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Date: March 29, 2012 

Stormwater Division 

MEMORANDUM 

To: Michael J. Gillis, Virginia Correctional Enterprises Document Management 
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From: Leah Hardenbergh 
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General File ID or BMP ID: 
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(For internal use only): 

Box# j~ 

MC035 

4710100026 
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JBWOODCOCK 

3356 IRONBOUND ROAD 

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



Contents for Stormwater Management Facilities As-built Files 

Each file is to contain: 

@. As-built plan 

@ Completed construction certification 

@) Construction Plan 

@ Design Calculations 

(§) Watershed Map 

6. Maintenance Agreement 

7. Correspondence with owners 

8. Inspection Records 

9. Enforcement Actions 
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Maintenance 
agreement 



DEED OF EASEMENT 

THIS DEED OF EASEMENT, made this 4~ day of (IA(I...f , 1998, bY<Yfltf"lf.r fll'n\.. 

and betvJeen __ 'rliO.l9\f;./f~~r{~_'ROURK and MARIA DIGGES O'ROURK~~~~ UJ1lV 
J£\wihh~~- Jr/( i c;~\J 

and .WJ:£-e, her~nnafter referred to as "Grantor"; and JEANETTE 

BRADY, AS TRUSTEE OF THE JEANETTE BRADY DESCENDANT'S TRUST, 

hereinafter referred to as "Grantee". 

WITNESSETH: That for and in consideration of the sum of ONE 

DOLLAR ($1.00) and other valuable consideration, cash in hand 

paid by the Grantee to the Grantor, the receipt of which is 

hereby acknowledged, the Grantor does hereby grant and convey 

unto the Grantee the following rights and privileges with regard 

to the following described property, to-wit: 

The perpetual, non-exclusive right and 
privilege to construct, lay, maintain, 
repair, inspect, improve, replace and alter, 
and at will remove within the easements 
hereinafter described, works, systems and 
pipes for the transmission of stormwater, 
under property of the Grantor described 
belov1, as may be deemed proper by the 
Grantee. 

'!'hat certain lot, piece or parcel of land 
lying and situate in James City County, 
Virginia, shown and designated as "20' 
DP.AINAGE EASEMENT" on that certain plat 
entitled "EASEMENT PLAT SHOWING A 20 1 

DRl\INAGE EASEMENT ACROSS THOMAS R. O'ROURK 
and MARIA DIGGES O'ROURK JAMES CITY COUNTY, 
VIRGINIA" dated 4/9/98, consisting of one 
sheet and made by HIS Land surveying Inc., 
Providence Forge, Virginia, which plat is to 
be recorded herewith for a more complete 
description of the property herein conveyed, 
together with a temporary construction 
easement 10 1 in width located on either side 
of the permanent easement granted above. 
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Grantee covenants to use reasonable care to protect 

Grantor's property located outside the easements herein granted 

from damage resulting from the exercise by Grantee of the rights 

herein granted, and except for loss or damage resulting from an 

act of God or other occurrence beyond Grantee's control, Grantee 

shall promptly repair any such damage to property of Grantor 

located outside the easements herein granted from damage 

resulting from the exercise by Grantee of the rights herein 

granted. 

Grantee covenants to restore Grantor's property within the 

easements herein granted to as near the same condition as existed 

prior to the exercise of Grantee's rights hereunder as is 

reasonably possible. 

Grantor shall have no right, title, interest, estate or 

claim in or to any equipment, piping or accessories installed 

within the easements herein granted. 

The easement granted hereby shall be appurtenant to the land 

of Gran·tee described on Exhibit A hereto attached. The terms and 

conditions hereof shall bind and inure to the benefit of the 

parties hereto and their successors and assigns. 

WITNESS the following signatures and~~-

STATE OF VIRGitU:_A 

"IH'l'¥/COUNTY 0~ tiizj , to-wit: 
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The foregoing Deed 
Thomas R. 0 1 Rourk and 

My commission expires on 

PREPARED BY AND RETURN TO: 
VERNON M. GEDDY, Ill, ESQUIRE 
GEDDY, HARRIS & GEDDY 
516 SOUTH HENRY STREET 
WILLIAMSBURG, VA 23183 
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2. 
Completed 
construction 
certification 



 
 
 
 
 
 
 
 

3. 
As-built plan 



£AHLJ US£ SUNNA.RY: 
C.ROSS S/T£' A.R&I::5.674 ACYiCS 
JJ/S7'U.RBCLJ A.RCA= 4.47 AC.RL'S 
£'X/S7'/NC ZON/NC: B-1 
P.RIJPtJS£'D US£ IJ,Ff/C£' PARK AND K/N/- STO/UC£' 
S/7'.1' COf/K.IfAC£' BY BU/£D/NCS· 1.26 AC.RCS 
PKHC£NT OF ctJf/CIUCK BY BU/£D/NCS· 24% 
OPEN SPACK : 2.62 ACHKS 

BU/tJJ/NC DATA: 
1'07'A.l F£009 tJii' OFF/CK PARK: 12000 SF 
7'01'.4£ f£()().R SPACK K/N/-STORACK: 68600 SF 
F.tOO.R SPACC ./fAT/0: 0.33 
PHOPtJS.KD F.tOO.RS /N IJFF/C£ PARK 1 1/2 
PROPtJSKD F£OO.RS' /H .11/N/-STO./UC.£: 1S'7'0.RY AND 2 STO.RY 
P.BOPOS.FD COHS7'HUC?70H OF OH'(C.£ BU/U1/HCS· B.R/CK AHO F.RAK£' 
PHOPOS'KLJ COHS7'Rl/C7'/0H OF K/H/-STn;ucc : NETA£ Bl//tJJ/NCS 
,6'/.RST FI.OO.R = 40000 
SSCOH.O F.tOOR= 22550 
PARK/NC .RK{JU/REKL'NTS: 
l/SK CATL'COHY CATECO.RY B 

... .PAB.KIHC .RC{Jl/IR.E.lJ: 1 S'PAC£ P.C.R 250 S.F. .t2E' £ZOO.R .SPACE =48 
SPAC£'S 

HAHD/CA.PP.£0 SPAC£'S IU'QU/.HKD 3 SPACES 
HAHO/CAPPKD SPACKS P.ROYf/J..l:D 4 SPACES 
SPACES PROf//0£0 59 SPAC£S 
B-1 D/STR.K'T RI'C{/£.47'/0HS· 
K/H/KU¥ SETBACKS 
,RON?': !/f)' 
S/D£:50' 
.e£.4R.21l' 
~.-.BU/£D/NC HC!': 60' 
BU/£D/NC HC!' .· 
0'-1"/C.K .BU/I.JJ/NC:30' 
OH£ STO.RY S..l:.tF STO.RAC£:13' 
Tiro STORY S£.t,F STOHAC£.25' 
PROPERTY /S TAX PA.RC££ 47-1-1-26 

A.l.l HEir S/CNS SHA.l.l B£ /H ACCORDAHC£ lr/TH ART/C.lE //, !J/V/S/ON 3 
OF JAKE'S C/7'Y COUNTY ZOH/NC O.RD/NANCC 
AU NE'Ir UT/£/7'/KS lr/U .BE' UNOK.RC.RIJUHD 
7"#E VC.R-Tl<.rtL'Dfrl"um 1S -r;!iD 10 ~cc. ffk>.J<4m&,._.r,.noJ 

-~~,_L'rJt 0 
~'-:' .. -

.;-
~ . ~ 

8. .. llfAII l RAYNES 'i; 
-~~-. Ill~ # NO; !) 
~/ +: . / n* ~v.:;,· 

HOT£: 1'H£S£ PLANS lr.l:.R£ PRl'PAR.I'O BY OL'AH £. HAYHKS 3-A SURVEYOR. A.lL .OIU.!HAC£ DL'S/CN AHO STORJI 
IYAI'KR KANAC£¥SH1' "AS .REYIJflrSO BY JAJflfS Jf/7'CH£U 3-B SURf/KYOR. ALl ORA/HAC£ CALCl/.lAT/ON AH.O STORJI 
"Af'KR JIANAC£JIKN1' "KRK DON£ BY JAJISS K./1'CHSLl ANP "lfRJf SUBJII1'1'KD 7'0 JAKES CII'Y COUHJ'Y 
KNYIRONX£N1'AL 0/VIS/ON . SAIO CALClf.UI'IOHS lrSR.I' SICH£0 AHO SA'.ALKO BY JAKL'S XITCHKU. 

OAK 7'.R££ OF'.fi'/C£ PARK 
AH.O A/.R7'/CH7' S£.£F' S7'0RAC.£ 

f.KBl/A.RY 24~1998 

MKCASTrR 

H/S LANJJ SUR VEY/NC /NC. 
P.O. BOX 100 
PROV/JJ£lt/C£ FORCE, V/RC/N/A 23140 
(804)966-7017 FA%{804}966--7140 

0 

SH££7' /HlJffX.· 

1 7'/7'.l£ SH.i"'£7' 

THIS IS A SITE PLAN AMENDMENT TO SP-23-98. THE PURPOSE OF THE 
AMENDMENT IS TO SHOW A REVISED BUILDING FOOTPRINT FOR MINI
STORAGE BUILDING "C". NO OTHER CHANGES WERI! llloftDE. 

2. £X/S7'/HC COH.0/7'/0HS 
3. S/7'£, CJU.O/HC, AHlJ l/7'/.l/7'/ffS .P.lAH 
4. ff.ROS/OH AHlJ S.KlJ/N£H7' COH7'.RO.l P.lAH 
5. S7'0.RN TA7'.K.R .VAHACN£H7' .P.lAH AHlJ lJ£7'A/.lS. 
6. S7'0.RN SS!r£R PHOF/.l£S AHLJ S7'0HN Sfflr&.R. · 
.lJ£7'A/.lS 
7. SAH/7'AHY S£fiT£H .P.ROF/.l£S AHLJ £ AHLJ S 
lJ£7'A/.lS 
8. MHlJSCA,PE' AHlJ £JCH7'/HC .P.lA.N 

9. lJRA/HACF A.R£A .P.lAH 

:=_.! 1 ~ '1F 

-- 5lr'T1 '1'6 

P.R£'PA.RCD FOR 011'NCI? 

(,j(,/<'18 

t_., jzsf 'i~ 
2/ '1 I '1'1 

A.lBCI?T 11'AYNC AND JEAN£'TJ'E BRADF 
2501 KAH/ON LJI?/f/C 
lr/LL/AKSB'URC'. V/RC/N/A 23185 

OAK 7'/?££ OF.Ji'/Cff .PARK 

A.NlJ A/H7'/CH7' Sff.lF S7'0RAC£ 

PREPARED BY: 

HIS LAND SURVEYING 
P.O. BOX 100 
PROVIDENCE FORCE , VA. 23140 
(804:)9611-7017 
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NOTE· C.IUVEL ACCESS TO BE 
CONSTRUCTED TO SUPPORT THE 
lrZ'ICHr Of fiR£ E/1UIPNENr 

VARIABLE 
20' DIIAINACE EASENJfNT 

AN.l' fiRE ACC£. ~ 

" ,, 
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JI'IRI LANE NOr.J'S: 
1. JI'IRI fJ.NES SHALL .81 JaiiK1l'D lf717I SFCNS. 
Z. rHE lflJRI)S "NO PARJUHC JI'IRI MNJf" P.DNT'Jf IN RED 
ON A THITF .&lt:KrlBOUHD 
3. rHE TO.RDS ARI YISI1If.Jf JI'RO¥ DIRJfC170H OJI' fYU PZL. 
4. BOOtrJ¥ fNP SFCN LOC.I.r.I'D NO I.&SS fYUIH JI'OUR JI'Jfiff' 
AND NO HICBrR r&IN SIJ7'EN FUT' ,UJOPZ CIUDJf. 
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:wTI:. THK PAJIKTNC LOT 
ENCROACHES IHro t7REENSPAC& 
HAS BEEN ALLOirZ'P BY JCC 
PLAHNIHC fOR SAVINC LA/ICE 
OAK TREK IN O_.,fiCE PARK 

30 0 

'it ::q:r~ f tf -
CRAPHIC 5'CAL£ 

6< X 1 fJ 'OINT !"' £.4 :EAIE'NT 

3()' VPOT ./JNUHJC£ £ASK.VEH7' 

--12' 

E..YIS1'/NC N.H 
roP-84.48 KORE N 'lKA/. ROOT 

/NY 0{/7'•78.48 CONNKCTIOH OR J'(lUAt 
/NY IN= 78.515 

JaJIH0/..8 CH.lNJ/1./. riLl. !fOP n1 BK Jl.. -.4Jiid - -

GENERAL EROSION AND SEDIMENT CONTROL NOTES 
8S-1:UNUSS OTJaRriSIIN.DICA'nD,AJJ. YJ'G.I'!'Af'JVJ' AND Sf7WcnJIUL EROSIQNlfND 
SEDIJIZN'f' CON'TltOL PJUlTICSS riLL Bl CONSTRUC'nD AND IIAINTAINID ACCOilDlNt; 
1Q JIINIIIUII STAXDIJUJ$ AND SPECirtCA'ITONS fJr 'J7a V1RCIX1A 8/WS/ON AND 
SZDillENT CONTROL IUNDBOOIC MfD Vl1WlNU RZCfJ'LA.riONS VJM26-08··00 
6ROSION AN1J SEPI'IaNT COJIT/fOL REGULATIONS. 

65··2: Tia PUN APPROYINC .i.UTHORITT JIUST B NOTU/6JJ ON6 RSK PRIOR TO T'RZ 
PRI-cONSTRUCTION COIITERENCI, 0/n UIK PRIOR fO Tim COJOa}(C~Jall'r OT UND 
DIS1'URBINC ..tCTll'lTT, AND ONI nB PRIOR ro 'J7a I'OUL INSPIC7'10N. 

8S-3: ALL EROSION AND SEDIJIZ!IT CO."iTRDL Ji8ASURZS .nl8 ft) BZ PUCZD PIUOR 1'0 OR U 
Till 1'1lt3T SfWP IN Cl..UIUNC 

ZS-4: A COPY OT 1'1lJI APPROV.D EROSION AJIJJ $JU)!IIKN1' CON'fiWL PUN !l/1ALL B~ 
JIAJN'TAIN6D ON S/U AT ALL f'tlaS. 
IS-6: PRIOR 1'0 COJIJliNClNC LAND DISTURBIJIC ACf'1'111'f8S TN~ Of'HZR f7lJ.N 
INDJCAf'BJ ON 1'HZS8 PLANStiNCLUDJNC, BUT NOt L/JilRD TO . On STT6 BORROW' OR 
Jf.I.Sn A.RJ'..tS) f'HI COll'l'lu.C'TOR SI£UJ. SUBII!f A SUPPUI/KNTMtY I.RDSION C011'1'R()L 
PLitN 1'0 f'BE O"lnaR roR RIYIIJT AND .ti"PROVAL BT '1'116 PLAJI APPROYlNQ AU7'BOJUJT. 
IS -8: TIU CONTRACTOR lS RISPONSIBU 'DR INSrALLAriON OT ANY AJJDJriOKIJ. I ROStON 
CO/f'17WL JI&ASUUS N&CISSUCY 1'0 PRI'aNr EROSION U1J SIDDIZNrAf'ION AS 
DZ'n/UilllnJ BT f'81t PLAN APPROV1NC AUTBOR!f'Y 
8$-7: ALL DlS"'IilnD ARJUS ARE f'O DRAIN 1'0 APPROV.D UDIIIZNf' CONTROL Ja.ASUIUS .4T .u.L f1JIIS 
DllRINC !AND DISf'URBINC .A.Cf'TVlTliS JND DURING Srr& DKVZUJPIIINT UN'flL 1'/NAL 
STABIUZA'tJON IS ACllmVVJ. 
IS-8: .DURING DZrATI:RJNO OPKRA1'10NS, lf'AT.I'Jt ntl. Pfn/PIIJ lNTO AN APPROV.IJ 
T/Lf'IRJNC Dri!CI. 
IS-'i: TflZ CON'f'RACTOR SIULL INSPICT AU IIROS/ON CONTROL JI"&ASUR6S HRIOD/CALLY AJIJJ 
AJTT/R /UCH RUN-0" PROPUCING Il..tiNTALL n.ll'l' ANY N8CBSs.4RY lt6P.A.IRS OR 
CUANUP 1\) IIAlNTAIN '1'1U I"ICTfVIJaSS OJI' f'HZ KROSION CONf'ROJ. DIVICI$ SIULL 
In JtA.D6 JJDaDIAULY 

} {() 

• 

30 60 90 

==:::E::===:::::--,---Fr =-=== l 
F££7' 

OAKTRffff OFF/C£ PARK 

A.!V.O A//?7'/CHF S£LF SFOJ?A C.E: 

S/7'£, CJ?A.O/.!VC, A.!V.O U7'/L/7'/£S PM.!V 

PREPARED BY· 

HIS J.MlD SURVEnNG 
PO BOX 100 
PROVIDENCE FORCE , VA, 23140 
(604)966-7017 
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THE PURPOSJ.. OF 1'H£ EROSION CONTROL. Mf:.4~CRE.t:: SHfJWN ON T!-!ES!' PJ..A,\ S H-iLL bE 
TO PRECLUD FHF TRANSPORT Of< .4U W4.TERBORNE SEVIJIENTS RES I LTJNG fROM CON.·:TRUCTJON ACT/FIT!£' FROM 
l:,'Jo;TERINC O,VTO ... DJArt..-.'T PROP£RT!ES OR T.4TE lf.HE:RS !F FIELD fNSPECTION REJiFA~S THE INADEQUACY Ofi' 1Hl~ PLA.-\J 
1'0 C:Of ii<JNE SFD!MENT TO fHE PROJECT SITE .. 4PPROP!i.JATE' lt/ODJFJCATIONS WILL BE MADE TO CORRECT ANY PLAN 
DEF!CJE."'CJF:S IN ADDITION TO THE.~F NOTES, AU PROVJ:WJNS OF THE VIRCJivl4 EROSION t!VD ~EDIME.'•'T CONTROL 
Rf:CULAT!ONS SHAI.t APPLY TO TH!S PROJECT 

1 AU EHOS!ON AND "'if'''lMENT cnt~ TROL M£.-i .C::fiR£S .')'HALL BE JNSfAU.ED 4!VD MAJ.\'TAINED INACCORDANCE WITH THt 
'"HP.GJNIA FFI.OS!OJ•I ANI> SEDlJiENT CONTROL HA.VDBOOJ.,-" 1/iE C'ON;RACTCR 'HALL BE THORQU(;Hl\ F4M/LJAR WITH ALL 
APPJ1CA8U M£4)/JRES rONT_MNED rHfRl'IN WHICH MAl 8£ PERl'JN£,.'1 1" Tl T:!IS PR.OJ£(.1 
A.PP!,/CA.BLE ~.1£.-{!~:URE~ CONTAINED THEREIN ii'HIC'H MAY Bt Pt.'RTJN.ENT Tl THIS PRCl.!FCT 

2 ALL PVI.VTS OP CONSTRUCTION INGRE::::s AN/) ECPJ:.'S', SHALL BE PROtECTED 8}' TEMPOR..H?Y f"'ON'''TRUf'T!ON E'NTHJ..NCF TO PREVENT 
TRAC!(/VG OF MUD ONTO PUbLIC RfCHT OF itA iS .4N F"NTRANC'fi' PERM!'!' FROM VlJOT !S REQU/R£1J 
.0 /UDR TO 1.Vr LON.ST.'WCl/0."' ACT/V!T/1!:;;. WJ7'lflN STA7'E RiGHT OF h'_H IIHJC"RF ~:"l!DfMM•iT I' TRil."·:SPORTED ONTO A P!'RU( RrlAD Sf}RfAf.::E 
rT/B R04D .:-H:il L RE THOROUGHLY CLEJI},'ED Ai"" PIE E'.VD OF EACH DAr 

3 A PRECOJ'. C::TRUCT/0.11,' M€l;TJNG SHAL; Bi; !/E!.D ON Slrf BETWEEN COUNT' THE DEVELOFt'R .,.HE Fl?OJE{'T ENG NU'R 1.VD !'fiE CONTR.M'TOR 
r·RTOR ro THE lSSI.'ANCP OF THE L.i/'.D DJSTURB4NCF PERI./:"T TflF C'JNTRACTOF. SH_ij.!.f. Sl'Bif/T A SEQUENCE OF CO!\'STRUCTJ:J}.j TO T1Jt' 
COFNT! FOR APPRm'AL PRfOR TO 1'Hl.: PRECONS"TRr-'CTffJ.'< 'IE£TUIG 1'HE COI'iTRACfOR lf'JLL SUPFLl ENHR0Nit/E.NT4.L lJIVJ:S.·[QIIi ff/T.H 
TH£ NAME OF THE f"'DIYIDUAL I'Hn WIU BF RE"'POA'. fBUJ FOR E.'·i~LRJNG .'.IAJNTENANC'E OF INSTALLED MEAS[·RE<:< ,_w ·1 b.>~II.Y !1.4SIJ 

