer/Contractor Information: 

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

Name: Williamsburg Foods INC. 
Mailing Address: 3 I I County St. Suite 201. Portsmouth. VA 

Business Phone: Fax: ---------- ---------------
Contact Person: Title:--------------

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

FirmName:~M=S=A......__P~.c~·-------------------------
Mailing Address: 5033 Rouse Drive. Virginia Beach. VA 23462 

BusinessPhone:~<7~5~7)~4~9~0~-9~2=64....._ ___________________ ~ 

Fax=-------------------------------"!;. Responsible Plan Preparer: =D=o=u.,,.gla=-s ...... w ..... il=l __________________ _ 
Title: Engineer 
Plan Name: Site-Plan of Smithfield Specialty Foods Group 
Firm'sPrajectNo._I~I0_7_5 _______________________ __ 

Plan Date: 4-3-I2 ................... _____________________________ _ 
Sheet No.'s Applicable to SWM/BMP Facility: Cl.I I CS.I I C6.1 I C6.3 ! __ _ 

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

Firm Name: MEB General Contractors 
Mailing Address: 40I6 Holland Blvd. Chesapeake, VA 23323 

BusinessPhone:~<7~5~7~)~48~7~-5~8=5~8--------------------~ 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protectionr@jamescitvcountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
. t 

Record Drawing and Construction Certification Forms Page3 

Fax: -------------------------------
Contact Person: Robert N. Croswell 
Site Foreman/Supervisor:-----------------------
Specialty Subcontractors and Purpose (for BMP Construction Only):---------

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 arry Stormwater Management/BM!' Facilities. A 
Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of Stormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management/BMP Facilities 

Record Drawing Certification 
Firm Name:_M--"S=A"'-'""''-"'P_.c_. _________ _ 
Mailing Address: 5033 Rouse Drive 

Business Phone:_,_(7:...::5...;..7)..c.....4...;.:9_;0_;-9;..::2=64....:.._ ______ _ 
Fax: (757) 490-0634 
Name: Gregory M. Zoby 

Signature: ~/ '\,A-.._/ 
T~tle:Land Siurve or 

Date: C\ J '"' 2.o\ '?.. i!i a=~ 
I hereby certify to the best of my knowledge and belief 
that this record drawing represents the actual condition of 

" the Stormwater Management!BMP facility. The facility 
appears to conform to the provisions of the approved 

" design plan, specifications design, and stormwater 
management plan, except as specifically noted. 

. "''-<\Y:'. 
~s::r'Jftf<""-F;.;~":;~~'U:i 

h
:'.'.'.~~4~!1i Op "l~ 
~ ~r,1:; fo.'t:' 

,-:;-,- ~ ' 

1-~ 't- }:, 
:~ 8 GREGO~V M. ZOBY '$'. ··. 

lie. No. 299] (Seal) 

Construction Certification 

Firm Name:"'-'M-"'S""'A~,""'P...;...c~.'------------
Mailing Address: 5033 Rouse Drive 

Business Phone:_,_(7:...::5...;..7-'-) 4...:.:9;_;0;_;-9:;..:2::;_;:64;_;__ ______ _ 

Fax:(757) 490-0634 
Name: Douglas Will 

Ts~tle:EnJtiii~::1"~ 0\ 
1gnature: L\- l'!'+ ~ 

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

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protectionl@jamescitvcountyya.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page 4 .. 

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

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

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

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

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

~. 

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

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

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protectionr@jamescitycountvva.gov 

101-E Mounts Bay Road. P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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Interim Construction Certification is required for those dual purpose embankment-type facilities that are 
generally ten (10) feet or greater in dam height (*) and may not be converted, modified or begin function 
as a permanent SWM I BMP structure for a period generally ranging from six (6) to eighteen (18) months 
or more from issuance of a Land Disturbance permit for construction. 

Interim or final record drawing and construction certifications are not required for temporary sediment 
basins which are designed and constructed in accordance with current minimum standards and 
specifications for temporary sediment basins per the Virginia Erosion and Sediment Control Handbook 
(VESCH); have a temporary service life of less than eighteen (18) months; and will be removed 
completely once associated disturbed areas are stabilized, unless a distinct hazard to the public's health, 
safety and welfare is determined by the Engineering and Resource Protection Division due to the size or 
presence of the structure or due to evidence of improper construction. 

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the natural bed 
of the stream or waterway at the downstream toe of the embankment to the top of the embankment 
structure in accordance with 4V ACS0-20-30, Virginia lmpoundment Structure Regulations and the 
Virginia Dam Safety Program.) 

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

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

Ii] Submission Requirements - Initial and subsequent submissions for review shall consist of a minimum of 
one (1) blue/black line set for record drawings and one copy of the construction certification documents 
with appropriate transmittal. Under certain circumstances, it is understood that the record drawing and 
construction certification submissions may be performed by different professional firms. Therefore, 
record drawing submission may be in advance of construction certification ot vice versa. Upon approval 
and prior to release of bond/surety, final submission shall include one (1) reproducible set of the record 
drawings, one (1) blue/black line set of the record drawings and one (1) copy of the construction 
certification. Also for current and/or future incorporation into the County BMP database and GIS system, 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyyagov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 
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it is requested that the record drawings also be submitted to the Engineering and Resource Protection 
Division on a diskette or CD-ROM in an acceptable electronic file format such as * .<lxf: * .dwg, etc. or in 
a standard scanned and readable format. The electronic file requirement can be discussed and coordinated 
with Engineering and Resource Protection Division staff at the time of final submission. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyya.gov 

101-E Mounts Bay Road, P.O. Box 8784 
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STORMW ATER MANAGEMENT/BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

Page7 

XX 1. 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. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

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.) 

xx 1. All requirements of Section I (Methods and Presentation) apply to this section. 

XX 2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall generally 
match approved design plans. 

XX 3. Profile or elevations along top or berm of the facility. At a minimum, elevations are required at each end, 
at intervals not to exceed 50 feet and where low spots may be present. Top of embankment or berm 
elevations must be no less than design elevation plus any settlement allowances. 

XX 4. Top widths, berm widths, and embankment side slopes. 

XX 5. Show length, width and depth of facility or grading, contours or spot elevations as required to .\{erify 
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 Engineering and Resource 
Protection Division shall be contacted immediately to determine whether the variation is acceptable or 
whether :further evidence will be required. Facilities which do not closely resemble approved plan grades, 
elevations or configurations may require regrading by the Contractor; check volumetric computations; 
and/or a check hydraulic routing to ensure approved design water surface elevations, discharges or 
freeboard were closely maintained. 

Engineering and Resource Protection Division 
P: 757-253-6670 
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NIA 6. 

NIA 7. 

NIA 8. 

NIA 9. 

xx 10. 

NIA 11. 

NIA 12. 

NIA 13. 

.xx_ 14 . 

xx 15. 

xx 16. 

NIA 17. 

xx 18. 

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

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

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

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or 
not. 

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

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

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

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

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set. 

NIA 19. Fencing location and type, if applicable to facility. 

XX 20. BMP vicinity properly cleaned of stockpiles and construction debris. 

XX 21. No visual signs of erosion or channel degradation immediately downstream of facility. 

XX 22. Any other information formally requested by the Environmental Division specific to the constructed 
SWM/BMP facility. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyya.gov 
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STORMWATER MANAGEMENT/BMP FACILITIBS 
RECORD DRAWING cHECKLIST 

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

VIII. Group F - Extended Dn Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention with 
Forebay) 

xx Fl. 

xx F2. 

NIA F3. 

NIA F4. 

NIA FS. 

NIA F6. 

NIA F7. 

NIA F8. 

NIA F9. 

NIA FlO. 

NIA Fll. 

xx ' F12. 

' xx F13. 

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

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

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.) 

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in depth. 

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging. 

Principal spillway and outlet barrel p:i;ovided consisting of reinforced concrete pipe with 0-Ring gaskets 
for watertight joint construction. 

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

Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal orifice 
control was utilized and a small, cage type external trash rack. 

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet. 

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet wide; 
slope is less than twenty (20) percent and appropriate stabilization provided for equipment and vehicle 
use. Access extends to forebay, standpipe and timber wall, as applicable. 

NIA F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

XX F15. No visual signs of erosion or channel degradation immediately downstream of facility. 

XX Fl 6. No visible signs of accumulated silt/sediment were present in the facility. following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function of the 
facility are anticipated. 

Engineering and Resource Protection Division 
P: 757-253-6670 
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Revised: June 2012 



. . 
Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page 16 

STORMW ATER MANAGEMENT/BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

X. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities such as 
onsite or ojfsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, etc. These 
facilities are external to the treatment fanction of, but are directly associated with drainage to and/or from a 
constructed SWMIBMP facility. The intent of this portion of the certification is to accurately identify the type and 
quantity of inflow or ouiflow points associated with the facility for fature reference. The Professional may use 
his/her own discretion to determine inclusive facilities to meet the intent of this section. As a general rule, storm 
drainage systems would include incidental facilities to the nearest access structure upslope or downslope from the 
normal physical limits of the facility or 800 feet of storm drainage conveyance system length, whichever is less.) 

XX SDI. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility. 

XX SD3. Type, top elevation and invert elevation of all access o/Pe structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

XX SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy dissipation 
structures. 

XI. Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater management/BMP 
practices or systems generally accepted for use as or in conjunction with other acceptable 
stormwater management/BMP practices. Requires evidence of prior satisfactory industry use 
and prior Environmental Division approval, waiver or exception.) 

01. All requirements of Section II, Minimum Standards, apply to this section. 

02. Certification criteria to be determined on a case-by-case basis by the Engineering and Resource Protection 
Division.specific to the proposed SWM/BMP facility. 

Engineering and Resomce Protection Division 
P: 757-253-6670 
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101-E Mounts Bay Road, P.O. Box 8784 
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ME ~A, P.1cs ~ Pl · s · c·vil&E · ta.IE · · Lands A- hi nvrronmenta c1ences · anmng · urveymg · 1 nvrronmen ngmeenng · cape .tUC tecture 
5033 Rouse Drive , Virginia Beach, VA 23462-3708 
(757) 490-9264 Office 

(757) 490-0634 Fax 

James City County Environmental 
Division 
James City County 
Environmental Division 
101-E Mounts Bay Road 
Williamsburg, VA 23187 

We are sending you the following items: 

Copies Date Description 

1 08/15/2012 
--------~~ - ---·------~---- ·-----

1 08/15/2012 

Response Letter 
Checkli~t~-_ --· 

D For your use 

As requested 

D For recordation 

For signature 

16416 Cowthouse Road, Eastville, VA 23347 

P.O. Box 246, Eastville, VA 23347 

Office (757) 414-0234 

Fax (757) 678-7882 

fXJ For review & comment 

Approved as noted 

Dother 

D For signature and notarization 

D Response required 

IX] Mail 

0Deliver 

0Pickup 

Oovernight 

0Email 

Copy To: 
Robert Croswell - Mid-Eastern Builders Inc 
File 

D Via Fax# 757-259-4032 

By: Bill Sebring 

Title: Survey CADD Technician 

Office: Virginia Beach 



MSA, P.C. 
5033 Rouse Drive, Virginia Beach, VA 23462-3708 
Office 757-490-9264 • Fax 757-490-0634 

Environmental Sciences • Planning • Surveying • Civil & Environmental Engineering •.~dscape Arcbi~ 
~ 

August 15, 2012 

James City County, Virginia 
Environmental Division 
101 Mounts Bay Road 
Williamsburg, VA 

oti 

RE: As-Built of BMP of The Peanut Shop - Smithfield Specialty Foods Group 
Building Addition. (PIN# 1240100016F), Toano, Virginia. 
County Plan No. SP-002-12 
County BMP ID Code: WC012 
MSA#11075 

To Whom it May Concern: 

Please find enclosed for review the As-Built Survey of BMP of Smithfield Specialty 
Foods Group, located in Toano, VA along the east side of Hankins Industrial Park Road 
(Route 1019). 

Thank you for your review. Please feel free to contact me at (757) 490-9264 or email me 
at bill.sebring@msaonline.com, should you have any questions or concerns. 

Sincerely, 

g3-&-/_/f?~ 
Bill Sebring t 

Survey CADD Technician 

CC Robert N. Croswell, MEB General Contractors 
File 

Veteran Owned Small Business 
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Stormwater Management/BMP Facilities AU~ 21 2012 

Record Drawing and Construction Certification Forms 

~a-.-~ ,~<"'\· 
'e'~' 'i=i• '"~ ".i' ~~~ij~J~-· 

(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-bullt" 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. Cu"ently there are over 20 water quality type BMP's accepted 
by the County.) 

Section 1 - Site Information: 

Project Name: Smithfield Specialty Foods Group 
Structure/BMP Name: ... D'"'"ry-'--""D""'e"'"te~n .... ti,...on.....,..Sw=al.,,e'--------------------------
Praject Location:~T~o:an~o~.~V~rr~gmI~·~·~a----------------------------
BMP Location: Toano. Vrrginia 
County Plan No.: =S=-P--=0-=02=---=-=12=------------

Project Type: D Residential 
Ill Commercial 

0Business 
OO:ffice 
0Industrial 
0Roadway §Institutional 

Public 
Other ______ _ 

Tax Map/Parcel No.: ~1::.24~0""'1.><,;00,._,0""'1~6F,.__ __________ _ 
BMP ID Code (if known): _.W.:..;C=0~1=2 __________ _ 
Zoning District: Ml Limited Business I Industrial 
Land Use: ____________________ _ 

Site Area (sf or acres): ~2~.6!:2~A~C~-------------

Brief Description of Storm.water Management/BMP Facility:--------------------

Nearest Visible Landmark to SWM/BMP Facility: -".,;N~/A'-!:..,_ ______________ -.-_____ _ 

Nearest Vertical Ground Control (if known): 

Ill JCC Geodetic Ground Control 0USGS 0Temporary 0Arbitrary 00ther 

StationNumberorName:~T~o~an~o~2~------------------------~ 
Datum or Reference Elevation: ~1~08~·.:.;14;::__ _______________________ _ 
Control Description: Standard disk set flush in concrete monument 
Control Location from Subject Facility:------------------------

State Highway 168 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 
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Section 2 - Stormwater Management/BMP Facility Construction Information: 

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: 0Yes 0No IZJunknown 
Approx. Construction Start Date for SWM/BMP Facility: =A=p=ril=-2=0"-'1=2"-----.. ........... ---.------------
Facility Monitored by County Representative during Construction: D Yes 0 No IZJ Unknown 
Name of Site Work Contractor Who Constructed Facility: =ME=B~G=e=ne=ral==-C=o=n=tra=ct=o=rs=--------------
Name of Professional Firm Who Routinely Monitored Construction: ..._N"""/A~---------------
Date of Completion for SWM/BMP Facility: ""'Jun,.....e-=2=0=12=-----------------------
Date of Record Drawing/Construction Certification Submittal: ..... 8~-1....,5"""'-2..,0._.1 .... 2 _______________ _ 

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

Section 3 - Owner/Designer/Contractor Information: 

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

Name: Williamsburg Foods INC. 
Mailing Address: 311 County St, Suite 201, Portsmouth, VA 

Business Phone:---------- Fax:-------------
Contact Person: Title:--------------

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

FirmName:=M=S=A=-=P~.c='"------------------------
Mailing Address: 5033 Rouse Drive. Virginia Beach. VA 23462 

Business Phone: .... C7_5~7 ...... ) 4~9~0~-9~2=64~--------------------Fax: ______________________________ _ 

Responsible Plan Preparer: =D=o=u=glas=-_,_W:....:ill=--------------------
Title: Engineer 
Plan Name: Site-Plan of Smithfield Specialty Foods Group 
Firm'sPrajectNo.~1~10~7~5------------------------
PlanDate:~4~-3~-=12=---------------------------
Sheet No.'s Applicable to SWM/BMP Facility: Cl.1 I C5.l I C6.1 I C6.3 / __ _ 

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

Firm Name: MEB General Contractors 
Mailing Address: 4016 Holland Blvd. Chesapeake. VA 23323 

Business Phone: ..._(7"""'5_,_7..._) 4-'-8~7'""'-5~8=5"""8 ____________________ _ 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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Fax:~------------------------------
Contact Person: Robert N. Croswell 
Site Foreman/Supervisor:-----------------------
Specialty Subcontractors and Purpose (for BMP Construction Only):---------

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 Marzagement/BMP Facilities. A 
Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of Stormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management/BMP Facilities 

Record Drawing Certification 

Firm Name:=M=S=A='"-P-'-.c-'--'--. ---------
Mailing Address:5033 Rouse Drive 

Business Phone: (757) 490-9264 
-'-~-----------

Fax: ( 757) 490-0634 
Name: Gregory M. Zoby 
Title: Land Surv~ 
Signature: ~ / ~/ 

/\~ ~ 6 
Date: n" t:,v > \ \'S 12 c \ 2-

1 hereby certify to the best of my knowledge and belief 
that this record drawing represents the actual condition of 
the Stormwater Management/BMP facility. The facility 
appears to conform to the provisions of the approved 
design plan, specificatio · gn, and stormwater 
management plan, ex .. ' noted. 

·&~ 
.~ . ~ 
··o ~ 

. u GREGORY M. lOBY ~ 
Lie. No. 2991 

Construction Certification 

FirmName:~M-'-S~A-'""-'P~·~c~·----------
Mailing Address: 5033 Rouse Drive 

Business Phone:_,_(7_5_7~) 4_9_0_-9_2_64 _______ _ 
Fax: (757) 490-0634 
Name:Douglas Will 

T~tle:E&n ·~ cy: 
S1gnatur . ....::.:...:___----iC\<'........., ...... ~----------
Date: ft 
I hereby certify to the best of my knowledge and belief 
that this Stormwater Management/BMP facility was 
monitored and, constructed in accordance with the 
provisions of the approved plan, specifications, and 
stormwater management plan, except as specifically 
noted. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountyva.gov 

101-E Mounts Bay ~oad, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
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Revised: June 2012 
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

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

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

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

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

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

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

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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Interim Construction Certification is required for those dual purpose embankment-type facilities that are 
generally ten (10) feet or greater in dam height (*) and may not be converted, modified or begin function 
as a permanent SWM I BMP structure for a period generally ranging from six (6) to eighteen (18) months 
or more from issuance of a Land Disturbance permit for construction. 

Interim or final record drawing and construction certifications are not required for temporary sediment 
basins which are designed and constructed in accordance with current minimum standards and 
specifications for temporary sediment basins per the Virginia Erosion and Sediment Control Handbook 
(VESCH); have a temporary service life of less than eighteen (18) months; and will be removed 
completely once associated disturbed areas are stabilized, unless a distinct hazard to the public's health, 
safety and welfare is determined by the Engineering and Resource Protection Division due to the size or 
presence of the structure or due to evidence of improper construction. 

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the natural bed 
of the stream or waterway at the downstream toe of the embankment to the top of the embankment 
structure in accordance with 4V ACS0-20-30, Virginia Impoundment Structure Regulations and the 
Virginia Dam Safety Program.) 

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

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, etc.) set of 
the approved stormwater management plan including applicable plan views, profiles, sections, details, 
maintenance plans, etc. as related to the subject SWM I BMP facility. The set shall indicate "RECORD 
DRAWING " in large text in the lower right hand corner of each sheet with record elevations, 
dimensions and data drawn in a clearly annotated format and/or boxed beside design values. Approved 
design plan values, dimensions and data shall not be removed or erased. Drawing sheet revision blocks 
shall be modified as required to indicate record drawing status. Elevations to the nearest 0.1' are 
sufficiently accurate except where highe1' accuracy is needed to show positive drainage. Certification 
statements as shown in Section 4 of the Record Drawing and Construction Certification Form, or similar 
forms thereof, and professional signatures ana seals, with dates matching that of the record drawing 
status in the revision or title block, are also required on all associated record drawing plans, prints or 
reproducibles. 

Submission Requirements - Initial and subsequent submissions for review shall consist of a minimum of 
one (1) blue/black line set for record drawings and one copy of the construction certification documents 
with appropriate transmittal. Under certain circumstances, it is understood that the record drawing and 
construction certification submissions may be performed by different professional firms. Therefore, 
record drawing submission may be in advance of construction certification or vice versa Upon approval 
and prior to release of bond/surety, final submission shall include one (1) reproducible set of the record 
drawings, one (1) blue/black line set of the record drawings and one (1) copy of the construction 
certification. Also for current and/or future incorporation into the County BMP database and GIS system, 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountvva.gov 

101-E MountS Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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it is requested that the record drawings also be submitted to the Engineering and Resource Protection 
Division on a diskette or CD-ROM in an acceptable electronic file format such as * .dxf, * .dwg, etc. or in 
a standard scanned and readable format. The electronic file requirement can be discussed and coordinated 
with Engineering and Resource Protection Division staff at the time of final submission. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection1@.jamescitvcountyya.gov 

101-E Mounts Bay Road. P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMW ATER MANAGEMENT/BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

XX 1. 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. 

xx 2. 

xx 3. 

xx 4. 

xx s. 

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

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

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

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

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

XX 1. All requirements of Section I (Methods and Presentation) apply to this section. 

XX 2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall generally 
match approved design plans. 

XX 3. Profile or elevations along top or berm of the facility. At a minimum, elevations are required at each end, 
at intervals not to exceed SO feet and where low spots may be present Top of embankment or berm 
elevations must be no less than design elevation plus any settlement allowances. 

XX 4. Top widths, berm widths, and embankment side slopes. 

xx s. Show length, width and depth of facility or grading, contours or spot elevations as required to verify 
permanent pool and desigu 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 Engineering and Resource 
Protection Division shall be contacted immediately to determine whether the variation is acceptable or 
whether further evidence will be required. Facilities which do not closely resemble approved plan grades, 
elevations or configurations may require regrading by the Contractor; check volumetric computations; 
and/or a check hydraulic routing to ensure approved design water surface elevations, discharges or 
freeboard were closely maintained. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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NIA 6. 

NIA 7. 

NIA 8. 

NIA 9. 

xx 10. 

NIA 11. 

NIA 12. 

NIA 13. 

xx 14. 

xx 15. 

xx 16. 

NIA 17. 

xx 18. 

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

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

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

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or 
not. 

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

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

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

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

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set. 

NIA 19. Fencing location and type, if applicable to facility. 

XX 20. BMP vicinity properly cleaned of stockpiles and construction debris. 

XX 21. No visual signs of erosion or channel degradation immediately downstream of facility. 

XX 22. Any other information formally requested by the Environmental Division specific to the constructed 
SWM/BMP facility. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection<@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIBS 
RECORD DRAWING CHECKLIST 

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

VIlI. Group F - Extended Drv Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention with 
Forebay) 

xx Fl. 

xx F2. 

NIA F3. 

NIA F4. 

NIA FS. 

NIA F6. 

NIA F7. 

NIA F8. 

NIA F9. 

NIA FlO. 

NIA Fl 1. 

xx Fl2. 

xx F13. 

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

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

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.) 

Forebay provided approximately 20 ft upstream of the facility. Forebays generally 4 to 6 feet in depth. 

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging. 

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring gaskets 
for watertight joint construction. 

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

Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal orifice 
control was utilized and a small, cage type external trash rack. 

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet. 

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet wide; 
slope is less than twenty (20) percent and appropriate stabilization provided for equipment and vehicle 
use. Access extends to forebay, standpipe and timber wall, as applicable. 

NI A F 14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

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

XX F16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function of the 
facility are anticipated. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

X. Storm Drainage Systems (Associated with BMP's Only) 

Page 16 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities such as 
onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, etc. These 
facilities are external to the treatment function of but are directly associated with drainage to and/or from a 
constructed SWMIBMP facility. The intent of this portion of the certification is to accurately identify the type and 
quantity of inflow or outflow points associated with the facility for future reference. The Professional may use 
his/her own discretion to determine inclusive facilities to meet the intent of this section. As a general rule, storm 
drainage systems would include incidental facilities to the nearest access structure upslope or downslope from the 
normal physical limits of the facility or 800 feet of storm drainage conveyance system length, whichever is less.) 

XX SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility. 

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

XX SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy dissipation 
structures. 

XL Other Systems (Includes any non-typical, specialty, maniifactured or innovative stormwater management/BM!' 
practices or systems generally accepted for use as or in conjunction with other acceptable 
stormwater management/BM!' practices. Requires evidence of prior satisfactory industry use 
and prior Environmental Division approval, waiver or excepti'rim.) 

01. All requirements of Section II, Minimum Standards, apply to this section. '· 

02. Certification criteria to be determined on a case-by-case basis by the Engineering and Resource Protection 
Division specific to the proposed SWM/BMP facility. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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AS-BUil T OF BMP 

1. THIS PROPERTY APPEARS TO FALL IN FLOOD ZONE 'X' AS SHOWN ON PANEL 
51095C0045C OF THE FLOOD INSURANCE RATE MAPS FOR THE CITY OF JAMES 
CITY COUNTY, VIRGINIA, DATED SEPTEMBER 28, 2007. FLOOD ZONE INFORMATION 
SHOWN HEREON IS NOT GUARANTEED AND WAS APPROXIMATELY SCALED FROM 
F.E.M.A. FLOOD MAPS. MSA, P.C., IS NOT A PARTY IN DETERMINING THE 
RE'.QUIREMENfS FOR THE FLOOD INSURANCE ON THE PROPERTY SHOWN HEREON. 
FOR FURTHER INFORMATION AND TO CONFIRM THE FLOOD ZONE FOR THIS 
PROPERTY, CONTACT THE LOCAL COMMUNITY FLOOD OFFICIAL. FLOOD ZONE 
DETERMINATION IS BASED ON THE FLOOD INSURANCE RATE MAPS AND DOES NOT 
IMPLY THAT THIS PROPERTY WILL OR WILL NOT BE FREE FROM FLOODING OR 
DAMAGE. 

2. ALL NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE II, DIVISION 3 OF 
THE JAMES CITY COUNTY ZONING ORDINANCE. 

3. ELEVATI0>'1S SHOWN HEREON BASED ON NGVD29 AND WERE ESTABLISHED 
FROM COUNTY OF JAMES CITY, VIRGINIA VERTICAL CONTROL STATION TOANO 
ELEVATION=108.14. 

4. THIS AS-BUil T SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, LS. (LIC. NO. 2991) FROM AN 
ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THAT THE ORIGINAL 
DATA WAS OBTAINED ON 6-18-12. 

Lie. No. 2991 
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:rvlS_A_, P .C. 
Environmental Sciences • Planning • Surveying 

Civil & Environmental Engineering • Landscape Architecture 

5033 Rouse Drive, Virginia Beach, VA 23462 
757-490-9264 (Ofc) 757-490-0634 (Fax) 

www.msaonline.com 
Offices in Hampton Roads & Virginia's Eastern Shore 
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1. 

NOTES: 

THIS AS-BUil T SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, L.S. (LIC. NO. 2991) 
FROM AN ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THAT 
THE ORIGINAL DATA WAS OBTAINED ON 6-18-12. 

DRY DETENTION SWALE MAINTENANCE SCHEDULE 

1. THE DRY DETENTION SWALE SHALL BE INSPECTED MONTHLY AND 
AFTER MAJOR STORM EVENTS FOR ACCUMULATED SEDIMENT AND TO 
REPAIR ANY EROSION. 

2. SEDIMENT, DEBRIS, AND LITIER SHALL BE REMOVED FROM THE BASIN 
AREAS AND OUTFALLS TO PREVENT CLOGGING. INSPECT FOR AND 
REPAIR ANY EROSION. REMULCH ANY VOID AREAS AS NEEDED. 

3. THE OWNER/DEVELOPER IS RESPONSIBLE FOR MAINTENANCE AND 
RECONSTRUCTING THE DRY DETENTION SWALE SHOULD IT MALFUNCTION 
OR CEASE TO OPERA TE AT THEIR OWN COST. 
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MSA, P.C. 
5033 Rouse Drive, Virginia Beach, VA 23462-3708 
Office 757-490-9264 • Fax 757-490-0634 
www.msaonline.com 

Environmental Sciences • Planning • Surveying • Civil & Environmental Engineering • Lan~ Architecture 
• 1ot\ff'IS '1:;/ !) , 

#~ "~· 
(<!) ~· 

September 19, 2012 ~ 

Attn: William Cain, P .E. 

Engineering and Resource Protection 
101-E Mounts Bay Road 
Williamsburg, VA 23185 

SEP 2 0 2012 

RE: As-Built of BMP of "The Peanut Shop" - Smithfield Specialty Foods Group 
Building Addition. (PIN# 1240100016F), Toano, Virginia. 
County Plan No.: SP-002-12 
County BMP ID Code: WC012 
MSA#l1075 

Dear Mr. Cain: 

In response to your comment letter dated June 18, 2012, MSA, P.C. offers the following 
acknowledgements: 

Record Drawing & Construction Certification: 
1.) Acknowledged -Construction Certification has been provided with the submittal. 

Construction Certification: 
2.) Acknowledged - See response # 1. 

Record Drawing: 
3.) Acknowledged - All drainage items including concrete ditches, pipes, inlets, 
grates, swales, and check dams are shown with elevations, inverts, rims, and outfalls, 
and have been provided on the record drawing. 

Construction - Related Items: 
4.) Acknowledged- Contractor has been informed about the several areas along the 
northern side of the newly installed swale where scouring has occurred and the 
ensuing sediment plume has formed in the swale. 

5.) Acknowledged - Updated BMP information has been provided on the record 
drawing. 

Veteran Owned Small Business 



William Cain, P .E. 
September 19, 2012 
MSA Project #11075, County Plan #SP-002-12 
Page2 

Thank you for your review. Please feel free to contact me at 
bill.sebring@msaonline.com, or (757) 490-9264, should you have any questions or 
concerns. 

Sincerely, 

Bill Sebring 
Survey CADD Technician 

CC: MEB General Contractors - Robert N. Croswell 
File 



MSA, P.C. 
Environmental Sciences · Planning · Surveying · Civil & Environmental Engineering · Landscape Architecture 
5033 Rouse Drive , Virginia Beach, VA 23462-3708 
(757) 490-9264 Office 

(757) 490-0634 Fax 

William Cain 
James City County 
101 Mounts Bay Road 
Williamsburg, Virginia 23187-8784 

We are sending you the following items: 

Copies Date Description 

1 09119/2012 

09119/2012 

Response Letter 

0Foryouruse 

As requested 

~~--~~~-~· --.~---

~s-Built s~~Y,' 

D For recordation 

0 For signature 

16416 Courthouse Road, Eastville, VA 23347 

P.O. Box 246, Eastville, VA 23347 

Office (757) 414-0234 

Fax (757) 678-7882 

!XJ For review & comment 

Approved as noted 

[]other 

D For signature and notarization 

Response required 

0Mail 

Dneliver 

0Pickup 

Oovernight 

0Email 

Copy To: 
Robert Croswell- Mid-Eastern Builders Inc 
File 

D Via Fax# 757-259-4032 

By:,J,ill S"-e"""b"""rin.,,.g..,. _________ _ 

Ti~le: Survey CADD Technician 

O~~ Virgitria Beach 
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SANITARY SEWER WYE 
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()SCO PROPOSED SANITARY CLEANOUT 

OF 

' SHEET INDEX SITE DATA 
1. COVER SHEET 

2. AS-BUil T OF BMP 

NOTES 

1. THIS PROPERTY APPEARS TO FALL IN FLOOD ZONE 'X' AS SHOWN ON PANEL 
51095CD045C OF THE FLOOD INSURANCE RATE MAPS FOR THE CITY OF JAMES 
CITY COUNTY, VIRGINIA, DATED SEPTEMBER 28, 2007. FLOOD ZONE INFORMATION 
SHOWN HEREON IS NOT GUARANTEED AND WAS APPROXIMATELY SCALED FROM 
F.E.M.A. FLOOD MAPS. MSA, P.O., IS NOT A PARTY IN DETERMINING THE 
REQUIREMENTS FOR THE FLOOD INSURANCE ON THE PROPERTY SHOWN HEREON. 
FOR FURTHER INFORMATION AND TO CONFIRM THE FLOOD ZONE FOR THIS 
PROPERTY, CONTACT THE LOCAL COMMUNITY FLOOD OFFICIAL. FLOOD ZONE 
DETERMINATION IS BASED ON THE FLOOD INSURANCE RATE MAPS AND DOES NOT 
IMPLY THAT THIS PROPERTY WILL OR WILL NOT BE FREE FROM FLOODING OR 
DAMAGE. 

2. ALL NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE II, DIVISION 3 OF 
THE JAMES CITY COUNTY ZONING ORDINANCE. 

3. ELEVATIONS SHOWN HEREON BASED ON NGVD29 AND WERE ESTABLISHED 
FROM COUNTY OF JAMES CITY, VIRGINIA VERTICAL CONTROL STATION TOANO 
ELEVATION=108.14. 

4. THIS AS-BUil T SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, L.S. (LIC. NO. 2991) FROM AN 
ACTUAL GROUl'\D SURVEY MADE UNDER MY SUPERVISION; THAT THE ORIGINAL 
DATA WAS OBTAINED ON 6-18-12. 

JVIS_A__, P _C_ 
Environmental Sciences •Planning • Surveying 

Civil & Environmental Engineering • Landscape Architecture 

5033 Rouse Drive, Virginia Beach, VA 23462 
757-490-9264 (Ofc) 757-490-0634 (Fax) 

www.msaonline.com 
Offices in Hampton Roads & Virginia's Eastern Shore 

SITE ADDRESS: 

TAX MAP ID: 

ZONING DISTRICT: 

COUNTY WATERSHED AREA: 

8012 HANKINS INDUSTRIAL PARK ROAD 

TOANO, VA 23168 

1240100016F 

M1 

WARE CREEK 

HUC CODE: 

SITE AREA: 

DISTURBED AREA: 

EXISTING IMPERVIOUS AREA: 

PROPOSED TOTAL IMPERVIOUS AREA: 

PROPOSED USE: 

EXISTING BUILDING AREA: 

EXISTING BUILDING HEIGHT: 

EXISTING BUILDING USE GROUP: 

EXISTING BUILDING CONSTRUCTION TYPE: 

PROPOSED BUILDING ADDITION AREA: 

PROPOSED BUILDING ADDITION HEIGHT: 

PROPOSED BUILDING USE GROUP: 

PROPOSED BUILDING CONSTRUCTION TYPE: 

MAXIMUM NUMBER OF EMPLOYEES: 

Y062 

2.62 AC 

1.03 AC 

0.92 AC 

1.36 AC = 523 OF SITE 

CALL CENTER 

20,275 SF = 0.47 AC 

22 FT 

F-1 

2B 

6,146 SF = 0.14 AC 

16 FT 

B 
5B 

EXISTING BUILDING: 20 
PROPOSED CALL CENTER BUILDING: 35 

TOTAL: 55 

PARKING REQUIRED: (1 SPACE/2 EMPLOYEES) 28 

PARKING PROVIDED: 

SEWER FLOW: 
VDH METHOD: 

RTS METHOD: 

WATER DEMAND: 

FIRE FLOW DEMAND: 

REGULAR SPACES: 
HANDICAP SPACES: 

TOTAL: 

56 
53 

3 
56 
28 

1.72 GPM (AVG) 
4.30 GPM (PEAK) 

825 GPO (AVG) 
2,063 GPD (PEAK) 

5.50 GPM (AVG) 
13. 76 GPM (PEAK) 

2,642 GPD (AVG) 
6,605 GPD (PEAK) 

48 GPM (AVG) 
120 GPM (PEAK) 

1000 GPM 

DATE 
7-10-12 

9-19-12 

DRAWING BASED ON RECORD 
SURVEYED 

INFORMATION 
BY MSA, PC 

AS 
JUNE 18, 2012 

LOCATION MAP 
SCALE : 1 "= 2,000' 0 

COPYRIGHT ADC The Map People 
Permitted Use No. 21001204 

SEP .2 O 2012 

OWNER: 

CIVIL ENGINEER: 

RESPONSIBLE LAND DISTURBER:: 

INITIAL 
WGS 

WGS 

PLAN STATUS 
DESCRIPTION 
1ST AS-BUILT SUBMITIAL 

2ND AS-BUILT SUMITIAL 

WILLIAMSBURG FOODS, INC 

311 COUNTY ST SUITE 201 

PORTSMOUTH, VA 23704 

MSA, P.C. 

5033 ROUSE DRIVE 

VIRGINIA BEACH, VIRGINIA 23462 

PHONE: (757) 490-9264 

A TTIN: ROBERT N. CROSWELL 

MEB GENERAL CONTRACTORS 

4016 HOLLAND BLVD 

CHESAPEAKE, VIRGINIA 23323 

PHONE: (757) 487-5858 

www.mebgc.com 

JCC# SP-002-12 

BMP ID CODE: WC012 

SMITHFIELD 
SPECIALTY 

FOODS GROUP 
BUILDING 
ADDITION 

1 
1 of 2 Sheets 

PROJ. NO.: 11075 
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NOJES: 

THIS AS-BUil T SURVEY WAS COMPLETED UNDER THE DIRECT ANO 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, L.S. (LIC. NO. 2991) 
FROM AN ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; 
THE ORIGINAL DATA WAS OBTAINED ON 6-18-12. 

DRY DETENTION SWALE MAINTENANCE SCHEDULE 

THAT 

1. THE ORY DETENTION SWALE SHALL BE INSPECTED MONTHLY ANO 
AFTER MAJOR STORM EVENTS FOR ACCUMULATED SEDIMENT ANO TO 
REPAIR ANY EROSION. 

2. SEDIMENT, DEBRIS, AND LITTER SHALL BE REMOVED FROM THE BASIN 
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REPAIR ANY EROSION. REMULCH ANY VOID AREAS AS NEEDED. 
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' SHEET INDEX SITE DATA 
1. COVER SHEET 

2. AS-BUil T OF BMP 

NOTES 

1. THIS PROPERTY APPEARS TO FALL IN FLOOD ZONE 'X' AS SHOWN ON PANEL 
51095C0045C OF THE FLOOD INSURANCE RATE MAPS FOR THE CITY OF JAMES 
CITY COUNTY, VIRGINIA, DATED SEPTEMBER 28, 2007. FLOOD ZONE INFORMATION 
SHOWN HEREON IS NOT GUARANTEED AND WAS APPROXIMATELY SCALED FROM 
F.E.M.A. FLOOD MAPS. MSA, P.C., IS NOT A PARTY IN DETERMINING THE 
~EQUIREMENTS FOR THE FLOOD INSURANCE ON THE PROPERtY . SHOWN .HEREON. 
FOR FURTHER INFORMATION AND TO CONFIRM THE FLOOD ZONE FOR THIS 
PROPERTY, CONTACT THE LOCAL COMMUNITY FLOOD OFFICIAL. FLOOD ZONE 
DETERMINATION IS BASED ON THE FLOOD INSURANCE RATE MAPS AND DOES NOT 
IMPLY THAT THIS PROPERTY WILL OR WILL NOT BE FREE FROM FLOODING OR 
DAMAGE. 

2. ALL NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE II, DIVISION 3 OF 
THE JAMES CITY COUNTY ZONING ORDINANCE. 

3. ELEVATIONS SHOWN HEREON BASED ON NGVD29 AND WERE ESTABLISHED 
FROM COUNTY OF JAMES CITY, VIRGINIA VERTICAL CONTROL STATION TOANO 
ELEVATION=108.14. 

4. THIS AS-BUILT SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, L.S. (LIC. NO. 2991) FROM AN 
ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THAT THE ORIGINAL 
DATA WAS OBTAINED ON 6-18-12. 

JVlS_A_, P _C_ 
Environmental Sciences • Planning • Surveying 

Civil & Environmental Engineering • Landscape Architecture 

5033 Rouse Driv~, Virginia }3(.)ach, VA 23462 
757-490-9264 (Ofc) 757-490-0E34 (Fax) 

www.msaonline.com 
Offices in Hampton Roads & Virginia's Eastern Shore 

SITE ADDRESS: 

TAX MAP ID: 

ZONING DISTRICT: 

COUNTY WATERSHED AREA: 

8012 HANKINS INDUSTRIAL PARK ROAD 

TOANO, VA 23168 

1240100016F 
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HUC CODE: 

SITE AREA: 

DISTURBED AREA: 

EXISTING IMPERVIOUS AREA: 

PROPOSED TOTAL IMPERVIOUS AREA: 

PROPOSED USE: 

EXISTING BUILDING AREA: 

EXISTING BUILDING HEIGHT: 

EXISTING BUILDING USE GROUP: 

EXISTING BUILDING CONSTRUCTION TYPE: 

PROPOSED BUILDING ADDITION AREA: 

PROPOSED BUILDING ADDITION HEIGHT: 

PROPOSED BUILDING USE GROUP: 

PROPOSED BUILDING CONSTRUCTION TYPE: 

MAXIMUM NUMBER OF EMPLOYEES: 
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NOJES: 

THIS AS-BUILT SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, LS. (UC. NO. 2991) 
FROM AN ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THAT 
THE ORIGINAL DATA WAS OBTAINED ON 6-18-12. 

DRY PETENTION SWALE MAINTENANCE SCHEPULE 

1. THE DRY DETENTION SWALE SHALL BE INSPECTED MONTHLY AND 
AFTER MAJOR STORM EVENTS FOR ACCUMULATED SEDIMENT AND TO 
REPAIR ANY EROSION. 

2. SEDIMENT, DEBRIS, AND LITIER SHALL BE REMOVED FROM THE BASIN 
AREAS AND OUTFALLS TO PREVENT CLOGGING. INSPECT FOR AND 
REPAIR ANY EROSION. REMULCH ANY VOID AREAS AS NEEDED. 

3. THE OWNER/DEVELOPER IS RESPONSIBLE FOR MAINTENANCE AND 
RECONSTRUCTING THE DRY DETENTION SWALE SHOULD IT MALFUNCTION 
OR CEASE TO OPERA TE AT THEIR OWN COST. 
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MSA, P.C. 
5033 Rouse Drive, Virginia Beach, VA 23462-3708 
Offtce 757-490-9264 • Fax 757-490-0634 
www.msaonline.com 

Environmental Sciences • Planning • Surveying • Civil & Environmental Engineering • Landscape Architecture 
August 2, 2012 .,,10~~alf'l~di/ l1',· 

N.'' '~.-,£,,~ ·~-v "'(.&. 

James City County, Virginia 
Environmental Division 
101 Mounts Bay Road 
Williamsburg, VA 

AUG 0 3 2012 

As-Built of BMP of The Peanut Shop - Smithfield Specialty Foods Group ~~CEi\!EQ 
Building Addition. (PIN# 1240100016F), Toano, VA. 
County Plan No. SP-002-12 
County BMP ID Code: WC012 
MSA#11075 

To whom it May Concern: 

Please fmd enclosed for review the As-Built Survey of BMP of Smithfield Specialty 
Foods Group, located in Toano, VA along the east side of Hankins Industrial Park Road 
(Route 1019). 

As per comment letter dated June 18, 2012, from William Cain, P.E. stating a 
construction certificate is required, please see attached email from Terri Harris with MEB 
General Contractors for more information. 

Also attached is the County comment letter to assist with the review. 

Thank you for your review. Please feel free to contact me at 
bill.sebring@msaonline.com, or at phone# (757) 490-9264, should you have any 
questions or concerns. 

Sincerely, 

Bill Sebring 
Survey CADD Technician 

CC MEB General Contractors - Robert N. Croswell 
File 

Veteran Owned Small Business 

\;~ 



~1o~li £iences · Planning · Surveying · Civil & Environmental Engineering · Landscape Architecture 
5033 Rouse Drive , Virginia Beach, VA 23462-3708 

(757) 490-9264 Office 
(757) 490-0634 Fax 

16416 Courthouse Road, Eastville, VA23347 

P.O. Box 246, Eastville, VA 23347 

Office (757) 414-0234 

Fax (757) 678-7882 

-·~·~---~-~--·-~--~-~~--~------~~-----=-" r:·'nati:_~_1 __ Proje_~ci~N~um~·· _be~r_· ~-.• _,,,~· ·------~~-------j 
James City County, Virginia I 08/02/20121

1

, 11075 
Environmental Division 
101 Mounts Bay Rd, 

Williamsburg, VA 23187-8784 =Ji~i~~~~~i~1ii:::'iiiiiiiii~ni 

We are sending you the following items: 

Copies Date Description 

1 08/02/2012 County Comment Letter 

~ ,}_t,,S': :QS/R~~Ol2 j As~b~tS;;ey;~-.,-~~~-:-~~c~-- ---
1 08/12/2012 Letter 

r·-] For your use 

D As requested 

D For recordation 

D For signature 

[X] For review & comment 

D Approved as noted 

00ther 

D For signature and notarization 

D Response required 

IXJMail 

0Deliver 

0Pickup 

Dovemight 

DviaFax# 0Email 

Copy To: 
Robert Croswell - Mid-Eastern Builders Inc 
File · 

By: Bill Sebring 

Title: Survey CADD Technician 

Office: Virginia Beach 
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8/1/12 MSA, PC. Mall - The Peanut Shop - Smithfield Specialty Foods Group Building Addition 

.com> 

The Peanut Shop - Smithfield Specialty Foods Group Building Addition 

Bill Sebring <bill.sebring@msaonline.com> 
To: Terri Harris <tharris@mebgc.com> 

Wed, Aug 1, 2012 at 9:37 AM 

Per comment letter dated June 18, 2012 for "The Peanut Shop - Smithfield Specialty Foods Group Building 
Addition", what is the update with the construction certificate the city/county is asking for? 

Thanks, 
Bill Sebring 

Bill Sebring, Survey CADD Technician 
MSA, P.C. 
5033 Rouse Driw 
Virginia Beach, VA 23462-3708 
Environmental Sciences • Planning • Surveying 
Civil & Environmental Engineering • Landscape Architecture 

Office: 757.490.9264 
Fax: 757.490.0634 
bill.sebring@msaonline.com 
http://www.msaonline.com 

Virginia DMBE Certified Small Business Enterprise 
SBA Certified Veteran Owned Small Business 

Terri Harris <tharris@mebgc.com> 
To: Bill Sebring <bill.sebring@msaonline.com> 

Wed, Aug 1, 2012 at 9:57 AM 

The "Certificate to Construct" is related to James City County Stormwat~r Facilities. We had completed 
that application back in March and have been told that the application is youf certificate. So for now I 
think we are good. Fingers crossed. 

Thank You, 

Terri Harris 

Administrative Assistant 

https:t/mail.google.com/mail/u/Onui=2&1k=d037ab6ee7&view=pt&search=inbox&th=138e267a013bf14e 112 



8/1/12 MSA, PC. Man-The Peanut Shop- Smithfield Specialty Foods Group Building Addition 

MEB General Contractors 

Chesapeake Office 

757-487-5858 Direct Office 

757-487-5089 Fax 

www.mebgc.com 

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity 
to whom they are addressed. lfyou have received this email in error please notify tharris@mebgc.com. 

From: Bill Sebring [mailto:bill.sebring@msaonline.com] 
Sent: Wednesday, August 01, 2012 9:37 AM 
To: Terri Harris 
SUbject: The Peanut Shop - Smithfield Specialty Foods Group Building Addition 

[Quoted text hidden] 

https://mail.google.com/mall/u/Onui=2&ik=d037ab6ee7&vlew=pt&search=inbox&th=138e267a013bf14e 212 
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June 18, 1012 

Kris Jenkins 
MSA,P.C. 
5033 Rouse Drive 
Virginia Beach, VA 23462 

Re: The Peanut Shop - Smithfield Specialty Foods Group Building Addition 
County Plan No. SP- 002-12 
County BMP ID Code: WC012 

Mr. Will, 

The Eng-ineering and Resource Protection Division has received a record drawing (as-built) for the storm.water 
management facility for the above referenced project. The record drawing is intended to provide as-built information 
for the storm.water conveyance system and dry swale situated on the southern portion of the site. Record Drawings 
(asbuilts) and construction certifications are required for the entirety of the storm.water conveyance and attenuation 
system which includes any storm.water management/BMP(s) and the associated conveyance system(s). Record drawings 
and construction certifications must meet established program requirements of both the county eng1neering and 
resource protection and storm.water divisions. 

Based on our review of the project, record drawing submittal, and concurrent field inspection as performed on 
July 17, 2012, the following items must be addressed prior to the release of surety and for our division to proceed with 
the closing out of the project 

Record Drawing & Construction Certification: 

1. In accordance with the Note# 21 on Sheet C6.1 of the approved plan set, record drawings (as-builts) and 
construction certifications are required for all storm.water management facilities and storm drainage conveyance 
systems. Record Drawings and Construction Certifications must meet established program requirements of both the 
County Eng1neering and Resource Protection and Storm.water Divisions. While a Record Drawing certification was 
provided to our office for review and approval, iiiformation related to a construction certification was not. Prior to 
project close out and release of the associated bonds and surety for this project, these criteria must be satisfied. Please 
ensure that appropriate information is provided with the next submittal of the record drawings. 

Construction Certification: 

2. Please provide a construction certification with the next submittal. This information certifies to the construction 
and installation of any and all storm.water piping, swales, basins, embankments, and any other storm.water conveyance 
channel or BMP and that all items were installed to the specification provided in the plan set. 

Record Drawing: 

3. While record drawing information was provided for the associated project, not all information has been included. 
Please ensure that with the next submittal, all drainage items including concrete ditches, pipes, inlets, grates, swales, and 
check dams are shown with elevations, inverts, rims, and outfalls. Please ensure that all items have been installed in 
accordance with the approved plans and are in a good condition to prevent additional comments from being generated 
with the next submittal of these record drawings. 

Construction - Related Items: 



4. There are several areas along the northern side of the newly installed swale where scouring has occurred and the 
ensuing sediment plume has formed in the swale. Prior to the release of the posted bonds for this project, the areas 
must be restored and stabilized. It may be necessary to incorporate a design change in these areas to prevent future 
erosion and the need for perpetual maintenance of these areas. 

5. Be advised that construction was not completed at the time of site inspection for these record drawings and that 
an inspection of the site should be performed prior to resubmittal of this information to minimize the potential for 
additional comments to be generated with the resubmittal. 

Once this work is satisfactorily completed, contact our office appropriately for reinspection. We can then 
proceed with final release of the surety and/ or closing out the project. One reproducible and one blue/black line set of 
the record drawings will be required once the above items are adequately addressed. 

Should you have any comments or questions regarding these comments, please contact me at your convenience at 
757-253-6702 or via email atwacain@jamescitycountyva.gov. 

Sincerely, 

William Cain, P.E. 
Chief Civil Engineer 
Engineering and Resource Protection 

cc: Williamsburg Foods, Inc. -via mail 
MEB General Contractors- (email:tharris@mebgc.com) 
File 

\ \jccdeptstore \dmo 1 \DMData \environmental\Projects \AsBuilts \Reviews \Final\SP0212.WC0120 
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AS-BUILT OF BMP 

1. THIS PROFERTY APPEARS TO FALL IN FLOOD ZONE 'X' AS SHOWN ON PANEL 
51095C0045C OF THE FLOOD INSURANCE RATE MAPS FOR THE CITY OF JAMES 
CI TY COUNTY, VIRGINIA, DATED SEPTEMBER 28, 2007. FLOOD ZONE INFORMATION 
SHOWN HEREON IS NOT GUARANTEED AND WAS APPROXIMATELY SCALED FROM 
F.E.M.A. FLOOD MAPS. MSA, P.C., IS NOT A PARTY IN DETERMINING THE 
REQUIREMENTS FOR THE FLOOD INSURANCE ON THE PROPERTY SHOWN HEREON. 
FOR FURTHER INFORMATION AND TO CONFIRM THE F"LOOD ZONE F"OR THIS 
PROPERTY, CONTACT THE LOCAL COMMUNITY FLOOD OFFICIAL. FLO()D ZONE 
DETERMINATION IS BASED ON THE FLOOD INSURANCE RATE MAPS AND DOES NOT 
IMPLY THAT THIS PROPERTY WILL OR WILL NOT BE FREE FROM FLOODING OR 
DAMAGE. 

. 
2. ALL NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE II , DIVISION 3 OF 
THE JAMES CITY COUNTY ZONING ORDINANCE. 

3. ELEVATIOhlS SHOWN HEREON BASED ON NGVD29 AND WERE ESTABLISHED 
FROM COUNTY OF JAMES CITY, VIRGINIA VERTICAL CONTROL STATION TOANO 
ELEVATION=108.14. 

4. THIS AS-BU ILT SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, LS. (UC. NO. 2991) FROM AN 
ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THAT THE ORIGINAL 
DATA WAS OBTAINED ON 6-18-12. 

JVISA..., P .C. 
Environmental Sciences •Planning • Surveying 

Civil & Environmental Engineering • Landscape Architecture 

5033 Rouse Drive, Virginia Beach, VA 23462 
757-490-9264 (Ofc) 757=490-0634 (Fax) 

www.msaonline.com 
Offices in Hampton Roads & Virginia's Eastern Shore 

SITE ADDRESS: 

TAX MAP ID: 

ZONING DISTRICT: 

COUNTY WATERSHED AREA: 

8012 HANKINS INDUSTRIAL PARK ROAD 

TOANO, VA 23168 

1240100016F 

M1 

WARE CREEK 

HUC CODE: 

SITE AREA: 
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EXISTING IMPERVIOUS AREA: 

PROPOSED TOTAL IMPERVIOUS AREA: 

PROPOSED USE: 

EXISTING BUILDING AREA: 

EXISTING BUILDING HEIGHT: 
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EXISTING BUILDING CONSTRUCTION TYPE: 

PROPOSED BUILDING ADDITION AREA: 

PROPOSED BUILDING ADDITION HEIGHT: 

PROPOSED BUILDING USE GROUP: 

PROPOSED BUILDING CONSTRUCTION TYPE: 
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PARKING REQUIRED: (1 SPACE/2 EMPLOYEES) 28 

PARKING PROVIDED: 56 

SEWER FLOW: 

WATER DEMAND: 

FIRE FLOW DEMAND: 

RECORD DRAWING BASED ON 
SURVEYED JUNE 18, 2012 

VDH METHOD: 

RTS METHOD: 

REGULAR SPACES: 53 
HANDICAP SPACES: 3 

TOTAL: 56 
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MSA, P.C. 

5033 ROUSE DRIVE 

VIRGINIA BEACH, VIRGINIA 23462 

PHONE: (757) 490-9264 

A TIN: ROBERT N. CROSWELL 

MEB GENERAL CONTRACTORS 

4016 HOLLAND BLVD 

CHESAPEAKE, VIRGINIA 23323 

PHONE: (757) 487-5858 

www.mebgc.com 
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NOTES: 

THIS AS-BUILT SURVEY WAS COMPLETED UNDER THE DIRECT AND 
RESPONSIBLE CHARGE OF, GREGORY M. ZOBY, L.S. (LIC. NO. 2991) 
FROM AN ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THAT 
THE ORIGINAL DATA WAS OBTAINED ON 6-18-12. 

DRY DETENTION SWALE MAINTENANCE SCHEDULE 

1. THE DRY DETENTION SWALE SHALL BE INSPECTED MONTHLY AND 
AFTER MAJOR STORM EVENTS FOR ACCUMULATED SEDIMENT AND TO 
REPAIR ANY EROSION. 

2. SEDIMENT, DEBRIS, AND LITIER SHALL BE REMOVED FROM THE BASIN 
AREAS AND OUTFALLS TO PREVENT CLOGGING. INSPECT FOR AND 
REPAIR ANY EROSION. REMULCH ANY VOID AREAS AS NEEDED. 