4 <::EDIA/l.'VT BASIN;;, AND !RAPS PE /\ lMf'NTER l.'IA"E~ 5'EDIME:NT BAR R.fERS AND OTh"ER .'.//:, ~ <:;URES : .II.TE,.,DE/J TO TR.1P SED/ME • T 
ON· ~;;.:tTF AI0ST RE COASTHUCi'i'D AS A li'JRS1" <::;TE.'P IN GRADU•iC AND Ell::' MAfJF FUNCTIONAL BEFORE UPSLOPE LAirD f}[SfUhB.J..V(E TAKES PlA"~F 
EARTHJ:.N ~·rRl.'C'TURES .~UC'H AS D.4MS DIAD. _4.ND Dll:£ ,-q$JO.V>' IJ US1 BE SFEDED A~D MULCHED lAHfElllATLl" .4FT.ER l."'ST4LLAT'0N 

f'£RIOD/C /NSPE.'CTIDN ' OF THF' F'ROSJON ('ONTROJ, UEA ~URf.C:: <::HALL BF MADE 1"G ASSt:!S THEiR CO,\'f)JTIUN AN}-" 
.4NY NFCFSS.4R'r" fr/.4{.~ ·z.t,'.iNCf' ar THE J,fE45'/.R£'!::> SHALL BE 4U~OVPUSHE.'D IMMEDIATLY [PON NOTEFlr.A110 EY TrJE t.0/'}'11'"/ 
4}·tD Sh'4LL /NCL/T!JI lfiE REPAIR OF Mt'k,.'CiR.E!:J DAMAGED In A·"iY SUB CONTRArTOR !NCLUDJNG THOSE OF THF PUBU! UTILiTY ('0MPA:'.JJFS 

~ SURFACE f"LOWS OYF.R ;·ur AND FiLL .. ~LOPES SHALL BE CfJ,\iTROLLEO B'i EfTHER REDIR1:..CTENC FLOWS FROM TR..-4"1·-"VERSJt.G T/fE SLOPE~ OR BY JN FALLIN& MECNANJCAL tJEVJ\£,<:: 
fO S.APE'L1 LOWER fYit TER IJOW/'h1 OPE WITHOUT CAUSIN(; EROSIU.'Y A lEYPO.RARY f'lLL .DiVL'RSIO•,'(!TD & SPEC 3 10} ~HAl.-(. BE _fNST.ALLED PRIOR TO THE END <)F F. A( H WOR1<..1NG L'AY 

6 :;,EDIMENT CO '."TROL MLASL'RES .J.IAY RE UIRE MINOR F!El..D .4DJUS71JEN T5: AT riME OF CON TRUCTION ro JNSVRE f"HEJR INTE-"'N'D PURPOSE IS 

~CC(I I/PL!SHED P"NVIRO,VMENT41 D!'r1SION APPROVAL W/U BE REQUIRED FOP. OTHER DEYIATJONS FRO.V THE 4PPROVFO PUNS 

1 TJIE r:ONTRACroR SHALL PLACE SOIL STOC"APILJ::S AT !'HE r OC . .-TJONS SHOI't'N ON THIS PLAN OR A.S NRECTfED 8~' THE ENGJN£f:R StJEL STOCKP!l FS 
SJ-J.4l.L Bl.' STABIUZED OR PROTECT£'D rrlfH SED!NFNT TRAPPING MEA S'f.;RES OFF-SITE AST£ OR BORROW AREA.S SHALL &F 
APPtlfW£V Bi "''HE ENVJR.ONMfN'fAL J)[VJ,'-'ION TO THF lfr!PORr OT 4.NY RORRO F'r OR EXPORT OF ANt" WASTE Tfi Of' FRn!l THE: PROJECT »•TE 

8 THE roNTR.4CTOP. SHALl COMPLETI:.~ DRAINAGE: FA.ClL/'FIES :rrrHl.V 30 DAL FOLLO WING COMPLETION OF ROUGH CRAPLVC o1.T 4Nf POIJ-17 WITHIN THTS PROJECT 
THF JNST.4LLAT/ON OF ORAIV4CE !'.4.CILJTIE::.. SHA.LL TAKF FPf'Ct<;DANCB 0'.-Eil 4.LL UNDERCROlu\'D UTILITIES 
OU7!"4.LL .DITCHES F"RO·\f DRAINAGE STRUCTURF'S S"HAU. B~o .":-'TMJILJZFD I.VMENATL! APTER CONSTRUCTION OF SAME THIS iNCLUDES 
INSTALI.ATIDN OF EROS/O?V CONTri.OL STON!' OR PM'ED DlTCH£:0.:. WHEP.E REQUIRED ANY [!R..J,JNtG£ N"TFALLS RFQIJIRED rc'-? A ~"RFl'T 
M[:ST m COMPLETED BEFORE . fR££T GRADING OR UTILITY /VSTALLA riON BFr";fNS 

~ PEF.Jl,-tNFfYT OH rFNPORAR.Y ·"'' ST4B!Lll.ATJON lrfUFT fit APPLiED "'t Ai..L DENT.'PEll ARFA.) W/THIJ<: '7 !lAYS Af'TPR CR.4.L£ IS Rl."ACHEJJ ON Ah}' PORION OF' TH€: SITF. 
SOil. STAl!1LJ,": .H/ON MUST ALSO BE 41'PL!l'D TO DElWDFD 4,'?f.A,,.. WHICH M-l l" "lOT BE AT FINAL GRioiJE B'·'T WflL RE!fH/'; DQRM·1J/T(UNV1STURBED) FOR LONCt.~R THA.V 10 DAr ... 
.SJAB![.}ZAT'JON li/EAS(,RES INCLUDE Ff,Gt.'TATIVE E";;TI!.BL!S!"l&It'N?' NULCHIN, AN.t "HE £ARL}' APPLIC4T!ON OF CRAJ:El BASe MAT$RLA' ON .-4-.RFA TO BK PAVED 

10 NO lJ(Ifl;£ THAN JOO ,;'EF T OF ._ 4NI7'ARY ;·EWER, STORM SHfER. WA.TER!,l!•."ES OR UNDERGROUND UT/lj l'Y LINES AR.E TO HE 
OPEN AT ONE T'ME F'OlLOW/h"G INST4LUTJO.V Off .4NY POR-.rCN 0} THESE ITEM~' .4.U. DISTURBED AREAS ARf TO BE }M41FD!ATLY STAb!UZEfr{f f THE SAME DAY) 

ll IF DJSTU.RB!._"D ARL~ :,rA8JL!1'fO-"' 13 1'() BE Ar:CONPLISHED lJ£.RI\"f.-. MfJNTH:i Of' DEC- JAN OR fFB STABJLJZ.4TJO!I 
"'HALL .-ONWST rJF MCiLCHING IN M'CI)!WAN(t if"IrH SPECF.'L'AT'nN 3:; :·f:EDINC fl'rLL Tf-!£N TM,:E PLACF AS SOON 4\' THJ. SEA.;l·oN f-ERMJT5 

SOIL 

LG. TliE TFR.V t~EDJ.IVG. FINAl. VECErATJVE rJ~'EN flR C.:TAB"LZAT/(l,N )_V IHIS PLA"-" SHALL NE.4N $UCGe3SFUL CERJLINATION AND ES1'4BLJ.,H,VENT OF A ::-.T4BrE GRASS COVER 
,•'RUAI A PROPERLY PREPARED .~t'EDBE; CiJ.IIJTAfNl. -c THl' SPf('iHE'D AMOUNTS OF :iEED. LIME. A.''ID F£RT/[JZ£R 1111· A(C lRIJ4NCE r.t/TH SFBrJFlr.A1'JON 3 3::0 FF:R}.{!1t/ANT S££Dl'VC 
!RRIGATff)N EJU.Ll. BF. REQUIRED .AS N£CE8.5.4RY TO INSURE ESTABL!SRIJF'NT •JF GRASS CCWER 

13. ALL ~"'WP£ ~Tf:fi'PER TH.4N 3 I ~HAlL REQUIRE THE L"SE Of ERO/'/ON CONTROL BLANKEtS srrtH AS FXCEJ..SIOR fi!.A!v"k£T~ tO 1ID IN THE £,< TWLISHMENT OF A 
\HETATJH CmiR [,";$ ·'ALLA'i10N ~H.-tLL Bi." !N ACCORJl4NCE i'IJTH <:;PEC:F'!CATJOJ.i 3.15, JfllLCHJNG AND '-f'iNA!'AiTFRER"f; INSTRIJCT/0/'t;S t,·o -:-:LOPFS <::HALL BE CREATED STEFE·ER T!J4.N Z ' 

14 iNLET PROT.ECTfOh' ,.._- .4CC?1WA!I.'i"F wrtH ':WEUF!CAIJON 307 CiHML BE PflOVTDF:C i'OR ALL STORM DRAIN INLETS A <:::()oJv Ao.S PRA.CTICAL FOLLOif;NG CONSTRU(T/IJN 0.' SA.4.1i? 

15 TEJJPO!URl' LINERS ... Al('H ..tS POLHTHHFSE .. HEETS 5"1/ALL DE PRO'V/DF.D FOR AU JAVED DJTfHL·~ UNTIL THE PERM-4.A,"£Nf r'ONCHETE Ul'll'R IS INSTALLED 

l6 PAY"ED DITCHES H.-ILL BF REQUIRFD 'fiiHERErE'R ERO~!ON I:: E'Vll ~!.NT F R.liCUI..AR ATTENf/ON SHALL BE P.4.1D rn THO .... ;.. ARE'A.S ifrHfP.E GTlADES EXCrJ:'D 3~ 

7 TEMPORARY EROSION CONTROl MFA5·'L'R£S iRE ,VOT TO t ~ RE. MOllf:D UVT!L DISTURBED .-!R£AS ARf "TA fUZED. AFTER STAB[Ll?ATJON IS COMPUTF _4/.1 
MEA'-'URPS SHALL f:IE HFIJO~'EE WIFUI'• 10 .DAY .. TRAPPED .''fflliJFfi/T SHAI.L B£ r:PRf.AD -1."--D ;:,i.FDED 

18 A. -BU!l..T !J!?..HfJNC.... MUST BE PROVJDr'D F 1R Ad. ~,.;ETL'.'fTlON BNP FAClUTIF: .. ALSO UPON COMPLETlON THE CO,'t"STRUCTJC,,.., OF ALL fJETtNTIJNIBMP FACIUffES 
- SH4i.JL BF ·'ERTIFJF:tJ BY A PROFFL'S.)!ONM .. ENGfA'££R ~·no lN~PfCTED THE STRCIC'Tt'RE DURJNC C(J"-'STRUC'TJO}I lHE 1 l'R'TJf'JCATION ;HAU 
t\I'OT/i' TifF PA..N:JrllV& biJ[Ij ~a rHF' BP:ST OF HIS HFR. !U•. CM!.vr HNOWLEDCE 4.ND BEUEF THE STRf./CTURE ··c~s CON .. ~TRUCTED f}i ACCORDAh'CE WITH THE APPROVA.L PU}i AND 
£HCHOAC¥FS .IN1'0 CR!:.l'NSPACK 
liAS B.tf.lW AUOII'K/! !JY JCC 
PL4NN.INC FOR SAVfHC IAHC£ 
OAF 7'R£C IN OFF/CF PARK 

~ 0 ~ M 00 

ffilliffiii~HHIIHI±~==~~~~~~I ==~J 
CRAPH!C SCAlF FE£7' 

JOINT AC. £5 > E'A. >!:VENT 

OAKFR££ OFF/C.£ PARK 

AH/J A/RF/CHF SELF S'FOI?AC£ 
EROS/ON ANJJ SEJJ/H£N7' CONTROL PLAN 

~CAl.!' 1"=30' 

PATE 2/24/98 

23140 JOJJ No. 1217 
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I PC=79.3 
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-r 
7'J?A<;'H PR07'£Cl'/OH FOR .lOH' F.lOlY ORJF/C£ 

~---~-

J'flfS £1.t?T..Jfl JS FOR CR4i'A ONlY, NOJ' JliS/.'R SJ'HrJC7'1.lRE: 
~ 
' 

7'0P .li'£=77.6 
10 F££7' 

3
:1 

~'-~1-------~ 1 0 F007' 

fHP.li'H7' .li'£.=77.0 6 F££7' 

CI?HC.NA'J".f' CJF..f'HCA'HC'Y SP/.UTAY 

100 17?. STORK .l'UY.=76 43' 
2.~ TN. ST'O.I<K £U.'Y. -75.80 
10 rH. sro/iv rav.- 75.69 
2 17?. STO!LV KUY. 74.53 

TOP 75.00 
JJETATf'RIHC n 

JJEWC£ \I 
DfiY STOIUCK £.!,£11:=7!5.0 ~ 

lrET S7'0RACK .!:Ufl: 73.0 

TOP 0,<' JJAN .l'.l= 78.0 

Z 3.25X:J.Z5 
ANTI-SE.!:P COIJ.ARS 

C.LKAH-01/r .EUf/=72.0 -R- R 
.!:.B:::0!..;7'7'.:..::~:::'K:..;A'.:=:'.ll'=::..:,Y;_. -...:.7.:.:1·:::0 ________ _j_ _ __j;_"'_"'_J__L_ _____ y u 

KKKHt74'HCY SP/UIUY 
/HV£R7'= 76.5' 

K%/S77HC .0./ 
7'0P=67.43 
/HY.EfiT'=64 78 

4" £01'' FMT OR/F/C.£ 130' 0,<' 24" CNP{ASPHALT COAT.£.0) 0 4. 78% 

Sff.H\B.HP LJ£TA/L 
HOT TO S'CA.l.l' 

18 24' 

~ur PABKfHC T'/Uv.E£ TAT 

8 
2" <;'df ·2.4 DITVK/HOQ.S 5'Qfi.#'ACI COQRS.l' k-

-~- ---, 8" 21-D TYPI / AC..~ __j 
~- '"" Brnyu <X 

18 

"' 
24' t-

TYPICAl PARK//VC LOT SCCT/OH 

TK\DND IH,<'/£7'RA?/OH /MS/H H()7'.l'S 

1 TH/S POH.P IS 'T'!) ).l'fiYr AS A S.ED/NSH7' .IIAS/H AHD 7'HEH T/U B.' COHY.l'fiT'£.0 TO DKP\SII"N. 
Z UTJfR COHSTRQCJ'fON /S CONPI,£7'.£ .BASIN T/U DE C.l.l'AN£.0 Ol!7' OF AI,£, S.l'DIKKH7' AHJJ B07'7'0K TIU DJf .l.l'YJf.l.l'JJ 
3..4# AS BUill' Sl!RV.l'Y 11"/U DE NAJJ£ o,r THIS DAS/H TO /HSl!R£ COH,J'ORV/7'Y "'7'H 7'H/S P£.4N. 
5 7'HS .IJAS.IH SHAU BE /KJtS.PMT'lY STAD/US/:'.0 T/7'H SIID AHJJ KQ.LCH /KKI.O/A7'£Y AFTIR CONSTRUCT/ON. TH.lt QS.l' 0,<' .LOI 
.vA/H7'A'HAHCI IUP/.0 CK.I<W/HAT'IHC CRASS.£. SQCH AS F.ESCQ.l'S S&IU D.£ QS.£.0 

18' 

PABKfHC 

6" 21-B TYPE/ ACC 

18 

cc-2n 

OAK TR££ OFF/C£ PARK 

AHLJ A/RT/CHT S££F STORACE 

SIYK\B.VP LJ£TA/.LS 

PREPARED BY 
/ 

HIS LAND SURVEYING ___..""' Z/24/98 

P.O. BOX 100 
PROVIDENCE FORGE . VA 23140 JOB NO. 121. ?' 

(804)~!6-'7C 17 SHEET fiOF 
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SECTION B-B 
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SECTION A· A 

-
•4 , .. Smt;~~~tiiO..& ~ IZ" 
C·C111bol pllrt.ctillloM ~~ 
1o ~COI'Otte to'""'" 
nt1"""-t. 

CONCII(TE GUANTITIES FOR MIN. DEPTH 
i:ZHCQIIC.,..• 14-t0(:\1.-~ 
1! .. eant-IJIJ'- 1.$21 Cu.'f& Coftcftft 

~ ,...,.,. ..... 2."1i4"1't0tdl1NY bt ~~~ -c::ont. ptpe.· L6to C11 'tdl. ~ 

-""'- T-1>·!,. 
a. .. ~-- l817 Cu-- 'l2llllc'lltl 
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Ti-tf ..1 
-ONS FOR 
CAST !AON CMY 

SECTION C·C 

APPROXIMATE WEIGHT 
C011 Iron 

Grolt- 363 ! 18 lbl 

DETAILS OF COLLAR ANO GfiiAT£ 

STANDARD DROP INLET 
I?.A~ itt( PIPE: MAXlMUr.t DEPTH (1·1)" tO' 

~-bf:i'IUITMENT 

TRANSPtSRTATtpN 

¥lit-. lt*ilirld CWI'*"" h lftvtrt RIDIMtltlclcNCI 
In occ:ort:IIMI wifh SttJndotd ~ f$..1. 1\t CWI Of 
fvrntltlifvl <IIMI ~ Gl ~ -e..,. to"' 
~ ,,. -., 1M tlldtMMd m 1t1e pra bill tor ftM 4rop 

mttlc~ 

fl'l!s tl•l'l'l may bl precos' or to.lm !lk!Ce 

AU CGII 11'1 pkxll Contf' ... 10 b4i CiOK A3. For Pft:',:GSI 
5e-e SN.t 10103 

Tht ~ .. 6mentien shawfl on .. ~ oM tl*ifiM 
c:m fhet*IM wilt bt men.-.ct hom 1M~~ f1l tM <Jut
toll~ 10h!OP of IM ltNdurt PIGI'I .. H~~ns 
or@~· 8'11, tar ntimOitnQ puflKIIfl om the 
oelt;IOI4iiiW41Jiou& 11'1011 be dt1err~~~il'ltd: try tht CDI'Itructor 
from ~ coedltk:IM 

r. , .. """' lttt *-'' d ... ......... ,....,. .. , 
ltle llcftom olftlt l'lrvdln,IN ll!'rct II ltW tto\ttllft 
ftJJf 1M ......... ~ ..... to,...., stlln6tg 
Of ~ d .... V1 1ht lhetlia ,.. ~~ far 
n-1 ................. ., .. plt:iltldb ... ,_ 

NOT£5 

""' Gi-tllfnGhl mt'lhoft ., ondlorott. 
"""'~ ............ of fl'll fntiJ~.Hr, 
moy M tvbttttiMMI few IN COli """ 
IUfl • lfiOWn -.on. 

SPECIFICATION 
RfFERENCE 

7~~ 

302 

0/3 
T'OP=83,'l 

-----·- ---- -- .... 
,- -. ---- -------------·---·· 

800 

/'iVV-?9. 7 

75.0 

70 f) 

/J/ 5A 
80 0 T'OP·• ;·g 3 

20.9 !J' 15" !?CP @J 00% =---
i#Y iff- 76 8! 

/,VV 0!7~ 76 71 

PI- 5 
/'!_}/':. 7R b 

[1 ___ - ---- ---~-~---- n --- ~--~-------~-====~=------=-. ----- I --- ~====--.. -... ~·-----_-_L_J 7.'i iJ /iVF ('fiT. Cfi. :1 - --

?00 

/NV IN~ 75.t!:' 
!NV CY'T-o ?-1 g~T 

MH-2 

106.07 

·-- --~-

For <let olla of all COinj)Ql'1tfl t per ts and 
"General Notes - Pr ec0$t' see sh&ets IOJ.Ol - IOJ.H 

SPACER UNIT 
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-----!------
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____ ...j, ____ _ 

I 

RISER: UNIT _ 

I ! I -•-;-•-
- ---1..-- -: 

BASE UNIT 
I ! I 

-•-'--•-
1 r I 
I r I : 

-•-'-•- I 
I ! I 

I- - FOO~~---k.t.iF-2 12l 

~ 
i 
I 

• 

• 
RISER UHIT 

MONOLITHIC 
BASE 

• 

PRECAST MANHOLE 
VIRGINIA ot:PARTt.IENT OF TRANSPORTATION 

D/-6 
T'(JPz76 0 

/iVY OliT:7,? 90 /iVY /1¥~7223 
/NY ovr~ 72. 13 

/ 

/ " 

1-
_..., ___ 

• 

1--------
• 

RISE!! UNIT 

- ---- - --
• 

REDUCE« UHIT 
1-- ---!---

BASE UHit .· 
I 

I ' I 
-·--l -·-

I 1 I I 
I f I --·.., -·-

' : I i I 
I :- c . .-' .t.W 1!1'!1< . - - l 

nr-1 
/HI' Ol/1'~71.61 

~ 
CLASS/ R/P RAP 

,?7 £f ,?4" R<P 01! 2.48% 52 £f .10" .R<P o 1 o:r 

-_i 

... 

Cl ..... ellloi.U.ff---1----
- 1ft ...... 40001'111 ,.... 

Tl'liaCll111ialollt--deoltlil·potld 
is 40 IIIPI!or • 011 Run1lllaf . jl fiiiCI 
45 t.IPtlcr 1ft& m dM!otMd ....,. OIMI 
lllburbon areo11-

STANDARD CURB 
VIRGIN! A OEPIIRTMENT 

ol 
TR4NSPORTATION - - - -· ..... --- ------·----'--'-"-·------'--------------'-=.;.;;:..;...., 

?5.0 

70.0 

¥H·I 
/J/-7 TOP-76 . .1 

roP~"'.c -·-] 

n~ -~~-~ ~~--= 
IHI'OlfT=7E.5 /NV/H~7Z:.!3 

/NV oer~ 72 1.1 

S4 £1"' 15" RCP 0 0 .. 50% 

STO.RN SET£/? ST.RtiCY'!/.R£S 

80.0 
£!/- tlA 

T'OP•· 78 iJ 

/}/ 6 
TOF~'77.0 fl 

?.5. '"l b:-------··--- . -·- . -lJ--

lN"V ~t-'-;-;;;---------~.---:._-=-=-============---=._-=_-=._----~----
241 £.1' 16'"1?i'P@ O!U% ------~ 

70. I) 

IHV/1¥~7.1 0 
/..Yf' OfiT-"" 72 g 

lJ/-1 
YD/lT lJI
:/'OP-.: 82.7 
i#Y OV7'-79. 7 

1)1-·~ 

YJJOT' 0/-1 
l'OP=79.3 
tHY Ot/1"= 76 3 

J'#'-1 
f'P01' S If'- I 
.rxr 71 61 

N-2 
Y£)(}1" lJ/- 1 
rtJF'~::tJR.O 
!HI' /N ~ 79.0 
,'NV Ol/J"-78. 9 

lJ/-6 
VJJOT lJ/-1 
JVP= 77.C 
/NV /:V~~V 

I .Hi' ou·r"' 72 90 

P/--3 
/'POT lJ/- 1 
roP~83.3 
/NV IN=76.81 
/NV Ol'T'• 76. 71 

/)}-6,4 
VJ)(JT /)f. I 
1'0P:7/J.O 
INY OlfT=r 7.'5 0 

P/-4 P/-5 
VIXJ7' IJ/-· 1 VZJ()T LJ/- 1 
7'0P-81 o JrJP=788 
/IYF /N= '?6. 09 /NV /N=75-. 0'7 
/HI' 007'~75.99 /NV 0l'T~74.97 

KH--1 
!VP~76J 
/:VV /N~7<?.33 
I:VV (}lfF= 72 i 3 

f)/- ? 
vpor o/--1 
roP~~o 

/A' I' Ol·T~ 73.5 

STORAI SE!rER PROF/LES 

STORN S£!r£R JJETA/LS 

S'l'ORAI SPirE'/? PROFILE'S 

HO/?. SCAL£.1"=40' 

VP.R'l'. SCAL.£:1"=5' 

DlAh l RAYNES PREPARED BY 

HIS LAND SURVEYING 
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PRllVCJPAL SPILLWAY DES!GiV 

AN I vOR1EX -

OEVlCE Dr~ 

---

r E>.< tRG(NCY SPILLW'" 
C~EST 

REI 

----.--

H •JEIID Ctl PIPE THROUGH fMBAi'Y MENT 

h - HEAD OVeR RISER CREST 

L = LlNGTH OF 'IPE TIJROUGH EMBANK,ii:NT 

Dp~ 01~'1 ~1ER Of PIPE TrlROUC. [l.'ijAN~>IENT 

D,- = DIA~ETE OF RISER 

. ource· Ya. f>SWC 

H 

l 

j 
Pl:tte ; 1 ~-7 

l_ 

RE C 0 tf Jt;J E 
SYSTEJV! 

IDED DEWATERING 
FOR SEDJAJENT 
BASifl 

="'ROViO£ MEOUATE 
STRft.!""'PlNG 

t OCPTH 
TACK \i,(LD 1.o l-t: 4ft." I.)'-' r• >, 

PE.Rr-ORAiEC POLYE.'Trl'Yl...f},~ 
DfJ'I. NAGL TU(P-lG, DIAirETEP 
VAhlE$ (~t( CALCUU'\T:C·"lS •f . 
APPLNDIX J 1.; -~) 

VAR:ES AS 
hlLQIJI':EO 
FOR " DPr " 
_rOAAGL \ 

t 
-f'' )ll,.),::u..t 

Cf'WATEQH.JG ORIFlCE. 

____ l 

t 
WET 
S fQfij\L .• ;l 

L CORRUGA'ED o-" RISER 

SCHEDU.E 4:) SlUl STUB 1-FOOT f.HNiM1JI-.' 
D!A~llfR VARIES {St. ... CA.i...CUL..A.Tl,:NS ''l 
4?PENOiX J. 14 -1>.) 

NOTL: WITH CONC RL Tf_ R,SER, USt PVC SCHFCJULE 40 STUB 
FOP 0£-.'/AlERING OR I'ICE 

'DR•INAG<: TJBING Sh!lll COMPLY WITH AST'< F667 
~NO qSHTO M29.i 

Source: Va. DSWL Plat~ 3.14-1-

SEDIAI.ENT B.A,S'JN SCHEldATTC 
ELEFATI01VS 

CRt: T Of EMERGE'>~CY 
'lP!LLWI,f 

' Dc.SIG·t- rlhlH W~TEP 
~ L25 YR S10f LJ :.~.t.V.) 

57 c y I AC. 
" DRV • STO'lAr.[ 

61 r"Y / AC . 
.. NET ~ STCPAC::.. 

~fO!l-iF.JIT CLEANOUI ~-01 •1 
( ~ tilT " S C">i'AGL R[Ot,('r"Q 

TO 3 ~ CY/ ACh) 

/ 

' 
t<tS- R (,.;F::S 

~C:Wf\il;..>lt-,(; 
DE\flf · 

DESIGN ELCVATIO NS W!TH 
CMERGENCY SPiLLWAY 

67 c y I AL 
.. ORW " $T'JRACt 

O?CY/AC "" 
" w.. rTORAuE 

Sou rce: Va. DS\YC 

\ ------'\- __ .,.. 
'-( CRE 

DESIGN El EV liONS WITHOUT 
EMERGENCY SPILLWAY 

( '<ISE' PAo.< ES 25-i ,_ EVEtF) 

\ 

l 

RISER 
FOR 

PIPE BASE CONDITJ01VS 
EAlJJANJ(MEJVTS LESS 
TJJAJV 10' HICII 

CONCRETE BASt FOR EMBANK~ENT 1 0' OR LESS It~ HEIGHT 

T 

CJ 

S7EEL BASE FOR EMB<NKMEN- I 0' OR LESS IN HEIGI-iT 

10' CR L[ .:. 

Source: va. D<;Wr: Plate 31o.l- 14 

ANTI- VORTEX DEVICE DESIGN 

c:: 
w 

85 {j 

80 u 

75 () 

c 
(/) 

0 
> • en 
n en 

t 

l 

~-- PRE'SSLII\f Rflt~F -
HOLES 1 /Z" OIA. 

~- 1·--. 
I g 

/ ~ 
{'-'-==~'-' 

A 

J \ 

\ 

0 

PLAN VlfW 
I " I t-- o• ~ -; 

SECTION A-A 

)'A/V/7ARY )'£'#'FR PROFILE 
110/i' ,,(.41£ 1' 40' 

JE/r'T SrALF 1" .__, 

0 

ISO~i ETRIC 

\ 
z.s'><«.,.' 
~ r.., h 

lOP STIFrENCil (IF P,(OUIRfD) 
IS.--K X- AI,Glf W£LD(D 
10 TOP AND ORieNTED 1-ER-

0 PE~ JCULAR TO CQRRUG liOI~S-

T0° IS- CAGE CCRPUGATED 
METAL OR 1/8"' STE[L PLATE 
PRESSeR[ RE LIEF HOLES kAY 
~[ OMt<IITTEO, iF ENDS OF 
r·oPRUGA liOi<S ARE LEn f l'LI Y 
0 !:J~ WtiU4 l rl.E. T()P IS 
lA;:.:H£:.0. 

1 _1~-IDE R 1:.. ~GAG[ CORRUG/.1(0 
o.I"TA1 PIP[ 0 < 8RICATCD fROM 

lg• 

S'EL PLATE. 

NO ItS. 

1. THE CYLINDER MLIS- E 
FIRMLY FASTEHED 10 THt. 
TOP Of THE RISER . 

2 SLPPORT EARS ARE WELC(D 
TO THE TOP 0' THE RIS[• 
OR ATlACHED B'· SlR>"S 
BOLTED 'TO TOP OF RISER. 

5c'8,:Pt/C. 

iTIST/M TOP,8ll8 
I'R/JP T/Jf- 8"i 00 

t:-.4 °/0 

/4.11/-o£..7= ;'f: 7$ 
IAJV IAJ - "'1<~'- e..tl!'::. - ,,. ' ..... -.-~ 

/NY 0{ T ?(J 48 
INJ"' IN 7 /J 55 

L 

COJ\'S'7'iU CTION OF A S!l/1 f'f'.\ CE 
SUPPORT) ( W!THOU7 !VIR£ 

1. STAPP' r-JI flm \IAT;:.I~L'L 
ro "LIKES I~D r:\tF'iD 
IT l ~TO TH' I< FloW l' 

4 H\CKFILL ,\''D LOIIP_\rT 
llf f: •('.\\'\Tf'D l01~~ 

':i'iEI::"' F'LOW l'lS'f,\LL \T ON 
(PERO'iPEC lWt VIE'~) 

Ff,Q'f 

.:t (' 
~ 

POINTS 1 SHOULD Bf, li!Gl.SR !HAN f t; 'll B 

DRAINACE:\1,\Y l\S !'ALL.A"'lO'\ 
(FRO'\T.J'_!~EVA T!O\) 

ource: 

l 

AJapted from Inol<.~\Jillilln o Straw nnJ F~bric hlter 
B.lr~l£r' for Sedimt m Contr_ill, Sh rwood and Wyant Plate 3.05-2 

!992 

SI LT fi'Ei'v'CE DHOP J.VLET 
p R 0 T f," c T I 0 1\T 

x 4' .. ·O:JJ q.;~.~· DPOP II-ILL
l..i! t; ',;Al( 

--::-.. ~.--. ' ;v\~-1 

I\'' I ·-- ' ... , 

' GAT..,ER 
D.~U:$ - • Al CDR"•£R3 

Pf 3PfXTIVE \'IEVvS 

•[ 

t:U\'ATlO Of ::::T'd\E A, D 
fABRlC OF?.lCf'.:T TIOl\ 

~Pf'Cif'IC APPl,ICAT~ 

I 
I 

~ ', 
-;t-
~' 
- I "IN 
II 

.______ ___. / 

DETAIL t\ 

"HI~ METHOD Cf' I'ILET PROTEC'iiO!\ IS APPLICABLE WHERE THE 
'M,E"r DRAINS A 1-U.I..Afl\'ELY HAf AREA (S!YPE NO GREATER 
f!J.\N 5-,;;) WHf K' 'rtlr' INl.F:T SHEET OR 0\ wRLAND fLO\\ ~ (NOT 
FXCri DING 1 C f'::; ' ARE TY!'I~.\L THE '·!E:TilOD SH-ILL ''OT 
~P?D TO \lE1'' R~CE.VlNC. CO'-'C£NrATI'D FLOWS SUCH AS 
l~ STRr r OR 1 ~HI'iA! \!O.:DI;.N< 

Source '\1 C f'ro'IOJ.L!LD ! S·~diment Con_!r_ill 

I 
I 

I 

307 

Planm_ng and De. i~n Jil!lllill, 19R8 Plate 3.07-1 

SAH/7'ARY S£f!7£R PROJ''/L£S 

EROS/ON AHJJ S£lJ/N£H7' COH7'ROL JJ£7'A/LS 

PRFPARED RY 

98 
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81'A'P-.,o ff/if / 

jNSk.{g / 
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/ 
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FC=fJ0.5 

J1fJ.2.fJ' 

"-. F..17sr/,vc- Jo-- Rep 

/ 

/ 
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-68-~ --
- · 72-

- - 73 --

_,. 
7'lYO 87'0/?Y .'.t",,W-87'0/UCP 

/.F.~?B.2 

0(;---

?ii"O S'l'OI?r LQN--S:l'OJU$ 

"'-

81 --

..__, 
7'1YO 87'0/?YU/JirJ-STv&/Cff 

? _,P ~80.2 /'-ft'.=78.2 

•' / 

ON£ 87'tJI?Y V/iV/-S:l'O.'i'ACC 
Fe? . 

\ 

I 

t'W£ ·~7'tJRY H/Nf··S:l'OIUC£ •' __....-
;:f.~BJ 75 / 

I rofr·!Jf#:-::!f:;:::~~~~~~ 

/ 

/ --- .. ~~-
/ 

\ --- -----
1 ---l --- .:=::::::- 91 --- - ·- -~ 

/ 0 

- -m-_--::--!L 
--84 

/RO.!V.BOO.!VLl ROALl 
~--

·~-------~-

jO 0 30 60 90 

EffiHHfiJ=-___ :r-_ __ _ F --_ ----=-"1 
PRAPH/C' SCAU' - f/J'/f'r 

\ 

\ \ 

\ 

I 

I 

i 

I 
7 r 

il 

\ \ 

\ :: .. ) 

Roor.e 615 

.la"/.5'/..Z·~'C .at 
1PP=M.fld 

\ 

i 
( 

/ 

\ 

\ 

>< 

\ 

' 
I 
' ' 

\ 

' 

\ 
' 

/ 

.MNJJSCAPA' JM'(IUfR£"'!lV?:5:' 

ARAA 

}1/CB:r or frAY= 12iJ88.3SP' 
(1 JY?il'ff/3 ,S:URUBS FSR 400S.F./ 

0/1'-.f'JC.li' 9U/ LD/#C.S 
12000 sf. 

Rli'QUJRCIJ f'I?Of7£J.J'LI 
7'/rffJJ'S SH/?1/BS :J'Rl'_,:s SHRUBS 

·12 95 42 124 H07'S; P/?OV?J)2¥J JS 80% VORl' /HAH H£(/U/ilAP. 

fJO OR 31!0 35 125 

(1 7'/ll'JJ/[1 SHJWlJS P.J'H 200 sf.) 

.P4f7N6': 52 S.R4t:·e--s RO 10 20 

(1 7'JU!'J'/ 2 S/J/?lllJS P./t'H 5 SPAC.t'$) 

r 

I 
' 

I 

I 

I 
I 

/ 

KEY I NO. 

A r 38 

' 

r-·--
1 ·--p,_z_".il_wr'INI: JNS7'RUC77a;v;5' I 

__ m_-z_L-£_o_, __ oA_'K' ___ .
1
_tl _____ '. -ew eu j 

I 
i BOJ'A,V/CA.l NA/.F£ CON:VOH #AHA' 

B 35 I 8'-·11)' B&:B 

/ 

~ c 
-----t----· 1 :!"- 21/2" B&:B 

· ----~ 

PHOJ:/H1A 

70 
I 
l-----&-'h_OJ_w._w._;,v,_'L)R._ON 

-----·----j~-·---- --------j 

CARiSSA HO£.lY 18"-24" l'f.AN!' /N ,1/VZCH I 

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

L 
------

~-J 40 

----- ·-----

,vrRICA Ct'RfFiJ'RI/ 

N07'Z. _.tJ;L R£t;UEJU!'D .f'U¥7'/HC SBA£J'. CtJIVJf'OJ<?V ff/7'H 7'Hff YOSJ• R.t'C£N7' ./t'£!0'/tJN OF ':ANffP.ICAJY S7'AHDARfJ FOI{ #!7./?S.t'RY Si'OC.K'• 
PUllUSBKv BY TBff A.'flJ'.Ilft:AN ASSOC/A7'/PH Oil' N{I/ISC~YY&'I AN>() l:tr'SJ:4£.£.47'/0N SHA££ !iS f.,.y ACCO/?PAAIC.$' !YJ'7'fff T//ii' HOST UCI:N!' 
/?lWYON 0/i' " CU/llSJJ}{C E'OH PLANJ"/HC MND-scAPJ? 1'R.-!'SS )H/J ·SHRUBS" PUB£/SBJ!'v EN l'HA' V'?HC/N/A codPA'/C4J'JJIF ./{%J'£'N8/0N 
S';!'?.VJC:~ 

NOT£: l'H£ lAN!JSCAPl' CA.lCUL47'/0NS Sf/0/YN .4PtJVE l'AKG PP.ElTJJCNCS OVCR 7'HG 
PJAN7'/NC SYHBO/.S ,s:UOWN ON TH/S PMN l'HE PlANJ' co{/Hl'S SHOU/.IJ 

BE CO/-JPEJEIJ lrffB lfU£'N JANDSCAP/NC IS £101(£. 

1/g 

g~ LUMJNARE 

CONC£'NTftA7';L'CRCJU!'ENS 

LIGHTING SECTION , I J HOJ'f-'{ 7'Jijj' PARKrNC lOY' 

./tJf620AOfffS /Nl'O CRCENSPACC 
HAS FR.riv AUOIYSIJ BY JCC 
FUJINlHI'; FOP. SAVEJYC URCE 
OAlr' 1l?£,f fH OFJi'fCC PAliK. 

NO'J'J;': 

7s· 
IUUAf!JIA1'lON PATTERN 

1.) RECOMJlF:Nl)ED ILLUMINATION GUJDELJJIES FOR PUBLIC PARKING LOT~ 1-2 AV(i. MAINTAINED POOTCANfJLES. 

2.) CALCULATE!) FOOTCAND.LES FOR NOTED LUl>fiNARES. 

FC'" N X ELL X CU X LLF 

A 

WHERE: N'" QLllJNTJTY OF f..UhUNARES 
BLL= BARN LAMP LlfMJNS (INITIAL) 

CU= COEPFICJENT OF UTJL1ZA'l'ION. 
LLF= lJGHT LOOS FAC'I'OR 
A= AR~A IN SQ. F7'. 

FC~ 2 X 9500X 4 .7 X 0.?5 = 2 5 AVG-

26250 

• CHECK SPEC!Ji'IC LAMP LlTUl'I.ATURE FOR COilRECT DATA AND RESTRICTIONS 
THIS DA1'A I~· GENERAL IN NATURE AND TO I'iE USBD AS A GUIDi: ONLY. 

FU?'UJi!ff LJJi!fVE 

N07'.d': AP.0/7'/0NAL £EC#7'JNC ES 7'0 B£ PMc£0 O.N SE£Ji' .5'7'(}/UC£ BUE/,IJJNCS. 

-- 12' 

£.1:7,5'i'ENo9 AUf 
rdP=B'<.48 

JNF O[IJ'= 78.48 
JN11IN= 78.55 

JO"'C<=84_ ~ 

KOJU!'-H--S.t'AL B007' 
Cl?N.N.t'C7'J'ON OR £(11/A£ 

OAK 7'/?£.£ (}F/i'/Cff PAI?K 

A.!VLl A/R7'/CH7' S£LF STORAC~" 

LAIVLlSCAPff A.NiJ L./CH7'/JVC-' PLA.!V 

l>REPARElJ BY: 

HJ,'l LAND SURVEY!NC 
P.O· BO)._· 100 
PROV!D],'NCE FORGE , VA. 23140 

-7017 SHU'! 8 OF !I 
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Stopn vor~atlle os ~h o .,n 
on lyptcol ~Hlton r 

SO YDS PER LIN . FT OF PAVED CHANNEL fa~-W2 I ~'h-2 I We '!Jed 
W1re rotmc ' e R6Q< .. ec~ 1 ,... 4,_01 6~ Ol 

Sl()(le' o:. ,ho .. n oro tobl• 
on ploos 

/ 
/ 

1- ' I 
ft " ' 

H ~f'd "'II <II ceme • 

5(C110N 

Concrele to be Cln!'os A3 

[ , pon~r0/1 jO;r'lt ~PU'-n'il 
ODPfO~<ff'Oiel) 90' 

r 

·l 
L 

lON 

N·>TES 

eor!!t 7r .., w ... 
V.et-p ,..... ' ..... '-"".q..< e ·• • 

Qn(l ~~ I• 

F AT 
~ (F RENC€ 

502 

-8 

-f" -0 

STANDARD PAVED DITCHES 

ANTI 

' 

~_JC___ / 
PLAN VIEW 

I& 1 rr ---

Trt~~)~ t=---.-_-... 
RISCfl DW.Il"TCP 

'1 
SECTION A-A 

1" BN -2 

8' ~:1 -B 

• 

V!RGI N.IA OEPARTME T 

" TRANSPORTATION 

t ORTEX DEVJCF 

o I 

(;J 
0 /i; 0 

··I! o 

ISOMETRIC 

2 <:V-24 

F:SJGN 

\ 
~.tlo 114.C...":Jo 

~,.AAT"~..o,... 

TOP snrf"(N[R (!r RCOUIRW) 
IS_X..__.__X_ ANGLE W(lO(O 
TO TOP AND O~lfNTEO Pf"~
Pl riDIC!JLAii TO CCilRUCAliONS 

T( P IS-CAGE COI\RUGA.TED 
MnPL OR t/8" $THL PLATE: 
PR(SSUR 'E REUEF HOU:S IJJY 
BE 01-!MITIED, If ums Of 
COR'liJCATIOtiS ARE: L£n fULlY 
O~'[H "-'..,:~ THE Tot' IS 
Ai1AC -~ 

CnP•mER tS __ G.t.C[ CORRUGATED 
MClAL PIP[ OR FAEJRICATO ri~O~ 
\;a· 
STEEL PU.TL 

NOTES: 

THE CYLINDER ~UST BE 
nR t.4 LY fASTENED TO THE 
TOP or THE RISER. 