3. THE OWN ER/DEVELOPER IS RESP ONSIBLE FOR MAINTENANCE AND 
RECONSTRUCTING THE DRY DETENTION SWALE SHOULD IT MALFUNCTION 
OR CEASE TO OPERA TE AT THEIR OWN COST. 
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DRAINAGE CALCULATIONS 
FOR 

SMITHFIELD SPECIALITY FOODS GROUP 
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I. DRAINAGE NARRATIVE 
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I. Drainage Narrative 

The existing site currently contains the Smithfield Specialty Foods Group Building and 
associated asphalt and gravel parking lots. The project site is approximately 2.62 acres and is 
located on Hankins Industrial Park Road in Toano, Virginia. The proposed improvements 
will consist of the construction of a gravel parking lot and an approximately 6, 146 SF building 
addition. The proposed construction will disturb approximately 1. 03 acres. Majority of the 
existing site drains away from the existing building and into the existing on-site dry detention 
facility. The 12" outfall pipe from the facility ties directly into the existing roadside ditch. It 
is believed that the dry detention facility was previously installed to meet the Minimum 
Standard 19 (MS-19) of the ESC Regulations. The other remaining site drainage areas safely 
convey from the property. 

There is an existing regional wet retention facility that serves majority of the existing 
industrial park, including the project site. This regional facility has been designed to provide 
both water quality and quantity management for future development within the industrial 
park. A recent site visit shows that the regional facility is functioning as designed and that 
there is adequate capacity to handle the additional impervious area associated with the on-site 
proposed improvements. The existing site currently consists of 0.92 acres of impervious area. 
The proposed improvements will increase the impervious area to 1.36 acres. Therefore, 
because the existing regional wet retention facility will provide the required stormwater 
management, then no additional on-site BMP is needed. 

The MS-19 requirement is applicable to the proposed improvements on-site and it must be 
shown that the receiving channel (roadside ditch) is adequate in that it will not erode or be 
overtopped by runoff. To meet this requirement, the runoff generated by the 2-year storm 
must be analyzed for erodibility and the 10-year storm must be analyzed for capacity of the 
roadside ditch. In order to accurately model the runoff entering the roadside ditch for the 2-
and IO-year storm events, all contributing drainage areas must be analyzed. Because of the 
difficulty in obtaining this information, an alternative option has been chosen to meet MS-19 
requirements. This option will show that the on-site pre-development condition meets MS-19 
and hence ifthe post-development condition is managed back to the pre-development 
conditions, then the requirements ofMS-19 are met. 

In order to analyze the pre-development condition for MS-19 requirements, the existing 
drainage pattern on-site has been divided into four (4) drainage areas, DA #1, DA #2, DA #3 
and DA #4 (see enclosed Existing Drainage Area Map). The runoff from DA #1 is diverted 
to a low point and conveyed through an existing 12" pipe, which runs underneath the existing 
building, and eventually outfalls into the existing dry detention facility. The runoff from DA 
#2 drains towards the existing dry detention facility. The runoff from DA #3 drains directly 
into the roadside ditches. The runoff from DA #4 drains into the existing ditch adjacent to 
State Route 60. The existing dry detention facility appears to be functioning adequately and is 
providing attenuation of at least the 2- and 10-year storm events. The following is a summary 
of the model results for the pre-development condition, which shows the total runoff rate 
leaving the site. 
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NODE DESCRIPTION 2-YR OUTFLOW 10-YROUTFLOW 
(CFS) (CFS) 

EX. DRY DETENTION 2.41 2.79 
EX. DA#3 1.23 1.59 
EX.DA#4 0.17 0.23 

TOTAL 3.81 4.61 

Because the upstream drainage conditions are not known, the threshold of the 2-year storm 
erodibility and 10-year storm capacity of the existing roadside ditch cannot be analyzed. 
However, it can be stated that the current roadside ditch appears to be adequately handling the 
receiving velocities and runoff. Therefore, one can assume that the previously designed site 
conditions maximized these parameters and hence ifthe new proposed post-development rate 
does not exceed the pre-development rate then there will be no increase in ditch erosion or 
required capacity. 

The second part of the analysis to meet MS-19 requirements is to manage the post
development runoff rate back to the pre-development conditions. In order to control the 
increased runoff from the proposed improvements, a dry detention swale with a control outlet 
structure has been provided to store runoff on-site and to allow for a slow release. The 
proposed drainage pattern on-site has been divided into four (4) drainage areas, DA #1, DA 
#2, DA #3 and DA #4 (see enclosed Proposed Drainage Area Map). The runoff from DA #1 
is directed into the proposed dry detention swale through sheet flow. The runoff from DA #2 
drains towards the existing dry detention facility. The runoff from DA #3 drains directly into 
the roadside ditches. The runoff from DA #4 drains into the existing ditch adjacent to State 
Route 60. The existing dry detention facility will remain and continue to serve the site for 
attenuation of the 2- and 10-year storm events. The following is a summary of the model 
results for the post-development condition, which shows the total runoff rate leaving the site. 

NODE DESCRIPTION 2-YROUTFLOW 10-YR OUTFLOW 
(CFS) (CFS) 

PROP. DRY DETENTION 0.31 0.34 
EX. DRY DETENTION 2.33 2.65 

EX. DA#3 0.93 1.21 
EX. DA#4 0.17 0.23 

TOTAL 3.74 4.42 

The proposed dry detention swale will provide the controlled release of runoff so that post
development conditions do not exceed pre-development conditions. Outlet protection has 
been provided on the outfall pipe from the swale. Therefore, because the post-development 
runoff rate has been managed back to the pre-development conditions, then the receiving 
roadside ditch is adequate in that it will not erode or be overtopped by runoff. The 
requirements of MS-19 have been met on-site. 

The "Rational Method" was used to determine the peak storm water runoff rates shown above. 
The Hydraflow Hydrograph Model software was used to analyze the drainage areas and 
associated parameters. The runoff coefficients 'c' were compiled using the percentage of 
impervious versus pervious coverage. 
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II. SUMMARY OF CONDITIONS 



Drainage Area Calculations 

CALCULATIONS BY: 
DATE: 
PROJECT: 
PROJECT# 

Existing Conditions On-Site: 

Total Areas: Boundary Area = 113,996 
Building= 20,275 

Pavement/Cone = 19,842 
Total Impervious = 40, 117 

Existing Drainage Areas: 

DA No. Drainage DAArea 
Structure (acres) 

1 Ex. Dry Detention 1.19 
2 Ex. Dry Detention 0.92 
3 Ex. Roadside Ditch 0.36 
4 Ex. Rear Ditch 0.15 

Total 2.62 

Total Drainage Area to Existing Dry Detention: 

DA No. Drainage DAArea 
Structure (acres) 

1&2 2.11 

Proposed Conditions On-Site: 

Total Areas: Boundary Area = 113,996 
Building= 26,421 

Pavement/Cone = 32,722 
Total Impervious= 59, 143 

Proposed Drainage Areas: 

DA No. Drainage DAArea 
Structure (acres) 

1 Prop. Dry Detention 1.06 
2 Ex. Dry Detention 1.10 
3 Ex. Roadside Ditch 0.31 
4 Ex. Rear Ditch 0.15 

Total 2.62 

Total Drainage Area to Proposed Dry Detention: 

DA No. Drainage DAArea 
Structure (acres) 

1 1.06 

Total Drainage Area to Existing Dry Detention: 

DA No. Drainage DAArea 
Structure (acres) 

2 1.10 

CVB 
1/10/2012 
Smithfield Speciality Foods Group Bldg Addition 
11075 

SF= 2.62 AC 
SF= 0.47 AC 
SF= 0.46 AC 
SF= 0.92 AC 

Areas (acres) Weighted C 
Impervious Pervious 

0.26 0.93 0.35 
0.46 0.46 0.55 
0.20 0.16 0.59 
0.00 0.15 0.20 
0.92 1.70 

Areas (acres) 
Impervious 

0.72 

SF= 2.62 AC 
SF= 0.61 AC 
SF= 0.75 AC 
SF= 1.36 AC 

Areas (acres) Weighted C 
Impervious Pervious 

0.63 0.43 0.62 
0.59 0.51 0.58 
0.14 0.17 0.52 
0.00 0.15 0.20 
1.36 1.26 

Areas (acres) 
Impervious 

0.63 

Areas (acres) 
Impervious 

0.59 



Hydrograph Summary Calculations 

CALCULATIONS BY: 
DATE: 
PROJECT: 
PROJECT# 

CVB 
1/10/2012 
Smithfield Speciality Foods Group Bldg Addition 
11075 

Reference: Hydraflow Hydrograph Extension Model Summary Pages 

Existing Conditions On-Site: 

Existing Flows Leaving Site: 

Node 
Description 

EX. DRY DETENTION 
EXISTING DA #3 
EXISTING DA #4 

Total Flow: 

Proposed Conditions On-Site: 

Outflow 
2-YR 10-YR 
(cfs) (cfs) 
2.41 2.79 
1.23 1.59 
0.17 0.23 
3.81 4.61 

Proposed Flows Leaving Site: 

Node 
Description 

PROP. DRY DETENTION 
EX. DRY DETENTION 

EXISTING DA #3 
EXISTING DA #4 

Total Flow: 

Summary: 

Outflow 
2-YR 10-YR 
(cfs) (cfs) 
0.31 0.34 
2.33 2.65 
0.93 1.21 
0.17 0.23 
3.74 4.42 

Proposed Flow MUST be LESS than Existing Flow to meet stormwater requirements. 

Proposed 
Flow (cfs) 

2-Year Storm Event 3.74 
10-Year Storm Event 4.42 

< 
< 

Existing 
Flow (cfs) 

3.81 
4.61 

OK! 
OK! 



IDF Curve 

CALCULATIONS BY: 
DATE: 

PROJECT: 

PROJECT# 

Ref: VDOT Drainage Manual 

2-Year Storm Event 
Tc B D 

(min) 
5 70.63 12.75 
15 70.63 12.75 
30 70.63 12.75 
60 70.63 12.75 

10-Year Storm Event 
Tc B D 

(min) 
5 55.61 10.00 
15 55.61 10.00 
30 55.61 10.00 
60 55.61 10.00 

100-Year Storm Event 
Tc B D 

(min) 
5 36.77 5.25 
15 36.77 5.25 
30 36.77 5.25 
60 36.77 5.25 

E 

0.87 
0.87 
0.87 
0.87 

E 

0.74 
0.74 
0.74 
0.74 

E 

0.56 
0.56 
0.56 
0.56 

CVB 
1/10/2012 
Smithfield Speciality Foods Group Bldg Addition 

11075 

I 
(in/hr) 
5.78 
3.92 
2.69 
1.70 

I 
(in/hr) 
7.50 
5.14 
3.63 
2.40 

I 
(in/hr) 
9.99 
6.82 
5.00 
3.54 
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Watershed Model Schemati~ydraflowHydrographs Extension forAutoCAD®Civi130®2011 by Autodesk, Inc. v8 

1 - EXISTING DA #1 2 - EXISTING DA #2 3 - EXISTING DA #3 

~ '11' '16 

--5-REACH 

v 6-COMBINE 

7 - EX. DRY DETENTION 

Legend 

1:00!. Q!igjn D111<riRtiQ[! 

1 Rational EXISTING DA #1 
2 Rational EXISTING DA #2 
3 Rational EXISTING DA #3 
4 Rational EXISTING DA #4 
5 Reach REACH 
6 Combine COMBINE 
7 Reservoir EX. DRY DETENTION 

Project: Existing Conditions-Flow Rate.gpw Friday, Jan 13, 2012 
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Hydrograph Return Period ~cfafRydrographs ExtensionforAutoCAD®Civi13D®2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 
No. type hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

1 Rational ------ ___ ,,, 
1.682 

.., ____ ............ _ 2.206 ................. ----- ,., _____ 
EXISTING DA #1 

2 Rational ----- ----- 2.662 ----- ------ 3.458 ................. ..... - .... ·----- EXISTING DA #2 

3 Rational ---- ...... ____ 
1.227 --- ------ 1.592 ------ ................. 

____ ... 
EXISTING DA #3 

4 Rational ----- ---- 0.173 -----.. ............... 0.225 ......... -- ------ __ ,.. ___ 
EXISTING DA #4 

5 Reach 1 -----· 1.645 ----- ................... 2.187 ----- ----- -----... REACH 

6 Combine 2,5 --- 3.345 ---... - ................. 4.385 ------ ----- ---- COMBINE 

7 Reservoir 6 ----- 2.405 ---- .............. 2.789 -----
____ ... ------ EX. DRY DETENTION 

Proj. file: Existing Conditions-Flow Rate.gpw Friday, Jan 13, 2012 
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Hyd rog rap h summary Re po qdraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 
(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

1 Rational 1.682 1 14 1,413 _ ....... ___ .,. .. ___ ...... 
EXISTING DA #1 

2 Rational 2.662 1 7 1,118 ............... --..... ................ EXISTING DA #2 

3 Rational 1.227 1 5 368 .............. ----... ....... _ .. EXISTING DA #3 

4 Rational 0.173 1 5 52 .............. ................. ---- EXISTING DA #4 

5 Reach 1.645 1 15 1,422 1 ........ -- ............ _ REACH 

6 Combine 3.345 1 7 2,540 2,5 .................. ................ COMBINE 

7 Reservoir 2.405 1 11 2,540 6 103.59 376 EX. DRY DETENTION 

Existing Conditions-Flow Rate.gpw Return Period: 2 Year Friday, Jan 13, 2012 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 1 
EXISTING DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1 .190 ac Runoff coeff. 
= 4.039 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.ID'1\sc/Rec limb fact 

EXISTING DA #1 

= 1.682 cfs 
= 14 min 
= 1,413 cuft 
= 0.35 
= 14.00 min 
= 1/1 

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs) 

2.00 --.----.----.----..-----.---..,..---.--.---...---...,..--~--..----r----r-----r- 2.00 

~v "~ 
/ " 0.00 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

- HydNo.1 
Time(min) 
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TR55 Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 1 
EXISTING DA #1 

Description A B c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 95.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope(%) = 1.00 0.00 0.00 

Travel Time (min) = 13.06 + 0.00 + 0.00 = 13.06 

Shallow Concentrated Flow 
Flow length (ft) = 106.00 0.00 0.00 
Watercourse slope(%) = 2.00 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =2.28 0.00 0.00 

Travel Time (min) = 0.77 + 0.00 + 0.00 = 0.77 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope(%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.015 0.015 
Velocity (ft/s) =0.00 

0.00 
0.00 

Flow length (ft) ({0})0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 - 0.00 -
Total Travel Time, Tc .............................................................................. 14.00 min 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.2 
EXISTING DA #2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.920 ac Runoff coeff. 
= 5.260 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.ID5'\sc/Rec limb fact 

EXISTING DA #2 

= 2.662 cfs 
= 7 min 
= 1, 118 cuft 
= 0.55 
= 7.00 min 
= 1/1 

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs) 

3.00 --,----.----.--~--.,...---,.---.--.---.....---r---....--.......----.,----,-----,- 3.00 

2.00 

---·---+-------+--~------·-~- I/ ·-·-----·---------~-- ~---' ..... , _ __.___,_ 

1--~--+----1---1/-------r- ----------+-----"'c-+----+·-·----+---·-

J '~ 

2.00 

/ --+----T-- ' 

-1----;-----+1---i---+--~- -·--·---r--·--i-----+----+----":-t----t-----+--·-

/' ~, 

1.00 :_-_-_-_+-_~~-:_/~-:_.___+-_~~-+--+-----+---+-----4--+---f--=::'\.=========- 1.00 
/~ ,, 

~---~/-1-+---+-~-~-~----+--4--+--1------,--+--; 

J ~ v ~ 0.00 __ _,__ _ _._ _ __._ _ __._ _ ___._ _ ___, __ ...___-'--_....._ _ _._ _ _._ _ __,_ _ __._ __ 0.00 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

- HydNo.2 
Time (min) 
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TR55 Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.2 
EXISTING DA#2 

Description B c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 31.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope (%) = 1.00 0.00 0.00 

Travel Time (min) = 5.33 + 0.00 + 0.00 = 5.33 

Shallow Concentrated Flow 
Flow length (ft) = 0.00 0.00 0.00 
Watercourse slope (%) = 0.00 0.00 0.00 
Surface description = Paved Paved Paved 
Average velocity (ft/s) =0.00 0.00 0.00 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Channel Flow 
X sectional flow area (sqft) = 13.00 0.00 0.00 
Wetted perimeter (ft) = 27.00 0.00 0.00 
Channel slope(%) = 0.50 0.00 0.00 
Manning's n-value = 0.030 0.015 0.015 
Velocity (ft/s) =2.15 

0.00 
0.00 

Flow length (ft) ({0})262.0 0.0 0.0 

Travel Time (min) = 2.03 + 0.00 + 0.00 = 2.03 

Total Travel Time, Tc .............................................................................. 7.00 min 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.3 
EXISTING DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.360 ac Runoff coeff. 
= 5.775 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDp.\sc/Rec limb fact 

EXISTING DA #3 

8 

Friday, Jan 13, 2012 

= 1.227 cfs 
= Smin 
= 368 cuft 
= 0.59 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs) 

2.00 .,----.,----.,-----,----.,----.-----.------,----,.--~----. 2.00 

-+--- ----- ------------ ------- ----- ----

---------! 

0.00 ______ _,___ __ _._ __ ..__ __ ..__ __ ,__ __ .__ _ ____, __ __. __ ~--- 0.00 

0 1 2 3 4 5 6 7 8 9 10 

- HydNo.3 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.4 
EXISTING DA #4 

Hydrograph type = Rational Peak discharge = 0.173 cfs 
Storm frequency = 2 yrs Time to peak = 5min 
Time interval = 1 min Hyd. volume = 52 cuft 
Drainage area = 0.150 ac Runoff coeff. = 0.2 
Intensity = 5. 775 in/hr Tc by TR55 = 5.00 min 
IDF Curve = JAMES CITY IDF CURVE.ID5J.\sc/Rec limb fact = 1/1 

EXISTING DA #4 
Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs) 

0.50 -.-----,----,---~--~--~---..-----.-----.-----...------..- 0.50 I-·-----·---·----------------,---- i-"--·----t--,--~--·-- ------·-<-··---t 
-------+-·----+--·-·- -·----·--+----·-~-----+---~------------
t-------+---+--·--+-------- -----1--------+----+-----+---"'--..-----

0.45 -+----1----1----+-----1----+----+----+----+-----+-----t- 0.45 
--+------+-------- -··_, ___ ___,__ ----··-- .__ ____ ---·------- -·-------~- --···-·----

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

0.40 -+----1----1----+-----l----+----+----+----+-----+-----t- 0.40 
-+------+--··---·~-·---

i---------·-·--i------ -------+------+------4-----+----+-----+-----i 
-·---·-- -------------- -~------- -~·-··-··--·- ·-~-·---- -·-----+------+------+----~ 
~· -- -···----- .. -~--··-·--'-- ---·--·-----------r- --+----- ----+-------! 

0.35 -+----1----1----+-----1----+----+----+----+-----t------t- 0.35 
t-----·-.. ----+----+-· ---i---·-·- ------------+-----+-----;------------

0.30 -1-----1----1----4----1----1-----+----+----+---+----+ 0.30 
i-----·----+----+------ ·-·-·-----i--------~------ -----·-+-----+----;-----; 
,_....._.___ ·----------+-- ---+----+-----+--·--+----i 

0.25 -1----+----+----+----1----1----+----+----+---+----t- 0.25 

---+--------- -----+----~··- ,.....--,-~~~·~--f-·----+----------i----+-------+---------
e------- ----------- -----!--···---~-~- --

0.20 -+----+----+----+----+----1----+----+---+---+----t- 0.20 

0.15 -l----+----t----1----+-,,,C'---1--""""'-~---+---+---+-----t- 0.15 
.-

~ 

0.10 -l----+----t----::::;o""'F----+----t----+---'19'-..::---+---+-----t- 0.10 
~ 

0.05 -+----1-~~-1----+----+----1----1----1----1-___;:-....::-+---+ 0.05 
.... 

0.00 --=:----'----'----1------l.....----'-----'---~----'-----'------~ 0.00 
0 1 2 3 4 5 6 7 8 9 10 

- HydNo.4 
Time (min) 
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TR55 Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.4 
EXISTING DA #4 

Description A B c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 25.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope(%) = 4.00 0.00 0.00 

Travel Time (min) = 2.58 + 0.00 + 0.00 = 2.58 

Shallow Concentrated Flow 
Flow length (ft) = 152.00 0.00 0.00 
Watercourse slope (%) = 0.50 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =1.14 0.00 0.00 

Travel Time (min) = 2.22 + 0.00 + 0.00 = 2.22 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope(%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.015 0.015 
Velocity (ft/s) =0.00 

0.00 
0.00 

Flow length (ft) ({0})0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 5.00 min 

I 

L_ 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.5 
REACH 

Hydrograph type = Reach Peak discharge = 1.645 cfs 
Storm frequency = 2 yrs Time to peak = 15 min 
Time interval = 1 min Hyd. volume = 1,422 cuft 
Inflow hyd. No. = 1 - EXISTING DA #1 Section type = Circular 
Reach length = 130.0 ft Channel slope = 0.4 % 
Manning's n = 0.013 Bottom width = 1.0 ft 
Side slope = 0.0:1 Max. depth = 0.0 ft 
Rating curve x = 3.960 Rating curve m = 1.250 
Ave. velocity = 2.14 ft/s Routing coeff. = 0.7638 

Modified Att-Kin routing method used. 

REACH 
Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs) 

2.00 ~-~-~-~-~-----~------....---....---...----r---....-----,- 2.00 

0.00 ~-_t__ _ _t__ _ _t__ _ _J_ _ _J_ _ _J_ _ __J__ _ _.J.__ _ __L_ _ __.J_ _ __.J_ _ __.J__--l.-_~_..._ 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

- HydNo.5 - HydNo.1 
Time(min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.6 
COMBINE 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 2 yrs 
= 1 min 
= 2,5 

COMBINE 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

12 

Friday, Jan 13, 2012 

= 3.345 cfs 
= 7min 
= 2,540 cuft 
= 0.920 ac 

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs) 

4.00 -,.---.,....---r--r----,.----,----,---..---..-----.----r---,---.----r-----ir----r 4.00 

- HydNo.6 - HydNo.2 - HydNo.5 
Time (min) 

L___ ________ _ 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs Friday, Jan 13, 2012 

Hyd.No.7 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 6 - COMBINE Max. Elevation 
= EXISTING DRY DETENTIOl\lv'lax. Storage 

EX. DRY DETENTION 

= 2.405 cfs 
= 11 min 
= 2,540 cuft 
= 103.59ft 
= 376 cuft 

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs) 

4.00 -,.---.---...-----.---.----..----~-~----.---.,----.---......--...----.,-----.- 4.00 

"""''- "~ -1---1*-+--*l----+---+---l---+--+--l-----+---+-"""='-+-""'"~"'-l~---+--+---+---I- 1.00 
,__ _______________________ -+-~-+-~-+---+-~~~f-"'oor:--+~--+---t----l 

"' """" ~j-,j--t--1---~---~·--l--4---4---4~+---"'-+30-+-"--+---j 

.........,,___. ______ _. ____ ,______.+---1---t----+-·-+-·--+----+---"'loc--~---+----t 

JI ~'~ v ~~ 0.00 .z_ _ _L__L__J_ _ _J_ _ _L _ _J__L.__L___[ _ __L _ _L _ _J__..L__~~ .... ...J... 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

- HydNo. 7 - HydNo.6 ITJITJ.::O Total storage used= 376 cuft 
Time(min) 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Pond No. 1 - EXISTING DRY DETENTION 
Pond Data 
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation= 103.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 103.00 00 0 0 
0.50 103.50 1,288 215 215 
1.00 104.00 2,428 914 1,129 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ 

Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 

No. Barrels = 1 0 0 0 WeirCoeff. = 3.33 3.33 
Invert El. (ft) = 102.69 0.00 0.00 0.00 Weir Type - ......... 

Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage =Yes No 

Slope(%) = 3.80 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour) 
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

14 

Friday, Jan 13, 2012 

[CJ [DJ 

0.00 0.00 
0.00 0.00 
3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 103.00 0.00 0.000 
0.50 215 103.50 2.09ic 2.095 
1.00 1,129 104.00 3.40 ic 3.403 
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Hydrograph Summary Repo~draflowHydrographsExtensiontorAutoCAD®Civil30®2011 by Autodesk, Inc. vs 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval Peak volume hyd(s) elevation strge used Description 

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

1 Rational 2.206 1 14 1,853 .................. ................. --- EXISTING DA #1 

2 Rational 3.458 1 7 1,452 ---- ----.. ... _ ...... _ EXISTING DA #2 

3 Rational 1.592 1 5 478 - ......... ___ .. ................ EXISTING DA #3 

4 Rational 0.225 1 5 67 ................. ------ ........... - EXISTING DA #4 

5 Reach 2.187 1 15 1,863 1 ....... _ ... ----- REACH 

6 Combine 4.385 1 7 3,316 2,5 ----... _ ........... COMBINE 

7 Reservoir 2.789 1 12 3,316 6 103.74 643 EX. DRY DETENTION 

Existing Conditions-Flow Rate.gpw Return Period: 10 Year Friday, Jan 13, 2012 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 1 

EXISTING DA#1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 1.190 ac Runoff coeff. 
= 5.296 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.IDP-\sc/Rec limb fact 

EXISTING DA #1 

= 2.206 cfs 
= 14 min 
= 1,853 cuft 
= 0.35 
= 14.00 min 
= 1/1 

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs) 

3.00 --.-----.---.---..-----.--~----~--.--.....----.----.---.---,...----r- 3.00 

--·--1-------~-,--~----~---- 1--·- -----~- ----- --~----~-+-----<-----"-----"- -------~,·-·-·-~~---~ 

/ ", 
.. ~-----·/ ·--- ---~"+---+----+·-·--·--~ 

2.00 2.00 

/ " 
----+------+-

~v ,, 
/ --·----- -------i----"--+--------+-----< 

1.00 -1-----+-----,-----____,1------------+----"'"""ll-----i----t- 1.00 

>--~<--~---~--i-~-1-~-~----+----+-·~-+-~-+-~-t-~-+"-·~-+----+~-t 

/ " 
t-----+-.,/--t-----t---1-----1--·- ---------1---t--t----i-----!··-"~or-t-----1 

/v '~ 

/ " 0.00 ___ __.___ _ __,_ _ __,_ _ __._ _ __.._--.JL----'---_.__ _ _.__ _ __.___ _ __.__ _ __._ _ __.______ 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

- HydNo.1 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 2 

EXISTING DA #2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 0.920 ac Runoff coeff. 
= 6.834 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.ID~sc/Rec limb fact 

EXISTING DA #2 

= 3.458 cfs 
= 7min 
= 1,452 cuft 
= 0.55 
= 7.00 min 
= 1/1 

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs) 

4.00 --.-----,..---...---...-----.----,.--,...--..----.---......--....,----.---..---,..---,- 4.00 

,____..,..._....._..,.___. i--·--- -----------+-
t--·--i---·~>------~-- i------ -----~--- ---~------+--·--+--~---- ____ _,__ _ _, 

=~~-~--=·:"~--=---~--=~-=--~~~ -=:·----~----:~=-~ -/ '\. --~-----=~-=~-==~=---~---=-----/ '\. 3.00 -+----+---+---+---+---+-__,,,___+----"'lol----+---+---+---+---+---+- 3.00 

e---- -- --e- --- ;t_-----· __ \.,___.'\.·---+------·-------·---·--~--- ·--···-

2.00 
==-=-~~==~=-==:~---- '\<----=-----= 
,__._ f--·--+--+--/_J'-+----.. ·--- -·---- ---·----- ------+------+--+-''-'\.----t----+----1 
r---r-------+-----+-ir--+ ---r----1- --··--~--- ·----+--..-+---------t-----1 

JV '~ 
c----t--+-/-1+---+- '\. 

i---+----+-/--l---+---1---- ·----+----r------+-----1---1--"r-,-+----+----I 
1.00 -t---+---/-1---t---l--+--l----+--+---+---+---t--~,---+---;- 1.00 

2.00 

/ '\. 
J~ '~ 

I-/~---+-+.------+-.. ------- ----+------1--4-----1--------1----1-----+-'\.--I 

l--->l'---+----+----1-----1-·--~ --~-i----i------+---+-----1----1----+----+---'I.....-! 

o.oo _V _ __.__~_.._____,_ _ __..__ _ _..___ _ _._____,_--'-_ _..._ _ _..___._____.__'\._ o.oo 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

- HydNo.2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.3 
EXISTING DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 0.360 ac Runoff coeff. 
= 7.496 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDfil.\sc/Rec limb fact 

EXISTING DA #3 

18 

Friday, Jan 13, 2012 

= 1.592 cfs 
= 5min 
= 478 cuft 
= 0.59 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs) 

2.00 .......-----.-----.-----.----~--~--.------,,--------.-----.---~ 2.00 

---+---- ____ ,____ 

0.00 ----~---'------'----"'----'-----'--------"'--------'----'---- 0.00 
0 1 2 3 4 5 6 7 8 9 10 

- HydNo.3 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.4 
EXISTING DA #4 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Intensity = 
IDF Curve = 

Q (cfs) 

Rational Peak discharge 
10 yrs Time to peak 
1 min Hyd. volume 
0.150 ac Runoff coeff. 
7.496 in/hr Tc by TR55 
JAMES CITY IDF CURVE.ID5'\sc/Rec limb fact 

EXISTING DA #4 
Hyd. No. 4 -- 10 Year 

= 0.225 cfs 
= 5 min 
= 67 cuft 
= 0.2 
= 5.00 min 
= 1/1 

0.50 -.-----.----..-----,------.---~--...-----...----.----..-----.-

0.45-+----+----1----+---4---f----+----+----+----+----+--·---- --·-----~f----·,-----1"--·--·----·- -------i------·--------f--·------ , ____ _,_ ______________ ..___·----+-----i--

0.40-i-----t-----r-----+----t----------+------t-----r----;-
!-----+-----~--- ---------r--·---+--'- ----+---+------;c---

1----1---·----+------·->--·--·----1-·-~--- ----+-·-----+----+----,___ ___ ,,__ ___ ,, _____ ---~--f---..·----+---·--+---~----r------r---
0.35 -1----+----+---+---1----1---+-----+----+----+---+ 

t-----4----+------ -----·---------·---·-------------
!--------- --------- ----- ---··----+----~- -------+------ i-------+----<1--------i 

1------1-------·----1------- -·-----·--+----+----
0.30 -1----+----+---+---1----1---+-----+----+----+---+ 

---- -----·------ ·-----~----t-----·---->------+-------1--

0.25 -;-----t-----r-----+----+-------------1------i-----i-
!-------------~-~------~------+----·-+----·------,___ ___________ .., __ ----1-------1-------4-----1----1-----+----l 

=~-----+--------··--· .---~,---._---1-~--_-_-::-,_:....-"""+"""s-.;:;-.::..::----+--~c----~---+----·----1-----1----·- '----~-- .,,,,,,,... ........... 

0.20 ------r------------------........ ....._.----------------1-...... 

0.15 -t----t-----t----+--::lfl'--"------f---+----+--...... ,..,......_o:--1---t-----r----r 0.15 
.... 

...... 

0.10 -t----t------i-::_,,,-.___-+----+----+-----+----t--"""""""'-c-1-----t-----;- 0.10 
, ...... 

0.05 -t-----Jlll'--"----t----+------f---+----+----+----t---"""""""°&t" .. ----;- 0.05 
...... 

0.00 -4'-~---'"----.l.-----'-----L-----J-----'-------'---'----..1-------'""""-- 0.00 
0 1 2 3 4 5 6 7 8 9 10 

- HydNo.4 
Time(min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.5 
REACH 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reach length 
Manning's n 
Side slope 
Rating curve x 
Ave. velocity 

= Reach 
= 10 yrs 
= 1 min 
= 1 - EXISTING DA #1 
= 130.0 ft 
= 0.013 
= 0.0:1 
= 3.960 
= 2.81 ft/s 

Modified Att-Kin routing method used. 

REACH 

Peak discharge 
Time to peak 
Hyd. volume 
Section type 
Channel slope 
Bottom width 
Max. depth 
Rating curve m 
Routing coeff. 

20 

Friday, Jan 13, 2012 

= 2.187 cfs 
= 15 min 
= 1,863 cuft 
= Circular 
= 0.4 % 
= 1.0 ft 
= 0.0 ft 
= 1.250 
= 0.8951 

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs) 

3.00 -.----.---~-~-~-~-----~-~----.---.---..----.----r- 3.00 

1------~~- --~-- ... __ ·-----~·---/---!-·-·- ----+--+----~-----·----

- HydNo.5 - HydNo.1 
Time(min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.6 
COMBINE 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 10 yrs 
= 1 min 
= 2,5 

COMBINE 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

= 4.385 cfs 
= 7min 
= 3,316 cuft 
= 0.920 ac 

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs) 

5.00 -,---.....----.----.....---..---..---...---...---.-----,.-----.---.-----..-~---...-~ 5.00 

~~----- ~---~-- _,,_·-----+-,"--~c-- ~:_: ==--~~~:--·== -~=-~~~~~-=~-=---~~~~---- -~===~~~=-- ----·--
4.00 -+----+--___,,___, __ l\..---+---+---+----1-----+---t----+----l---+---t-----r 4.00 

---f..------+----'1- \.. -·-~--i---·------ .. ,~----4----+----+----+---+-----t---·

t--------i-·---+-----,r-i---J--+----"<·- ·-------·-- --- - •-w-••-•--- -· •-•·--~--+---+- ---+---+----1----·-"•••-+------t 

~--~~.. I ~ ~ -~-- -------~--._---- ~---~-- -·--·-- ________ _,__ __ _...... 

I ,' ', ----\·---+------
3.00 -+---+---+-,.,___,_____;'ll----1--~\..-+---+---!---!---+---+---+---+---+---+- 3.00 

I j ·-\- \, ·--~------c------+----t--+-----+--- ~-------

----- -- , I -· \ ·- -----+~- - . --~-- ~---+----! - j ,1 ----- -·-· -\ -- ' /""""...... ·-- ___ ._ __ ---- ,____ ___ -- ---+--·--! 

2.00 -+---l---1'J-'+---l----l---4\.---1--/-,11:"-.--!3io,--1----1---l---l---+---I----+- 2.00 
II --~\r~~~~,._-1-~+--~'-.~-1-~t---+~-t-~r--1 

II A """ 
II / \ ""-

,/ ~' ' ~, 1.00 -+--"-l''[#---l----+---:/.;f!+----1--4\,...----+--+----l---l--~""i;:_--I----+--+--+ 1.00 

II ./ \ I"-

I / \ ' 
v- ' ' 0.00 ~-J___J___..L__J___J___L_~ ..... -i....._i....._i..... ..... i-.....i-....i.-....i..-.~ 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

- HydNo.6 - HydNo.2 - HydNo.5 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.7 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

---

---
----
>-------

-------
r----

,..__ __ 

r---

J 

I , 
J / 

I , 
v 

-->----· 

--·--
I ----

I 

J 
I , 

' I I/ 
I J 

~ I 
I f 
I j 

I 
J , 

= Reservoir Peak discharge = 2.789 cfs 
= 12 min = 1 O yrs Time to peak 

= 1 min Hyd. volume 
= 6 - COMBINE Max. Elevation 

= 3,316 cuft 
= 103.74 ft 
= 643 cuft = EXISTING DRY DETENTIONMax. Storage 

~\ 

I ' I 

/ 
v 

I\. 
' 

EX. DRY DETENTION 
Hyd. No. 7 --10 Year 

··- --··---!---· --

-- ---···- >------
__ , __ 

f.----- --
-·~-· -~·-~···--

,___ ___ --- f-----

·---- 1--·----
__ ... ____ 

f--·~ 

" --~- ------
~ \---->-------- ---- --- --·--1---

\. 
I\. 

~ ....... '" 
~ !""--.-.. 

\. -- ......... 
\. ~ .......... 

-- ·----- ---- -

' ,, .......... .... -- --·---1--· " ... , 
"" ----- -

""" 

--

--

--
"""" \. 

\. 

' ....,, 
~ 

" 

-----
------

r---~---- ---~-- ---
·----- ---- ---

-- ---
·-·- --

---~~~ ~---- ---
--"-' 

--
-----------

~ 

' .._"-

""" " ""' .... ~ 

""" \.. 
"'-' 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

- HydNo. 7 - HydNo.6 111111 lJ Total storage used= 643 cuft 
Time (min) 
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Hydraflow Rainfall Report 
Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Return Intensity-Duration-Frequency Equation Coefficients (FHA) 
Period 

(Yrs) B D E (NIA) 

1 0.0000 0.0000 0.0000 ----
2 66.9152 12.4000 0.8577 

____ .,..,._ 

3 0.0000 0.0000 0.0000 --.. ---
5 0.0000 0.0000 0.0000 .................... 

10 55.5168 10.0000 0.7394 ....... --
25 0.0000 0.0000 0.0000 _ ............ 

50 0.0000 0.0000 0.0000 ..... ----
100 36.9712 5.3000 0.5614 ......... ----

File name: JAMES CITY IDF CURVE.IDF 

Intensity= BI (Tc+ O)AE 

Return Intensity Values (in/hr) 
Period 

(Yrs) 5min 10 15 20 25 30 35 40 45 50 55 60 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.77 4.65 3.91 3.39 3.00 2.69 2.44 2.24 2.07 1.93 1.81 1.70 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 7.50 6.06 5.14 4.49 4.01 3.63 3.33 3.08 2.87 2.69 2.54 2.40 

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

100 9.98 7.99 6.82 6.03 5.45 5.00 4.64 4.35 4.10 3.89 3.70 3.54 

Tc= time in minutes. Values may exceed 60. 

icip. file na me: l:\Proiects\11075\ Enaineerina\Calculations\Stormwater\JAMES CITY PRECIPITATION 24 HR.pep 

Rainfall Precipitation Table (in) 
Storm 
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

SCS 24-hour 0.00 3.53 0.00 0.00 5.45 0.00 0.00 9.15 

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



IV. PROPOSED CONDITIONS 
HYDROGRAPH REPORT 
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Watershed Model Schemati ~ydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

1 • PROPOSED DA #1 

~ 
2 • PROPOSED DA #2 

~ 
3 - PROPOSED DA #3 

rfb 
4-PROPOSEDl 
~ t>AiPI 

\I/ 

5 - EX. DRY DETENTION 

\[/ 

- PRC P. DETENTION BASIN .. 

Li91Dd 
~ .Qri9in Descriotion 

1 Rational PROPOSED DA #1 
2 Rational PROPOSED DA #2 
3 Rational PROPOSED DA #3 
4 Rational PROPOSED DA #4 
5 Reservoir EX. DRY DETENTION 
6 Reservoir PROP. DETENTION BASIN 

Project: Proposed Conditions-Flow Rate.gpw I Friday, Jan 13, 2012 
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Hydrograph Return Period ~d~fAydrographsExtensiontorAutoCAD®Civil3D®2011 by Autodesk, inc. vs 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 
No. type hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

1 Rational ........ _ __ ... _ 
3.795 ................. _ ......... 4.927 ....... _ ...... ----- ----- PROPOSED DA #1 

2 Rational 
___ ..,_ ........... _ .. 3.356 - ............. ..... ____ 

4.360 --- -............. ... ............... PROPOSED DA #2 

3 Rational ----- ---- 0.931 .................. --- 1.208 ·----- .................. ·----- PROPOSED DA #3 

4 Rational ---- ............ _ .. 0.173 ................. ........ - ..... 0.225 ... ................. 
___ ,,. ----·- PROPOSED DA #4 

5 Reservoir 2 ---....... 2.334 -- .................... 2.649 ------ ... ................. ___ ......... 
EX. DRY DETENTION 

6 Reservoir 1 ------ 0.309 ..................... ----- 0.335 ------ ------ ------ PROP. DETENTION BASIN 

Proj. file: Proposed Conditions-Flow Rate.gpw Friday, Jan 13, 2012 



3 

Hyd rog rap h summary Re po qdraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval Peak volume hyd(s) elevation strge used Description 

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

1 Rational 3.795 1 5 1,139 ------ ............ --- PROPOSED DA #1 

2 Rational 3.356 1 7 1,409 
., ____ ............ - PROPOSED DA #2 

3 Rational 0.931 1 5 279 -·--- ----- ----- PROPOSED DA #3 

4 Rational 0.173 1 5 52 ----- ----- ----- PROPOSED DA #4 

5 Reservoir 2.334 1 9 1,409 2 103.57 337 EX. DRY DETENTION 

6 Reservoir 0.309 1 10 1,136 1 105.24 1,007 PROP. DETENTION BASIN 

Proposed Conditions-Flow Rate.gpw Return Period: 2 Year Friday, Jan 13, 2012 



4 
Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 1 
PROPOSED DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1.060 ac Runoff coeff. 
= 5.775 in/hr Tc by User 
= JAMES CITY IDF CURVE.1Dfi1:\sc/Rec limb fact 

PROPOSED DA #1 

= 3.795 cfs 
= 5min 
= 1,139 cuft 
= 0.62 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs) 

4.00 -.----...-----.------..--~--~----.---......---...--------,.-------.- 4.00 

----- i-----------1---------- ------~--+----~--------------.--- ~,, ---+------~---1---------~=-------__,_ ______ -____ _______. _______ _ 
----- -~-1--~-~--.-~ -- --------- ;.._ -·-·•"·••» "~--- - ---"-- _, ----~-'----·~~------r---~--------·-,_._" ______ _ 

----····-~--1---------1------·~------ -------· -- _________ \~\-+-------i--------- _____ ........,,.. ------·--

3.00 -+--------------------·-+-"-------------------1--1--------------_-___ -+_ ----/--··· ___,,._,_ ____ -_ -___ -_____ - ____ +--___ -__ -_. -----l~-----------+c-----------------+------------_-__ -___ i--___ - ___ -_-____ -__ -r-__ 3.00 

----~- -1--------1------ / ----~------ --- -- '\. - ------r--------c-------·--

----~--~·--~ I,/' --~·----!----·----··--·- -· ' ~-....----------

------- --· ------·---- --·--/~---···-··--· ---------- ---------- ----·----~------ ,__ _______ __,_ __ _ 
2.00 --------/~-----------"'"",----1------r- 2.00 

--------+-----+---1----r-- -------·- ____ ... ___ _ 

-----+- --+#-/__ -- '\. ---+-----
)' '~ 

~------/~-~----------~--+-~+--~,~-~--~ 

/ '\. 
1.00 +----+l--#-/--+----l----+---+-----11----+----+---,~---r- 1.00 

I ~ 

/ '\. 
/ ~ 0.00 0.00 

0 1 2 3 4 5 6 7 8 9 10 

- HydNo.1 
Time(min) 



Hydrograph Report 
5 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs Friday, Jan 13, 2012 

Hyd.No.2 
PROPOSED DA #2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1.100 ac Runoff coeff. 
= 5.260 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.ID'1o\sc/Rec limb fact 

PROPOSED DA #2 

= 3.356 cfs 
= 7 min 
= 1,409 cuft 
= 0.58 
= 7.00 min 
= 1/1 

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs) 

4.00 -,----.---..---..--~--..---.--~---..----.----.----.----r----.---.- 4.00 

----~---!->-------~· ----~ --···-·-~r----- -·· ... ·-···---- ...--·--··- -~--+----+----t----t·--·-1--------

-·----n•-- ·---~----!-------·· ••• ··----· •'"" ""---·•·-··--··--·-~ -··- •n- -·~· .--··----r---- • --- ------- --------- ••·----r-------- ----·~ 

. ---- -~" -~---- .,, .. ________ --··. --------1-- -···-- ·--------- --·- /' -- ·--··---· ._ ____________ - ~ --·· --~--·- ··- _,,__ -~---
/ '\. 3.00 -r----1---T----i---i---t---,---~,+--T---t---r---i-----1---t- 3.00 

~-~~·~~7g~--~=~:~~~-~~==~~= 
/~ ~, 

-+---+---/-#-!-- ___ ,__ _____ ....... f-·----+---+-''k--'\.--+----+----1-·-

~--r-·-- / ~-~·---.--·~ .. - -·--i-----+-____..1<-+-'\-----i·----1-----

2.00 2.00 

----+---t---/--,,ri.-.. --.- ---"- '\. 
l-----t-----+/--1---+----+----·-- '\. 

1.00 ----/----1---1-----i---+-----1----+----+------1---r\.----+- 1.00 

r-----l-----./-----+--·->-·----+--+-----+-----+-----+---+-·-1----~'\.---i 

~' '~ 
/ '\. 

0.00 _/ _ _.__ _ _.____,'-----'----'---'----J.-_...__-'-_..____,_ _ _.._ _ _,___"-- 0.00 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

- HydNo.2 
Time(min) 



6 
TR55 Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.2 
PROPOSED DA #2 

Description A B c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 31.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope (%) = 1.00 0.00 0.00 

Travel Time (min) = 5.33 + 0.00 + 0.00 = 5.33 

Shallow Concentrated Flow 
Flow length (ft) = 0.00 0.00 0.00 
Watercourse slope(%) = 0.00 0.00 0.00 
Surface description = Paved Paved Paved 
Average velocity (ft/s) =0.00 0.00 0.00 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Channel Flow 
X sectional flow area (sqft) = 13.00 0.00 0.00 
Wetted perimeter (ft) = 27.00 0.00 0.00 
Channel slope (%) = 0.50 0.00 0.00 
Manning's n-value = 0.030 0.015 0.015 
Velocity (ft/s) =2.15 

0.00 
0.00 

Flow length (ft) ({0})262.0 0.0 0.0 

Travel Time (min) = 2.03 + 0.00 + 0.00 = 2.03 

Tota.I Travel Time, Tc ••.....•....••.....•••....••..............••.....••..••.•..••.•.••.......•..•. 7.00 min 



Hydrograph Report 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs Friday, Jan 13, 2012 

Hyd.No.3 
PROPOSED DA #3 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Intensity = 
IDF Curve = 

Q (cfs) 

Rational Peak discharge 
2 yrs Time to peak 
1 min Hyd. volume 
0.310 ac Runoff coeff. 
5.775 in/hr Tc by User 
JAMES CITY IDF CURVE.IDfiZ.\sc/Rec limb fact 

PROPOSED DA #3 
Hyd. No. 3 -- 2 Year 

= 0.931 cfs 
= 5min 
= 279 cuft 
= 0.52 
= 5.00 min 
= 1/1 

1.00-.----...-----.---....---~--~----.---....----.----.-----.-

!--__ _,__ ___ _,_ ·---t----+-------r---·-----+------<-----1------+--
1--. ··~ .__._.....,.--_-::_-+·=--=--=----=---~---_-:::.__-+,__---f------1 
------~---4---~·-+-~·~--i.------1,- ·-

0.90 -+-_ -.-_-____ -__ +-,...---==--1------=----+-~--------.-----1----_~,:;1~_=::-~,~=--:---_~-_-_-_-_-__ - -;-+ _-__ -_ -_ ----1.---r---__ -_-=----+r------___ -__ --+ 
. -- -------'----··~·-·-·- I ' --T----·~--1------ -------::==='====== ~==----= .::.::.-::.·~~:-:= ,__-/: ____ - '\.:. ---·---- ~----~·-t-----~~-~~ ':-----~--

~------~ -----~--== ----·--- »--1-7£------ __ ' _ _,,lrl-=====!::==:::--------1-~--_~-·-_·_-_-_--+->--_·-_--_-_·· __,--
____ ,__ - . . --·-!----·-______:! ~---------1~--+--·---

._.__ ... ~·--t-· ----·-~ !----------~ - ' ·--,__ ____ r----·---

0. 70 -+--_-_-____ +-'="'---=--------=-1~---.=------=----4--:--_--_:_;--,F-....::.,..~=-I· r----::-.. -----.--~---~:_----1-~------:-=--=·=--:-_-~;:_:_~-'~:,"=,.:_=--=-:---_ ---=~-:-_-=-~-::..f--=====:-~-=-~----_-+-_ 

0.80 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

i--- -- i--- I . --~·------+--.llo',.---1'----+----l------1 
0.60 -1------t------1---+--1-,----1----1-----+----"l,...+----lf----+----+ 0.60 

~.--·-_---+,____.-:::._-:_-=:..~";:.-:.=:.::_--_-+-#',~==--··----if-'-·~------+---- +----Jlto:-1-,-·---+-----t----; 
-·----~---~--·-~}---- -+----t--------+------""",----+---------
---·----+--~-i----1-1-4-~··-~--~-i-- ----+--~+..ll.,---+--~-+-----1 

0.50 -l----+------+---.l~~---l----+-----+---+--"'"',----1---+-----+ 0.50 
,___ __ _,_ ___ __,___1·----+----::_:_-_----11---.----~- .,........ ______ -1----=-=---:i.1-.::::_-:::._~,~-:::._-:::._1--:::_-:::_-:_-.=..-=._-:i.r-=._-.::_-:_-=._-=·_,-
'-------+-----<-1_, _ ___,_ ______ - ~---~- ---~--~~-i--------- ------'--;-----~--·-----

0.40 _..'-_· -_ -_-_ -----1---::.:..-=.·====t,,:11~==:::::.i::.-_-_·--:..-=·--+~-·-_·-==-·-·-+----=---··--·----1'---··-_-::_--::_-_-i_--::_-_-_-_"'"~,,~:::::::::::::..:-i.;:.::.::.:..-.::-_·-+- 0.40 

, ' 
I " 

0.30 -1----+--.,~1 +----+----+---+----1----1-----1---''"-r-,--+---+ 0.30 
I 

I " 
I '-

0. 20 -l----i.ii1~---+----I----+----+----+---+----+---~'---+ 0.20 
1---~11.__,_ ___ , ___ _.__ ________ ___ .. _..,._ ____________ ._-1-----+->'-,---1 

0.10 -+---.1,__1 -+-----+---+-----+----+------1----1-----1-----t----'~,--;- 0.10 
I 

I ' 
I " 

0.00 -'11~--,L__ __ ,,J._ __ --'-----L---.l.....---_J_----'-----'----L.---'~ 0.00 
0 1 2 3 4 5 6 7 8 9 10 

- HydNo.3 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.4 
PROPOSED DA #4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.150 ac Runoff coeff. 
= 5.775 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.IDfiL\sc/Rec limb fact 

PROPOSED DA #4 

= 0.173 cfs 
= 5 min 
= 52 cuft 
= 0.2 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs) 

0.50 -.----,----,----.-----..----.----..-----.----..,----.,....---,- 0.50 
---------- ------+--- ---+------ ____ .._,__·---1----------- :......--------~·~-·-
1-----+-----+--·---------·---------t-·---------+-~- -+-------i ---·--t------~---+-----+------~--·---+------+-------+-- -·-i----------< 

0.45 -1----1----1----1----1----+----+----+----+---+---+- 0.45 
--·----------- _____ ._.......___ __ ~-------------· 1--------1--------·----+---- ----+-----"( 
--·----·~- --·-----+--·-·-- --- ---- ...___, ___ . ..._..._ 1------~-~---~-1------;---·-~------·---1-----1-- --""- -·--·-·-"·-~ ·--·-~ ----- ---.. -·--·-- ·------ ·-------~· i---~-· ..... ---- ----------

0.40 -+-----l----+----1----1----+----+----t----+---+---+ 0.40 
-------- --~---- ------- ______ ,_ __ ~--·-------r-------·...___-1-----.----- ------i--.----··----1- ------+---+--------·------1---------1--·----+--------------i ---·------- ~-~---·- --------·- ------1-------+-----+-----------+-·----
----·-~ ------------------·----------+-------i---·----+---+-------------

0.35 -1----1----+----+----1----+----+----+----+---+---+- 0.35 --·----·-------------------"- ·---·--t-·------+-----t---·-------···----------"- ---·~----"---···----- -~------·- --------------+-------.------+--·----- --·-··-
1--------1-------+--·-- ----·- '------r-·-----1-----+----r------i-----i 

0.30 -1----1----1----1----1----+----+----+----+---+---+- 0.30 
--·-·----+--·---------- ------1--·-·--t-----i------+------+-----

1-----1--~-+---~~--·---------~------~--;----------~~~ 
0.25 -1----1----1----1----1----1----+----+----+---+---+- 0.25 ---- -----------+----·-----------r--~--·----+-----+----+----- ----

------·-------·---+---·-·----------<----~- -+----------1-------- ,____ __ 
-----+------f---·--r-------·- ____ ___, _____ --------- -----+----1-------

0.20 -+----+----+----+----1----+----+-----+----+---+---+- 0.20 

0.15 -+----+----+----+----1-~=---1--~o-+----+----+---+---+ 0.15 

0.10 -+----+----!---..,,."4----1----1----+---_,..~--+---+---+ 0.10 

0.05 -+----+--2""o:;_-+----+----!----I----+----+----+--'~-+---+ 0.05 

0.00 -JIC----l..----l.----L----J..---_J._----1-----J.-----'-----'----"""- 0.00 
0 1 2 3 4 5 6 7 8 9 10 

- HydNo.4 
Time (min) 



TR55 Tc Worksheet 
9 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.4 
PROPOSED DA #4 

Description A Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 25.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope (%) = 4.00 0.00 0.00 

Travel Time (min) = 2.58 + 0.00 + 0.00 = 2.58 

Shallow Concentrated Flow 
Flow length (ft) = 152.00 0.00 0.00 
Watercourse slope(%) = 0.50 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =1.14 0.00 0.00 

Travel Time (min) = 2.22 + 0.00 + 0.00 = 2.22 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope(%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.015 0.015 
Velocity (ft/s) =0.00 

0.00 
0.00 

Flow length (ft) ({0})0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 5.00 min 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.5 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 2 - PROPOSED DA #2 Max. Elevation 
= EXISTING DRY DETENTIOf\l\llax. Storage 

EX. DRY DETENTION 

= 2.334 cfs 
= 9min 
= 1,409 cuft 
= 103.57 ft 
= 337 cuft 

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs) 

4.00 --,----~---..,.-----..---~--....----.------.-----.....---""T"" 4.00 

3.00 3.00 

=- -===-===;==--,~--- -----~-- =~==:-== 
·-------------- -f-----v~----~\;"-·---- --~ ----- ------r----

/' I________ ~\ \ 
1---e------==~===/===-/:_ ______ ------ \. ' 

I J ' \ i-------+---4/~/ ·--· \. \ 
f-··-----+---+---4-#-----1-----4------+-----l!l.-1---~-----11-------l 

/ /f' \. \. 
1.00 +---j"'l---t-/~---+---+----+---"1-\----P\i'\.c------1----t- 1.00 

2.00 2.00 

/ / \. " / / \. "\. 
/V \ ~, 

'//' \ '---0.00 -#C'---_.l_----'-------l.--__JL---.L----1----~-----lliiiiiiill~ 0.00 
0 2 4 6 8 10 12 14 16 18 

- HydNo.5 - HydNo.2 UJIUD Total storage used= 337 cuft 
Time (min) 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Pond No. 1 - EXISTING DRY DETENTION 
Pond Data 
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation= 103.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 103.00 00 0 0 
0.50 103.50 1,288 215 215 
1.00 104.00 2,428 914 1,129 

Culvert I Orifice Structures Weir Structures 

[A] [BJ [CJ (PrfRsrJ [AJ [BJ 

Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 

Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 

No. Barrels = 1 0 0 0 WeirCoeff. = 3.33 3.33 

Invert El. (ft) = 102.69 0.00 0.00 0.00 Weir Type - --
Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage = Yes No 

Slope(%) = 3.80 0.00 0.00 nla 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour) 

Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

11 

Friday, Jan 13, 2012 

[CJ [DJ 

0.00 0.00 
0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA 
ft cuft ft cfs 

0.00 0 103.00 0.00 
0.50 215 103.50 2.09 ic 
1.00 1, 129 104.00 3.40 ic 

Clv B Clv C PrfRsr Wr A 
cfs cfs cfs cfs 

WrB 
cfs 

WrC 
cfs 

Wr D Exfil User Total 
cfs cfs cfs cfs 

0.000 
2.095 
3.403 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 6 

PROP. DETENTION BASIN 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1 - PROPOSED DA #1 Max. Elevation 
= PROPOSED DRY DETENTICU.x. Storage 

PROP. DETENTION BASIN 

= 0.309 cfs 
= 10 min 
= 1, 136 cuft 
= 105.24 ft 
= 1,007 cuft 

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs) 

4.00 -,---..------.---...----,.---....--~----.----.---....----,,-----.- 4.00 

3.00 -t---t-Ht--+-------1"----t----+----+-----+----+----t----t-----t---+- 3.00 

t--IH-R-·--+----~·~--- !'-'·-------- ---·-----+------ -·---· -~--+-----l-------r----·------ --·-·- ------~--

l~·+t+tl--+-. -·- - ·--~-----·~· - -----·-·- ·-----r--~---·---~-·----- --------~-- ------- ,____ ____ .., ___ ~--- - -~· ~----- ---

2.00 -+--IH+t-+-------l"----t----1----1----+----+----t----t-----t!-----+- 2.00 

~H+lll---1--------r---- -------i--------1-------i---.i------+----+---·---+---! 