2. SUPPORT SARS ARt WE:U .. ED 
TO THE TOP Of" TI-lE lilSEI\ 
OR ATTA.CH[O BY STP.I.PS 
BOlTED 10 TOP or RISER 

1/?tJNBut/NO fi'uAO 

!i:Jil '"'" 

•t:Jif.Nr 
}'fi' 

£1\!T.RA;V(.Z P41£1/FiV1 i'Jf 1:4/1 

;V(JT TO .~0!./L' 

Ol - 3 A·3B·3C 

.L •• 
T 
2-8" 

J ,. 
1 

.. ••• 

Sheet I of 2 

l);:Jf. A Typt B 
'((NOSE DETAILS 

l 

Tr~10n betwe*n pipe O.amete" 
whtn di~lem~l su .. a( ~ 0't 
8I'ICOVI11trecl 

NOTES 
Shopioq of monllole and inl~l rn f'r!s lllo a ,.. 
i$ 10 appl y 10 1nou ~lrvclures 'PIIC•I•IHi 
rrwert of p1p~ IS obo .. a '"•"' o! ~1· " 

Monhol• Of do-1)(:1 •nl•l r1 10 N tom•&d 01"'<1 
-ih Oop•>U)blt •'o~Uatd or >.;)Kial .:ttc.,.;~ 

il¥.00 " 10 COn\-~1 cr o PottW:Jnd Cerr,~ I 
Ck:n ~)or Cion Cl, u ct p!IM I '2!) '1~ o1 
1o 4- 11"1 Olomarer ond :o.<I'" J of •lor • br\J 

or bfoktn cone. o'• blox• 1 -.. •udo(t ' ~'~" 
ol l'lorld ln:rwt'l<"'9. 'iGnt of 1~4 COOIU o- :: ~ 

Oe•Oi!t. of L!Wirt 5h<li)ti\Q o• v.awn Mreoo ut 
EiiUl mont'~<* 01 drop rnlt l 11- lo ~ lohGpe4" 
pootho;u;ar ln"·er ond OUII t l confiQ'-'ro~ •Orl oM 

• .. 
.. ' 

.. ~''" 

. . 
II 11\o(lt!'Q 0"$ tj;;l()olt.;l 

• -01'1•.-<m•r>O to 
.ra;al • IT'>O, ba up 
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Mitchell-Wilson Associates, P.C. is providing H.I.S. Land Swveying design calculations for the 
Oaktree Office Park and Airtight Self Storage Site Plan. The design, layout, drainage areas, pipe 
sizes, pond configuration/storage and grading was prepared by H. I. S. Land Swveying. Mitchell
Wilson Associates, P.C. is providing the necessary calculations to support the size of the storm 
water management facility, principal spillway( outlet device), emergency spillway and the pipe 
sizes/hydraulic grade line for the storm drain system 

NARRATIVE REPORT 

1.) The property is located at 3356 Ironbound Road, State Route No. 615 in James City 
County, Virginia and identified as tax map (47-1)(1-26). The location of this property 
is approximately 850 feet north of the intersection of State Route No. 5 and State Route 
No. 615. 

2.) 

3.) 

4.) 

5.) 

6.) 

7.) 

The site contains 5.674 acres and is currently wooded and has moderate slopes ranging 
from 3 to 6 percent across the site. The proposed development will utilize 4.47 acres. 

The "Soil Swvey Of James City, York Counties & City Of Williamsburg, Virginia" 
identifies the soils to be ( 1 OB )Craven fine sandy loam This soil is listed as being poor 
roadfill material with low strength; moderate and hard to pack for embankments; erodes 
easily for grassed waterways and has a hydrologic group classification of "C". 

The proposed development is to construct (3) two office buildings, (1) one 
office/apartment and ( 6) six mini storage buildings. The project will have asphalt parking 
with curb and gutter, public water, public sewer, storm drain system and storm water 
management facility. The outfall from the storm water management facility will be 
piped directly into a drop inlet located on the adjacent property. 

Mitchell-Wilson Associates used TR-20 to model the storm water management pond. The 
outlet device was set up using storage elevation discharge for the model and hydraulic 
routing in TR-20. The program modeled the 1 year, 2 year, 5 year, 10 year, 25 year and 
100 year storm events. The program provided inflow hydrographs, reservoir routing 
hydro graphs, peak discharge, routed discharge, time of peak flows, length of flow and 
maximum elevations during the individual storm events. 

A concrete emergency spillway is recommended for the storm water management facility. 
The spillway was designed to handle the 100 year storm in the event the principal 
spillway should become clogged. The emergency spillway should be excavated in natural 
soil and lined with concrete. A standard PG-5 detail is provided. 

The rational method was used for the storm drain system calculations. The hydraulic 
grade calculations provided water surface depths within the storm drain manholes or drop 
inlets. Inlet shaping (IS-1) should be utilizes in all of the inlets and manholes. This will 
reduce water surface elevations and provide less friction loss in the structures. 
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STORM .SEWER DESIGN 

L a. 0 229 COMPUTATIONS 

AREA RUN-
DRAIN. Off CA 

FROM TO .. 14.- CO£ f. 

POINT ACRES 
INCRE- ACCUM-

POINT G MENT IJLATEO 

( 1 ) (2) ( 3) (4) (S) (6) 

b"'l:"-1 Dl:- 'Z ,'(_'3, .~o ,-z_o 

-1.. b"I:' .. ~ I ~s- .9e .~.-s- t51_ 

"L-3 b~-4 .z.a ,9C ·Z<" .7& 

- 4 Dr--s- .?3 .3(. . I 'Z. ,8£s 

-5A m--~ A7 ,l03 : c .~ I-

.- '!> D'r-~ .z.~ • Cfc:, '' 23. /.~o 

l.- r,P tr.t"-C, , "15' .~o .&lo 

-(p : Mu - .{ ~s4 .9() .L(g Z->B 
-

-7 M"l./- I , Zo ,~o . I & 

1-1 - I -r.; ,,.rJ o .. \' 2 .'5"~ 

-·- -·- - - - - - - ~~-~~ 
PROJ. dAt:.-n..E::C b'R="t'-"C ~~ S, ~~6\n'~V ST-~· 

INLET 
TIME 

. WIN-
UTES 

( 7) 

~ 

··-

(c 

7 

7 

t.. 

8 

3 

~ 

3 , 

-ROlJ I E u I -;;

COUNTIT~~s 
DESCRIPTION 

ct\'1 DISTRICT ______ -:---_ 

- SHEET OF 
RAIN RUNOff INVERT CAPA· fLOW 
FALL a ELEVATIONS LENGTH SLOPE ~OIA. CITY VEL. TIME 

REMARKS 

lN./HR. C.F.S. 
UPPER LOWER 

FT. FT./FT. IN. c.F.s. F.P.S. 
I t'_• ,_~ 

ENO . END ~-

(B) (9) (10) ( 11) ( 1 2) ( 1 3) (14) ( 1 s) (16) (17) ( 1 8) 
(o."i (.L-/ l.. 79./ 7'1. () t(g oOIC/([; I~ 6 -;,o ,, 
(.,.'1 3-5--s' ?e,q ''·81 ZOCj ,o I I~ ~.~ ~.o .'5'e 

~.e ?.IS 7&.7/ 7t.o1 (,Z. I C>l IB fo.Cf '1.~ .to · 

~.8 5.98 7s.,~ ?~.en 4'Z. ,o\ /8 ro,4 cr.< t It, 

7,5 z. 9 'l. -:t,. s 17~,o7 ZJO .COS'3. ~~ 4.8 4.·~ ,e-, 

~.c.. c:r. 30 7'1 .97 71o: ' - 15<::> ,0\~ VI 7.~ e.~ I 't<o, 

7.7_ '2. CIJ ?:'.o 73,0 "Z'll ·0083 I~ ~ 5':1. ·T1 

tJ,.~'- /1/,7'!; 7Z.1o · 7~-'J ?.7 : ,o7J(1l ~zlf 34 I'L .o~ : . . . 
- -

i .1. \. 1.4_ iJ 7..< 72. 2.~ stf • 01:)~ I~ _4~ t/.t. ,c... I 

~.t 15"- 9-1 7Z.I'J 7/. (pJ 5'Z- ,o, s~ t.{'/ . fJ ,04 ~u 
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HYDRAL C GRADE LINE 

INLET 
Outlet JUNCTION LOSS ' Final Inlet 
l-ater Do -~ Lo sf Hf 

. 
v-2 1.3 0~ 

Water Rim 
STATION SJrface 0 vo He Q· V· • QiVi I H· kt)le H6 Ht Ht . 

H SJrface Elev. Elev. ! % I I Tg I 
Elev. 

( 1) (~2~ ( 3) ( 4) ( s) :c 6) ( 7) ( 8) (91 10) ( 11) ( 12) ( 13) i( 14) (.1 s) '( 16) ( 1 7) ( 18) '19) (20) ( 21) 
• ! 

\. 73. 4.\ 
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t::n:"- .3 78-7(, /8/1 S:fd ~L ,t:t:.Z< "~ q,~ .3< !>.>-$"' (.. .5S .(~ /8c • - .~4 .?o ,eS 79. C..l 83.3 
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V·2 v 2 v.2 FINAL H"H.f + Ht 90° I<. 0.70 50° K•0.47 20° K =O.lb 
Hj·O. 35_1_ H

0
a0. 25 _o_ H

6
=K_1_ 

80° K • 0. bb 40° K = 0. 38 15° K = 0. \0 2g 2g . 2g ~~t=Ho'~i'H6_ . . 70° K=O.bl .30° K = 0. 28 
SEE LD-72(D)b7 

b0° K = 0. 55 25° K~0.22 
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Step~ en to be provided 
when H 1~ 4'-d' or <jreoter. 
for deloit~ ~ee St'd. ST-1. 

A 
J 

- - - -
12" 

in 
~~----~----~~~ 

- - - -- - -
NOTES 

-- 3"Dio.weep hole Moxrmum depth (H) IO be tO'. for greater depth u~ 
Standard OI-IA., 

- 4" depth A991 
168,178,or 
II 8x6"width 

When specified on plans the rn•ert. is to be shuped 
1n accordance Wtlh Stand01d Pion IS-I. Ttoe cost of 
furmsh1119 and placing all mateuots. tnctderotot to tile 
~hap111g IS Ia be mcluded 1n the PIICJ! bid far the drop 
tnlet complete. -

Thrs rt~m ma·y be Pr~cast or cast 111 ptoce 

All cost 1n place concrete 10 be Class A3 For precast 
See St.eet 103 0~ -

·..:l-~L'\.· .. 

T~ 9r ~- -2'-7"-----J 9L- L_ 
l-----4'-2" ~. 

SECTION A-A 

Ttte "11" dtrrocr"1on shown on lite StondarcJ~ arod specifted 
on the pions will be measured frorn the •nverl of th~ out· 
fall PlfJC to lloe top of the structure Pion "tt"utmens•OIIS 
ore .Up!Jrowrl{]te only far esltmohng pur!)oses ona the 
actual dtrncnstOIIs stool! be determined by Hoe Contractor 
from f•eld condlltons 

PLAN 
(Grote Removed) 

-"Weep to ole woth 12"x 12" plosloC hardware 
cloth 1;4" mesh or· golvonozed steel w~re, 
m1n1mum wire d10. 0.03 inch, number 4 
mesh hardware cloth anchored f1rmly to 
oulstde of structure. 

Weld 43.6tbs. 
lndudinc) 

connectors 

} •• 4" Stud Shear 
conne~:tors ---

SECTI,ciN 8-8 

104.01 

• 4 -• 8" Smooth Dowels @ appro~. t2" 
C· C to be placed in 'ott areas adjacent 
to obuting concrete to prevent 
settlement. 

CONCRETE QUANTITIES FOR MIN. DEPTH 
12"cqnc.ptpe- 1440CuYds Concrete 
15"·conc.pipe- 1.528 Cu.Yds. Concrete 
18" cone. ptpe- 1.620 Cu.Yds Concrete 
24"conc pipe- 1.817 Cu. Yds. Concrete 

In lieu of dowels a 2"x4" notch may ba 
provided. See Standard T-DI-3, 4 

alternate desi n. 
Add 0469 Cu.Yd~. per additional foot of depth 

' , I 
i 

lu<jS 

SECTION C-C 

~PPROXIMATE Y-'EIGHT 
Cost Icon 

Grot~ 363 ! ltliOs. 

DETAILS OF COLLAR AND GRATE 

SJA~DARD DROP INlET· 
f2'-24 PIPE MAXIMUM DEPTH(H)=IO' 
. VJRGINIA DEPARTMENT . . 

- . ,, . 
Tl:>ll "'C:Of'IOT/\Tt""-1 

N 

_j_ 

t 

In the event the invert of the outfall ptpe IS higher !ton 
the bollom of the struchre, the tnverl of the structure 
shall be-shaped wtlh cement mortcr to prevent skndng 
or ponding of water in the structure. The cost for 
irnert shaping shall be included in the price bid lor 
lhe slruclure. 

NOTES. 

Any alternate methods of anchorage, 
meeting the approval of the Engineer, 
moy be subslttuted for the cost tran 
lugs os shown hereon. 

.. 
.. ~ 

SPECIFICATION 
REFERENCE 

241 
503 

- -

. I 

I 



Gutter 

It Inlet ia constructed In Median C\Jrb or with lnf•<JrOI Curb, Gutter ia to bt omttftd.(Sae 

A 
Notes Standard .nlets may he constrt.~cted wtth concrete 

blOck .n ocCOfdonce w1th the defotls sho~n on 
Stondord Draw"'9 01-MB. 

PLAN 

a-------- --la·r-3·-o·----~ 

------- --------------
B 2" 

FRONT ELEVATION 
(Gutter _._d) 

In the event the 101tert of the ~rfoll pape I! h1Qher fr'Kln the bollom 
of tt\e structure, the mvert of the structure shot I be si'IOped with 
cement mortar to prevent stond1RQ or ~d"'CJ of •ater .n tne 
structure The cost for invert shopinQ shall be iftc:luded in the 
price bid for the structure. 

* Type A nose detail shall ce uud 
wtlh CG·3 6 CG-7 Slandards. 

• 
~:,.e c~-'Z'a g~~·~ ''s.'~d~,";,•d 
3 'doarneloo weephO(e"-> bo located 
to ctroin aubbau material. Weep 
hole w1th 12 .. r.l2 · ploshc hord•ort 
cloth 114 • mesh or QOivon1zt d "''' 
wire diu. 0.031nch.number 4 mnb 
hardware cloth anchored firmlr to 

f.~ .. Stud lhtfOI' COI'\f\l..tor 

1W.Idfld to on91e •ron or 2'c-c 

--! a·~-~·-e~ el f---3'-o" 
SECTION B-B 

3"' Diameter 
i!J:...-4~ZZZ~rm,\...Wot p lio le 

-. .. a· ! 
-r-L-~·--~~-~__J 

4,a"l-- 2'-a"--l a"j 
I~· --~4·-o· 

SECTION A-A 

D 

Hardware cloth 

~Steps art to oe 
provtded vwnen H 11 
4·-o· or Q<ealor 
For step details aee 
Std ST-1 

2 out side of structure. 
For dimeneiono and quontitleo not shown.:....:•::•.:.•_•:;he:::•:..'.:2~o;:.l -=:::c:--=--=-----------------...,-----, 

OI-3C 01-38 DI-3A 

l l 

T~-~ ~~ ~ - / r
l'bJ 

1: L.!-:..1---- -------'------l- 'l 

l Q_j 
I I I. - I 

L b __ j-
The .. H·.· d1mens•on shown on the Standards and 
spec•fted .on the plans ·w•tt be measured from 
the 1nvert of the aut loU pt1)e · to the top of 
the structure Plan .. H .. d~rnensions ore oppror.imote 
only lor ulimahnQ cwrposes ond !he aclual 
dimensiona .shall be delermoned by lhe conlroc!or 
l.ram field condillons. 

104.09 

- For use on vradea 

- .apecilied on plona the invt<l ia lo bo lhaped in occordonce willl' 
Slondcir!l Plan IS·I. The cool of lurnilhiftcj ond ptoc'"9 on maloriola ·: 
lncidentol 1o the 'lhapinQ · Ia lo bo inCluded in the price bid tor lilt drop inlet complete:, 

lenQ!h of alot ( ll wilf, on e-y caoe, bt ahawn. on plano. 

Fe< Ult In IOIJI 
Both aideo to bo ayrnmetricol 

When- Inlet ia uud ln. 4'-o".Medlon, bock of Inlet ia to be ahaped to conform with propoud curl!. 
Tho t!em moy bo precool or coal in place. 

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

VIRGINIA DEPARTMENT 
of 

T fiANSPORTA TION 

DETAIL WHEN USED 
ADJACENT TO CURB 
Wll)iOUT GUTTER 

SPECIFICATION 
REFERENCE 

241 
503 

-

I 
I 
I 
I 

ll 
I 

ll 

11 

ll 



' '0 

-------------------.. 
Sheet 2of 2 I 01- 3A- 38- 3C 

TABLE OF QUANTITIES 
AREA 

CON- REINFORCING STEEL 
TYPE L OF 

CRETE 
: 

SLOT BARS A ; BARS B BARS c BARS 0 BARS E BARS F BARS G WEIGHT: 
: Ft. Sq. Ft. Cu.Yds. No. Lin. Ft.• No. Lin. :Ft• No. Lin. Ft.• No. Lin. Ft.• No. Lin. Ft. • N·o. Lin. Ft. • No. Lin. Ft.• Lbs. 

01.,...3A 2'-6" 1.15 2.26 - - - - I 5'-7" 3 3'-2" - ·- - -- 6 1'-o" 22 . 
4' 1.83 2.59 5 1'-6" 2 6'-71o6'-IO 3 5'-7" 3 3'-2" 4 1'-6" 3 1'-6" 4 1'-o· 64 

6' 2.75 3.02 5 3'-6" 6. 6'-7'\o6'-IO" 3 5'-7. 3 3'-2" 4 3'-6" 3 1'-6" 4 1'-o· I I I 
' a' 3.67 3.46 5: 5'-6" II) fl-7"to6'-!p" 3 5'-7" • •" 

3 3'~2· 4 i5'-6. 3 1'-5• 4 1'-o·: 158 i 
-·--

ro' 4.58 3.90 5 7'-6" 14 ~'-7'\o6'-kf 3 5'-7" 3 3'..:..2" 4• 7'-6· 3 1'-6· 4 1'-o· 204· 

01-38 12' 5.50 . 4.34 5 9'-6· 18 ~-rto6'-IO" 3 5'...,.-7" 3 3'-2" 4 9'-6" 3 1'-6" "4 1'-o" 251 

.14' 6.42 4.78 5 11'-6" 22 6'-7"to 6'-10" 3 5'-7" 3 3'-2" 4 11'-6" 3 1'-6" 4 1'-o" 298 

16' 7.33 5.22 5 13'-6" 26 fl-7"to6!..10" 3 5'-7. 3 3'-2" 4 13'-6• 3" 1'-6· 4 1'-o· 345 

18' 8.25 ~.66 5 15'-6" 30 fl-7'\o6'-IO" 3 5L7" i 3 3'-2" 4 15'-6" 3 1'-61<' 4i 1'-o" 391 
20' 9.17 6.09 5 17!...5• 34 6!..7'\ofl-10" 3 5'-7" 3 3'-2" 4 17!-6" 3 1'-6· 4 1'-o· 438 

6' 2.75 3.01 10 1'-9" 4 6!..7"tofl-IO" 5 5'-7" 3 3'-2" 8 1'-9" 6 1'-6" 2 1'-o· I I I 
8' 3.67 3.45 10 2'-9" 8 6'-7'\o 6'-10" 5 5'-7" 3 3'-2" 8 2'-9" 6 1'-6" 2 1'-o" 158 

10' 4.58 3.89 10 3'-9" 12 fl-7"tofl-10" 5 5'-7" 3 3'-2" 8 3'-9" 6 1'-6" 2 1'-o" 205 

12' 5.50 4.33 10 4'-9" 6'-7"to6'-IO" 5 5'-i" 3 3'-2" 8 4'-9" 6 1'-6" 
> 

1'-o" 252 
DI-3C 16 2 

14' 
~ ~----

6.42 4.77 10 5'-9" 20 6'-7"to 6'-10" 5 5'-7" 3 3'-2" 8 5'-9" 6 1'-6" 2 1'-o'' 298 

16' 7.33 5.21 10 6'-9" 24 6'-7"to 6!..'{)" 5 5-7" 3 3'-2" 8 6'-9" 6 1'-6" 2 1'-o" 345 

18' 8.25 5.65 10 7'-9" 28 fl-7"to6'-IO" 5 5'-7" 3 3'-2" 8 7'-9" 6 1'-6" 2 1'-o" 392 
-

20' 9.17 6.09 10 8'-9" 32 6'-7"to 6'-10' 5 5'-7" 3 3'-2'' 8 8'-9" 6 1'-6" 2 1'-o" 4 39 

* Denotes length of one (I) bar 

Noles: All reinforcing bars to be No.®. . 
All cost in place concrete to be Closs A3. For acceptable alternate see Precast Stondo;d Designs. 
Concrete quantities shown are {or depth (H)of 5~ 2" without pipes. The amount displaced by pipes must · 
be deducted to obtain true quantities. For inlets of different depths ·add or subtract Q 32 cu; . 
yds of coricrete for each foot of difference in depth. 

Length of Angle Iron as shown on Sheet I is to be L t 16" a 4.10 lbs. per ft. 

SPEC IF ICA TION STAt.-JDARD CURB DROP IN~ET REFERENCE 
12~30" PIPE MAXIMUM DEPTH (H) =8 . 

. 241 VIRGINIA DEPARTMENT 
503 TRANg~ORTAT ION [ 104 10 

. ---



Top of Fill 

~~~~;:;:;;:!i~~~:.¢'.:_4" Bedding ... 
1-.----· --~ 

"X"Oirnension 10 be maintained Material 
to the top of pipe. 

NORMAL EARTH FOUNDATION 

t May be- eliminated under entrance pipe 
~here dire~ted by Engineer. 

= 
Top of Fillf> 

~~~~~~~~Bedding 
Material 

•x• Oimtn1ion to be maintained 
to tilt lop of pipe. · 

; 
•- ROCK· FOUNDATION 

- --- -

1 .. Finn' ~Soir' 

- -

Bedding 
Material 

FOUNDATION SOFT, YIELDING, OR OTHER-
wrsE UNSI.,!ITABLE MATERIAL . 