1.00 -Ht+t-HH-lt-+-----+---+----+---+-----+---+----+---+-----il----+- 1.00 

...... __ 
0.00 ..IL---'---'---.i.--...L.--..J...-....L---'---.i.;;;::=-----..... -....1- 0.00 

0 10 20 30 40 50 60 70 80 90 100 110 

- HydNo.6 - HydNo.1 U I I I I I I Total storage used = 1,007 cuft 
Time (min) 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Pond No. 2 - PROPOSED DRY DETENTION 
Pond Data 
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 104.17 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 104.17 00 0 0 
0.33 104.50 500 55 55 
0.83 105.00 1,526 483 538 
1.33 105.50 2,460 987 1,525 
1.83 106.00 3,425 1,464 2,990 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ 

Rise (in) = 12.00 3.50 0.00 0.00 Crest Len (ft) = 2.50 0.00 
Span (in) = 12.00 3.50 0.00 0.00 Crest El. (ft) = 105.50 0.00 
No. Barrels = 1 0 0 WeirCoeff. = 3.33 3.33 
Invert El. (ft) = 103.00 104.17 0.00 0.00 Weir Type = 1 

Length (ft) = 32.00 1.00 0.00 0.00 Multi-Stage =Yes No 
Slope(%) = 0.50 1.00 0.00 nla 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 

Multi-Stage = n/a Yes No No TW Elev. (ft) = 0.00 

13 

Friday, Jan 13, 2012 

[CJ [DJ 

0.00 0.00 
0.00 0.00 
3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 104.17 0.00 0.00 0.00 0.000 
0.33 55 104.50 2.29oc 0.14 ic 0.00 0.138 
0.83 538 105.00 2.29 oc 0.27 ic 0.00 0.266 
1.33 1,525 105.50 2.29 oc 0.35 ic 0.00 0.350 
1.83 2,990 106.00 2.29oc 0.42 ic 1.49 ic 1.903 
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Hyd rog raph summary Repoqdraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval Peak volume hyd(s) elevation strge used Description 

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

1 Rational 4.927 1 5 1,478 ---........ _ ......... -.......... PROPOSED DA #1 

2 Rational 4.360 1 7 1,831 .............. ............. ..... -.... PROPOSED DA #2 

3 Rational 1.208 1 5 363 ----- ____ .,. ----- PROPOSED DA #3 

4 Rational 0.225 1 5 67 ----- ----- -.......... PROPOSED DA #4 

5 Reservoir 2.649 1 10 1,831 2 103.68 539 EX. DRY DETENTION 

6 Reservoir 0.335 1 10 1,476 1 105.41 1,334 PROP. DETENTION BASIN 

Proposed Conditions-Flow Rate.gpw Return Period: 10 Year Friday, Jan 13, 2012 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 1 

PROPOSED DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 1.060 ac Runoff coeff. 
= 7.496 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDP-\sc/Rec limb fact 

PROPOSED DA #1 

= 4.927 cfs 
= Smin 
= 1,478 cuft 
= 0.62 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs) 

5.00 -,----.,----,-----r----.----,----..----.----.,----,.-----. 5.00 
) '" ------------· --------- --------,j-----+-----------+---- _,___ 

-------+--~!-------- - -· / '- ·- -----

==-= ==~==-=~= =-~7-~~=-\., -==~======-=-=== 
4.00 4.00 

1-~--~----i.------- ~·----- ---- ~ ~-- -~,-~·~---- '-- --------~--·-·-----·----l 
I-·--- - - ·-- ---- ----. -- -- --· -- - . -- ---····----------~---------------·-··------- -----

---% ------- \. 
------- -----~--- - ---- . '-

3.00 -+---;----1------ll~---+---+----+----"ll----+---t-----;- 3.00 
t---·-----+----+----/--1)'-+------·- -----+-----1------+-'"k--,---;t---------+-----1 

'--·---+-----+-~-----1------;---~--1---~+---+-~-~1-----~---1 

~-----+--~~/ --+--'"----+--------~---1 1----·----~· / ·-- ·-·--~-·---- --··~------·--- '-
---~----·-.......,..., __ ............ I/-----·- ·-~···-·-~--., ---·~- ----------- --~~-----"---~--·--~,r-1---

2.00 -+---+----~)---+---+---+---~1-----+---"t-,---+----+- 2.00 
t----+--~/++-~-+--~-~------+--~+-~-1--~--t~'----+----l 

/ '-
/ ~ 1.00 -+---,..,__--f-----+-----1---~---1----+---+---lc--\.---+- 1.00 

/ '-
/ '\. 

/ '-t-+-----t----+--------- >--·---~-----1-----1-----1---1---~ v \ 0.00 ---~---'------'-----'------'----'---~--_.__--~---- 0.00 
0 1 2 3 4 5 6 7 8 9 10 

- HydNo.1 
Time (min) 



Hydrograph Report 
16 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs Friday, Jan 13, 2012 

Hyd.No.2 
PROPOSED DA #2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 1. 100 ac Runoff coeff. 
= 6.834 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.ID(A.sc/Rec limb fact 

PROPOSED DA #2 

= 4.360 cfs 
= 7 min 
= 1,831 cuft 
= 0.58 
= 7.00 min 
= 1/1 

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs) 

5.00 --.---...,.--~--.....---,-----.------.--.---~-....---...,---.-----,--~---r 5.00 

i---+--·--+-----+----;--- ---+------- -----+---+----+--·--+---+-- -+----I 

, ' 
------- '-----;------ ---- ----->-·------ ""' 
·-----------1----- / --"--··---- -----'"·----r--H---· ~- .. ---+----~------~ ' 

2.00 -------1---,-------+--1--------ri, .. -------1- 2.00 

r--+-~~/'-+-~~· ' 

/ ' , ' / !' 1.00 ___ /_,,_ ________ -i----i----+---+-----+---------,,---- 1.00 

v ' 
/ ' 

/ ' 
0.00 _/ _ __._ _ __._ _ _..._ _ __,__ _ _,__ _ _.__ _ _.___..J--_ _.___....___ __ .______. _ __,_ __ " ...... 0.00 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

- HydNo.2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs 

Hyd.No.3 
PROPOSED DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 0.310 ac Runoff coeff. 
= 7.496 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDPl\sc/Rec limb fact 

PROPOSED DA #3 

17 

Friday, Jan 13, 2012 

= 1.208 cfs 
= 5 min 
= 363 cuft 
= 0.52 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs) 

2.00 -,----...,---..,.---...----..----..----.-------.-----,.----,-----,- 2.00 

---- -·----- --~---t 

0.00 ______ _.__ __ _,__ __ _,__ __ ...._ __ ,__ __ ,,._ _ ____,.__ _ ___. __ __. ___ 0.00 

0 1 2 3 4 5 6 7 8 9 10 

- HydNo.3 
Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 4 
PROPOSED DA #4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 0.150 ac Runoff coeff. 
= 7.496 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.1051\sc/Rec limb fact 

PROPOSED DA #4 

= 0.225 cfs 
= 5min 
= 67 cuft 
= 0.2 
= 5.00 min 
= 1/1 

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs) 

0.50 -,----;----,.-----,-----.---......----.-----.----;----,------.... 0.50 
---------+------+'"------·-- --~---·--1>------ ---+-----~,.----..i--~---- --·~---
-· ---- -----+-----+- ----+-----+--- ----+-----i 
____ __,__ ________ r--e----1------+------+------;-------1-----1-----< 

0.45 -+-----t----+----+-----l---+----+----+-----t----+-----t- 0.45 
________ u ____ -·-- - -----·-·-·-- ·----·--- -·-----·- ·------ -------·-----· -~- •• ·---- ,___ ____ _ 

------------- --------- --·------ -------~- ·-r--·---
~-------·- ----- ---~·- -----·+------!----·--·- -------~·-~--------
·--------- --~-----·-- ,_ ---------+--- --+------+--·---+-- __ ____,,__ 

0.40 -;------i----"t-----t------1-------+----t-----i----;-----i- 0.40 
-·-----+--~---- ~-------·---- ----·-- ----~---r--------41----+----··----·-·- !----'----
--~---~-· --------- ---~---~-----t--------+--- -------------·--

0.35 -+-----+----+---+-----l---+-----+-----+----1----+-----+-
---------·-·--·-------~----+-----+--·-
--····--------------- ---·------- -----4------1------lf--

--··---·---·-t-----+-----+----+------+------1~---+-----+------; 

0.30+----+----+---+-----l---+-----+-----t-----t----+-----+-
t--·-----1r----+---··-·--··- --·--+-----1--·---+-----+----<f-----+-------i 
i-----,~- -·-----+----+-·- ---+-----+-----+-------+----~r--

0.25 -+-----+----+----+----1---+----+----+-----+----+-----+-
>-·------+------!-- ------ --·- --------+-----+----+-----+-----i 

~--~- ---- --~------ -·----~-·---------if---~ ..... ._::------+---·--------+------+--
0.20 -+-----t----+----+-----!--.-.-~-1---'""""" ....... ....--+-----+-----+----+-----+-

0.15 -;------i----;-----~.,,,.~.__--1---+------+----.......... ....-+----------1-

0.10+----+------+:_,,,__-+----1---+----+----+--~~---+---+ -
0.00 __ .__ __ ,__ __ ..__ __ _.__ __ _._ __ __,_ __ __._ __ __,, ___ ,__ __ _..__ __ ..... .._ 0.00 

0 1 2 3 4 5 6 7 8 9 10 

- HydNo.4 
Time(min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 5 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 2 - PROPOSED DA #2 Max. Elevation 
= EXISTING DRY DETENTION\llax. Storage 

EX. DRY DETENTION 

= 2.649 cfs 
= 10 min 
= 1,831 cuft 
= 103.68 ft 
= 539 cuft 

Q {cfs) Hyd. No. 5 -- 10 Year Q (cfs) 

5.00 .....----.----"T----...----...----~--.------,r------i----r----r 5.00 
,__ ___ ·-1------4------· -----~--~·-+----+------·---r------.-----r---·---- .__,_ ___ ___, 

......_ __ ....,,-----+------ ·-·----------+--·--+------+-------+-----+-----·--!---

------1---.--.---------w__.., __ ,_,_ ••·•-·- ~--'~ ---·- ---!-----··-·---·- !'--'-------~ ""-----~r---- ·-~-~ -----~-

!--~--- ----- --·-··--- -/ ~\ ------1--·-·--- --+---------1-------1----·---

4.00 ,__ ____ L_ _ \ ____ ,_ ___ _ 4.00 

:- ~==--~~~~1 =-= ~~-=~~=~==~===~=-~-:--==="-== 
3.00 -+----+----+--,-'-'~-¥--+--+--~~\-.i----1----1------11-----+----+ 3.00 

'--·---f-----+-,---.._,_ .......... ____ --- ---+-~'\.k---+---·- -·----+-------;--··--~--

,---~ --1-~-;-iz===='\,=-~~ " \ ----·--·-----
2.00 , I \ \ 

~.~-----,------,·~~----t--~--1------\--+-~--t-~\r---1-

2.00 

/ If \ \ 

I / ' \. 
I I/ \ \. 1.00 +---+-1,l--/4--+---+---+-----+---+-J\k----+--~,1..-1---t-----+- 1.00 

I V \ "-. 
j / --·--r----·- - \ "\. 

l--.~--1--~---1~~-4~--~-·~-----+~~---+~--4.,..---+-~~-+~~-+~~-l 

/ ~' \ " v ' ~ 0.00 ..L,.. __ ..L_ __ L__ _ __J_ __ _L __ _L __ _i_ __ ~ __ ._ __ i..;;:::... ..... 0.00 

0 2 4 6 8 10 12 14 16 18 20 

- HydNo.5 - HydNo.2 U::illill Total storage used= 539 cuft 
Time{min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.6 
PROP. DETENTION BASIN 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 1 - PROPOSED DA #1 Max. Elevation 
= PROPOSED DRY DETENTICblex. Storage 

PROP. DETENTION BASIN 

= 0.335 cfs 
= 10 min 
= 1,476 cuft 
= 105.41 ft 
= 1,334 cuft 

Q (cfs) Hyd. No. 6 --10 Year Q (cfs) 

5.00 -,------.---.---..,.-----.---.---..,.-----.---.----.-----.---,----.-----.- 5.00 
r--19-+------+----+---- ----·--r----11------+-----t-·---- -------+----·-+----+------i 

4.00 -i--fl+--+----------+---------+---1----+----+---+-----+----+- 4.00 
1--11+11--+----+------ ------------- ------1-··-~r----+----+-----+-----+-·--I 

3.00 -t--IH-H11--t----------+---------+---+-----+---+--+-----+----+- 3.00 

1--9-ii'+t+-I----+---+-·-··- ------+----+-----+---+---·-+-----+---+-----+-----+ 

2.00 -t-+H++t----------1---1-----1----+---+-----+----+---+-----+----+- 2.00 

1.00 -tt+ttt+Ht+--t---+----+---+----+----+---+---+---+---+---+----t- 1.00 

0.00 ...l!-----L--i.---'--....1.--.L---'--....1.--.i.--... _...;;:--------....i--.1.- 0.00 
0 10 20 30 40 50 60 70 80 90 1 00 110 120 130 

- HydNo.6 - HydNo.1 II I I I I I I Total storage used = 1,334 cuft 
Time (min) 
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Hydraflow Rainfall Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Return Intensity-Duration-Frequency Equation Coefficients (FHA) 
Period 

(Yrs) B D E (N/A) 

1 0.0000 0.0000 0.0000 ...... -............. 

2 66.9152 12.4000 0.8577 --------
3 0.0000 0.0000 0.0000 ........................ 

5 0.0000 0.0000 0.0000 ------

10 55.5168 10.0000 0.7394 ---
25 0.0000 0.0000 0.0000 ................... 

50 0.0000 0.0000 0.0000 -----.... 

100 36.9712 5.3000 0.5614 ...... - ..... 

File name: JAMES CITY IDF CURVE.IDF 

Intensity = B I (Tc + D)AE 

Return Intensity Values (in/hr) 
Period 

(Yrs) 5min 10 15 20 25 30 35 40 45 50 55 60 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.77 4.65 3.91 3.39 3.00 2.69 2.44 2.24 2.07 1.93 1.81 1.70 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 7.50 6.06 5.14 4.49 4.01 3.63 3.33 3.08 2.87 2.69 2.54 2.40 

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

100 9.98 7.99 6.82 6.03 5.45 5.00 4.64 4.35 4.10 3.89 3.70 3.54 

Tc= time in minutes. Values may exceed 60. 

icip. file na me: l:\Proiects\11075\ Enaineering\Calculations\Stormwater\JAMES CITY PRECIPITATION 24 H R .DCC 

Rainfall Precipitation Table (in) 
Storm 
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

SCS 24-hour 0.00 3.53 0.00 0.00 5.45 0.00 0.00 9.15 

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



V. STORM SEWER PIPE ANALYSIS 



Culvert Report 
Hydraflow Express Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. 

ProQoS-e.d 
Dry Detention Swale Outfall Pipe_Q 2-Year 

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

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

= 102.00 
= 33.00 
= 3.03 
= 103.00 
= 12.0 
=Cir 
= 12.0 
= 1 
= 0.013 
= 0 
= 0.0045, 2, 0.0317, 0.69, 0.5 

= 106.00 
= 30.00 
= 0.00 

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

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

Friday, Jan 13 2012 

= 0.31 
= 0.31 
= 0.00 

= 0.31 
= 0.31 
=0.00 
=2.24 
= 2.24 
= 102.23 
= 103.23 
= 103.31 
= 0.31 
= Inlet Control 

Elev (ft) Dry Detention Swale Outfall Pipe_Q 2-Year Hw Depth (ft) 

107.00 --.---~--.----..---.---------.---__,...---r----...,----.,..- 4.00 

0 5 10 

- Cir CUivert 

15 
--HGL 

20 25 
-Embank 

30 35 40 45 50 55 

Reach (ft) 



TABLE S-22 

PERMISSIBLE VEWCmES 
FOR UNLINED EARTHEN CHANNELS 

Soil 'Jll>es 

Permissible 
Velocity 
(ft./sec.) 

-+-~~ Fine Sand (noncolloidal) .............•................. (}TI 
Sandy Loam (noncolloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 

Silt Loam (noncolloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

Ordinary Firm Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 

Fine Gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Stiff Clay (very colloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Graded, Loam to Cobbles (noncolloidal) . . . . . . . . . . . . . . . . . . . 5.0 

Graded, Silt to Cobbles (noncolloidal) ..................... 5.5 

Alluvial Silts (noncolloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 

Alluvial Silts (colloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Coarse Gravel (noncolloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

Cobbles and Shingles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 

Shales and Hard Pans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

Source: American Society of Civil Engineers 

V- 140 

1992 



Hydraflow Storm Sewers Extension for AutoCAD® Civil 30® 2011 Plan 

r- -
_/E~f~tJGt SolLDIN~ 

- - \.-I 

t: f&C.t")n~'9 P1 P6 
I 

NYLOPLAST MH 
I I -• I - Outfall 

P~Po5el>~ 
I 

' _I 2 
PIPE I_ - -- - -

8-INCH HOPE FES 

Project File: Storm Sewer Under Building.stm I Number of lines: 2 I Date: 1/1312012 

Storm Sewers vB.00 



Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff Areax C Tc Rain Total Cap ~el Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope On Up On Up On Up 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 120.00C 0.00 0.15 0.00 0.00 0.09 0.0 5.4 6.9 0.64 2.28 2.49 12 0.41 103.74 104.23 104.08 104.62 0.00 107.42 NYLOPLAST MH 

2 1 40.000 0.15 0.15 0.62 0.09 0.09 5.0 5.0 7.0 0.65 1.79 2.81 8 1.30 104.23 104.75 104.70 105.13 107.42 105.50 8-INCH HOPE FE,!~ 

Project File: Storm Sewer Under Building.stm Number of lines: 2 Run Date: 1/13/2012 

NOTES:lntensity = 193.66 /(Inlet time+ 23.60)" 0.99; Return period =Yrs. 10 ; c =cir e = ellip b =box 

Storm Sewers v8.00 



Hydraulic Grade Line Computations Page 1 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss 

Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 
elev elev head elev elev elev head elev Sf loss 

(In) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

1 12 0.64 103.74 104.08 0.34 0.23 2.72 0.12 104.19 0.525 120.00 P104.23 104.62 0.39 0.28 2.26 0.08 104.70 0.313 0.419 0.503 1.00 0.08 

2 8 0.65 104.23 104.70 0.47 0.26 2.47 0.09 104.79 0.239 40.000 104.75 105.13j 0.38** 0.20 3.16 0.15 105.28 0.445 0.342 0.137 1.00 n/a 

Project File: Storm Sewer Under Building.stm I Number of lines: 2 I Run Date: 1/13/2012 

Notes: ; **Critical depth.; j-Line contains hyd. jump. ; c = cir e = ellip b = box 

Storm Sewers v8.00 
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Boring No. HA-1 
Depth 

(ft) 

0 

1 

2 

3 

Lithology 

/.:/.::c· 
/. : I'. : I'. : ; 

I'.: I'.: I'.:; 

I'.: I'.: I'.:; .. ' ...... . 
I'. : /.: I'. : ; 

. . . . . . . . . 
I'.: I'.: I'.:. 

I'. : /. : I'. : . 

···-···-

···-···-

,_.:_./...:_./. 
..:_ 7/...:_ 7/ 
..:_ 7/...:_ 7/ 
,_.:_ 7/...:_7/ 

4 ,_.:_ 7/...:_ 7/ 
..:_ 7/...:_ 7/ 

5 

6 

7 

8 

9 

10 

·-·-·!---·-·-·-·-·
~----

t---·-··-·-·
~·-·-

-···-······-···-··· ···-···-··· -···-······-···-··· -···-······-···-··· -···-······--···-··· -···-······-···-··· -···-···-............. . . . . . . . . . . . . . . . -·-·-················ 
·-·-·-· ··············· -·-·-·-
I'. : /. : I'. : . 

I'.:/.:/.:. 

I'.:/:;::· 

:c I'. : I'. : . 

/. : I'. : I'. : ; 

/.:/.:/.:i 

/.:/.:/.:i 

Comments: 

MSA, P.C. 
Environmental Sciences · Geosciences · Planning 
Surveying · Engineering · Landscape Architecture 

Project Information 
Project Name Smithfield Specialty Foods Expansion 
Project Number 11075 

Site Location Smithfield, Virginia 
....-~-::::-:-~c-:.--~=-:-==-:~-t 

Inspector c. Hall Elevation (FT AMSL) 
5033 Rouse Drive, Virginia Beach, VA 23462 
7 57-490-9264(0fc) 7 57-490-0634(F ax) 
www.msaonline.com 
Offices in Virginia Beach & Belle Haven, VA 

-r--"7 
\_/ Seasonal low 
-=-

Ground Surface 107.5' 
Project Manager C. Hall Seasonal High > 10, bgs 
Date Sampled 1/9/2012 Seasonal Low NIA 
Method 

'T' Seasonal High 
-=-

Hand Auger Static Water > 1 O' b s · ··i Current Depth 
-=-

Soil Description K (ft./day) Moisture Matrix Color Mottles Notes 

FINE SAND WITH SILT 10YR 4/3 
(SP-SM): Suspected fill ,..,,.,,.,.~,,.,,..,~ 

material ... . 

(/~ Dry 

2.5Y 6/3 

<,,· ~ (,Hr' r · - . H H <, '" . • 
~ 1 k. '1308 
.' ") 

' .. \ t-12-1 '1. FINE TO MEDIUM CLAVEY -~ 
SAND (SC) .{>-') 

10YR 5/6 . '"!:>,., .. ~ 

·-~~::~~ 

FINE SAND AND SILT 
WITH CLAY (SC-SM) -6 

FINE SANDY LEAN CLAY 
(CL) 

10YR 6/6 

FAT CLAY (CH): With fine 
sand 

10YR 6/2 
and 10YR 

Moist 5/6 

FINE CLAVEY SAND (SC) 
10YR 6/4 

10YR 6/2 and 10YR 
5/6 

10YR 5/4 
FINE SAND WITH CLAY and 10YR 
(SP-SC) 612 

J 

FINE SAND WITH SILT 10YR 6/6 
(SP-SM): Pockets of sandy and 10YR 10YR 5/6 

(ML) and lenses of (SP) 6/2 

2.5Y 8/2 10YR 6/6 

SHWT = Seasonal High Water Table DTW = Depth to Water page 1of1 

~-
l.' 

.:-., 

,LL 

"' ~c 
0' 

~ 



Boring No. EP-1 
Depth 

(ft) 

0 

1 

2 

3 

4 

8 

10 

11 

12 

Lithology 

/.:/.:/:' 

/: /: /:; 

/:/.:/:; 

/.:/.:/:; 

/.:/:/:; 

_:_. /..:..... / 
_:_-:-/ ..:._-:-/. 
_:_-:-/ ..:._-:-/. 
_:_-:-/ ..:._-:-/. 
_:_-:-/ ..:._-:-/. 

-· 
-·-·-

~·-·-

........ 

-·-·-·-
/.:/.:/.:i 

/.:/.:/.:i 

/.:/.:/.:· 
/:/.:/.:· 

/.:/.:/.:· 

/:/:/ :· 

/.:/.:/.:; 

/:/.:/.:i 
. . . . . . . . 
/: /: / :; 

/.: /: /:; 
/: /.. /:; 

/: /. /:. 

/:/. /::, 

/:/. /.:i 

Comments: 

MSA, P.C. 
Environmental Sciences · Geosciences · Planning 
Surveying · Engineering · Landscape Architecture 

5033 Rouse Drive, Virginia Beach, VA 23462 
757-490-9264(0fc) 757-490-0634(Fax) 
www.msaonline.com 
Offices in Virginia Beach & Belle Haven, VA 

Project Information 
Project Name Smithfield Specialty Foods Expansion 

Project Number 11075 

Site Location Smithfield, Virginia 
,..___~~~~~~~~~---+ 

Inspector C. Hall 
Project Manager C. Hall 

Date Sampled 1 /9/2012 

Method Earthprobe 

Elevation (FT AMSL) 
Ground Surface 107 .2' 
Seasonal High > 1 O' bgs 
Seasonallow N/A 
Static Water > 1 O' b s 

\ •. /" Seasonal low T Seasonal High ··..... Current Depth 
-=-

Soil Description K (ft./day) Moisture Matrix Color Mottles 

FINE SAND WITH SILT 
(SP-SM): Suspected fill 
material 

FINE TO MEDIUM CLAYEY 
SAND (SC) 

FINE SAND AND SILT 
WITH CLAY (SC-SM) 

FINE SANDY LEAN CLAY 
(CL) 

FAT CLAY (CH): With fine 
sand 

FINE POORLY-GRADED 
SAND (SP): Trace silt 

FINE SAND WITH CLAY 
(SP-SC) 

FINE SAND WITH SILT 
(SP-SM): Pockets of sandy 
(CL) and lenses of (SP) 

6.9 

SHwr = Seasonal High Water Table 

Dry 

Moist 

10YR 4/3 

2.5Y 6/3 

10YR 5/6 

10YR 6/6 10YR 6/2 
and 10YR 

5/6 
10YR 8/2 

10YR 6/4 
and 10YR 

10YR 5/6, 5/6 

10YR 6/6, 
10YR 5/4 
and 10YR 

6/2 

10YR 5/6 

2.5Y 8/2 10YR 6/6 

DTW = Depth to Water 

Notes 

page 1of1 



Boring No. EP-2 
Depth 

(ft) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Lithology 

/../.:/.:· 

:.c/.:/.:· 

/.:/.:/.:: 
/.:/.:/.::. 
/.:/.:/.::. 
/.:/.:/.:· 

···-···-
···-···-

···-···-
,..:_. /..:_. /. 
,..:_-:-/ ..:_-:-/. 
,..:_-:-/ ..:_-:-/. 
,..:_-:-/ ..:_-:-/. 
,..:_-:-/ ..:_-:-/. 

1--·-·-

-·-·-

. . . . . . . . ' . . . . . . ............... 

-·-·-·-
/. : /. : /'. : : 
.......... 

/.:/.:/.::. 
/.:/.:/.::. 
/'. : /. : /'. : . 
/.::c/.:: 
/../.:/.::. 

/. : /. : /'. : ; 
/. : /. : /'. : ; 
/.:/.:/.:: 

/'.: /.: /.:: 
/.:/.:/.:: 
/.:/.:/.::. 

Comments: 

MSA, P.C. 
Environmental Sciences · Geosciences · Planning 
Surveying · Engineering · Landscape Architecture 

5033 Rouse Drive, Virginia Beach, VA 23462 
757-490-9264(0fc) 757-490-0634(Fax) 
www.msaonline.com 
Offices in Virginia Beach & Belle Haven, VA 

Project Information 
Project Name Smithfield Specialty Foods Expansion 

Project Number 11075 

Site Location Smithfield, Virginia 
;......:----=---------------~ Inspector c. Hall Elevation (FT AMSL) 
Ground Surface 106.1' 

Project Manager C. Hall Seasonal High > 10, bgs 

Date Sampled 1/9/2012 Seasonal Low N/A 
Method Earth probe Static Water > 1 O' b s 

"\/ Seasonal low T Seasonal High \.,,,.. Current Depth 
~ ~ 

Soil Description K (ft./day) Moisture Matrix Color Mottles 

FINE SAND WITH SILT 
(SP-SM): Suspected fill 
material 

FINE TO MEDIUM CLAYEY 
SAND (SC) 

FINE SAND AND SILT 
WITH CLAY (SC-SM) 

FINE SANDY LEAN CLAY 
(CL) 

FAT CLAY (CH): With fine 
sand 

FINE SAND WITH CLAY 
(SP-SC) 

FINE SAND WITH SILT 
(SP-SM): Pockets of sandy 
(CL) and lenses of (SP) 

-6 

SHWT = Seasonal High Water Table 

Dry 

Moist 

10YR 4/3 

2.5Y 6/3 

10YR 5/6 

10YR 6/6 

10YR 6/6, 
10YR 5/4 
and 10YR 

6/2 

2.5Y 8/2 

10YR 6/2 
and 10YR 

5/6 

10YR 6/4 
and 1DYR 

5/6 

10YR 5/6 

10YR 6/6 

10YR 6/6-
6/8 

DTW = Depth to Water 

Notes 

page 1of1 
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SOAK) 
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20' SIDE YARD S£7BACK ----------; 

PARCEL 4A5 
HANKINS IND PARK 

MONSTER STORAGE, LLC. 
PIN# !240!000!6J 
TAX MAP PC 124 

!.664 ACRES 

-
!O' st.OPE, DRAINACE 
& Vlll!TY E'ASEAl£NT 
(08 /(589, PG ,t296) 

--- - ------ - ---·---- - -
SSM/f 
RIM = 10582 
/NV = 96.46 
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z 
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WV 

5' NO ACCESS EASEMENT 
(08 '589, PG p95) 

Tc PATH=14 MIN 

CCNC 

DA #1 
1.19 AC 

C=0.35 
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STATE ROUTE 60 
160 1 R/W 

N 15·39'51.74" E 
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DA #4 
0.15 AC 

C=0.20 

Tc PATH=5 MIN 
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WRICHT SICN SERVICE, INC 
PIN# !240!000!6E 
TAX MAP PG 124 
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*** CAUTION *** 
THE UTILITIES SHOWN ARE SHOWN FOR THE CONTRACTOR'S CONVENIENCE ONLY. 
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ASSUMES NO RESPONSIBILITY FOR THE LOCATIONS SHOWN AND IT SHALL BE 
THE CONTRACTOR'S RESPONSIBILITY TO VERIFY THE LOCA 110NS OF ALL UTILl11ES 
WITHIN THE LIMITS OF THE WORK. ALL DAMAGE MADE TO EXISTING UTILITIES 
BY THE CONTRACTOR SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR. 
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DRY DETENTION 

SWALE SECTION A-A 

5' NO ACCE.>S £4SEl.IENT 
(DB .f.589, PG p9S) 

' ' ' 

STATE ROUTE 60 
160' R/W 
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~.' ' yi · .. 0' 
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**'* CAUTION *** 
THE UTILITIES SHOWN ARE SHOWN FOR THE CONTRACTOR'S CONVENIENCE ONLY. 
THERE MAY BE OTHER UTILITIES NOT SHOWN ON THESE PLANS. THE ENGINEER 
ASSUMES NO RESPONSIBILITY FOR THE LOCATIONS SHOWN AND IT SHALL BE 
THE CONTRACTOR'S RESPONSIBILITY TO VERIFY THE LOCATIONS OF ALL UTILITIES 
WITHIN THE LIMITS OF THE WORK. ALL DAMAGE MADE TO EXISTING UTILITIES 
BY THE CONTRACTOR SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR. 
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Watershed Model Sc hemati~ydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

1 - ROADSIDE DITCH DA 

rfb 

Mfi.R 0 2 201'l 

Legend 

J:OOL .Qrigin Descrjotion 

Rational ROADSIDE DITCH DA 

Project: !:\Projects\ 11075\_Engineering\Calculations\Stormwater\Proposed-Roadside,DittftQpasday, Feb 29, 2012 



Hy d raf I ow Tab le of c 0 ntentJsts\11075\_Engineering\Calculations\Stormwater\Proposed-Roadside Ditch.gpw 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Wednesday, Feb 29, 2012 

Watershed Model Schematic................................................................................ 1 

Hydrograph Return Period Recap ........................................................................ 2 

2 -Year 
Summary Report.................................................................................................................... 3 
Hydrograph Reports .............................................................................................................. 4 

Hydrograph No. 1, Rational, ROADSIDE DITCH DA......................................................... 4 
TR-55 Tc Worksheet. ..................................................................................................... 5 

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

Hydrograph No. 1, Rational, ROADSIDE DITCH DA......................................................... 7 

IDt= RE:t1><>rt .......................................................................................•.............•...•..... ~ 



2 

Hydrograph Return Period ~d~iRydrographsExtensionforAutoCAD®Civil30®2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 
No. type hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

1 Rational --- ------- 4.745 ......... _ --... -- 6.708 .............. ------ 9.913 ROADSIDE DITCH DA 

Proj. file: l:\Projects\11075\_Engineering\Calculations\Storrnwater\Proposed ~~tf.gp\Q9, 2012 



3 

Hyd rog ra ph summary Re po qdraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow Interval Peak volume hyd(s) elevation strge used Description 

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

1 Rational 4.745 1 61 17,368 .. --- ............. ----- ROADSIDE DITCH DA 

!:\Projects\ 11075\_Engineering\Calculation s\BtmmvlllteitRtcjpb'Sill!d-RoadsidE t:w~.pay, Feb 29, 2012 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. vs 

Hyd. No. 1 

ROADSIDE DITCH DA 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. Volume 
= 6.140 ac Runoff coeff. 
= 1.680 in/hr Tc by TR55 

IDF Curve = JAMES CITY IDF CURVE.ID!i'\sc/Rec limb fact 

*Composite (Area/C) = [(3.850 x 0.20) + (2.290 x 0.90)] / 6.140 

Q (cfs) 
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I/ 
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ROADSIDE DITCH DA 
Hyd. No. 1 -- 2 Year 
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"I 
\. 

\. 
\. 

\. 

4 

Wednesday, Feb 29, 2012 

= 4.745 cfs 
= 61 min 
= 17 ,368 cuft 
= 0.46* 
= 61.00 min 
= 1/1 

\. 

\. 
\. 

'\. 
~ 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 

- HydNo.1 
Time (min) 



5 
TRSS Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 1 
ROADSIDE DITCH DA 

Description A B c Totals 

Sheet Flow 
Manning's n-value = 0.240 0.011 0.011 
Flow length (ft) = 300.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope (%) = 1.00 0.00 0.00 

Travel Time (min) = 43.17 + 0.00 + 0.00 = 43.17 

Shallow Concentrated Flow 
Flow length (ft) = 57.00 0.00 0.00 
Watercourse slope (%) = 1.00 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =1.61 0.00 0.00 

Travel Time (min) = 0.59 + 0.00 + 0.00 = 0.59 

Channel Flow 
X sectional flow area (sqft) = 27.30 0.00 0.00 
Wetted perimeter (ft) = 22.40 0.00 0.00 
Channel slope(%) = 0.01 0.00 0.00 
Manning's n-value = 0.030 0.015 0.015 
Velocity (ft/s) =0.57 

0.00 
0.00 

Flow length (ft) ({0})572.0 0.0 0.0 

Travel Time (min) = 16.81 + 0.00 + 0.00 = 16.81 

Total Travel Time, Tc .............................................................................. 61.00 min 
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Hyd rog ra ph summary Re po qdraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval Peak volume hyd(s) elevation strge used Description 

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

1 Rational 6.708 1 61 24,551 --- _ .. _ .. --- ROADSIDE DITCH DA 

!:\Projects\ 11075\_Engineering\Calculation s\BidumvB&mRt.at:Q>~oadsidE IW~ipay, Feb 29, 2012 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 1 

ROADSIDE DITCH DA 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 6.140 ac Runoff coeff. 
= 2.375 in/hr Tc by TR55 

IDF Curve = JAMES CITY IDF CURVE.ID~sc/Rec limb fact 

• Composite (Area/C) = ((3.850 x 0.20) + (2.290 x 0.90)] / 6.140 
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Wednesday, Feb 29, 2012 

= 6.708 cfs 
= 61 min 
= 24,551 cuft 
= 0.46* 
= 61.00 min 
= 1/1 
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Hydraflow Rainfall Report 
8 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Wednesday, Feb 29, 2012 

Return Intensity-Duration-Frequency Equation Coefficients (FHA) 
Period 

(Yrs) B D E (NIA) 

1 0.0000 0.0000 0.0000 
___ .., __ 

2 66.9152 12.4000 0.8577 ............ --
3 0.0000 0.0000 0.0000 ...................... 

5 0.0000 0.0000 0.0000 ------
10 55.5168 10.0000 0.7394 -----
25 0.0000 0.0000 0.0000 ----
50 0.0000 0.0000 0.0000 ---
100 36.9712 5.3000 0.5614 ----

File name: JAMES CITY IDF CURVE.IDF 

Intensity = B I (Tc + O)AE 

Return Intensity Values (in/hr) 
Period 

(Yrs) 5min 10 15 20 25 30 35 40 45 50 55 60 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.77 4.65 3.91 3.39 3.00 2.69 2.44 2.24 2.07 1.93 1.81 1.70 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 7.50 6.06 5.14 4.49 4.01 3.63 3.33 3.08 2.87 2.69 2.54 2.40 

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

100 9.98 7.99 6.82 6.03 5.45 5.00 4.64 4.35 4.10 3.89 3.70 3.54 

Tc= time in minutes. Values may exceed 60. 

1cip. file na me: l:\Proiects\11075\ Enaineerina\Calculations\Stormwater\JAMES CITY PRECIPITATION 24 HR.pep 

Rainfall Precipitation Table (in) 
Stonn 
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

SCS 24-hour 0.00 3.53 0.00 0.00 5.45 0.00 0.00 9.15 

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



Channel Report 
Hydraflow Express Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. Wednesday, Feb 29 2012 

Proposed Conditions_2 YR Storm - Roadside Ditch 

Triangular Highlighted 
Side Slopes (z:1) = 4.50, 4.50 Depth (ft) = 1.59 
Total Depth (ft) =2.50 Q (cfs) = 4.750 

Area (sqft) = 11.38 
Invert Elev (ft) = 101.90 Velocity (ft/s) = 0.42 
Slope(%) = 0.01 Wetted Perim (ft) = 14.66 
N-Value = 0.030 Crit Depth, Ye (ft) = 0.59 

Top Width (ft) = 14.31 
Calculations EGL (ft) = 1.59 
Compute by: Known Q 
Known Q ( cfs) = 4.75 

Elev (ft) 
Section 

Depth (ft) 
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Channel Report 
Hydraflow Express Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. Wednesday, Feb 29 2012 

Proposed Conditions_10 YR Storm - Roadside Ditch 

Triangular Highlighted 
Side Slopes (z: 1) = 4.50, 4.50 Depth (ft) = 1.81 
Total Depth (ft) = 2.50 Q (cfs) = 6.710 

Area (sqft) = 14.74 
Invert Elev (ft) = 101.90 Velocity (ft/s) = 0.46 
Slope(%) = 0.01 Wetted Perim (ft) = 16.69 
N-Value = 0.030 Crit Depth, Ye (ft) = 0.68 

Top Width (ft) = 16.29 
Calculations EGL (ft) = 1.81 
Compute by: Known Q 
Known Q (cfs) = 6.71 

Elev (ft) 
Section 

Depth (ft) 
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*** CAUTION *** 
THE UTILITIES SHOWN ARE FOR CONVENIENCE ONLY. THERE MAY BE OTHER UTILITIES NOT 
SHOl'.N ON THESE PLANS. PRIOR TO THE START OF CONSTRUCTION, THE CONTRACTOR SHALL 
VERIFY THE EXACT LOCATION, SIZE, DIMENSION AND ELEVATION OF ALL UNDERGROUND 
UTILITIES. MSA, P.C. ASSUMES NO RESPONSIBILITY FOR THE LOCATION OF BURIED UTILITIES 
SHOl'.N ON THE PLANS OR LACK THEREOF. THE CONTRACTOR IS RESPONSIBLE FOR HIRING A 
PROFESSIONAL SUBSURFACE UTILITY LOCATOR FOR FIELD VERIFICATION OF THE LOCATION OF 
ALL UNDERGROUND UTILITIES WITHIN THE LIMITS OF WORK. FOR MORE INFORMATION REGARDING 
THE LOCATION OF UNDERGROUND UTILITIES CALL MISS UTILITIES AT 1- 800-552-7001 OR DIAL 
811 IN VIRGINIA. ANY DISCREPANCIES IN REFERENCED HORIZONTAL LOCATIONS, ELEVATIONS, 
DIMENSIONS OR DETAILS SHALL BE BROUGHT TO THE A TTIENTION OF THE OWNER OR 01'.NER'S 
REPRESENTATIVE BEFORE PROCEEDING WITH THE WORK. ANY DAMAGE MADE TO EXISTING 
UTILITIES BY THE CONTRACTOR SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR 
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I. DRAINAGE NARRATIVE 
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I. Drainage Narrative 

The existing site currently contains the Smithfield Specialty Foods Group Building and 
associated asphalt and gravel parking lots. The project site is approximately 2.62 acres and is 
located on Hankins Industrial Park Road in Toano, Virginia. The proposed improvements 
will consist of the construction of a gravel parking lot and an approximately 6, 146 SF building 
addition. The proposed construction will disturb approximately 1.03 acres. Majority of the 
existing site drains away from the existing building and into the existing on-site dry detention 
facility. The 12" outfall pipe from the facility ties directly into the existing roadside ditch. It 
is believed that the dry detention facility was previously installed to meet the Minimwn 
Standard 19 (MS-19) of the ESC Regulations. The other remaining site drainage areas safely 
convey from the property. 

There is an existing regional wet retention facility that serves majority of the existing 
industrial park, including the project site. This regional facility has been designed to provide 
both water quality and quantity management for future development within the industrial 
park. A rec:ent site visitshows that the regional facility is functioning as designed and that · 
there is adequate capacity to handle the additional impervious area associated with the on-sile , 
proposed improvements. · The existing site currently consists of 0.92 acres of impervious area. 
The proposed improvements will increase the impervious area to 1.36 acres. Therefore, 
because the existing regional wet retention facility will provide the required stormwater 
management, then no additional on-site BMP is needed. 

The MS-19 requirement is applicable to the proposed improvements on-site and it must be 
shown that the receiving channel (roadside ditch) is adequate in that it will not erode or be 
overtopped by runoff. To meet this requirement, the runoff generated by the 2-year storm 
must be analyzed for erodibility and the 10-year storm must be analyzed for capacity of the 
roadside ditch. In order to accurately model the runoff entering the roadside ditch for the 2-
and 10-year storm events, all contributing drainage areas must be analyzed. Because of the 
difficulty in obtaining this information, an alternative option has been chosen to meet MS-19 
requirements. (J'filsoption willshow thal the on-site pre-development coiidition meefs.MS.~19 
and henee ifthe post-development condition is managed back to the pre-development· · 
conditions, then the requirements ofMS-19 are met. 

In order to analyze the pre-development condition for MS-19 requirements, the existing 
drainage pattern on-site has been divided into four ( 4) drainage areas, DA #1, DA #2, DA #3 
and DA #4 (see enclosed Existing Drainage Area Map). The runoff from DA #1 is diverted 
to a low point and conveyed through an existing 12" pipe, which runs underneath the existing 
building, and eventually outfalls into the existing dry detention facility. The runoff from DA 
#2 drains towards the existing dry detention facility. The runoff from DA #3 drains directly 
into the roadside ditches. The runoff from DA #4 drains into the existing ditch adjacent to 
State Route 60. Tlie existing dry detention facility appears to be functioning adequatelyand is 
providing attenuation of at least the 2- and 10-year storm events. The following is a summary 
of the model results for the pre-development condition, which shows the total runoff rate 
leaving the site. 

11075 _Drainage Cales 
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NODE DESCRIPTION 2-YR OUTFLOW 10-YROUTFLOW 
(CFS) (CFS) 

EX. DRY DETENTION 2.41 2.79 
EX.DA#3 1.23 1.59 
EX.DA#4 0.17 0.23 
TOTAL 3.81 4.61 

Because the upstream drainage conditions are not known, the threshold of the 2-year storm 
erodibility and IO-year storm capacity of the existing roadside ditch cannot be analyzed. 
However, it can be stated that the current roadside ditch appears to be adequately handling the 
receiving velocities and runoff. Therefore, one can assume that the previously designed site 
conditions maximized these parameters and hence if the new proposed post-development rate 
does not exceed the pre-development rate then there will be no increase in ditch erosion or 
required capacity. 

The second part of the analysis to meet MS-19 requirements is to manage the post
development runoff rate back to the pre-development conditions. In order to control the 
increased runoff from the proposed improvements, a dry detention swale with a control outlet 
structure has been provided to store runoff on-site and to allow for a slow release. The 
proposed drainage pattern on-site has been divided into four ( 4) drainage areas, DA #1, DA 
#2, DA #3 and DA #4 (see enclosed Proposed Drainage Area Map). The runoff from DA #1 
is directed into the proposed dry detention swale through sheet flow. The runoff from DA #2 
drains towards the existing dry detention facility. The runoff from DA #3 drains directly into 
the roadside ditches. The runoff from DA #4 drains into the existing ditch adjacent to State 
Route 60. The existing dry detention facility will remain and continue to serve the site for 
attenuation of the 2- and IO-year storm events. The following is a summary of the model 
results for the post-development condition, which shows the total runoff rate leaving the site. 

NODE DESCRIPTION 2-YR OUTFLOW 10-YR OUTFLOW 
(CFS) (CFS) 

PROP. DRY DETENTION 0.31 0.34 
EX. DRY DETENTION 2.33 2.65 

EX.DA#3 0.93 1.21 
EX.DA#4 0.17 0.23 
TOTAL 3.74 4.42 

The proposed dry detention swale will provide the controlled release of runoff so that post
development conditions do not exceed pre-development conditions. Outlet protection has 
been provided on the outfall pipe from the swale. Therefore, because the post-development 
runoff rate has been managed back to the pre-development conditions, then the receiving 
roadside ditch is adequate in that it will not erode or be overtopped by runoff. The 
requirements of MS-19 have been met on-site. 

The "Rational Method" was used to determine the peak storm water runoff rates shown above. 
The Hydraflow Hydrograph Model software was used to analyze the drainage areas and 
associated parameters. The runoff coefficients 'c' were compiled using the percentage of 
impervious versus pervious coverage. 

11075 _Drainage Cales 
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Drainage Area Calculations 

CALCULATIONS BY: 
DATE: 
PROJECT: 
PROJECT# 

Existing Conditions On.Site: 

Tote( AreBB: Boundary Area = 
Building= 

Pavement/Cone = 
Total Impervious= 

Existing Drainage AreBB: 

DA No. 

1 
2 
3 
4 

Drainage 
Structure 

Ex. Dry Detention 
Ex. Dry Detention 

Ex. Roadside Ditch 
Ex. Rear Ditch 

Total 

113,998 
20,276 
19,842 
40, 117 

Totel Drainage Area to Existing Dry Oaten o • 

DA No. 

1&2 

Drainage 
Structure 

Proposed Conditions On.Site: 

Totel AraBB: Boundary Area = 
Building= 

Pavement/Cone = 
Total Impervious = 

Proposed Drainage Areas: 

DA No. Drainage 
Structure 

1 Prop. Dry Detention 
2 Ex. Dry Detention 
3 Ex. Roadside Ditch 
4 Ex. Rear Ditch 

Total 

DA Area 
(acres) 

2.11 

113,998 
26,421 
32,722 
59, 143 

DAAraa 
(acres) 

1.06 
1.10 
0.31 
0.15 
2.62 

Totsl Drainage Area to Proposed Dry Detention: 

0 Drainage DAAraa 
Structure (acres) 

1.06 

Totsl Drainage Ares to Existing Dry Detentloli: 

'(j Drainage 
Structure 

DAArea 
(acres) 

1.10 

CVB 
1/1012012 
Smithfield Speciality Foods Group Bldg Addition 
11075 

AraBB (acres) 
Impervious 

0.26 
0.46 
0.20 
0.00 
0.92 

AraBB (acres) 
Impervious 

0.72 

SF= 
SF= 
SF= 
SF= 

AreBB (acres) 
Impervious 

0.63 
0.59 
0.14 
0.00 
1.36 

AraBB (acres) 
Impervious 

0.63 

Areas (acres) 
Impervious 

0.69 

2.62 
0.47 
0.46 
0.92 

AC 
AC 
AC 
AC 

Weighted C 
Pervlous 

0.93 
0.46 
0.16 
0.15 
1.70 

2.62 AC 
0.61 AC 
0.75 AC 
1.36 AC 

0.35 
0.65 
0.59 
0.20 

WelghtedC 
Pervlous 

0.43 0.62 
0.61 0.56 
0.17 0.62 
~ 0.20 

c;;v ;.-~1'0 
~J7"'1 
~,"1-. 
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Hydrograph Summary Calculations 

CALCULATIONS BY: 
DATE: 
PROJECT: 
PROJECT# 

CVB 
111012012 
Smllhfleld Speclallty Foods Group Bldg Addition 
11075 

Reference: Hydreflow Hydrograph Extension Model Summary Pages 

Existing Conditions On.Site: 

Existing Flows Leaving Site: 

Node 
Description 

EX. DRY DETENTION 
EXISTING DA #3 
EXISTING DA #4 

Total Flow: 

Proposed Conditions On.Site: 

Outflow 
2·YR 10-YR 
(cfs) (cfs) 
2.41 2.79 
1.23 1.59 
0.17 0.23 
3.81 4.61 

Proposed Flows Leaving Site: 

Node 
Description 

PROP. DRY DETENTION 
EX. DRY DETENTION 

EXISTING DA #3 
EXISTING DA #4 

Total Flow: 

Summary: 

Outflow 
2·YR 10·YR 
(cfs) (cfs) 
0.31 0.34 
2.33 2.65 
0.93 1.21 
0.17 0.23 
3.74 4.42 

Proposed Flow MUST be LESS than Existing Flow to meet stormwater requirements. 

Proposed 
Flow(cfs) 

2·Year Storm Event 3.74 
10-YearStorm Event 4.42 

< 
< 

Existing 
Flow (cfs) 

3.81 
4.61 

OKI 
OKI 
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IDFCurve 

CALCULATIONS BY: 
DATE: 
PROJECT: 
PROJECT# 

Rat VDOT Drainage Manus/ 

2·Year Storm Event 
Tc B D 

(min) 
5 70.63 12.75 
15 70.63 12.75 
30 70.63 12.75 
60 70.63 12.75 

10-Yeer Storm Event 
Tc B D 

(min) 
6 55.61 10.00 
15 55.61 10.00 
30 55.61 10.00 
60 55.61 10.00 

100.. Veer Storm Event 
Tc B D 

(min) 
5 36.77 5.25 
15 36.77 5.25 
30 36.77 5.25 
60 36.77 5.25 

E 

0.87 
0.87 
0.87 
0.87 

E 

0.74 
0.74 
0.74 
0.74 

E 

0.56 
0.56 
0.56 
0.56 

CVB 
1/10/2012 
Smithfield Speciality Foods Group Bldg Addition 
11075 

I 
(lnlhr) 
5.78 
3.92 
2.69 
1.70 

I 
(lnlhr) 
7.50 
5.14 
3.63 
2.40 

I 
(lnlhr) 
9.99 
6.82 
5.00 
3.54 
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Watershed Model SchematiGiydra11ow Hydrographs Extension ror AutoCAD® c1v113D® 2011 by Autodesk. inc. va 

1 - EXISTING DA #1 2 - EXISTING DA tl2 3- EXISTING DA#3 

rib '{/I' rib 

~-REACH 

Va-COMBINE 

7 - EX. DRY DETENTION • 
Lea1m!I 

!:00!. Qr!9ln llmlmimh:m 
1 Rstlonal EXISTING DA #1 
2 Rstlonal EXISTING DA tl2 
3 Rstlonal EXISTING DA 113 
4 Rstlonal EXISTING DA #4 
5 Reach REACH 
6 Combine COMBINE 
7 Ressrvolr EX. DRY DETENTION 

Project Existing Conditions-Flow Rate.gpw Friday, Jan 13, 2012 
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Hyd rog raph Retu m Period ~,Bydrographs Extension far AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Inflow Peak outflow (cfs) Hydrograph 
No. type hyd(e) Description 

(origin) 1-yr 2-yr 3-yr II-yr 10..yr 211-yr 60-Jr 100-yr 

1 Rational - - 1.682 - - 2206 - - - EXISTING DA #1 

2 Rational - - 2.662 - - 3.458 - - - EXISTING DA #2 

3 Rational - - 1.227 - - 1.592 - - - EXISTING DA #3 

4 Rational - - 0.173 - - 0.225 - - - EXISTING DA #4 

5 Reach 1 - 1.645 - - 2.187 - - - REACH 

6 Combine 2. 5 - 3.345 - - 4.385 - - - COMBINE 

7 Reservoir 6 - 2.405 - - 2.789 - - - EX. DRY DETENTION 

Proj. file: Existing Conditions-Flow Rate.gpw Friday, Jan 13, 2012 
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Hyd rog raph summary Repo¢raflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Auto<lesk, Inc. v8 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maxlmwn Total Hydrograph 
No. type flow Interval Peek volwne hyd(s) elevatlon strge used Description 

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

1 Rational 1.682 1 14 1,413 - - - EXISTING DA #1 

2 Rational 2.662 1 7 1,118 - - - EXISTING DA #2 

3 Rational 1.227 1 5 368 - - - EXISTING DA #3 

4 Rational 0.173 1 5 52 - - - EXISTING DA #4 

5 Reach 1.645 1 15 1,422 1 - - REACH 

6 Combine 3.345 1 7 2.540 2,5 - - COMBINE 

7 Reservoir 2.405 1 11 2,540 6 103.59 376 EX. DRY DETENTION 

Existing Conditions-Flow Rate.gpw Return Period: 2 Year Friday, Jan 13, 2012 
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Hydrograph Report 

4 

Hydraflow Hydrographs Extension for AutoCAD® Clvll 30® 2011 by Autodesk, Inc. v8 Frlday,Jan13,2012 

Hyd. No.1 
EXISTING DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

2.00 

1.00 

/ 
~ 

/ 

0.00 / 
0 2 4 

- HydNo.1 

/ 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1.190 ac Runoff coeff. 
= 4.039 in/hr Tc by TR55 

= 1.682 cfs 
= 14 min 
= 1,413 cuft 
= 0.35 

= JAMES CITY IDF CURVE.IDlil\sc/Rec limb fact 
= 14.00 min 
= 1/1 

/ , 

6 8 

/ 

EXISTING DA #1 
Hyd. No. 1 - 2 Year 

/ ' / '\ 
• 

/ ~ 
~ 

Q (cfs) 

2.00 

1.00 

" ~ \. 
'\ 

\. 