PIPE PROJECTING ABOVE GROUND LINE 

Top of FT 2 
:r 

NORMAL EARTH FOUNDATION 

Culverts less than d = 36" 
x = D + 12"min. 

D + 24"mox. 

Culverts where d = 36" and over 
X. D + 36" 

= 

Method "A" Pipe Bedding shall be used as 

follows ~nless otherwise noted on plans' 
RIGID PIPE 
Fills up to ?IJ' (No projection of pipe above 

ground line.) 

Top of Fill~ 

t ·==== 

eddinq Maleriol 

ROCK FOUNDATION 

Fills up to 30'( Pipe projection above ground line) 

FLEXIBLE PIPE 
As shown on tables 

Top of FiiiD 

:r 

FOUNDATION SOFT, YIELDING, OR OTHER-
WISE UNSUITABLE MATERIAL 

_H = Height of cover measured from top of drainage structure to 
finished grade. · 

~-Bedding material in accordance with Secti~ 302.02 of the Rood ond Bridge Specifications. 

~-Backfill material in accordance -.ith Section 302.07 of the Rood and Bridge Specifications. 

~-Embankment 
Bedding requirements detailed under Method A, Projecting Condition, ore applicable to 

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS 
SPECIFICATION 

REFERENCE 

PIPE BEDDING- METHOD 11
A"(FILLS UP to 30') 

107.01 VIRGINIA DEPARTMENT OF TRANSPORTATION Sheet I of 4 

302 
303 

- -



I 
..1 

[l 
J 

n 
JJ 

tJ 

- -

Transition between pipe diameters 
when different sizei of pipe ore 
encountered. 

' •. 

NOTES 
ShapinQ of manhole and inlet inverts in accordance with this drowinQ 
is to apply :to those· structures specified on pions or where 
invert of pipe is above invert of structure. 

•J 
Marihole or drop inlet is to. be formed and constructed~in accordance 
with applicable standard or special dluwinQ. The invert shopinQ as detailed 
hereon is to consist of o Portland Cement Concrete mia conforminv to 
Class A 3 or Cloas Cl,ucept that 25"1. of coarse ovvrevote may be up 
to 4" in diameter and consist of st-, brolten brick, broken concrete, 
or broken concrete block. The surface shall be -left smo6th by means 
of hand trowellinQ. ,._ of the coorse ovvrevote shalt 'i'emoin exposed. 

Details of invert shapinv os shawlt hereon ore for example purposes only. 
Each manhole or drop inlet is to be shaped individually to best fit the 
partiCular intei and outlet confiQurotion and flow lines; 

--
-·- - -

\ 

- -
Shope to elevation of 
mid-point of klr91$t pipe. 

SECTION A-A 

-

OF TREATMENT IN DROP INLETS 

-... ___ _.... 

PLAN SECTION B-8 

METHOD ·oF TREATMENT IN MANHOLES 
SPECIFICATION . 

REFERENCE STANDARD METHOD OF .SHARING·:MANHOLE 81NLET·INVERTS 
'·"' ' ·' , .~.~-.~\.~~ ... i~~-4 .... ,.,~;.;:_,_..~,,.-..,,.1\t.;:.,t,· .•. ::'f'\.•·'· ' 

NONE VIRGINIA~ OEFAATMENf .. < · 

. ~.'l'i''' ·;, ... , . TRA~~P~TATibN:.:ti1::~:~·. 

IS -Iiiii 

~~ 106.08 ;; 
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- - ~~~~TAIL ... 
HALF PLAN 

TYPE A 
TREATMENT 

A 

-Rip Rap 

Filter Cloth 
Bedding 

SECTION A-A 

HALF PLAN 
TYPE A 

-

Be 

SECTIQN 8-8 

- - DE-11112 - - -~ HALF PLAN 
TYPE A· 

TREATMENT 

HA_LF PLAN 
TYPEB 

HALF PLAN 
TYPE A 

TREATMENT 
---1 

0 

-A .I ~ 
}b1Wl..J>l["~it':..a~~:ft-...J ~ 30 

_ TREATMENT B 
HALF PLAN 

TYPEB 
TREATMENT 

_JJ 

\ 
Rip Rap 
Filler Cloth 
Bedding 

Rip Rap 

Filler Cloth Bedd•ng..---1 SECTION A'-A 

• 0 represents span for box culvert installations, 
H =.Diomet~ for round pipe, rise for pipe arch ond box he19hl. 

NOTES 
For muHiple line Installations D•mension 0 11 to govern the protection outside tho channel 
w~~(W). -

On any Secondary Roads onatollotion requiring erol!on control treatment where no 
endwoll or endsechon il apecified on plans, construction Is to be in accordance w1th 
Oeto•l 2 &hown above. 

Type A orB treatment to be as specified on tho plans. 

Type B 0 The lop G"" of the stone shall be grouted in accordance with sect•on 

418.09, except lhat the portion below lhe top G"" may be choked wilh f1ne mote nat 

Rip Rap F11ter Cloth Bedding to be installed under all erosion conlrol slone in accordance 
with the specif"lcalions 

*Use Typical Section shown. on plans or ~ormol side stope, bottom width, and depth 
of channel, ditch or notutol Qround. 

SPECIFICATION 
REFERENCE 

205 
303' 258 
418' 

STONE FOR- EROSION CONTROL 
-VIRGINIA DEPARTMENT 

__ _ of - -

TRANSPORTATION 114.01 
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HYDROLOGICAL DATA: 
~- .-

~A:~. AC. f----- 1--

f- --~·- ·-. 

1-- 1-- - f--

'-- - 1--- ·-· 

.,.._ f--~-

t-- --1- 1-- -·· 

·- f-- -- - . ·-
··-- . 

1-- - ·-

i 

.DISCHARGES USED 

Q_: CFS 
q_···-· ,. -:. CFS 

~ Q ... .. •.· CFS ·-
Q ;,..__. CFS . -" 
Q = . ~ - . 

CFS -
' • t ~· ,·\J' ..: 

PLYEFH TYPE a,sliE· · Q 
. . .. . 

16'' GMP. .. ~.;3 

.. '=-1 ·:(:) 
.... 

13 <' 

I~ 

( . J8 

c..~ 

'2.:.1 

. 
: 

-
- ... - . . 

Plan Sheet No.--. Designer Sheet-· _of_ 

Rev. Dote Dote 
-

AHW Controls STATION= 
t--t- t-- ·-·· ·-· f-- ·- .. ~-· f--1-- -- f-.:- : " IOOyr. F!oc>d plain elev. 

-- ... f--· f-· -· -- ··-- ·--f- -
. · Oesl~nAHW depth elev . 

-- f- .- 1-- - Structures elev. 
-:-1-- -- -~ ... - ~- f--· -· .... freq. TWelev. 

a --. -- - • -- j ··- .. -----· • --. 
' ·; -- a 

. - ··-I- Shoulder . -· 
,.. a 

. ~ elev ___ .-.-. - elev. __ c . . .l._'\ 

• L'1/ •· . . --.. 

~ .. --~·· . 
' 

RISK ASSESSMENT f - · Skew • Cover I ..,~ 

ADT - 1: /g" c.MP 

Detours Available ~Le~th LM.78 ~· -· Overtopping Stage ., -: .... . 
·- I' ·.: --- .. ' -

Flood Ptoln MaOOCJement ' - . ~ ~ ~-- ,0'/7 
Criteria and Slgnlfic~~_t knpoct 

. - lnv. El. · ... - So• .. 

: .. :::~.1; ·t: .·. - .. 
Orig.Gr. Elev. -:' -~.~ L• J;e ;,.. oriiGi:.EJev • .. 

~ .. . ·. .. -·- .. ' 
-· -~ 

·HEADWATER COMPUTATIONS - -· .. c-oNT. OUTLEr ~{~~ 

0/B INLET CONT. OUTLET CONTROL ·vELOCITY 
End ... ~ ... 

" HW. COMMENTS ! 

~ 
Treat • '~:-

HW/Q HW Ke de ho .-H LSo HW ELEV. C.M. Smooth ' 
~.t,S 

C-tl 
._ .. · .. 

doC, I . .~ l.t:::>~ 
- . ~-

,(g ,$0 ., 

1·3> z.. .c;- l,o t.Z.~ ~-l.~ ~.ICl ~1.11 .31:. 

3 .~ ~.(,~ {~q z 1.3 l.t/o 8.o ~.,. .. 
: 

z. (o Go tf .s- ).~ t.c..l~ z.t£ 1.1 ,_,, ?J:~q 
. ,·1. ·.·-

?,..t-5 
. . : . 

.3-~> s- .·s- t.s. : 
.... 

1.5 .. ., 
. .. 

4.o ~ .~ 1.:.) / .. ~ i:t.t;' -

4-33 G.-s- .<r /.~ 1-s-' ·t.rh ·' ,. 

/.~ /. S" t.t.( 

' ' '•. 

.. ·, Oesi<Jl Flood Exceed. Pro b. Eiev . . 
'· 

,. '. :;c,,: ·i /'• <Mrtop Flood E~d.Prob. ··· .. ··· Ele'l .. 
•->~ '' .. • . ., .· Bose FloOd i% E~c~. Prob._· _· _. Elev. ---' ···" .. 
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Plan Sheet No._._ Designer ___ _ Sheet- _of_ 

Rev. Dote Date 

HYDROLOGICAL DATA: AHW Controls STATION:----.,....------
·- r-- -~-+--+-t--I--·-I-:-

J?:.A:~.=:;==:;=..-A,-'-'C.-,-,--,--I--t--1--l---f-- __ ... ~--f-· -· __ ... ---1- -+--+--J.--+-~-1--+-.-<IOOyr. Flood plain elev. __ _ 
--'--t--t--1--+--+--f OesiQn AHW depth elev. __ _ 

, . ~ --1-·- • f -1-'- -· - - f----t---1>--+- -+-t--+-: -+-1--1--+-+-J-:-l-JI---'-Istructures elev. __ _ 

1--1--- f---+--t--+--+--+--+--+--1-1-- -·- -- --- ... --r----t-r-r-r--r-rt--t--------_:_-~·-~--

--- - +-1-- t-- ·- .. . . ·-· 1-

freq. TWelev. 

1--- - t--l--l--+--+--1--+--+--+--+-~ J--J....-.ll--+-- ·+--1--l---Jhl-1--1--i---+-+-+-+-+---l - • 
- - -

~ t-- r-- -i---1---iHHHf-t--t-t--+-+-+++-1---+--+--1--+--4- .__...__...__...__-1---l ··-
- • 

• -
f.-- --1-- f.-- f- ··f--+--+--1--~~~~-~---1---1--+--t-t-+-+--+--+--+--+-'+-+--+--+--+-~ - • 

·-'--- -- - . ·- ---'-j~jf-1f-1f-11--I--+--·J---1--+--J.·:...:.·-J.-:-_J_; ... ,_ -l--1--1--+--J--1-l~~~---~ Shoulder - ~ 
e

,_._ ~ elev. __ 
. IVY.-- •. >---c====t=====:J~ 

; /Skew ·c~ ·~ 
ZL/ '' e(')p .DISCHARGES USED RISK ASSES~MENT I ADT___;_ __ 

• . -. -.-

Detours Available ------.-~--,Length----
OvertoppinCJ Stage ______ _ 

Flood Plain Monogem,ent-:--------____; 
Criteria and Slgnific~n._t knpact, _____ ._-________ _ ; =~ .1.: ·c: · · · 

Or~Gr.Eiev. ___ :" L• 13o - ~ ;; .i.. Ori<J-.Gf.Eiev. --

PLVEFH TYPE a sizE . Q 
! ·. ., 

r---::-=-----rH.=E:..:..A:.=D.::.W=:AT:..,:E:::.R~CO:::..:M;::PU~T..::::.ATI!.!O.::::N:..::S:=..._.: __ ___:~ CONT. OUTLET' 
OUTLET CONTROL HW. VELOCITY End 

de ~ ho ·. __ H LSo HW ELEV. C.M. 5rroah Treat. 
Q/8 INLET CONT. 

HW/D HW Ke 
COMMENTS 

1 I -
.. 

,~ ?_ 

e~ ] 

'ZG> .,. 
!$0 -~ i: cf(· 

~s- ~;· 2. ~ z. 1. .rsl 1 L{ I' 

3(, (.,.'$'" .. ''·-~ 
>) 

Des9l Flood Exceed Pro b. E lev. ---
OverlopFioodEJteeed.Prob. Elev. 1 
Bose Flood 1% Exceed. Prob. __ Elev. ____ , 
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******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOBTR20 
TITLE 001· .... 
TITLE. DEVELOPED CONDITIONS STORMW ATER MANAGEMENT ANALYSIS ! ! 
3 STRUCT 01 
8 71.0 
8 72.0 
~8 73.0 
8 74.0 
8 15.0 
8 76.0 
8 77.0 
8 77.5 
9ENDTBL 

0.0 
0.43 

0.61 
0.752 
0.868 
16.64 
22.00 
23.00 

0.0 
0.122 
0.266 
0.429 
0.609 
0.811 
1.036 
1.261 

6 RUNOFF 1 01 l 0.0083 
6RESVOR2 011 2 71.0 

85 

ENDATA. , 
7INCREM6 
7 COMPUT 7 . 01 01 
ENDCMP 1 

7 COMPUT 7 0.1 01 
ENDCMP 1 

7 COMPUT 7 01 01 
ENDCMP 1 

7 COMPUT 7 01 01 
ENDCMP 1 

7 COMPUT 7 01 01 
ENDJOB2 

0.10 
0.00 2.8 

0.00 3.6 

0.00 5.8 

0.00 6.8 

0.00 8.5 

0.2511 1 1 
1 111 1 

1.02 2 02 05 

1.02 2 02 01 

1.02 2 02 02 

1.02 2 02 03 

1.02 2 02 04 

..... 
' 

O*******************************END OF 80-80 LIST******~************************* 

EXECUTIVE CONTROL OPERATION INCREM RECORDID 
+ · MAINTIMEINCREMENT= .10HOURS 

EXECUTIVE CONTROL OPERATION COMPUT RECORDID 

+ FROM STRUCTURE 1 
+ TO STRUCTURE 1 

.·STARTING TIME= .oo RAIN DEPTH= 2.80 RAIN DURATION= 1. otT ·RAIN TABLE NO:= 2 
MOIST. COND= 2 

ALTERNATE NO.= 2 STORM NO.= 5 MAIN TIME INCREMENT= .10 HOURS 

OPERATION RUNOFF STRUCTURE 1 

PEAK'TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEV ATION(FEET) 
12.06 8.76 (RUNOFF) 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOuRS' TIME INCREMENT= .1 0 HOURS 

ANT. 





I 
I 16.00 DISCHG .62 .62 .62 .61 .61 .61 .61 .60 .60 .59 

16.00 ELEV 73.08 73.06 73.04 73.03 73.01 72.99 72.97 72.95 72.93 72.91 

I 17.00 DISCHG .59 .59 .58 .58 .58 .57 .57 .57 .56 .56 

17.00 °

0 
ELEV ' 

0 

72.89 72.87' 72.85 72.83 72.81 72.80 72.78 7'l:!/60 72.74 ° 72.72 °o 

18.00 DISCHG .56 .55 .55 .55 .54 .54 .53 .53 .53 .52 

I 
18.00 ELEV 72.70 72.68 72.66 72.64 72.62 72.60 72.58 72.56 72.54 72.52 

19.00 DISCHG .52 .52 .51 .51 .51 .50 .50 .50 .49 .49 

19.00 ELEV 72.50 72.48 72.47 72.45 72.43 72.41 72.39 72.38 72.36 72.34 

20.00 DISCHG .49 .48 .48 .48 .47 .47 .47 .46 .46 .46 

I 20.00 ELEV 72.32 72.30 72.28 72.27 72.25 72.23 72.21 72.19 72.17 72.15 

21.00 DISCHG .45 .45 .45 .45 .44 .44 .44 .43 .43 .42 

21.00 ELEV 72.14 72.12 72.10 72.08 72.07 72:05 72.03 72.02 72.00 71.98 

I 
'22.00 DISCHG .41 .41 .40 .39 .39 .38 .37 .37 .36 .35 

22.00 ELEV 71.96 71.95 71.93 71.91 71.90 71:88 71.86 '71.85 71.84 71.82 

23.00 DISCH<:;t .. 35 .34 .34 .33 .33 .32 .32 .31 .31 .30 
23.00 ELEV 71.81 71.79 71.78 71.77 71.76 71.74 71.73 71.72 71.71 71.70 

I 24.00 DISCHG .30 .29 .28 .28 .27 .26 .25 .25 .~4 .23 
24.00 ELBV 71.69 71.67 71.66 71.64 71.62 71.61 71.59 71.57 71.56 71.54 
25.00 DISCHG .23 .22 .21 .21 .20 .20 .19 .18 .18 .17 

I 
25.00 ELEV 71.52 71.51 71.50 71.48 71.47 71.45 71.44 71.43 71.42 71.40 
26.00 DISCHG .17 .16 .16 .15 .15 .15 .14 .14 .13 .13 
26.00 °

0 ELEV 000 71.39 71.38° 71.37 71.36 71.35 71.34 71.33 7h3~0 71.31 ' 71.30 °
0 

27.00 DISCHG .13 .12 .12 .12 .11 .11 .11 .10 .10 .10 

I 27.00 ELEV 71.29 71.28 71.28 71.27 71.26 71.25 71.25 71.24 71.23 71.23 
28.00 DISCHG .09 .09 .09 .09 .08 .08 .08 .08 .07 .07 
28.00 ELEV 71.22 71.21 71.21 71.20 71.19 71.19 71.18 -71:18 71.17 71.17 

I 
0 29.00 DISCHG .07 .07 .07 .06 .06 .06 .06 .06 .06 .05 

29.00 ELEV 71.16 71.16 71.15 71.15 71.15 71.14 71.14 71.13 71.13 71.13 

RUNOFF VOLUME ABOVE BASEFLOW = 1.39 WATERSHED INCHES, 7.42 CFS-HRS, .61 

I ACRE-FEET; BASEFLOW = .00 CFS 

I EXECUTIVE CONTROL OPERATION ENDCMP RECORDID 

COMPUTATIONS COMPLETED FOR PASS 1 + 

I 1 
.. ko 

I 
'·' j.'. 

TR20 XEQ 04-23-98 14:51 JOB 1 PASS 2 

I 
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I 
EXECUTIVE CONTROL OPERATION COMPUT RECORDID 

I + ' FROM STRUCTURE 1 
+ TO STRUCTURE 1 

STARTlN,9 TIME= .00 RAIN DEPTH= 3.60 RAINDURATION= 1.00' 
0 RAIN TABLE NO.= 2 ANT. 

I MOIST. COND= 2 

I .. ko 

'0 



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

ALTERNATE NO.= 2 STORMNO.=l MAIN TIME INCREMENT= .10 HOURS 
" . ' ..... ... 

OPERATION RUNOFF STRUCTURE 1 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.06 12.88 (RUNOFF) 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS 
DRAINAGE AREA= .01 SQ.MI. 

7.00 DISCHG .00 .00 .00 .01 .01 .01 .02 .02 .02 .02 
8.00 DISCHG .03 .03 .04 .04 .05 .06 ., .. 06 .07 '.07 .08 
9.00 DISCHG .08 .09 .10 .11 .12 .12 .13 .15 .16 .17 
10.00 DISCHG .17 .18 .20 .21 .24 .27 .30 .34 .38 .43 
11.00 DISCHG .48 .53 .60 .65 .74 .84 1.38 2.81 .4.20 7.83 
12.00 DISCHG 12.11 12.39 7.65 4.49 3.03 2.24 1.87 1.62 1.49 1.35 
13.00 DISCHG 1.22 1.14 1.04 .98 .92 .87 .82 .76 .72 .69 
14,00 DISCHG .66 .64 .61 .59 .56 .54 .51 .48 .47 .46 
15.00 DISCHG .46 .46 .46 .45 .43 .41 .40 .39 .39 .39 
16~00 DISCHG .39 .39 .39 .39 .39 .39 .38 .36 -::::S4 .33 
17.00 DISCHG .33 .33 .33 .33 .33 .33 .33 .33 .33 .31 
18.00 DISCHG .28 .27 .27 .27 .27 .27 .27 .27 .27 .27 
19.00 DISCHG .27 .27 .27 .27 .27 .27 .27 .27 .26 .24 
20.00 DISCHG .22 .21 .20 .20 .20 .20 .20 .20 "'.20 .20 
21.00 DISCHG .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 
22.00 DISCHG .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 
23.00 DISCHG .20 .20 .20 .20 .20 .20 .20 .20 .20 .18 
24.00 DISCHG .15 .12 ~06 .02 .01 .00 ' 

RUNOFF VOLUME ABOVE BASEFLOW = 2.11 WATERSHED INCHES, · 11.29 CFS-HRS, .93 
ACRE-FEET; B.ASE~LOW = .00 CFS 

OPERATION RESVOR STRUCTURE l 

***WARNING-NO PEAK FOUND, MAXIMUM DISCHARGE= 

PEAK TIME(HRS) 
13.60 

·PEAK DISCHARGE(CFS) 
.81 74.53 

.81 CFS. 

PEAK ELEV ~T}:ON(FEE'r) 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS 
DRAINAGE AREA= .01 SQ.MI. 