'\ 
~ 

~ 0.00 
10 12 14 16 18 20 22 24 26 28 

Tlme(mln) 
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TR55 Tc Worksheet 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd. No.1 
EXISTING DA#1 

Description B c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 95.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope(%) = 1.00 0.00 0.00 

Travel Time (min) = 13.06 + 0.00 + 0.00 = 13.06 

Shallow Concentrated Flow 
Flow length (ft) = 106.00 0.00 0.00 
Watercourse slope(%) = 2.00 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =2.28 0.00 0.00 

Travel Time (min) = 0.77 + 0.00 + 0.00 = 0.77 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope(%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.015 0.015 
Velocity (ft/s) =0.00 

0.00 
0.00 

Flow length (ft) ({0})0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 14.00 min 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® CMI 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.2 
EXISTING DA #2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
intensity 
IDF Curve 

Q (cfs) 

3.00 

2.00 

1.00 

I 
/ 

I 
0.00 / 

0 1 

/ 

2 

-HydNo.2 

/ 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.920 ac Runoff coeff. 
= 5.260 in/hr Tc by TR55 

= 2.662 cfs 
= 7min 
= 1,118 cuft 
= 0.55 

= JAMES CITY IDF CURVE.IDJil\sc/Rec limb fact 
= 7.00 min 
= 1/1 

J 

/ 
/ 

/ 

3 4 

EXISTING DA #2 
Hyd. No. 2 - 2 Year 

/ '\. , ' ' • 
/ \. , 

5 6 7 8 

' \. 

'\. 
'\. 

'\. 
' 

' \. 
' '\. 

\. 
\ 

9 10 11 12 13 14 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 

Time (min) 
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TR55 Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAD® Clvll 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 2 
EXISTING DA #2 

Description c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 31.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope(%) = 1.00 0.00 0.00 

Travel Time (min) = 5.33 + 0.00 + 0.00 = 5.33 

Shallow Concentrated Flow 
Flow length (ft) = 0.00 0.00 0.00 
Watercourse slope(%) = 0.00 0.00 0.00 
Surface description = Paved Paved Paved 
Average velocity (fl/s) =0.00 0.00 0.00 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Channel Flow 
X sectional flow area (sqft) = 13.00 0.00 0.00 
Wetted perimeter (ft) = 27.00 0.00 0.00 
Channel slope(%) = 0.50 0.00 0.00 
Manning's n-value = 0.030 0.015 0.015 
Velocity (fl/s) =2.15 

0.00 
0.00 

Flow length (ft) ({0})262.0 0.0 0.0 

Travel Time (min) = 2.03 + 0.00 + 0.00 = 2.03 

Total Travel Time, Tc ..•..•..•.••••••••••••••••••..•..•.•..•..•..•..•..•••••••..•..•..•••••••••.••. 7.00 min 



. . 
Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CM! 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 3 
EXISTING DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

2.00 

1.00 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.360 ac Runoff coeff. 
= 5.775 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDLl.sc/Rec limb fact 

/ 
II' 

/ 

EXISTING DA #3 
Hyd. No. 3 - 2 Year 

/ "' "' ' ' ' / ' 

0.00 
/ 

0 1 2 3 4 5 6 7 8 

-HydNo.3 

8 

Friday, Jan 13, 2012 

= 1.227 cfs 
= 5min 
= 368 cuft 
= 0.59 
= 5.00 min 
= 1/1 

" .. 

Q (cfs) 

2.00 

1.00 

"" 0.00 
10 9 

nme(min) 
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Hydrograph Report 
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Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd.No.4 
EXISTING DA #4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.150 ac Runoff coeff. 
= 5.775 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.IDL'\sc/Rec limb fact 

EXISTING DA #4 
Hyd. No. 4 - 2 Year 

= 0.173 cfs 
= 5min 
= 52 cuft 
= 0.2 
= 5.00 min 
= 1/1 

0.50 ----------------------------

0.45 -1---l--------l------1----1---l------l------1----1---1-----+ 

0.40 t:==:::::t====±:==:::::t====±:==:::::i====±==:::jt===±====t===::t 
0.35 J:::==::::t:====±===::t:=::::::jt==::±:=:::::±=:==::t::==:::t====t:::==:::I-

0.30 J::===±====±:::==±===Jt::::==±===l:====:t===t:====:!====I-

0.25 t:==:::::t====±==:::::t====±:==:::::i====±==:::j====±==:::jt===::t 
L::==±===±===:t:::==:t:::==t:===t:===t===t=::::::l====!. 

0.15 

0.10 

0.05 

0.00 
0 1 2 3 4 5 6 7 8 9 10 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

-HydNo.4 
Tlme(mln) 
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TR55 Tc Worksheet 
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Hydraflow Hydrographs Extension for Au!oCAO® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 4 
EXISTING DA#4 

oescrlptlon A c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 25.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope(%) = 4.00 0.00 0.00 

Travel Time (min) = 2.68 + 0.00 + 0.00 = 2.68 

Shallow Concentrated Flow 
Flow length (ft) = 152.00 0.00 0.00 
Watercourse slope(%) = 0.50 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =1.14 0.00 0.00 

Travel Time (min) = 2.22 + 0.00 + 0.00 = 2.22 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope(%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.015 0.015 
Velocity (ft/s) =0.00 

0.00 
0.00 

Flow length (ft) ({0})0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Total Travel Time, Tc .............................................................................. 6.00 min 



• 
Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CM! 3D® 2011 by Autodesk, Inc. v8 

Hyd. No. 5 
REACH 

Hydrograph type 
Storm frequency 
Time Interval 
Inflow hyd. No. 
Reach length 
Manning's n 
Side slope 
Rating curve x 
Ave. velocity 

= Reach 
= 2 yrs 
= 1 min 
= 1 - EXISTING DA #1 
= 130.0 ft 
= 0.013 
= 0.0:1 
= 3.960 
= 2.14 ft/s 

Peak discharge 
Time to peak 
Hyd. volume 
Section type 
Channel slope 
Bottom width 
Max. depth 
Rating curve m 
Routing coeff. 

Modified Alt-Kin routing method used. 

Q (cfs) 

2.00 

1.00 

0.00 
/-

I 

~ 
// 

// 
, 

/ 

~ 
I / 

/ '/ 
/ 

REACH 
Hyd. No. 5 - 2 Year 

/ ,.,..,. 
/1 ''\ ~ 
/ \ \. 

~ ' \. '\ 
" ' \.'\ 

'\ 

11 

Friday, Jan 13, 2012 

= 1.645 cfs 
= 15 min 
= 1,422 cuft 
= Circular 
= 0.4% 
= 1.0 ft 
= 0.0 ft 
= 1.250 
= 0.7638 

0 
\ ' \ \.._ 

Q (cfs) 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

-HydNo.5 -HydNo.1 
nme(mln) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CMJ 30® 2011 by Autodesk, Inc. v8 

Hyd.No.6 
COMBINE 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

4.00 

3.00 

2.00 

J 
I 
// 

1.00 // 

• 
0.00 

I 
I 

I 
11 
I 

I 

/ 
~ 

=Combine 
= 2yrs 
= 1 min 
= 2,5 

/\. 
I , 

'\. .. '\. 
I\ \. 

'\. 
\ ' 
\ 

\ 

\ ... 
A 

/ \ 
/ 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

COMBINE 
Hyd. No. 6 - 2 Year 

' '\. -
~ I'-.. ,, 

' ~ ..... 
...... 

• ........ 
\ 

\ 

' 

12 

Friday, Jan 13, 2012 

= 3.345 cfs 
= 7min 
= 2,540 cuft 
= 0.920 ac 

' ' ' 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

-HydNo.6 -HydNo.2 -HydNo.5 
nme(min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.7 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 
' I 

I / 

' I 
' I 

' 
J I 

I 
I 
' 

I 

I 
' 

) 

= Reservoir Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 6 - COMBINE Max. Elevation 
= EXISTING DRY DETENTIONl/lax. Storage 

.. 

' 
" \ 

~ 
~ \.. 

EX. DRY DETENTION 
Hyd. No. 7 - 2 Year 

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

' ........ 
\.. "\. 
\. - ,... 

............ ' ........ .......... 
~ ..... 

..... 
r-.... 
... "" 

........ 
... 

......... 

' 
,...,...... 

I I 

13 

Friday, Jan 13, 2012 

= 2.405 cfs 
= 11 min 
= 2,540 cuft 
= 103.59 ft 
= 376 cuft 

"\. 
......... ' ............... 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

V" 0.00 0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

- HydNo. 7 -HydNo.6 l111JID Total storage used = 376 cult 
Time(mln) 



Pond Report 
Hyclraflow Hyclrographs Extension for AutoCAO® Civil 30® 2011 by Autodesk, Inc. vs 

Pond No. 1 • EXISTING DRY DETENTION 
Pond Data 
Contours .User-defined contour areas. Conic method used for volume cslculatlon. Beglnlng Elevation = 103.00 ft 

Stage I Storage Table 
stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Tolal storage (cuft) 

0.00 103.00 00 0 0 
0.50 103.50 1,288 215 215 
1.00 104.00 2,428 914 1,129 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ 

Rise (In) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 
Span (In) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 
No.Barrels = 1 0 0 0 WelrCoeff. = 3.33 3.33 
Invert El. (ft) = 102.69 0.00 0.00 0.00 Weir Type = -
Length (ft) = 25.00 0.00 0.00 0.00 Multi.Stage =Yes No 
Slopa(%) = 3.80 0.00 0.00 nla 
N·Valua = .013 .013 .013 nla 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(lnlhr) = 0.000 (by Contour) 
Multi.Stage = n/a No No No lW Elev. (ft) = 0.00 

14 

Frtday, Jan 13, 2012 

[CJ [DJ 

0.00 0.00 
0.00 0.00 
3.33 3.33 

No No 

Nole: Culvetf/Or!Dce outflows are analy.ted undar lnlut (le) and outlet {oc) control. Wetr risers oheckecl fOT orifice condltlans (le) and submeJ'genCe (s). 

Stage I Storage/ Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfll User Tolal 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 103.00 0.00 0.000 
0.50 215 103.50 2.09 ic 2.095 
1.00 1,129 104.00 3.40 ic 3.403 
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Hydrograph Summary Repo~raflowHydrographsElclens1onrorAutoCAD®cMJ 30®2011 by Autodesk, inc. va 

Hyd. Hydrograph Peak nme nmeto Hyd. Inflow Mmdmwn Total Hydrograph 
No. type flow Interval Peak volume hyd(s) elevation strgeused DescrlpUon 

(origin) (cfa) (min) (min) (cuft) (ft) (cult) 

1 Rational 2.206 1 14 1,853 - - - EXISTING DA #1 

2 Rational 3.458 1 7 1,452 - - - EXISTING DA #2 

3 Rational 1.592 1 5 478 - - - EXISTING DA#3 

4 Rational 0.225 1 5 67 - - - EXISTING DA #4 

5 Reach 2.187 1 15 1,863 1 - - REACH 

6 Combine 4.385 1 7 3,316 2,5 - - COMBINE 

7 Reservoir 2.789 1 12 3,316 6 103.74 643 EX. DRY DETENTION 

Existing Conditions-Flow Rate.gpw Return Period: 1 O Year Friday, Jan 13, 2012 
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Hydrograph Report 
Hydmllow Hydrographs Extension for AuloCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. No.1 
EXISTING DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 1. 190 ac Runoff coeff. 
= 5.296 in/hr Tc by TR55 

IDF Curve = JAMES CITY IDF CURVE.IDli\sc/Rec limb fact 

Q (cfs) 

3.00 

2.00 

/ 
I/ 

1.00 
/ 

~ 

I/ 
/ 

'"' 
~ 

/ 
0.00 

EXISTING DA #1 
Hyd. No. 1 -10 Year 

/ I" 
I/ ' ~ '" 

/ " ' ' 
" I\. 

16 

Friday, Jan 13, 2012 

= 2.206 cfs 
= 14 min 
= 1,853 cuft 
= 0.35 
= 14.00 min 
= 1/1 

" "-
' 

" " 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

- HydNo.1 
Tlme(mln) 



Hydrograph Report 
Hydraflow Hydragraphs Extension for AutoCAO® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd.No.2 
EXISTING DA#2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 0.920 ac Runoff coeff. 
= 6.834 in/hr Tc by TR55 

IDF Curve = JAMES CITY IDF CURVE.IDPl.sc/Rec limb fact 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 

7 
/ 

) 

/ 
II 

I 

7 
/ 

) 

/ 

/ 
7 

EXISTING DA #2 
Hyd. No. 2 -10 Year 

/ '\. 
7 ~ 

~ \. 
/ \.. 

' 
\.. 

'\. 
\. 

'\. 
' 

'\. 

17 

Friday, Jan 13, 2012 

= 3.458 cfs 
= 7min 
= 1,452 cuft 
= 0.55 
= 7.00 min 
= 1/1 

'\. 

' \.. 
' 

'\.. 

' 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

-HydNo.2 
Tlme(min) 



Hydrograph Report 
Hydrallow Hydrographs Extension for AutoCAO® CivD 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 3 
EXISTING DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

2.00 

1.00 

/ 
I/ 

.I 

0.00 
/ 

0 1 

-HydNo.3 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 0.360 ac Runoff coeff. 
= 7.496 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDlil\sc/Rec limb fact 

.. 
/ 

/ 

EXISTING DA #3 
Hyd. No. 3-10 Year 

/ " / "\ 
~ 

" ' " I/ '\ 

2 3 4 5 6 7 8 

18 

Friday, Jan 13, 2012 

= 1.592 cfs 
= 5 min 
= 478 cuft 
= 0.59 
= 5.00 min 
= 1/1 

" ' ' 

Q (cfs) 

2.00 

1.00 

'\ 
0.00 

10 9 

Tlme(min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® ClvU 30® 2011 by Autodesk, Inc. v8 

Hyd.No.4 
EXISTING DA #4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDFCurve 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

~ 

0 1 

-HydNo.4 

2 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 0.150 ac Runoff coeff. 
= 7.496 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.IDfiL\sc/Rec limb fact 

3 

EXISTING DA #4 
Hyd. No. 4 -10 Year 

4 5 6 7 8 

19 

Friday, Jan 13, 2012 

= 0.225 cfs 
= 5min 
= 67 cuft 
= 0.2 
= 5.00 min 
= 1/1 

9 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
10 

Time (min) 
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Hydrograph Report 
Hydrallow Hydrographs Extension for Au!oCAO® Civll 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 5 
REACH 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reach length 
Manning's n 
Side slope 
Rating curve x 
Ave. velocity 

= Reach 
= 10 yrs 
= 1 min 
= 1 - EXISTING DA #1 
= 130.0ft 
= 0.013 
= 0.0:1 
= 3.960 
= 2.81 ft/s 

Peak discharge 
Time to peak 
Hyd. volume 
Section type 
Channel slope 
Bottom width 
Max. depth 
Rating curve m 
Routing coeff. 

Modified Alt-Kin routing method used. 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 

.I 

r 
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// 
/ / 

'/ 
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,// 
/, / 
'/ 

REACH 
Hyd. No. 5-10 Year 

/ IA. ..... 
'/ "' ... , , "'. ' '" '\ ~ ,. 

' ,, 
'\ 

20 

Frlday,Jsn13,2012 

"' 

= 2.187 cfs 
= 15 min 
= 1,863 cuft 
= Circular 
= 0.4% 
= 1.0 ft 
= 0.0 ft 
= 1.250 
= 0.8951 

"'"' .. ''"' "' ' 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

- HydNo.5 - HydNo.1 
Time(min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 6 
COMBINE 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

5.00 

4.00 

3.00 

I 
I 

I 
I 

I I 
I 

•I 
I I 

I• 2.00 

II 
II 
II 
I 

~ ~ 

1.00 

II , , / 

• 
0.00 -

=Combine 
= 10 yrs 
= 1 min 
= 2,5 

/'\. 

I ' 
I " '\. . ' I\ \. , ' " " \ 

\ 
\ 

' \. 
\ ~ 

.A 
/ \ 

~ ' / 

Peak discharge 
Time to peak 
Hyd. volume 
Contrlb. drain. area 

COMBINE 
Hyd. No. 6 -10 Year 

'\. 
'\. 

' '""" ,, ........ 
...... 

' ........ 
~ 

\ ......... 
\ ........ 
\ 
\ 

' 
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= 4.385 cfs 
= 7min 
= 3,316cuft 
= 0.920 ac 

~ 

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

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

-HydNo.6 -HydNo.2 -HydNo.5 
Time (min) 



Hydrograph Report 
Hyclraflow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 7 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

I 
r 

I ' 

I 
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J 
I 
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I / 
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I 

= Reservoir Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 6 - COMBINE Max. Elevation 
= EXISTING DRY DETENTIOl\l\llax. Storage 

EX. DRY DETENTION 
Hyd. No. 7 -10 Year 

' " I 
I " 

' \. 

'\ 
I'\ 
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I/ '\ ~ -. 
/ '\ ........_ 

',"""' ~ 

........ '\ 
..... '\ 

" ' ..... \. 
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= 2.789 cfs 
= 12 min 
= 3,316 cuft 
= 103.74ft 
= 643 cuft 

...... 

........ '\ 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

V' ' " 0.00 0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

-HydNo.7 -HydNo.6 [llllllJ Total storage used = 643 cuft 
Tlme(mln) 
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Hydrallow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Return 
Period 

lntena11¥-Durat1on-Frequency Equation Coefficients (FHA) 

(Yrs) B D E (NIA) 

1 0.0000 0.0000 0.0000 --
2 66.9152 12.4000 0.8577 --
3 0.0000 0.0000 0.0000 --
5 0.0000 0.0000 0.0000 --
10 55.5166 10.0000 0.7394 --
25 0.0000 0.0000 0.0000 --
50 0.0000 0.0000 0.0000 --
100 36.9712 5.3000 0.5514 --

File name: JAMES CITY IDF CURVE.IDF 

Intensity= BI (Tc+ D)"E 

Return Intensity Valt18S (In/hr) 
Period 

(Yrs) 6mln 10 16 20 25 30 35 40 45 60 65 60 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.77 4.65 3.91 3.39 3.00 2.69 2.44 2.24 2.07 1.93 1.81 1.70 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 7.50 6.06 5.14 4.49 4.01 3.63 3.33 3.08 2.87 2.69 2.54 2.40 

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

100 9.98 7.99 6.82 6.03 5.45 5.00 4.64 4.35 4.10 3.89 3.70 3.54 

Tc= time In minutes. Values may exceed 60. 

tclp. file n ame: l:\Proiects\110751 Enn1nee~-1Ca1culatlona\Storrnwater\JAMES CITY PRECIPITATION 24 HR~ 

Rainfall Precipitation Table (In) 
Stonn 
Distribution 1-yr 2-yr 3-yr 6-yr 10-yr 25-yr 60-yr 100-yr 

SCS 24-hour 0.00 3.53 0.00 0.00 5.45 0.00 0.00 9.15 

SCS&-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-41h 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Watershed Model SchematiGiydraflow Hydrograph• Extension for AutoCAD® c1v1i 3D® 2011 by Autodesk, inc. vs 

1 - PROPOSED DA #1 

qllJ 
2 ·PROPOSED DA 1112 

P> 
3 - PROPOSED DA tl3 

qllJ 
4 • PROPO$ED l 

qi:!> l>A if if 

,,, 

5 • EX. DRY DETENTION 

' 

- PRC P. DETENTION BASIN 

Leagod 

l:lxll. Qrlsln neerr1pt1on 

1 Rstlonsl PROPOSED DA#1 
2 Rstlonsl PROPOSED DA 112 
3 Rstlonsl PROPOSED DA tl3 
4 Rstlonsl PROPOSED DA#4 
5 Reservoir EX. DRY DETENTION 
6 Reservoir PROP. DETENTION BASIN 

Project: Proposed Conditions-Flow Rate.gpw Friday, Jan 13, 2012 
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Hydrograph Return Period ~o"~n 
• ~ydrographs Extension for AutoCAD® Civil 30® 2011 by Au1odesk, Inc. v8 

Hyd. Hydrograph Inflow Peak Outflow (ct's) Hydrograph 
No. fype hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr SO.yr 100-yr 

1 Rational - - 3.795 - - 4.927 - - - PROPOSED DA#1 

2 Rational - - 3.356 - - 4.360 - - - PROPOSED DA#2 

3 Rational - - 0.931 - - 1.208 - - - PROPOSED DA#3 

4 Rational - - 0.173 - - 0.225 - - - PROPOSED DA#4 

5 Reservoir 2 - 2.334 - - 2.649 - - - EX. DRY DETENTION 

6 Reservoir 1 - 0.309 - - 0.335 - - - PROP. DETENTION BASIN 

Proj. file: Proposed Conditions-Flow Rate.gpw Friday, Jan 13, 2012 
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Hyd rog rap h summary Re po~- Hydrographs Extension for AutoCAll® CMI 3D® 2011 by Autodesk, Inc. v8 

Hyd. Hydrograph Peak Tbne Tbneto Hyd. Inflow Maximum Total Hydrograph 
No. lype flow Interval Peak volwne hyd(s) elevation strgeused Description 

(origin) (c:fs) (min) (min) (cull) (ft) (cull) 

1 Rational 3.795 1 5 1.139 - - - PROPOSED DA#1 

2 Rallonal 3.356 1 7 1.409 - - - PROPOSED DA#2 

3 Rational 0.931 1 5 279 - - - PROPOSED DA#3 

4 Rational 0.173 1 5 52 - - - PROPOSED DA#4 

5 Reservoa 2.334 1 9 1.409 2 103.57 337 EX. DRY DETENTION 

6 Reservoa 0.309 1 10 1,136 1 105.24 1,007 PROP. DETENTION BASIN 

Proposed Conditions-Flow Rate.gpw Return Period: 2 Year Friday, Jan 13, 2012 
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Hydrograph Report 
Hydrallow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd. No.1 
PROPOSED DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

4.00 

3.00 

2.00 

= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1.060 ac Runoff coeff. 
= 5.775 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDil\sc/Rec limb fact 
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= 5mln 
= 1,139 cuft 
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= 5.00 min 
= 1/1 

'\. 
'\. 

'\. 
\. 

'\. 
'\. 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® Clvll 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Hyd. No. 2 
PROPOSED DA #2. 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 
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= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1.100 ac Runoff coeff. 
= 5.260 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.ID!l.sc/Rec limb fact 
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,J 
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/ 
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Hyd. No. 2 - 2 Year 

,/ ~ 
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TR55 Tc Worksheet 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd.No.2 
PROPOSED DA #2 

Description c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 31.0 0.0 0.0 
Two-year 24-hr precip. (in) = 3.53 0.00 0.00 
Land slope (%) = 1.00 0.00 0.00 

Travel Time (min) = 5.33 + 0.00 + 0.00 = 5.33 

Shallow Concentrated Flow 
Flow length (ft) = 0.00 0.00 0.00 
Watercourse slope(%) = 0.00 0.00 0.00 
Surface description = Paved Paved Paved 
Average velocity (ft/s) =0.00 0.00 0.00 

Travel Time (min) = 0.00 + 0.00 + o.oo = 0.00 

Channel Flow 
X sectional flow area (sqft) = 13.00 0.00 0.00 
Wetted perimeter (ft) = 27.00 0.00 0.00 
Channel slope (%) = 0.50 0.00 0.00 
Manning's n-value = 0.030 0.015 0.015 
Velocity (ft/s) =2.15 

0.00 
0.00 

Flow length (ft) ({0})262.0 0.0 0.0 

Travel nme (min) = 2.03 + 0.00 + 0.00 = 2.03 

Total Travel Time, Tc .............................................................................. 7.00 min 



Hydrograph Report 
Hydraflow Hydrogmphs Extension for AutoCAD® ClvD 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 3 
PROPOSED DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDFCurve 

Q (cfs) 
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= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.310 ac Runoffcoeff. 
= 5.775 in/hr Tc by User 
= JAMES CITY IDF CURVE.ID~sc/Rec limb fact 
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= 0.931 cfs 
= 5min 
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= 0.52 
= 5.00 min 
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Hydrograph Report 
Hyclraflow Hyclrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd.No.4 
PROPOSED DA #4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 
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0.25 
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0.15 
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0.05 

0.00 
0 1 

-HydNo.4 
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= Rational Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 0.150 ac Runoffcoeff. 
= 5.n5 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.IDl1.\sc/Rec limb fact 

3 

PROPOSED DA #4 
Hyd. No. 4 - 2 Year 

4 5 6 7 8 
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Friday, Jan 13, 2012 

= 0.173 cfs 
= 5min 
= 52 cuft 
= 0.2 
= 5.00 min 
= 111 
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TR55 Tc Worksheet 
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Hydraflow Hydrographs Extension for AutoCAO® CM! 30® 2011 by Autodesk, Inc. v8 

Hyd.No.4 
PROPOSED DA #4 

Description c Totals 

Sheet Flow 
Manning's n-value = 0.170 0.011 0.011 
Flow length (ft) = 25.0 0.0 0.0 
Two-year 24-hr preclp. (in) = 3.53 0.00 0.00 
Land slope (%) = 4.00 0.00 0.00 

Travel Time (min) = 2.68 + 0.00 + 0.00 = 2.68 

Shallow Concentrated Flow 
Flow length (ft) = 152.00 0.00 0.00 
Watercourse slope(%) = 0.50 0.00 0.00 
Surface description = Unpaved Paved Paved 
Average velocity (ft/s) =1.14 0.00 0.00 

Travel Time (min) = 2.22 + 0.00 + 0.00 = 2.22 

Channel Flow 
X sectional flow area (sqft) = 0.00 0.00 0.00 
Wetted perimeter (ft) = 0.00 0.00 0.00 
Channel slope(%) = 0.00 0.00 0.00 
Manning's n-value = 0.015 0.015 0.015 
Velocity (ft/s) =0.00 

0.00 
0.00 

Flow length (ft) ({0})0.0 0.0 0.0 

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00 

Tota.I Travel Time, Tc ............................................................................•. 6.00 min 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 5 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

4.00 

3.00 

2.00 

/ , 
/ 

= Reservoir Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 2 - PROPOSED DA #2 Max. Elevation 
= EXISTING DRY DETENTION\Aax. Storage 
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j " / \. , 
\. 

\. 
' 

I/ \. 
' 
~ 

\. 
\. 

\. 

-
~ 

\. 
\. 

\ 
\ 

1.00 
/ ~ " 

~ 

J / " / ../ \. 
, / \. 