8.00 DISCHG .00 .00 .00 
8.00 ELEV 71.00 71.00 71.00 
9.00 DISCHG .02 .02 .02 
9.00 ELEV 71.04 71.04 71.05 
10.00 DISCHG .05 .05 .05 
10.00 ELEV 71.11 71.11 71.12 

1 

.01 .01 .01 .01 .01 
71.01 71.02 71.02 71.02 

.02 .03 .03 .03 .03 
71.05 71.06 n.o1 11.01 
.06 .06 .07 .07 .08 
71.13 71.15 7.1.16 71.17 

.01 .01 
71.03 71.03 71.03 
.04 .04 

71.08 71.09 71.10 
.09 .10 

'71.19 71.21 71.23 

TR20 XEQ 04-23-98 14:51 JOB 1 PASS 2 
REV PC 09/83(.2) DEVELOPED CONDITIONS STORMW ATER MANAGEMENT ANALYSIS ! ! 
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I 
I ~k . ... 

I 11.00 DISCHG .11 .12 .13 .15 .16 .18 .21 .26 .35 .46 
11.00 ELEV 71.25 71.28 71.31 71.34 71.38 71.42 71.48 "71.61 71.82 72.17 
12.00 DISCHG .56 .66 .73 .76 .78 .79 .79 .80 .80 .81 

I 
12.00 ELEY 72.72 73.34 73.81 74.07 74.21 74.30 74.35 74.40 74.43 74.46 
13.00 DISCHG .81 .81 .81 .81 .81 .81 .81 .81 .81 .81 
13.00 ELEV 74.48 74.50 74.51 74.52 74.53 74.53 74.53 74.53 74.53 74.52 
14.00 DISCHG .81 .81 .81 .81 .81 .81 .81 .80 .80 .80 

I 14.00 ELEV 74.52 74.51 74.50 74.49 74.48 74.47 74.46 •74.44 74.43 74.41 
15.00 DISCf!:G .80 .80 .79 .79 .79 .79 .79 .78 .78 .78 
15.00 ELEV 74.40 74.38 74.37 74.35 74.33 74.32 74.30 74.28 74.26 74.25 

I 
16.00 .DISCHG .78 .78 .77 .77 .77 .77 .77 .76 ,76 .76 
16.00 ELEV 74.23 74.21 74.19 74.18 74.16 74.14 74.12 74.11 74.09 74.07 
17.00 DISCHG .76 .76 .75 .75 .75 .74 .74 .74 .74 .73 
17.00 ELEV 74.05 74.03 74.01 73.99 73.97 73.95 73.93 73.90 73.88 73.86 

I 18.00 DISCHG .73 .73 .72 .72 .72 .71 .71 .71 .70 .70 
18.00 "ELEV·· 73.84 73.82 73.79 73.77 73.75 73.73 73.70 ~~.()8 73.66 73.64, 
19.00 DISCHG .70 .69 .69 .69 .69 .68 .68 .68 .67 .67 

I 19.00 ELEV 73.61 73.59 73.57 73.55 73.53 73.51 73.49 73.47 73.44 73.42 
20.00 DISCHG .67 .66 .66 .66 .65 .65 .65 .64 .64 .64 
20.00 ELEV 73.40 73.38 73.36 73.33 73.31 73.29 73.26 "t3.24 73.22 73.20 
21.00 DISCHG .63 .63 .63 .63 .62 .62 .62 .61 .61 .61 

I 21.00 ELEV 73.17 73.15 73.13 73.11 73.09 73.07 73.05 73.02 73.00 72.98 
22.00 DISCHG .60 .60 .59 .59 .59 .58 .58 .57 .57 .57 
22.00 ELEV 72.96 72.93 72.91 72.89 72.87 72.85 72.82 72.80 72.78 72.76 

I 23.00 DISCHG .56 .56 .56 .55 .55 .54 .54 .54 .53 .53 
23.00 ELEV 72.74 72.72 72.70 72.68 72.66 12.64 72.62 ·72.60 72.58 72.56 
24.00 DISCHG .53 .52 .52 .51 .51 .50 .50 .49 .49 .48 

I 
24.00 ELEV 72.54 72.52 72.49 72.46 72.44 72.41 72.38 72.35 72.32 72.29 
25.00 DISCHG .48 .47 .47 .46 .46 .45 .45 .44 .44 .44 
25.00 ELEV 72.27 12.24 72.21 72.19 72.16 72.13 72.11 i2:o8 72.06 72.03 
26.00 DISCHG .43 .42 .41 .40 .39 .37 .36 .35 .34 .33 

I 26.00 ELEV 72.01 71.98 71.95 71.92 71.90 71.87 71.85 71.82 71.80 71.77 
27.00 DISCHG .32 .31 .31 .30 .29 .28 .27 .26 .26 .25 
27.00 .. ELEV ... 71.75 71.73 71.71 71.69 71.67 71.65 71.63 1.1.61 71.60 71.58 

I 
28.00 DISCHG .24 .23 .23 .22 .22 .21 .20 .20 '.19 .19 
28.00 ELEV 71.56 71.55 71.53 71.52 71.50 71.49 71.47 71.46 71.45 71.43 
29.00 DISCHG .18 .18 .17 .17 .16 .16 .15 .15 .14 .14 
29.00 ELEV 71.42 71.41 71.40 71.39 71.37 71.36 71.35 "71.34 71.33 71.32 

I RUNOFF VOLUME ABOVE BASEFLOW = 2.01 WATERSHED INCHES, 10.78 CFS-HRS, .89 
ACRE-FEET; BASEFLOW = .00 CFS 

I EXECUTIVE CONTROL OPERATION ENDCMP RECORDID 

I + COMPUTATIONS COMPLETED FOR PASS 2 

I 
1 

I 
~~. 

TR20 XEQ 04-23-98 14:51 JOB1 PASS 3 

I 



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

.. ~. 
' J:. 
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EXECUTIVE CONTROL OPERATION COMPUT RECORDID 

+ . FROM STRUCTURE 1 
+ TO STRUCTURE 1 

STARTINGTIME= .00 RAINDEPTH= 5.80 RAINDURATION= 1.00· RAINTABLEN0.=2 ANT. 
MOIST.C0~2 

ALTERNATEN0.=2 STORMN0.=2 MAINTIMEINCREMENT= .10HOURS 

OPERATION RuNOFF STRUCTURE 1 -· ... 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.05 24.42 (RUNOFF) 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS 
DRAINAGE AREA= .01 SQ.MI. 

5.00 DISCHG .00 .01 .01 .02 .02 
.08 
.14 
.25 
.41 
.67 

.02 .03 .03 .04 .04 
6.00 DISCHG .05 .06 .07 .08 .09 :10 .10 .11 .12 
7.00 DISCHG .12 .13 
8.00 DISCHG .18 .19 
9.00 DISCHG. ..33 .34 
10.00 DISCHG .52 .54 
11.00 DISCHG 1.22 1.32 
12.00 DISCHG 23.50 23.39 
13.00 DISCHG 2.18 2.03 
14.00 DISCHG. 1.17 1.13 
15.00 DISCHG .80 .80 
16.00 DISCHG" · .69 .69 . 
17.00. DISCHG .58 .58 
18.00 DISCHG .49 .47 
19.00 DISCHG .46 .46 
20.00 DISCHG .38 .36 

. 21.00 DISCHG .35 .35 
22.00 DISCHG .35 .35 
23.00 DISCHG .35 .35 
24.00 DISCHG .26 .21 

.13 

.21 

.37 
.58 

.14 

.23 

.39 
.61 

.15 .16 .16' 

.27 '':29 .30 

.42 .44 .47 
.74 .80 .91 

.17 .17 

.'31 .32 

.49 .51 
1.00 1.11 

1.46 
14.26 

1.86 
1.08 

.80 

.69 

.58 

.47 

.46 

.35 

.35 

.35 

.35 

.10 

1.57 
8.28 

1.75 
1.04 

.80 

1.76 
5.53 

1.64 
.99 

.76 

1.96 3.14 6.18 0 8.92 15.82 
4.06 3.38 2.92 2.67 2.42 

1.54 1.46 1.35 1.28 1.22 
.95 .91 .85 .82 .81 

.72 .70 .69 .69 .69 
.69 .69 .69 .67 .62 .59,, .58 
.58 .58 .58 .58 .58 .57 .53 
.46 .46 .46 .46 .46 .46 .46 
.46 .46 .46 .46 .46 .46 .42' 
.35 .35 .35 .35 .35 ".35 .35 
.35 .35 .35 .35 .35 .35 .35 
.35 .35 .35 .35 .35 .35 .35 
.35 .35 .35 .35 .35 .35 .31 
.04 .01 .00 

RUNOFF VOLUME ABOVE BASEFLOW = 4.12 WATERSHED INCHES, 22.08 CFS-HRS, 1.82 
ACRE-FEET; BAsEF~OW = .00 CFS 

OPERATION RESVOR STRUCTURE 1 

*** W ARNING-'MAIN TIME INCREMENT MAY BE TOO LARGE. 
COMPUTED PEAK( 12.84) AT EXCEEDS MAX. ADJACENT HYDROGRAPH COORDINATE 

BY 5%: .. ~·, 

+ STRUCTURE 1 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAKELEVATION(FEEn 



..... 

I 
J!, 

I 12.24 12.84 75.76 

I TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS 
DRAINAGE AREA= .01 SQ.MI. 

5.00 DISCHG .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 

I 
5.00 ELEV 71.00 71.00 71.00 71.00 71.00 71'00 71.00 71.00 71.00 71.01 
6.00 DISCHG .. 01 .01 .01 .01 .01 .02 .02 .02 .02 .03 

1 

I 
TR20 XEQ 04-23-98 14:51 JOB 1 PASS 3 

I 
REV P_C 09/83(.2) DEVELOPED CONDITIONS STORMWATERMANAGEMENT ANALYSIS ! ! 
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I,', 

I 6.00 ELEV 71.02 71.02 71.02 71.03 71.03 71.04 71.04 71.05 71.05 71.06 
7.00 DISCHG .03 .03 .03 .04 .04 .04 .05 .05 .. :o'S .06 
7.00 ELEV 71.06 71.07 71.08 71.08 71.09 71.10 71.11 71.11 71.12 71.13 

.I 8.00 DISCHG .06 .06 .07 .07 .08 .08 .09 .09 .10 .10 
8.00 ELEV 71.14 71.15 71.15 71.16 71.18 71.19 71.20 71.22 71.23 71.24 
9.00 DISCHG .11 .12 .12 .13 .14 .15 ... 16 .16 .17 .18 
9.00 ELEV 71.26 71.27 71.29 71.31 71.32 71.34 71.36 71.38 71.40 71.42 .I 10.00 DISCI:IG .19 .20 .21 .22 .24 .25 .,. .26 .28 .. 30 .32 
10.00 ELEV. 7,1.45 71.47 71.49 71.52 71.55 71.58 71.61 71.65 71.70 71.75 
11.00 DISCHG .35 .37 .40 .43 .44 .46 .48 .52 .60 .68 

I 
11.00 ELEV 71.80 71.87 71.93 72.01 72.08 72.16 72.28 7'2.52 72.92 73.52 
12.00 DISCHG .80 5.91 12.21 11.75 9.39 7.15 5.48 4.34 3.58 3.08 
12.00 ELEV 74.44 75.32 75.72 75.69 75.54 75.40 75.29 75.22 75.17 75.14 
13.00 DISCHG 2.70 2.41 2.18 2.00 1.85 1.72 1.61 1.51 1.42 1.34 

I 13.00 ELEV 75.12 75.10 75.08 75.07 75.06 75.05 75.05 75.04 75.03 75.03 
14,00 DISCHG 1.27 1.21 1.16 1.11 1.07 1.02 .97 .93~u , .88 .87 
14.00 ELEV 75.03 75.02 75.02 75.02 75.01 75.01 75.01 75.00 75.00 75.00 

I 15.00 DISCHG .87 .87 .87 .87 .87 .87 .86 .86 .86 .86 
15.00 ELEV 75.00 74.99 74.99 74.99 74.98 74.98 74.97 74.96 74.95 74.95 
16.00 DISCHG .86 .86 .86 .86 .86 .86 .86 .85 "'.85 .85 

I 
16.00 ELEV 74.94 74.93 74.92 74.91 74.91 74.90 74.89 74.88 74.87 74.86 
17.00 DISCHG .85 .85 .85 .85 .84 .84 .84 .84 .84 .84 
17.00 ELEV 74.85 74.83 74.82 74.81 74.80 74.78 74.77 74.76 74.75 74.74 
18.00 DISCHG .84 .83 .83 .83 .83 ' .83 ... 82 .82 .82 .82 

I 18.00 ELEV 74.72 74.70 74.69 74.67 74.65 74.64 74.62 74.60 74.59 74.57 
19.00 DISCHG .82 .81 .81 .81 .81 .81 '"' .81 .80 .. 80 .80 
19.00 ELEV. 74.56 74.54 74.52 74.51 74.49 74.48 74.46 74.44 74.43 74.41 

I 
20.00 DISCHG .80 .80 .79 .79 .79 .79 .78 .78 .78 .78 
20.00 ELEV 74.39 74.37 74.35 74.33 74.31 74.29 74.27 74.25 74.23 74.21 
21.00 DISCHG .77 .77 .77 ' .77 .77 .76 .76 .76 .76 .75 
21.00 ELEV 74.19 74.17 74.16 74.14 74.12 74.10 74.08 74.06 74.04 74.02 

I 22.00 DISCHG .75 .75 .75 .74 .74 .74 .74 .73 .73 .73 
22.00 ELEV 74.00 73.98 73.96 73.94 73.92 73.90 73.88 73.86 73.85 73.83 
23.00.· DISCHG· .72 .72· .72 .72 .71 .71 .71 .71 o;1q, .70 

I 
23.00 ELEV 73.81 73.79 73.77 73.75 73.73 73.71 73.70 73.68 73.66 73.64 
24.00 DISCHG .70 .69 .69 .69 .68 .68 .67 .67 .66 .66 
24.00 ELEV 73.62 73.60 73.57 73.54 73.50 73.47 73.44 73.40 73.37 73.33 
25.00 DISCHG .65 .65 .64 .64 .63 .63 .63 .62 "!62 .61 

I 25.00 ELEV 73.30 73.27 73.24 73.20 73.17 73.14 73.11 73.08 73.04 73.01 

I 



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

26.00 DISCHG .61 .60 .59 .59 .58 .58 .57 .56 .56 .55 
26.00 ELEV 72.98 72.94 72.91 72.88 72.84 12Jn 72.78 72.74 72.71 72.68 
27.00 DISCHG .55 .54 .54 .53 .52 .52 .51 .51 .50 .50 
27.00 ELEV. 72.65 72.62 72.59 72.56 72.53 Ti:5o 72.47 12.44 72.41 72.3.8 
28.00 DISCHG . .49 .49 .48 .48 .47 .47 .46 .46 .45 .45 
28.00 ELEV 72.35 72.32 72.29 72.27 72.24 72.21 72.19 72.16 72.13 72.11 
29.00 DISCHG .44 .44 .44 .43 .42 .41 .40 . 39 .3.7 . .36 
29.00 ELEV 72.08 72.06 72.03 72.01 71.98 71.95 71.92 71.90 71.87 71.85 

RUNOFF VOLUME ABOVE BASEFLOW = 3.88 WATERSHED INCHES, 20.76 CFS-HRS, 1.72 
ACRE-FEET; BASEFLOW = .00 CFS 
1 

..... ... 

TR20XEQ 04-23-98 14:51 JO.B 1 PASS 4 
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EXECUTIVE CONTRPL OPERATION ENDCMP RECORDID 

+ COMPUTATIONS COMPLETED FOR PASS 3 

EXECUTIVE CONTROL OPERATION COMPUT · · RECORD ID . .. ~. 
'· J.'. 

+ FROM STRUCTURE 1 
+ TO STRUCTURE 1 

STARTING TIME= .00 RAIN DEPTH= 6.80 RAIN DURATION= 1.00' · RAIN TABLE NO.= 2 ANT. 
MOIST. COND= 2 

ALTERNATEN0.=2 STORMN0.=3 MAINTIMEINCREMENT= .10HOURS 

OPERATION RUNOFF STRUCTURE 1 

PEAKT~~S) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.05 29.75 (RUNOFF) 

TIME(HRS) .. , . FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS 
DRAINAGE AREA= .01 SQ.MI. 

4.00 DISCHG .00 .00 .00 .00 .00 .01 .01 .02 .02 .03 
5.00 DISCHG .04 .04 .05 .06 .06 .07 .07 .08 .09 .09 
6.00 · DISCHG .. · .10 .11 .13 .14 .15 .16 .17 .17 .1~." .19 
7.00 DISCHG .20 .20 .21 .22 .22 .23 .24 .24 .25 .25 
8.00 DISCHG .26 .27 .30 .33 .36 .39 .41 .43 .44 .45 
9.00 DISCHG .46 .48 . 51 .54 .56 .57 .60 .64 .67 .69 . 
10.00 DISCHG .70 .73 .77 .81 .89 .97 1.06 1.20 "1.31 1.45 
11.00 DISCHG 1.59 1.71 1.89 2.02 2.26 2.50 3.98 7.78 11.14 19.53 
12.00 DISCHG 28.72 28.40 17.26 10.00 6.66 4.88 4.06 350 3.20 2.90 
13.00 DISCHG 2.62 2.44 2.22 2.09 1.96 1.84 1.75 1.62 1.54 1.46 





I 
I 16.00 ELEV 74.99 74.99 74.99 74.99 74.99 74.98 74.98 74.98 74.97 74.96 

17.00 DISCHG .86 .86 .86 .86 .86 .86 .86 .86 .86 .85 

I 17.00 ELEV 74.95 74.95 74.94 74.93 74.92 74.92 74.91 74.90 74.89 74.88 
18.00 DISCHG .85 .85 .85 .85 .85 .85 .84 .84 .84 .84 
18.00 ELEV 74.87 74.86 74.85 74.83 74.82 74.81 74.79 74.78 74.77 74.75 
19.00 DISCHG .84 .84 .83 .83 .83 .83 .83 .83 .83 .82 

I 19.00 .· .ELEV .. 74.74 74.73 74.71 74.70 74.69 74.67 74.66 74.65 74.64,, 74.62. 
20.00 DISCHG .82 .82 .82 .82 .81 .81 .81 .81 .~I'' .80 
20.00 ELEV 74.61 74.59 74.57 74.55 74.53 74.52 74.50 74.48 74.46 74.44 

I 21.00 DISCHG .80 .80 .80 .80 .79 .79 .79 .79 .79 .78 
21.00 ELEV 74.43 74.41 74.39 74.37 74.36 74.34 74.32 .7430 74.29 74.27 

. 22.00 DISCHG .78 .78 .78 .78 .77 .77 .77 .77 .77 .76 

·I 
'22.00 .ELEV 74.25 74.24 74.22 74.20 74.19 74.17 74.15 74.14 74.12 74.11 

23.00 DISCHG .76 .76 .76 .76 .76 .75 .75 .75 .75 .74 
23.00 ELEV 74.09 74.07 74.06 74.04 74.03 74.01 74.00 73.98 73.96 73.94 
24.00 DISCHG .74 .74 .73 .73 .72 .72 .71 .71 .70 .70 

I 24.00 ELEV 73.92 73.90 73.87 73.84 73.80 73.77 73.73 73.70 73.66 73.62 
25.00 DISCHG .69 .69 .68 .68 .67 .67 .66 .66 .65 .65 
25.00 ELEV' 73.59 73.55 73.52 73.48 73.45 73.42 73.38 73.35 73.32 73.28 

I 
26.00 DISCHG .65 .64 .64 .63 .63 .62 .62 .61 .61 .60 
26.00 ELJ;<:Y 73.25 73.22 73.18 73.15 73.12 73.09 73.06 73'.03 72.99 72.96 
27.00 DISCHG .60 .59 .58 .58 .57 .57 .56 .55 . . 55 .54 
27.00 ELEV 72.93 72.89 72.86 72.82 72.79 72.76 72.73 72.69 72.66 72.63 

I 28.00 DISCHG .54 .53 .53 .52 .52 .51 .51 .50 .50 .49 
28.00. ELEV .. 72.60 72.57. 72.54 72.51 72.48 72.45 72.42 7~39 72.36 72.33 
29.00 DISCHG .49 .48 .48 .47 .47 .46 .46 .45 .45' .44 

I 
1 

I TR20XEQ 04-23-98 14:51 JOB 1 PASS 4 
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I 
29.00 ELEV 72.31 72.28 72.25 72.22 72.20 72.17 72.14 72.12 72.09 72.07 

I RUNOFF VOLUME ABOVE BASEFLOW = 4. 79 WATERSHED INCHES, 25.65 CFS-HRS, 2.12 
ACRE-FEET; BASEFLOW = .00 CFS 

I EXECUTIVE CONTROL OPERATION ENDCMP RECORDID 

+ COMPUTATIONS COMPLETED FOR PASS 4 
.k. 
'·' l!. 