/ / \. 
0.00 

v \ 

10 

Friday, Jan 13, 2012 
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= 2.334 cfs 
= 9mln 
= 1,409 cuft 
= 103.57 ft 
= 337 cuft 

" "' ' "' 

Q (cfs) 
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1.00 

0 2 4 6 8 10 12 14 16 
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18 

-HydNo.5 -HydNo.2 111 I I 111 Total storage used= 337 cuft 
Time(min) 



Pond Report 
Hydraflow Hydragraphs Extension for AutoCAD® CM! 30® 2011 by Autodesk, Inc. v8 

Pond No. 1 - EXISTING DRY DETENTION 

Pond Data 
Contours -User-defined contour areas. Conic method used for volume calculation. Beglnlng Elevation = 103.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lnor. Storage (cull) Total storage (cull) 

0.00 103.00 00 0 0 
0.50 103.50 1,288 215 215 
1.00 104.00 2,428 914 1,129 

Culvert I Orifice structures Weir Structures 

(AJ (BJ (CJ (PrfRsrJ (AJ (BJ 

Rise (In) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 
Span (In) = 12.00 o.oo 0.00 0.00 Crest El. (ft) = 0.00 0.00 
No. Barrels = 1 o 0 0 WelrCoeff. = 3.33 3.33 
Invert El. (ft) = 102.69 0.00 0.00 0.00 Weir Type = -
Length (ft) = 25.00 0.00 0.00 0.00 Mulll-Stage = Yes No 
Slope(%) = 3.80 0.00 0.00 nla 
N-Value = .013 .013 .013 nla 
Orifice Coeff. = 0.60 0.80 0.60 0.60 Exlll.(ln/hr) = 0.000 (by Contour) 
Mulll-Stage = n/a No No No TW Elev. (ft) = 0.00 

11 

Friday, Jan 13, 2012 

(CJ (DJ 

0.00 0.00 
0.00 0.00 
3.33 3.33 

No No 

Note: CUivert/Orifice outflows are analyzed under Inlet (tcJ and outlet (oc) control. Weir r!serseheckedfororlflea condlttons (lo} and 8UbmergenCa (s). 

Stage I storage I Discharge Table 
Stage 
ft 

0.00 
0.50 
1.00 

Storage Elevation Clv A 
cult ft cfs 

0 
215 

1,129 

103.00 
103.50 
104.00 

0.00 
2.091c 
3.401c 

Clv B Clv C Pr!Rsr Wr A Wr B Wr C Wr D Exlll User Total 
cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.000 
2.095 
3.403 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CIYll 31l® 2011 by Autodesk. Inc. v8 

Hyd. No. 6 
PROP. DETENTION BASIN 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir Peak discharge 
= 2 yrs Time to peak 
= 1 min Hyd. volume 
= 1 - PROPOSED DA #1 Max. Elevation 
= PROPOSED DRY DETENTICD.lh. Storage 

PROP. DETENTION BASIN 

12 

Friday, Jan 13, 2012 

= 0.309 cfs 
= 10 min 
= 1,136cuft 
= 105.24 ft 
= 1,007 cuft 

Q (cfs) Hyd. No. 6 - 2 Year Q (cfs) 

4.00 -.----,---.----..----,----.----,---.----..----,----.----r 4.00 

-
3.00 -+--+H--l---+---+----+---+-----1---+---+----+---+---+ 3.00 

2.00 +-il++l-1-1---+---+----+---+----I---+---+---+---+---+ 2.00 

1.00 -Hl-H+l+IH---+---+---+--+----1---+---+---+---+---+ 1.00 

0.001~=i==i=~c~1::±:::J==±~s~~:±==±=:i 0.00 
0 10 20 30 40 50 60 70 80 90 100 110 

-HydNo.6 - HydNo.1 II I I I I 11 Total storage used= 1,007 cuft 
Time (min) 



Pond Report 
Hydraflow Hydrographs Extension for AuloCAD® Clvll 30® 2011 by Autodesk, Inc. v8 

Pond No. 2 • PROPOSED DRY DETENTION 

Pond Data 
Contours .User-defined contOllr areas. Conic method used for volume calculation. Beglnlng Elevation = 104.17 ft 

Stage I Storage Table 
Stage (ft) ElevaUon(fl) Contour area (sqfl) Iner. Storage (cult) Total storage (cult) 

0.00 104.17 00 0 0 
0.33 104.50 500 55 55 
0.83 105.00 1,526 483 538 
1.33 105.50 2,460 987 1,525 
1.83 108.00 3,425 1,464 2,990 

Culvert I Orifice structures Weir Structures 

[A) [BJ [CJ [PrfRsr) [A) [BJ 

Rise (In) = 12.00 3.50 0.00 0.00 Crest Len (ft) Cl 2.50 0.00 
Span On) = 12.00 3.50 0.00 0.00 Crest Et. (ft) = 105.50 0.00 
No. Barrels = 1 0 0 WelrCoeff. = 3.33 3.33 
Invert Et. (ft) = 103.00 104.17 0.00 0.00 Weir Type = 1 
Length (ft) = 32.00 1.00 0.00 0.00 Multi.Stage =Yes No 
Slope(%) = 0.50 1.00 0.00 n/a 
N·Yalue = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(lnlhr) = 0.000 (by Wet area) 
Multi.stage = n/a Yes No No TW Elev. (ft) = 0.00 

13 

Fr1day, Jan 13, 2012 

[CJ [DJ 

0.00 0.00 
0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice DUtflaw8 are analyzed under Inlet (le) and outlet (OC) control. Weir risers checked fat orifice cxmdltlon8 (le) and 8UbmefgenCe (8). 

Stage I Storage I Discharge Table 
Stage Storage Elevation CtvA CtvB ClvC PrfRsr WrA WrB WrC WrD Exfll User Total 
ft cult ft els els els els els els els els els els els 

0.00 0 104.17 0.00 0.00 0.00 0.000 
0.33 55 104.50 2.29QC 0.141c 0.00 0.136 
0.83 538 105.00 2.29QC 0271c 0.00 0.265 
1.33 1,525 105.50 2.29 QC 0.351c 0.00 0.350 
1.83 2,990 106.00 2.29 QC 0.421c 1.49 lc 1.903 
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Hydrograph Summary RepottraflowHydrographs Extension forAutoCA1J®cM13D®2011 by Autodesk, inc. vs 

Hyd. Hydrograph Peak Time Tlmeto Hyd. Inflow Maximum Total Hydrograph 
No. type flow hrterval Peak volume hyd(s) elevation strge used Descrlpllon 

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

1 Rational 4.927 1 5 1,478 - - - PROPOSED DA #1 

2 Rational 4.360 1 7 1,831 - - - PROPOSED DA#2 

3 Rational 1.208 1 5 383 - - - PROPOSED DA #3 

4 Rational 0.225 1 5 67 - - - PROPOSED DA#4 

5 Reservoir 2.649 1 10 1,831 2 103.68 539 EX. DRY DETENTION 

6 Reservoir 0.335 1 10 1,476 1 105.41 1,334 PROP. DETENTION BASIN 

Proposed Conditions-Flow Rate.gpw Return Period: 1 O Year Friday, Jan 13, 2012 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 

Hyd. No.1 
PROPOSED DA #1 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 1.060 ac Runoff coeff. 
= 7.496 in/hr Tc by User 

IDF Curve = JAMES CITY IDF CURVE.IDlil\sc/Rec limb fact 

Q (cfs) 

5.00 

4.00 

3.00 
/ 

, 
7 

7 
7 

2.00 
7 

' 7 
/ 

/ 
~ 

1.00 
' / 

/ 
/ 

0.00 
/ 

0 1 2 3 

- HydNo.1 

/ 
/ 

/ 

PROPOSED DA #1 
Hyd. No. 1 -10 Year 

/ " / " / \.. 
~ " ' 

\.. 
\.. 

\.. 

" 

4 5 6 

.. 
" " " ' 

7 

.. 
" 

8 

15 

Frlday,Jan13,2012 

= 4.927 cfs 
= 5min 
= 1,478 cuft 
= 0.62 
= 5.00 min 
= 1/1 

\.. 
\.. 

' I\. 
\.. 

\.. 
\.. 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

9 ' 0.00 
10 

Time(mln) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Clvll 30® 2011 by Autodesk, Inc. v8 

Hyd.No.2 
PROPOSED DA #2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 

= Rational Peak discharge 
= 10 yrs Time to peak 
= 1 min Hyd. volume 
= 1.100 ac Runoff coeff. 
= 6.834 in/hr Tc by TR55 

IDF Curve = JAMES CITY IDF CURVE.IDLi\sc/Rec limb fact 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
, 

/ 
/ , ,, ,, 

/ 

,, 
/ , 

/ ,, 
, 

/ 

PROPOSED DA #2 
Hyd. No. 2 -10 Year 

J \. 
/ '-

/ '-
/ "\.. 

/ " 

' ' 
'-

"\.. 

' 

16 

Friday, Jan 13, 2012 

' ' 

= 4.360 cfs 
= 7min 
= 1,831 cuft 
= 0.58 
= 7.00 min 
= 1/1 

' 
"\.. 

' ' '-
'-
' 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

- HydNo.2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® CM! 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 3 
PROPOSED DA #3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

2.00 

1.00 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 0.310 ac Runoffcoeff. 
= 7.496 in/hr Tc by User 
= JAMES CITY IDF CURVE.IDll\sc/Rec limb fact 

/ 
/ 

PROPOSED DA #3 
Hyd. No. 3-10 Year 

/ ~ 
/~ '" ....... 

' v " / ' 

0.00 
/ 

0 1 2 3 4 5 6 7 8 

-HydNo.3 

17 

Frlday,Jan13,2012 

= 1.208 cfs 
= 5min 
= 363 cuft 
= 0.52 
= 5.00 min 
= 1/1 

" 

Q (cfs) 

2.00 

1.00 

~ 
0.00 

10 9 

Time(min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® ClvU 30® 2011 by Autodesk, Inc. v6 

Hyd. No. 4 
PROPOSED DA #4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Intensity 
IDF Curve 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 1 

-HydNo.4 

2 

= Rational Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 0.150 ac Runoff coeff. 
= 7.496 in/hr Tc by TR55 
= JAMES CITY IDF CURVE.IDlil\sc/Rec llmb fact 

3 

PROPOSED DA #4 
Hyd. No. 4 - 10 Year 

4 5 6 7 8 

18 

Friday, Jan 13, 2012 

= 0.225 cfs 
= 5min 
= 67 cuft 
= 0.2 
= 5.00 min 
= 1/1 

9 

Q (cfs) 
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0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
10 

Time(min) 



Hydrograph Report 
Hydraflow Hydrographs Exlenslon for AutoCAD® CMI 30® 2011 by Autodesk, Inc. v8 

Hyd.No.5 
EX. DRY DETENTION 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 
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= Reservoir Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 2 - PROPOSED DA #2 Max. Elevation 
= EXISTING DRY DETENTIONMax. Storage 
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I./ 
L/ 

J 

EX. DRY DETENTION 
Hyd. No. 5-10 Year 
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7 \. \ ,. 

\. \ , 
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\. 

\. 
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"' 
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19 

Friday, Jan 13, 2012 

= 2.649 cfs 
= 10 min 
= 1,831 cuft 
= 103.68 ft 
= 539 cuft 

'" 
" ......._ 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

18 
0.00 

20 

- HydNo.5 -HydNo.2 11 I I I I I I Total storage used = 539 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydragraphs Extension for AutoCAD® Clvll 30® 2011 by Autodesk, Inc. v8 

Hyd. No. 6 
PROP. DETENTION BASIN 

Hydrograph type 
Stonn frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

5.00 

-
-

4.00 ·-
-

-

3.00 ·<-

2.00 

1.00 

0.00 

= Reservoir Peak discharge 
= 1 O yrs Time to peak 
= 1 min Hyd. volume 
= 1 - PROPOSED DA #1 Max. Elevation 
= PROPOSED DRY DETENTICD.llh. Storage 

PROP. DETENTION BASIN 
Hyd. No. 6-10 Year 

20 

Friday, Jan 13, 2012 

= 0.335 cfs 
= 10 min 
= 1,476 cuft 
= 105.41 ft 
= 1,334 cuft 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 

- HydNo.6 - HydNo.1 WJJ I J Total storage used = 1,334 cuft 
Time(mln) 



Hydraflow Rainfall Report 
21 

Hyclraflow Hyclrographs Extension for AutoCAD® Clvll 30® 2011 by Autodesk, Inc. v8 Friday, Jan 13, 2012 

Return Intensity-Duration-Frequency Equation Coefficients (FHA) 
Period 
(Yrs) B D E (NIA) 

1 0.0000 0.0000 0.0000 --
2 66.9152 12.4000 0.8577 --
3 0.0000 0.0000 0.0000 --
5 0.0000 0.0000 0.0000 --
10 55.5168 10.0000 0.7394 --
25 0.0000 0.0000 0.0000 --
50 0.0000 0.0000 0.0000 --
100 36.9712 5.3000 0.5614 --

File name: JAMES CITY IDF CURVE.IDF 

Intensity= BI (Tc + D)AE 

Return Intensity Values (In/hr) 
Period 

(Yrs) &min 10 16 20 26 30 35 40 46 60 66 60 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.77 4.65 3.91 3.39 3.00 2.69 2.44 2.24 2.07 1.93 1.81 1.70 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 7.50 6.06 5.14 4.49 4.01 3.83 3.33 3.08 2.87 2.69 2.54 2.40 

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

100 9.98 7.99 6.82 6.03 5.45 5.00 4.64 4.36 4.10 3.89 3.70 3.54 

Tc= time In minutes. Values may exceed 60. 

tclp. file nam e: l:\Proleds\1107 E~lneertnn\Calculationa\Stormwater\JAMES CITY PRECIPITATION 24 HR."" 

Rainfall Precipitation Table (In) 
Storm 
Distribution 1..yr 2-yr 3-yr 6..yr 10-yr 26-yr 60-yr 101J-yr 

SCS 24-hour 0.00 3.53 0.00 0.00 5.45 0.00 0.00 9.15 

SCS&-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 



V. STORM SEWER PIPE ANALYSIS 
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Culvert Report 
Hydraflow Express Extension for AutoCAD® Clvll 30® 2011 by Autodesk, Inc. 

ProQ.O'X.d 
Dry Detention Swale Outfall Pipe_Q 2-Year 

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

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

= 102.00 
= 33.00 
= 3.03 
= 103.00 
= 12.0 
= Cir 
= 12.0 
=1 
= 0.013 
= 0 
= 0.0045, 2, 0.0317, 0.69, 0.5 

= 106.00 
= 30.00 
=0.00 

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

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

Friday, Jan 13 2012 

= 0.31 
= 0.31 
= 0.00 

= 0.31 
= 0.31 
= 0.00 
=2.24 
=2.24 
= 102.23 
= 103.23 
= 103.31 
= 0.31 
= Inlet Control 

Bev Cfll DIJ Detention Swale Outran Pipe_ Q 2-Yeer Hw Depth Cftl 

107.0D -r----.--,----.----.----...----.--,----.----.---r---r- 4.DO 

105.00 -t---+---t-f f=t===i:===r 2.DO 

104.00 -~~i~~----------===~ r+--+--+-

1

.oo 
103.00 

102.00 -1.00 

101.00 -1---4--1----1----1---1---4--1----1----1---1---4- -2.00 
0 5 10 15 2D 25 30 35 60 65 

-- Cir CUivert --HGI. -Embank 
Reaoll(ft) 

-~------------------- --- ____________ J 
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TABLES-22 

PERMISSmLE VELOCITIES 
FOR UNLINED EARTHEN CHANNELS 

Permissible 
Velocity 
(tt,tser) 

___,""'~'" Fme Sand (noncolloidal) .••...•..•••.•.•...•.•.•••••... @) 
Sandy Loam (noncolloidal) . • • . • . . . . . . . • . . . • • .. • . • . • • • • . . 2.5 

Silt Loam (noncolloidal) . • • . . • • • . • • . . . • . . . • . . • • • • • • . . • . . 3.0 

Ordinary Firm. Loam . • . . . . . . . . . . • . . . • . . . • . . . . . . . • . . . . . 3.5 

Fme Gravel . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Stiff Clay (very colloidal) . . . . . . . . . . . . • • . . • . • • • • . • • . . . . . . 5.0 

Graded, Loam to Cobbles (noncolloidal) . . . . . . . . • . . . • . . • • • • 5.0 

Graded, Silt to Cobbles (noncolloidal) • . . . • . • . . . • . . . . . . • . . . 5.5 

Alluvial Silts (noncolloidal) • • . . • • . . • • . . • • . . . . • • . . • . • • • • • 3.5 

Alluvial Silts (colloidal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Coarse Gravel (noncolloidal) . . . . . . . . . . . • • . . . . • . . . • . . • . • . 6.0 

Cobbles and Shingles . • . • • • • . . • • . . • • • • • • • . • • . • • • . • • . . • . 5.5 

Shales .and Hard Pans . • . • • . . • • • . • • • • • • • . • . . . • . • . . • . • • . 6.0 

Source: American Society of Civil Engineers 

V-140 

1992 



Hydraflow Storm Sewers Extension for AutoCAD® Civil 30® 2011 Plan 

r- --
/Exl-:srtNGt &>lLDtNC, 

- - ._I 

,r~'"'"rl~'9 PIP6 
I 

NYLOPLAST MH 
I I -• I Outfall 

~poset>./ 
I 

I 
_I 2 

PIPE I_ - --- - -

... 
8-INCH HOPE FES 

Project Ale: Storm Sewer Under Bulldlng.strn I Number of llnes: 2 I Date: 1/13/2012 

Storm Sewets va.oo 



Storm Sewer Tabulation 
Station Len DmgArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGLElev Gmd I Rim Elev UnelD 

coeff (I) 11- full . 
Line To Iner Total Iner Total Inlet Syst Size Slope Dn Up Dn Up Dn Up 

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

1 End 20.00C 0.00 0.15 0.00 0.00 0.09 0.0 5.4 6.9 0.64 2.28 2.49 12 0.41 103.74 104.23 104.08 104.62 0.00 107.42 NYLOPLAST MH 

2 1 40.000 0.16 0.16 0.62 0.09 0.09 5.0 5.0 7.0 0.65 1.79 2.81 8 1.30 104.23 104.75 104.70 105.13 107.42 105.50 8-INCH HOPE FE! 

Project File: Storm Sawer Under Bufldlng.stm Nwnber of lines: 2 Run Date: 1/13/2012 

NOTES:lntenslly= 193.66 /(Inlet time+ 23.60) • 0.99; Return period =Yrs. 10 ; c =cir e = elllp b =box 



Hydraulic Grade Line Computations 
Una Size Q Do1111nstnJ8111 Len Upsbeam Check JL Minor 

coeff loss• 
Invert HGL Depth Area Val Val EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 
elev elev haad elev elev elev haad elev Sf loss 

(In) (cfe) (ft) (ft) (ft) (sqft) (ftls) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (!tis) (ft) (ft) (%) (%) (ft) (K) (ft) 

1 12 0.64 103.74 104.08 0.34 0.23 2.72 0.12 104.19 0.525 120.00 P104.23 104.62 0.39 0.28 2.26 0.08 104.70 0.313 0.419 0.503 1.00 0.08 

2 8 0.85 104.23 104.70 0.47 0.26 2.47 0.09 104.79 0.239 40.000 104.75 105.13 j 0.38"' 0.20 3.16 0.15 105.28 0.445 0.342 0.137 1.00 nla 

Project File: Storm Sewer Under BuDdlng.stm I Nwnber of Ones: 2 I Run Date: 1/13/2012 

Notes: ; - Critical depth.; J-Une contains hyd. jwnp. ; c =cir e = eDlp b =box 

Storm Sewer8 v8.00 
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VI. APPENDIX 



Boring No. HA-1 
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Comments: 

MSA, P.C. 
Project lnfonnatlon 

Project Name Smithfield Specialty Foods Expansion 
Project Number 11075 

Environmental Scieru:es · Geoscienoes · Planning 
Surveying· Engineering· Landscape An:hitllcture Site Location Smithfield, Vlrgl;:.;n=la;.___,~~-=~~---1 

I ........,r C Hall Elevation (FT AMSL) 
5033 Rouse Drive, Virginin Beach, VA 23462 
7S7-490-9264(0fi:) 7S7-490-0634(Fax) 
www.msaonline.com 
Offices in Virginia Beacl1 & Belle Haven, VA 

V Seasonal Jaw 
-=-

ns..-- • Ground Surface 107.5' 
Project Manager c. Hall Seasonal High > 10' bgs 

Date Sampled 11912012 Seasonal Low NIA 

Method Hand Auger Static water > 10' 

T Seasonal High ... CUrrent Depth 
-=-

Soll Description K (ft./day) Moisture Matrix Color Mottles Notes 

FINE SAND WITH SILT 10YR4/3 
(SP-SM): Suspected fill 

~"""'""' material ,.r . . ' . ·. 
,'" . 411,,h., Dry ; . a'r;M'f I r 2,5Y6/3 iv CHAR'''lH.H 

" =A fll__,. 1308 .,.., __ ·-o 

FINE TO MEDIUM CLAYEY '~~ 1-12-1~ 
SAND(SC) \~ . '>') 

10YR5/6 r:;,; ~J;:. .1 

"'-~s10~!.; 
'ol'V"' 

FINE SAND AND SILT 
WITH CLAY (SC-SM) -6 

FINE SANDY LEAN CLAY 
(CL) 

10YR6/6 

FAT CLAY (CH): With fine 
sand 

10YR6/2 
and 10YR 

Moist 5/6 

FINE CLAYEY SAND (SC) 
10YR6/4 

10YR6/2 and 10YR 
5/6 

10YR 514 
FINE SAND WITH CLAY and 10YR 
(SP-SC) 6/2 

FINE SAND WITH SILT 10YR6/6 
(SP-SM): Pockets of sandy and 10YR 10YR516 

(ML) and lenses of (SP) 612 

2.5Y6/2 10YR 616 

SHWT' = Seasonal High Water Table DTW = Depth to water page 1of1 
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. . \,~ 
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Boring No. EP·1 
Depth 
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Comments: 

MSA, P.C. 
Environmemal Science.'l • Geosciences · Planning 
Surveying • Engineering · Landscape Architecture 

5033 Rouse Drive, Virginia Beach, VA23462 
757-490-!l264(0fc) 757-490-0634(Fax) 
www.mpnntine.com 
Offices in Virginia Beach & Belle Haven, VA 

Project Information 
Project Name Smithfield Specialty Foods Expansion 

Project Number 11075 

Site Location Smithfield, Virginia 
I pector c Hall ·,___c.~El~evatl~o-n-(FT=TAMS=L'""')--t 
118 

• Ground Surface 107.2' 
Project Manager C. Hall Seasonal High > 10' bgs 

Date Sampled 11912012 Seaaonal Low NIA 
Method Earthprobe Static water > 10' 

\/ Seasonal low Y Seasonal Hlgh 

Soll Deacrlptlon K (ftJday) Mo19ture Matrix Color Mottles 

FINE SAND WITH SILT 
(SP-SM): Suspected fill 
material 

FINE TO MEDIUM CLAYEY 
SAND(SC) 

FINE SAND AND SILT 
WITH CLAY (SC-SM) 

FINE SANDY LEAN CLAY 
(CL) 

FAT CLAY (CH): With fine 
sand 

FINE POORLY-GRADED 
SAND (SP): Trace silt 

FINE SAND WITH CLAY 
(SP-SC) 

FINE SAND WITH SILT 
(SP-SM): Pockets of sandy 
(CL) and lenses of (SP) 

6.9 

SHWr = Seasonal High Water Table 

Dry 

Moist 

10YR413 

2.5Y6/3 

10YR516 

10YR 6/6 10YR 612 
and 10YR 

516 
10YR8/2 

10YR6/4 
and 10YR 

10YR 5/6, 5/6 

10YR 616, 
10YR 5/4 
and 10YR 

6/2 

10YR 516 

2.5Y 812 10YR 6/6 

DTW = Depth to Water 

Notes 
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MSA, P.C. 
Environmemal Scien<es • G<osciences ·Planning 
Surveying • Engineering • Laruls<ape Arebltecture 

5033 Rouse Drive, Virginia Bem:h, VA 23462 
757-490-9264(0fe) 757-490-0634(Fax) 
www.msaonline.com 
Offices in Virginia Beacll & Belle Haven, VA 

Project Information 
Project Name Smithfield Specially Foods Expansion 
Project Number 11075 

Site Location Smithfield, Virgt,;:.;'n=ia=----~~~=~=~---1 
Inspector c. Hall Elevation (FT AMSL) 

Ground Surface105.1' 
Project Manager C. Hall Seaeonal High > 1 o• bgs 
Date sampled 1/9/2012 Seaeonal Low NIA 

Method Earthprobe Static Water > 10' b 

Boring No. EP-2 y" Seasonat tow Y Saasonal High \"'' CUrrenl Deplh 
~ 

De'r Uthology 

0 
z:z:i".:' 
z: /'.: z: ~ 
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1 z:z: z:; 
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12 

z: /'.: /'.:; 
:1:::1:: :1::: 

Comments: 

Soll Description K (ft./day) Moisture Matrix Color Mottles 

FINE SAND WITH SILT 10YR413 
(SP-SM): Suspected fill 
material 

Dry 
2.5Y 6/3 

FINE TO MEDIUM CLAYEY 
SAND(SC) 

10YR5/6 

FINE SAND AND SILT 
WITH CLAY (SC-SM) -6 

FINE SANDY LEAN CLAY 
(CL) 

10YR 6/6 

FAT CLAY (CH): Wrth fine 
sand 10YR 612 

and 10YR 
5/6 

FINE POORLY-GRADED 
SAND (SP): Trace silt 

10YR6/4 
FINE SAND WITH CLAY Moist and 10YR 
(SP-SC) 516 

10YR6/6, 
10YR 514 
and 10YR 

FINE SAND WITH SILT 
612 

(SP-SM): Pockets of sandy 
(CL) and lenses of (SP) 

10YR 5/6 

10YR6/6 

2.5Y8/2 

10YR 616-
618 

SHWT = Seasonal High Water Table DlW = Depth to Water 

Notes 
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RUNOFF ANALYSIS 
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INTRODUCTION 

RUNOFF ANALYSIS 
WILLIAMSBURG PEANUT FACTORY 

SITE PLAN 

James City County, Virginia 
May 1, 1990 

This runoff analysis report has been prepared in accordance 
with the James City County, James City Service Authority 
Design Manual for Runoff Analysis Reservoir Protection 
Overlay District (R.P.O.D.). This report is a supplement to 
the design documents for the referenced project which 
indicates the design details and locations of reservoir 
protection features. 

DESCRIPTION 

Engineered Building Structures of Virginia Site is located 
on a 1.47 acre site off of Hankins Industrial Park Road, in 
the Hankins Industrial Park in Toano, Virginia. The entire 
parcel is located in the R.P.O.D. and is currently zoned 
M-2. 

The project consists of the erection of a 10,350 square foot 
warehouse, 10,000 square feet future expansion and 7,405 
square feet of gravel parking area, sidewalk, and 
miscellaneous site improvements. Approximately 32% of the 
site will be developed. Clearing will be kept to a minimum. 

At present the area drains to a low spot in the center of 
the property. After development, the area will drain 
northeasternly towards a ditch which runs along Hankins 
Industrial Park Road. The topography of the area consists 
of gentle slopes of 2 5%. The soils on the site are 
classified as Kempsville Emporia fine sand and Slagle fine 
sandy loam as indicated in the USDA Soil Conservation 
Service and VPI and SU. Permeability in these Slagle soils 
is moderate in the upper regions of the subsoil and 
moderately slower in the lower regions. The erosion hazard 
in these classification of soils is moderate. 



RUNOFF CHARACTERISTICS 

The method used for estimating peak runoff rates and volumes 
is the "Rational Method". The loading volumes for sediment 
and phosphorous were based on the rates tabulated in the 
Design Manual for Runoff Analysis. 

RUNOFF AND POLLUTION CONTROL 

A detention pond designed to hold the one inch of runoff 
from the impervious surfaces and the predeveloped runoff 
from the 2 year storm will be constructed on site. This 
pond will be used for temporary storage, infiltration, and 
settling of the runoff pollutants. A removal efficiency of 
75% reduction for suspended soils (sediment) and phosphorous 
will be anticipated. 

All erosion and sediment control measures will be employed 
during the construction of the detention pond. The control 
measures will be installed in accordance with the 1980 
Virginia Erosion and Sediment Control Handbook and the James 
City County Code Compliance Department. 

The runoff from the roof will drain into 4" black plastic 
pipes that lead to the detention pond. 
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