I 
I EXECUTIVE CONTROL OPERATION COMPUT RECORDID 

I 
+ FROM STRUCTURE 1 
+ TO STRUCTURE 1 

STARTING TIME= .00 RAINDEPTH= 8.50 RAIN DURATION.,; 1.00 RAIN TABLE NO.= 2 ANT. 
MOIST. COND=, 2 '· 

I ALTERNATE NO.= 2 STORMN0.=4 MAIN TIME INCREMENT= .lOHOURS 

I 



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

OPERATION RUNOFF STRUCTURE 1 

.. PEAK ~(HR.S) PEAK DISCHARGE(CFS) PEAK ELEVAJJON(FEET} 
12.04 38.80 (RUNOFF) 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .. 10 HOURS 
DRAINAGE AREA= .01 SQ.MI. 
. 3.00 DISCHG .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 

4.00 DISCHG .02 .03 .04 .05 .06 .07 .08 .09 .10 .11 
5.00 DISCHG .12 .13 .14 .14 .15 .16 .17 .17 .18 .19 
6.00 DISCHG .20 .21 .24 .27 .28 .29 ,.30 .31 .32 .33 
7.00 DISCHG .34 .35 .36 .36 .37 .38 .39 .40. .40 .41 
8.00 DISCHG .42 .44 .48 .52 .57 .61 •.c"64 .66 ,67 .68 
9.00 DISCHG .69 .72 .78 .81 .84 .85 .88 .94 .98 1.01 
10.00 DISCHG ·1.02 1.06 1.12 1.18 1.28 1.39 1.51 1.71 1.85 2.04 
11.00 DISCHG 2.23 2.40 2.63 2.81 3.12 3.44 5.43 10.53 14.93 25.83 
12.00 DISCHG 37.57 36.87 22.34 12.91 8.57 6.27 5.20 4.48 4.10 3.71 
13.00 msdiG 3.35 3.12 2.84 2.67 2.50 2.35 2.24 2.07 1.96 1.87 
14.00 DISCHG 1.79 1.73 1.64 1.59 1.51 1.44 1.38 1.30 1.25 1.23 
15.00 DISCHG 1.22 1.22 1.22 1.21 1.16 1.09 1.06 1.05 1.05 1.05 
16.00 DISCHG 1.05 1.05 1.05 1.05 1:05 1.05 1.02 .95 .90 .88 
17.00 . DiSCHG 

". .87··· .81 .88 .88 .88 .88 .88 .88 .88 .88 
18.00 · DISCHG .75 .72 .71 .70 .70 .70 .70 .70 .70 .70 
19.00 DISCHG .70 .70 .70 .70 .70 .70 .70 .70 . 70 .64 . 
20.00 DISCHG .57 .54 .53 .53 .53 .53 .53 .53 ...?~ .53 
21.00 DISCHG .53 .53 .53 .53 .53 .53 .53 .53 .53 .53 
22.00 DISCHG .53 .53 .53 .53 .53 .53 .53 .53 .. 53 .53 
23.00 DISCHG .53 .53 .53 .53 .53 .53 .53 .53 .52 .46 
24.00 DISCHG .40 .31 .15 .06 .02 .01 .00 

RUNOFFVOLUMEABOVEBASEFLOW= 6.71 WATERS~J?INCHES; 35.93 CFS-HRS, 2.97 
ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION RESVOR STRUCTURE 1 
1 

TR20XEQ04-23-98 14:51 JO'B· 1 PASS 5 
REV PC 09/83(.2) DEVELOPED CONDITIONS STORMW ATER MANAGEMENT ANALYSIS ! ! 
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PEAK TJME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.22 22.06 77.03 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIMEINCREMENT= .10HOURS 
DRAINAGE AREA= .01 SQ.MI. 

4.00 DISCHG · .,00 .00 .00 .00 .01 .01 .01 .01 .01 .02 
4.00 ELEV 71.00 71.00 71.00 71.00 71.01 71.02 71.02 71.03 71.03 71.04 
5.00 DISCHG .02 .02 .03 .03 .03 .04 .04 .04 .05. . .05 



I 
I 5.00 ELEV· 71.05 71.05 71.06 71.07 71.07 71.08 71.09 71.10 71.11 71.12 

6.00 DISCHG .06 .06 .06 .07 .08 .08 .09 .09 .10 .11 

I 6.00. .ELEV 71.13 71.14 71.15 71.16 71.18 71.19 71.20 71.22 71.23 71.25 
7.00 DISCHG .11 .12 .13 .13 .14 .15 .15 .16 .17 .17':"' ,., 

7.00 . ELEV 71.26 71.28 71.29 71.31 71.33 71.34 71.36 71.37 71.39 71.41 
8.00 DISCHG .18 .19 .20 .20 .21 .23 .24 .25 .26 .27 

I 8.00 ELEV 71.42 71.44 71.46 71.48 71.50 71.52 71.55 71.58 71.61 71.63 
9.00 DISCHG .28 .30 .31 .32 .34 .35 .37 .38 .40 .42•' 

. 9.00 ELEY 71.66 71.69 71.72 71.75 71.79 71.82 71.85 71.89 71.93 71.97 

10.00 DISCHG .43 .44 .44 .45 .46 .47 .48 .49 .50 .52 

I 10.00 ELEV. 72.01 72.04 72.08 72.12 72.16 72.21 72.27 72.33 72.41 72.49 
11.00 DISCHG .53 .55 .57 .60 .62 .64 .66 ,.72 .79 3.17 
11.00 ELEV 72.58 72.68 72.80 72.92 73.05 73.18 73.37 73.74 74.32 75.15 

I 
• 12,00 DISCHG 16.80 20.46 22.02 21.31 19.42 17.27 12.73 8.88 6.64 5.30 

12.00 ELEV. 76.03 76.71 77.01 76.87 76.52 76.12 '15.75 75.51 75.37 75.28 
13.00 DISCHG. 4.M 3.85 3.42 3.10 2.85 2.64 2.47 2.32 2.17 2.04 
13.00 ELEV 75.23 75.19 75.16 75.14 75.13 75.11 75.10 75.09 75.08 75.07 

I 
14.00 DISCHG 1.94 1.85 1.77 1.70 1.62 1.55 1.48 1.41 1.35 1.29 
14.00 ELEV.. 75.07 75.06 75.06 75.05 75.05 75.04 75.04 75.03 75.03 75.03 
15.00 DISCHG 1.26 1.24 1.23 1.23 1.21 1.17 1.12 1.09 1.07 1.06 
15.00 ELEV. 75.02 75.02 75.02 75.02 75.02 75.02 75.02 75.01 75.01 75.01 

I 16.00 DISCHG 1.06 1.05 1.05 1.05 1.05 1.05 1.04 1.01 .97 .93 
16.00 ELEV 75.01 75.01 75.01 75.01 75.01 75.01 75.01 75.01 75.01 75.00 
17.00 DISCHG .91 .89 .88 .88 .88 .88 .88 .88 .87 .8r'··· 
17.00. ELEV 75.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00 

I 18.00 DISCHG .87 .87 .87 .87 .86 .86 .86 .86 .86 .86 
18.00 ELEV 74.99 74.99 74.98 74.97 74.97 74.96 74.95 74;94 74.94 74.93 
19.00 DISCHG .86 .86 .86 .86 .86 .85 .85 .85 .85 .85' 
19.00 ELEV 74.92 74.92 74.91 74.90 74.89 74.89 74.88 74.87 74.87 74.86 

I 20.00 DISCHG .85 .85 .85 .85 .84 .84 .84 .84 .84 .84 
20.00 ELEV · 74.85 74.83 74.82 74.80 74.79 74.78 74.76 74.75 74.73 74.72 
21.00 DISCHG .83 .83 .83 .83 .83 .83 .82 .82 .82 .82 
21.00 ELEV 74.70 74.69 74.68 74.66 74.65 74.63 74.62 74.61 74.59 74.58 

I 22.00 DISCHG .82 .82 .81 .81 .81 .81 .81 .81 .81' .80 
22.00 ELEV 74.57 74.55 74.54 74.53 74.51 74.50 '14.49 74.48 74.46 74.45 
23.00 DISCHG . .80 .80 .80 .80 .80 .80 .79 .79 .79 .79 

I 
23.00 ELEV 74.44 74.43 74.41 74.40 74.39 74.38 74.36 74.35 74.34 74.33 
24.00 DISCHG .79 .79 .78 .78 .78 .77 .77 .76 .76 .75 
24.00 ~Y. 74.31 74.29 74.26 74.23 74.20 74.16 74.13 74.09 74:06 74.02 
25.00 DISCHG .75 .74 .74 .73 .73 .72 .72 .71 .71 .70 

I 
25.00. ELEV 73.99 73.95 73.91 73.88 73.84 73.80 73.76 73.73 73.69 73.66 

1 

I TR20 XEQ 04-23-98 14:51 JOB 1 PASS 5 
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I 26.00 DISCHG. .70 .69 .69 .68 .68 .67 .67 .66 .66 .65 
26.00 ELEV 73.62 73.59 73.55 73.52 73.48 73.45 73.41 73.38 73.35 73.31 

I 27.00 DISCHG .65 .65 .64 .64 .63 .63 .. 62 '.62 .61 .61 
27.00 ELEV 73.28 73.25 73.21 73.18 73.15 73.12 73.09 73.05 73.02 72.99 
28:00 DISCHG .60 .60 .59 .58 .58 .57 .57 .,.,.56 .55 .S5 
28.00 ELEV . . 72.96 72.92 72.89 72.85 72.82 72.79 72.76 72.72 72.69 72.66 

I 29.00 DISCHG. ,j4 .54 .53 .53 .52 .52 .51 .51 .50 .49 
29.00 ELEV . 72.63 72.60 72.57 72.54 72.51 72.48 72.45 72.42 72.39 72.36 

I 
RUNOFF VOLUME ABOVE BASEFLOW = 6.27 WATERSHED INCHES, 33.61 CFS-HRS, 2.78 ACRE-FEET; 

BASEFLOW= .OOCFS 

I 
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EXECUTIVE CONTROL OPERATION ENDJOB 
1 

RECORDID 

TR20 XEQ 04-23-98 14:51 JOB 1 SUMMARY 
REV PC 09/83(.2) DEVELOPED CONDffiONS STORMWATER MANAGEMENT ANALYSIS !! 

PAGE 11 

SUMMARY TABLE 1 -'SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE 
ORDER PERFORMED 

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP 
HYDROGRAPH' 

A QUESTION MARK(?) INDICATES AHYDROGRAPH WITH PEAK AS LAST POINT.) 

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAKDISCHARGE 
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME R~OFF 

ID OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION . AMOUNT ELEVATION TiME 
RATE RATE 

(SQ MI) (HR) (HR) (IN) (HR) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 5 
1
,"(f-

+ ==~~~~~~-----
STRUCTURE 1 RUNOFF .01 2 2 .10 .0 2.80 24.00 1.42 12.06 8.76 1055.6 
STRUCTURE 1 RESVOR .01 2 2 .10 .0 2.80 24.00 •1.39 73.41 13.40? .67? 80.5 · 

ALTERNATE 2 STORM 1 
+ t.·*' '"' 
STRUCTURE 1 RUNOFF .01 
STRUCTURE 1 RESVOR .01 

2 2 .10 .0 3.60 24.00 2.11 12.06 12.88 1552.0 
2 2 .10 .0 3.60 24.00 2.01 74.53 13.60? .81? 98.1 

ALTERNATE" 2 STORM 2 
+ ------------------- [0'1~ 
STRUCTURE !·RUNOFF .01 2 2 .10 .0 5.80 24.00 4.12 12.05 24.42 2942.0 
STRUCTURE 1 RESVOR .01 2 2 .10 .0 5.80 24.00 3.88 75.76 12.24 12.84 1547.2 

ALTERNATE 2 STORM 3 (~-1,., 

+ ==~~~--~-------
STRUCTURE 1 RUNOFF .01 2 2 .10 .0 6.80 24.00 5.07 12.05 29.75 3584.9 
STRUCTURE 1 RESVOR .01 2 2 .10 .0 6.80 24.00 4.79 76.18 12.22 17.63 2123.6 

ALTERNATE 2 STORM 4 ..lJ. 
+ ,.o.,T'· 
ST=R=-=u=-=c=TURE~~1-:R--UN=-=· --O--FF------.0-1- 2 2 .10 .0 8.50 24.00 6.71 12.04 38.80 4674.2 
STRUCTURE 1 RESVOR .01 2 2 .10 .0 8.50 24.00 .. 6.27 77.03 12.22 22.06 2657.9 
1 

TR20 XEQ 04-23-98 14:51 JOB 1 SUMMARY 
REV PC 09/83(.2) DEVELOPED CONDITIONS STORMWATER MANAGEMENT ANALYSIS ! ! 
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SUMMARY TABLE 3 -DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 
: . . . . ' " ' ' ....... . ' '. ~ 
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XSECTION/ DRA1NAGE 
STRUCTURE AREA STORMNUMBERS ........ .. 
. ID (SQ MI) 1 2 3 4 5 

0 STRUCTURE 1 .01 
+ __________________ __ 

ALTERNATE 2 .81 12.84 17.63 22.06 .67 
lEND OF 1 JOBS lN THIS RUN 
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I· 
1992 '3.14 

I \ 'j ., 
' (' . " ' 

I 
RISER PIPE., BASE CONDiTIONS 

FoR EMBANKMENts .. L·Ess 
~ ~ . 

I 'THAN 10' HIGH·· 

I CONCRETE BASE F'OR EMBANKMENT 1 0' OR LES'S IN HEIGHT 

I 
. L 

I 
10' OR LESS 

' '! 

I 
I 
I '--- CONCRETE 

•, 

I ··. STEEL BASE FOR EMBANKME'NT 1 0', OR LESS • IN HEIGHT 

I 
I 10' OR LESS 

D 

I 
I 
I ......____ 1 p,• STEEL PLATE 

I 
I Source: Va. DSWC · .. Plate 3~14-14 

I III- 110 
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1992 

: 

EXCAVATED EARTH SPILLWAY 
' ~&II., J' :' 

cr. 

PLAN. VI~W 

LEVEL OR 
GREATER 

. CREST AND CONTROL SECTION 

·EXIT SECTOR 

' 
NOTE: NEITHER THE LOCATION 

NOR ALIGNMENT OF THE 
C<mTROL SECTION HAS . •. 
TO COINCIDE WITH THE 
CENTERUNE OF THE DAt.l. 

X-. LENGTH OF 
EXIT .(:HANNEL 

CONTROL SECTION 

ALONG CENTERLINE 

b 

.CROSS-SECTION AT CONTROL SECTION 

3.14 

Source: USDA-SCS Plate 3.14-9 

III- 101 



I - - - - - -· - - - - - ...,PG~ - - - -- - - - - - - - - -~ lndicaiM chmnel where wire mesh reinlorcemenl is no I required. 

-

I 
I 

I 
I 
I 

6x6-W2.1xW2.1 Welded SO. YDS. PER LIN. FT. OF PAVED CHANNEL 
Slopes variable os shown Wire Fabric Where Required) * , 

4"or 6 os shown 
/ __ on lypicol seclion. Slopes as shown on table. - w on pion•. -- CONCRETE -- 6_---- -- D -- -- w THICKNESS I' 2' 3' 4' 5' 6' 7' a' 9' 10' 
f , . ~eep Hol~s 2" b y 

J:l SLOPES SIDE 0 3 dto. at 8 c-c.: 

~ 
.. 

-L 
. 
~ I ,. a~z.. 0.536 0.648 .0.759 0.870 0.981 1.092 1.203 1.314 1.425. 

~· .t /, 6" I 2' Vc-:74-C 0.851 0.962 1.073 1.-184 1.295 1.406 1.517 1.629 1.740 

"t 'f -~ I> .. 
" 

~. ·~ 4" 
rr:o5• " . 4 3' 1.165 1.276 1.387 1.498 1.609 1.721 1.832 t.:943 2.054 

~ A. ·~ .~ ~· ... • .,. A ~0 

' 

~ 
4' I. 368 I. 4 79 1.590 I, 702. t. 813 1.924 2.035 2.146 2.2 57 2.368 . a, 

T 
5' I. 682 1.794 1.905 2.016 2.127 2.238 2.349 2.460 2.57 I 2.6 82 
6' 1.997 2.108 2.219 2.330 2.441 2.552 2.663 2 77-4 2.886 2. 997 

"-ctoaa .A3 Cooc. 6" 7' 2.3 l I 2.422 2.533 2.644 2.755 2.86 6 2. 977 3.089 3.200 3.311 
' 

Half section non-reinforced. I Half section welded wire reinforcement. 

8 2.6 2 5 2.736 2.848 2.959 3.070 3.1 8 I 3.292 3.4.03 3.514 3.625 

9' 2.940 3.051 3.162 3.273 3.384 3.495 3.606 3.717 3;828 3.939 

10' 3.2 54 3. 3 6 5 3.4 76 3.58 7 3.698 3.809 3.920 4.032 4. I 43 4. 254 

1~:1 SIDE SLOPES 
SECTION A-A 1' 0.5 li 0.62 3 0.7 34 0.845 0.956 1.067 1.178 1.290 1.401 I. 5 I 2 

I 4" z f[~2 I. 02 3 I. I 3 5 1.246 I. 357 1468 t. 579 1.690 1.801 I. 91 2 

3' .313 1.42 4 I. 5 35 1.646 1.757 1.869 1.980 2.091 2.2 02 2.31 3 
Concrete to be Closs A3 4' 1.714 I. 82 5 1.936 2.047 2.15 8 2.26 9 2.380 2.491 2.602 2.714 

I 
I 
I 

-. 
' 

I 

5 2.11 4 2.225 2.336 2.44 8 2.559 2.670 2.781 2.892 3.003 3.1 I 4 
Expansion joinl spacing f) 2.51 5 2.62 6 2.737 2.848 2 959 3.070 3.181 3.293 3.404 3.51 5 
app.-oximotety 90' ~ 

(A 6" 
7' 2.915 3.02 7 3.138 3.249 3.360 3.471 3.582 3.693 3.804 3.915 

8 I ! I 
3.316 3.42 7 3.538 3.64 9 3.760 3.872 3.983 4.094 4.205 4.316 .-~ 

' t . rg'\ g'~ I ' " 
9' 3.71 7 3.828 3.939 4.050 4.1 6..1 4.272 4.383 4.49< 4.606 4. 717 

I << I 10' I 
;.__ t---' I 4.1 I 7 4.228 4.340 4.4 5 I 4.562 4.673 4.784 4.895 5.006 5.1 I 7 

I I 

T . ~: ~' ( ~· 'i? ~·· . ·· .. ·;r/ .. v .. . .., . .. t. 2:1 SIDE SLOPES 
·. : .~. . :·4.: ~ ..... : ::d .. ·.· ·~-~ .6 

~-.608 •· .. ~.· r 0. 719 0.830 0·941 1.052 1.1 6 4 1.275 1.386 1497 1.608 .. . 'A• . 
4 

m R ~~ 2' Rt'.t 05 I. 2 16 1.327 I. 4 38 1.549 1.660 1.772 1.883 1.994 2.10 5 
~A 

A 4" 

j_ 2 •4 x 18" dowel~ ·~h bars GJ2" 

.. 
3' 1.:6o2 I. 7 t 3 1.824 1.9 3_5 2.046 2.15 7 2 .2. 6 8 2. .. 38 0 2.49 I 2.602 

. LL1 : 

~.210 . ~ 4' 2~099 2.321 2.4 3 2 2.54 3 2.654 2.765 £.8 7 6 a. 9 88= 3.099 · h. c..j c-c located at oil JOints. • • 
5' 2.701 2:818 3.04 c t3. 4 8'5 - 6" ~ Curtain wall to be located 

~.5 96 2.929 3.15 I 3.262 3.3 73 3 596 

at beginnif19 and end of 6' 3. 093 3.204 3.31 5 3.426 3.53 7 3.64 8 3.759 3.870 3.98 I 4.093 

ott channels not abutted 
6" 7' 3.5 89 3.70 I 3.812 3.92 3 4.03~ 4.145 4.256 4.367 4.4 78 4. 589 

ELEVATION to another structure • 8 4.08 6 4.19 7 4.309 4.420 4.53 I 4.642 4.75 3 4.864 4.975 5. 086 

I g 4.5 83 4.69 4 4.805 4.91 7 5.028 5.1 3 5.250 5.361 5.4 72 5. 583 

10' 5.080 5.19 I 5.302 5.4 I 3 5.5255 63e 5.747 5.858 5.96 9 6 .08( 
NOTES 

I 
Depth (0) and width (W) to be as shown on plana. : , 
Weep holes ore to be provided on oil channels where W is equolta or greater than 4 

and 0 is equal to or oreoter lhon 2: 

I SPECIFICATION 
STANDARD PAVED DITCHES REFERENCE 

I 
502 VIRGINIA DEPARTMENT 

al 
1109.03 TRANSPORTATION 
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1992 

•' 

PRINCIPAL SPILLWA·Y 'DESIGN 

ANTI-VORTEX 
DEVICE , " 

CONCRETE BASE 

EM~~GENCY SPILLWAY . 
CREST . 

,, L--~---------------~ 

H = I;IEAD ON PIPE THROUGH EMBANKMENT 

h = HEAD OVER RISER CREST 

L = LENGTH OF PIPE THROUGH EMBANKMENT 

Dp =. DIAMETER OF .PIPE THROUGH EMBANKMENT 

Dr = :DIAt.CETER or RISER 1 ll .. •• 

H 

Source: Va. DSWC Plate 3.14-7 
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1992 

DE'TAILS OF CORRUGATED METAL 
ANTI -SEEP COLLAR 

I 

.---COLJ.M 10 BE or so.wE GAGE Ai~THE 
I'll'[ WITH WHICH IT IS USED 

1/T X T SlOTlEl) Ha.ES FOR 
3jr DW.IETER BOLTS. 

SLOTTED HOUS 
AT~ C.C. SECTION.' B-8 

~ ~ W£J.O IIOTl1 SlOES 

CORRUG4TED WETAL 
SHEET Wll..OED TO 
CENTEII or BANO 

ELEVATION OF UNASSEMBLED COLLAR 
3. UNASSEII4BLEO COLLARS SHALL BE MARKED BY 

PAINTING OR TAGGING TO IDENTIFY MATCHING 
PAIRS. NOTES FOR COLLARS: 

1. ALL IJATERIALS TO BE IN ACCORDANCE: WITH 
CONSTRUCTION AND CONSTRUCTION IAATERIAL 
SPECIFICATIONS. 

2. WHEN SPECIFIED ON THE PLANS, COATING OF 
COLLARS SHALL BE IN ACCORDANCE WITH 
CONSTRUCTION AND CONSTRUCTION MATERIAL 
SPECIFICATIONS. 

-4. THE LAP BETWEEN THE TWO HALf SECTIONS 
AND BETWEEN THE PIPE AND CONNECTING BAND 
SHALL BE CAUL..KED WITH ASPHALT 114ASTIC AT 
TIME Of INSTALLATION. 

5. EACH COLLAR SHALt:~BE fURNISHED WITH. TWO . 
1/t" DIAMETER RODS WITH STANDARD TANK 
LUGS fOR CONNECTING COLLARS TO PIPE. 

DETAIL OF HELICAL·"P!PE 
ANTI -SEEP COLLAR 

SIZE AND SPACING Of SLOTIED 
OPENINGS SHALL BE THE SAt.IE 
AS SHOWN FOR CM COLLAR. 

USE RODS A~D LUCS TO CLAt.IP 
BANDS SECURELY TO PIPE. 

BAHO OF 
HWC'J. PIP£ 

ROO AW LUC 

WELD 1 1/~·' X 1 1/tr X t 1/8' ANGLES lO COUA'I OR EIEHD A eo· 
NIGI.L 1 t/tf WIDE ~ SHOWN IH DIWmiCi. 

NOTE F'OR BANDS AND COLLARS: 

drL1/It' MODiriCATIONS OF THE DETAILS 
SHOWN 1-AAY BE USED PROVIDING 

1 1 ;~r EQUAL WATERTIGHTNESS IS 
~ MAINTAINED AND DETAILED 
~ DRAWINGS. ARE SUBMITIED AND 

APPROVED BY THE ENGINEER PRIOR 
TO DELIVERY. 

ISOMETRIC VIEW 

FOR DETAILS OF FABRICATION Dlt.4ENSIONS, MINIMUII4 GAGES, 
SLOTTED HOLES, AND NOTES, SEE DETAIL ABOVE~. , 

~~~a~ NOTE: TWO OTHER TYPES OF' ANTI-SEEP COLLARS ARE: 

1'£1.Jc.o.L Pf'E IWo() 1. CORRUGATED METAL, SII.CILAR TO UPPER, EXCEPT SHOP 
WELDED TO A SHORT (4F'T.) SECTION Of THE PIPE AND 
CONNECTED WITH CONNECTINC BANDS TO THE PIPE. 

PARTIAL ELEVATION 2. CONCRETE. SIX INCHES THICK fORMED. AROUND THE PIPE 
RU: ENOR. nELD MANI..I.t.L WITH #3 REBAR ~~ACED 15" HORIZONTALLY AND VERTICALLY. 

3.14 

Source: USDA-SCS Plate 3.i4-13 
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A 

#6 X 12" ---1 

SPACER BAR 
{lYPICAL) 

ANTI-- VORTEX DEVICE DESIGN 

I ; , .. · RISER DIAMETER · 

,. __ . . .. --~- ... -:-1 

SECTION A-A ISOMETRIC 

i 

TOP STIFFENER (IF REQUIRED) 
IS -X-X-ANGLE WELDED 
TO TOP .AND ORIENTED PER
PENDICULAR TO CORRUGATIONS. 

TOP IS-GAGE CORRUGATED 
METAl OR 1/8'' STEEL PLATE. 
PRESSURE RELIEF HOLES MAY 
BE OMMITIED, IF ENDS OF 
CORRUGATIONS ARE LEFT FULLY 
OPEN WHEN THE TOP IS 
ATTACHED. 

CYLINDER IS __ GAGE CORRUGATED 
METAL PIPE OR FABRICATED FROM 
i;s·: 
STEEL PLATE • 

. NOTES:-

1. THE CYLINDER MYST BE 
FIRMLY fASTENED TO THE- f 
TOP Of THE RISER. . 

2. SUPPORT BARS ARE. WELDED 
TO THE TOP OF THE RISER 
OR ATTACHED BY STRAPS · 
BOLTED TO TOP OF RISER. 

:~.':'!~,.;."".-.~: '.!'.'· • "'·.:,'L,J.~·:.:.•:!l;;:.•;..,•.).::::.._ ~·v:..:~.,.cl "~~~.r.L:.;.. ··:•,.· ... : .:;.;;.:.·.~.; .. ~~~ .. c;-f~~ .! , . ,-;!_ :......o...,.!,.:._:~d·~:::.~.";.;.:_~ . ;;:::-:. i..;:.:-~~J.:.~:::-:--...~. ··:;,...·;! ;.':'"4·~.'::::"""--:.· .'· .;·.· ~::~·:.·":'·'."'.-:~ .. ··,!:.·"'t.·~~":·~"r.-.;.· ·.-· 

•.· .. 
''; 

> ' ... :·"'::'~' ' 

'- -:;·, .. 

."!;~. ,, 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Basin# I Location -------- --------------
Total area draining to basin: 3 ~ acres. 

Basin Volume Design 

Wet Storage: 

1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 

2. 

3. 

'Z.Z!S 

67 cu. yds. x 3. 4- acres = 4'68 cu. yds. 
~~~ 73 

Available basin volume = 5toq cu. yds. at elevation ~ . (From 
storage - elevation curve) 

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

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

4. Available volume before cleanout required. 

33 cu. yds. x :i_£_ acres = I /Z, 2- cu. yds. 
/' 

5. Elevation corresponding to cleanout level = 'lc ----

6. 

Dry Storage: 

7. 

(From Storage - Elevation Curve) . 

~ 
Distance from invert of the dewatering orifice to cleanout level = cs, ft. 
(Min. = 1.0 ft.) 

Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 
'2.'2..~ 

67 cu. yds. x 3 c.! acres = 468--- cu. yds. 
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1992 3.14 

8. Total available basin volume at crest of riser* = 752- cu. yds. at 
elevation ?'2 . (From Storage - Elevation Curve) 

* Minimum = 134 cu. yds.facre of total drainage area. 

9. Diameter of dewatering orifice = 4 in. -------
10. Diameter of flexible tubing = 6 in. (diameter of dewatering orifice -----

plus 2 inches). 

Preliminary Design Elevations 

11. Crest of Riser = ? 6 --<-..::..---

Top of Dam = __ 7_7._,_) __ 

Design High Water = '?(p. 18 

Upstream Toe of Dam = -..L.?.....!-1 __ _ 

Basin Shape 

12. Length of Flow 
Effective Width 

.L... = 
We 

If > 2, baffles are not required ------
If < 2, baffles are required _____ _ 

Runoff 

13. /2.8e cfs (From Chapter 5) 

14. 2ct,?fJ' cfs (From Chapter 5) 

Principal Spillway Design 

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

Without emergency spillway, required spillway capacity OP = 0 25 = Gt:f, Z>cfs. 
(riser and barrel) 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = _ ___..?~-- ft. (Using Q2) 

h = Crest of Emergency Spillway Elevation Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = __ l---'1 1_,.,$:;_
1 
__ ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = 3o in. Actual head (h) = /,;g ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = 13o ft. 

Head (H) on barrel through embankment = 5. ;8 ft. 

(From Plate 3.14-7). 

19. Barrel diameter = ztf m. 

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

20. Trash rack and anti-vortex device 

Diameter = Lf Z inches. 

Height = 1C inches. 

(From Table 3.14-D). 

Emer~ency Spillway Desi~n 

21. Required spillway capacity Qe = Q25 - QP = / ~ • 8 7 cfs. 

22. Bottom width (b) = 3 ft.; the slope of the exit channel (s) = 
, 5 % ft./foot; and the minimum length of the exit channel (x) = 
~I ft. 

(From Table 3.14-C). 

III - 114 



1992 

Anti-Seep Collar Desi&n 

23. Depth of water at principal spillway crest (Y) = __4!.. ft. 

Slope of upstream face of embankment (Z) = 3 :1. 

Slope of principal spillway barrel (Sb) = 

Length of barrel in saturated zone (Ls) = 5 5 ft. 

24. Number of collars required = 2... dimensions = '1. 7 x ~. 7 

(from Plate 3.14-12). 

Final Desi&n Elevations 

25. Top of Dam = 

Design High Water = 7u.l8 

Emergency Spillway Crest = 7 7 

Principal Spillway Crest = 7~ 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = _..,_, __ 
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James City County, Virginia 
Environmental Division 

Oak Tree Office Park & Airtight Self Storage 
(SP-21-99; Amendment SP-23-98) 

Hydrology & Hydraulics 

( MC e35) 



SEP-16-98 09:40 AM MITCHELL WILSON 

Mltoheii·Wilaon Aeaoclataa, P.C. 
Civil Englnaere & Land Surveyors 

804 843 9744 P.01 

., .. ~ 
P.O. Box 1269, 720 Main street, 2nd Floor 

W&&t ?oint, Virginia 23181 
SO.t-8<13-97 44 

Fax: 804-843·9744 

SCJltembcr J 6, 1998 : ·.• 
FAX TRANSMITTAL 3 PAGES 

Darryl Cook, 
James City County 
P.O. Box 8784 
tol-E Mounts Bay Road 
Williamsburg, Virginia 23 J 87-8784 

RR: OJ\KTREE OFFICE PARK & AIRTIGHT SELF STORAGE 

Dear Darryl; 

Mitchell-Wilson Associates, P.C. was asked by Wayne Brady and Dean Raynes with HlS Land Surveying 
to revise the stonn drain calculations and hydraulic grade line for the field chAnge that was made for this 
project.· '01e approved plans were designed for the stonn drain system to run from DI-2 to DI-3, the 
system was modifled to 01·2 to DI·!A. The storm drain tystem :&om DI·SA to .91-S witt n<,f'inmmtrtbe 
addttional diicluugo 'WUh aamsle IY' .RCP. There needs to be an additional I 511 RCP storm drai11 line 
added from DI-5A to DI-S to make the hydraulic grade line not exceed the rim elevation of the drop inlet 
at 01- SA I talked with Mr. Brady after our conversation on Tuesday, September 15, 1998 and told him 
that an additional stonn drain line would make this part ofthe system function without the water exceeding 
tlu.: 1im at Dl-SA. 

DI-5A TO DI-5 (TWIN IS" RCP'S@ 0.004 ft/ft or 0.40 percent) 

If you should have any questions please can 

.s~ 
James E: Mitchell, L. S. 

cc: Wayne Brady 
Dean Raynes 
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OAK TREE OFFICE PARK AND 
AIRTIGHT SELF- STORAGE 

BMP WORKSHEET AND 
TR-20 LOGS 

PREPARED BY: HIS LAND SURVEYING 
P.O. BOX 100 
PROVIDENCE FORGE VA. 23140 



NARRATIVE REPORT 

EXISTING SITE CONDITIONS: The existing site is a total of 5.674 ac. being tax map 
(47-1)(1-26). The property is wooded in medium pines and hardwoods. There are two 
old home sites on property no dwelling in place. 

The soil conditions per the "Soil Survey of James City County and York County, and The 
City of Williamsburg" lists the soil type to be 1 Ob craven. 

The existing drainage is overland flow to existing storm sewer on tax parcel (47-1)(1-7). 
This storm sewer is tied to a regional BMP. 

DEVELOPED CONDITIONS: This plan is to develope a office park and mini-storage. 
The office are two story and have 12000s.f. of floor space. The mini-storage is one and 
two story. Access to property is to be by one entrance opposite Powhatan Springs Road. 
The facility will tie into JCCSA Sewer and water. 

The developed drainage will use storm sewer to direct flow to a stormwater managment 
facility. the facility will handle 5.32 ac of the total 5.674 ac .. 

The stormwater management facility will be a stormwater detention pond . the detention 
basin will control the increase runoff from the 2.10.25.100 year storms due to the 
development. 



·ttttttttttttttttt80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

108 TR20 
·'ITLE 001 
.ITLE EXISTING CONDITIONS STORMiATER MANAGEMENT ANALYSIS !! 
3 STRUCT 01 
9 EIDTBL t</ 
3 STRUCT 02 -z "),~ 

9 EIDTBLE ?'q)!.o <'" 1\ rC c. 
"l.-

~(~ ---( Gt;'U 
D' 

6 RUNOFF L ot 1 0.003''' t-' 76 0.381 1 1 1 
6 RUNOFF 1 02 2 0.005 / '.J\'Ic 76 0.331 1 1 1 

EKDATA 
{.) .k''c<r"~"" 

.~ 
0 10' 0~" {~Y 7 INCREM 6 • c,\f' ... J.._ /(\.v 

7 COMPUT 7 01 01 o.oo_,,.r 3.6 1.02 2 02 01 
EIDCMP 1 

7 COMPUT 7 01 01 0.00 5.8 1.02 2 02 02 
EIDCMP 1 

7 COMPUT 7 01 01 . 0.00 6.8 1.02 2 02 03 
ENDCMP 1 

1 COMPUT 7 01 01 0.00 8.5 1.02 2 02 04 
EIDCMP 1 

1 COMPUT 7 02 02 0.00 3.6 1.02 2 02 01 
EIDCMP 1 

1 COMPUT 7 02 02 0.00 5.8 1.02 2 02 02 
EIDCMP 1 

7 COMPUT 7 02 02 0.00 6.8 1.02 2 02 03 
ENDCMP 1 

7 COMPUT 7 02 02 0.00 8.5 1.02 2 02 04 
ElfDJOB 2 

******************************END OF 80-80 LIST******************************** 

XECUTIVE COITROL OPERATION IICREM RECORD ID 
MAil TIME INCREMENT : .10 HOURS 

!ECUTIVE CONTROL OPERATIOI COMPUT RECORD ID 
FROM STRUCTURE 1 

TO STRUCTURE 1 
STARTING TIME: .00 RAil DEPTH: 3.60 RAil DURATION: 1.00 RAIN TABLE 10.: 2 AlT. lOIS!. COlD: 2 
ALTERNATE 10.: 2 S!ORM 10.: 1 MAil !IME INCREMEI! : .10 HOURS 

ERA!IOlf RUNOFF S!RUCTURE 1 

.ME(HRS) 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 

PEAl !IME(HRS) 
12.13 

PEAK DISCHARGE(CFS) 
2.62 

PEAK ELEVA!IOI(FEET) 
(RUlfOFf) 

FIRST HYDROGRAPH POilff : 
DISCBG .. 00 .00 
DISCHG . 04 . OS 
DISCBG 1.90 2.58 
DISCBG .40 .36 
DISCBG .20 .19 
DISCBG .14 .13 
DISCBG .12 .12· 
DISCBG .10 .10 

.00 HOURS 
.00 
.06 

2.44 
.33 
.18 
.13 
.12 
.10 

!IME IICREMElff : .10 HOURS 
.00 .01 .01 .01 
.07 .08 .10 .15 

1.82 1.26 .93 .71 
.30 .28 .27 .25 
.18 .17 .16 .16 
.13 .13 .13 .12 
.12 .12 .12 .11 
.10 .10 .10 .10 

DRAIIAGE AREA : 
.02 .02 
.30 .54 
.58 .50 
.24 .22 
.15 .14 
.12 .12 
.11 .11 
.10 .10 

.00 SQ.MI. 
.03 

1.05 
.44 
.21 
.14 
.12 
.10 
.10 



18.00 DISCBG .09 .08 .08 .08 .08 .08 .08 .08 .08 .08 
19.00 DISCBG .08 .08 .08 .08 .08 .08 .08 .08 .08 .08 
20.00 DISCBG .07 .07 .06 .06 .06 .06 .06 .06 .06 .06 
21.00 DISCBG .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 
22.00 DISCBG .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 
23.00 DISCBG .06 .06 .06 .06 .06 .06 .06 .06 .06 .06 
24.00 DISCHG .05 .04 .03 .02 .01 .01 .00 

ROlOFF VOLUME ABOVE B!SEFLOV : 1.44 W!fERSBED IICBES, 2.78 CFS-HRS, .23 ACRE-FEE!; B!SEFLOW : .00 CFS 

XECUfiVE COifROL OPER!fiOI EIDCMP RECORD ID 
COMPUf!fiOHS COMPLEfED FOR PASS 1 

XECUfiVE COifROL OPER!fiOI COMPUf RECORD ID 
FROM SfRUCTORE l 

TO SfROCfURE 1 
SfARfiiG TIME: .00 RAil DEPfH: 5.80 R!IH DOR!TIOH: 1.00 RAil TABLE 10.: 2 !IT. MOIST. COHD: 2 
!LfERI!fE 10.: 2 STORM 10.: 2 MAil TIME IICREMEHT : .10 BOORS 

)ER!TIOI ROlOFF SfROCTORE 1 

PEAl TIME(BRS) 
12.12 

PEAK DISCH!RGE(CFS) 
5.96 

PEAK ELEV!fiOH(FEET) 
(ROlOFF) 

~20 110 02-23-98 14:15 
REV PC 09/83(.2) EIISTIHG COHDITIOIS SfORMW!TER M!I!GEMEIT !J!LYSIS !! 

-n(BRS) FIRS! HYDROGi!PH POIJT : .00 HOURS TIME IICREMEIT : .10 HOURS 
8.00 DISCHG .00 .01 .01 .01 .01 .02 .02 
9.00 DISCHG .03 .03 .04 .04 .05 .05 .06 

10.00 DISCHG .08 .08 .09 .10 .10 .12 .13 
11.00 DISCHG .'22 .24 .27 .30 .34 .39 .53 
12.00 DISCHG 4.60 5.92 5.42 3.96 2. 71 1. 96 1.49 
13.00 DISCHG .79 .71 .65 .60 .56 .52 .49 
14.00 DISCHG .39 .38 .36 .35 .33 .32 .30 
15.00 DISCHG .26 .26 .26 .26 .25 .24 .23 
16.00 DISCBG .22 .22 .22 .22 .22 .22 .22 
17.00 DISCBG .19 .19 .19 .19 .19 .19 .19 
18.00 DISCHG .17 .16 .16 .15 .15 .15 .15 
19.00 DISCHG .15 .15 .15 .15 .15 .15 .15 
20.00 DISCHG .14 .13 .12 .12 .12 .11 .11 
21.00 DISCHG .11 .11 .11 .11 .11 .11 .11 
22.00 DISCHG .11 .11 .11 .11 .11 .11 .11 
23.00 DISCBG .11 .11 .11 .11 .11 .12 .12 
24.00 DISCBG .10 .08 .06 .04 .02 .01 .01 

Di!II!GE AREA : 
.02 .03 
.06 .07 
.15 .17 
.95 1.59 

1.20 1.02 
.46 .44 
.29 .28 
.23 .23 
.21 .20 
.19 .19 
.15 .15 
.15 .15 
.11 .11 
.11 .11 
.11 .11 
.12 .11 
.00 

ROlOFF VOLUME ABOVE B!SEFLOI : 3.21 V!fERSBED IICHES, 6.21 CFS-BRS, .51 ACRE-FEET; B!SElLOV : 

ECO!IYE COI!IOL OPERA!IOI EIDC!P 
COMPU!!TIOIS COMPLETED FOR PASS 2 

JOB 1 PASS 2 
PAGE 1 

• 00 SQ.MI. 
.03 
.07 
.19 

2.77 
.90 
.41 
.27 
.22 
.20 
.18 
.15 
.15 
.11 
.11 
.11 
.11 

.00 CFS 

RECORD ID 



:IECUTIVE COITROL OPERATIOI COMPO! RECORD ID 
FROM STRUCTURE 1 

TO STRUCTURE 1 
STARTIIG TIME: .00 RAil DEPTH: 6.80 RAil DORATIOI: 1.00 RAil TABLE 10.= 2 AlT. MOIST. COlD: 2 
ALTERIATE BO.: 2 STORM 10.: 3 MAIM TIME IICREMEIT : .10 HOURS 

·PERATIOX ROlOFF STRUCTURE 1 

PEAl TIME(HRS) 
12.12 

PEAK DISCBARGE(CFS) 
7.57 

PEAK ELEVATIOI(FEET) 
(ROlOFF) 

IME(HRS) 
7.00 
8.00 
9.00 

FIRST HYDROGRAPH POll! : .00 HOURS 
.01 

TIME IICREMEIT : .10 HOURS 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 

DISCHG .00 .00 
DISCBG .02 .02 
DISCBG . 06 . 07 
DISCBG .12 .13 
DISCBG .32 .35 
DISCBG ·5. 92 7. 53 
DISCBG .98 .88 
DISCBG .48 .46 
DISCBG . 32 . 32 
DISCBG .27 .27 

R20 IEO 02-23-98 14:15 

.03 

.07 

.14 

.39 
6.84 
.80 
.44 
.32 
.27 

.01 .01 .01 .01 

.03 .04 .04 .05 

.08 .09 .09 .10 

.15 .16 .18 .20 

.43 .48 .54 . 73 
4.98 3:4o 2.44 1.85 

.74 .69 .64 .61 

.43 .41 .39 .· .. 37 

.32 .31 .30 .28 

.27 .27 .27 .27 

REV PC 09/83(.2) EIISTIBG COIDITIOIS STORMiATER MAIAGEMEIT AIALYSIS !! 

17.00 DISCBG .23 .23 .23 .23 .23 .23 .23 
18.00 DISCBG .21 .20 .19 .19 .19 .18 .18 
19.00 DISCBG .18 .18 .18 .18 .18 .18 .18 
20.00 DISCBG .16 .15 .15 .14 .14 .14 .14 
21.00 DISCBG .14 .14 .14 .14 .14 .14 .14 
22.00 DISCHG .14 .14 .14 .14 .14 .14 .14 
23.00 DISCHG .14 .14 .14 .14 .14 .14 .14 
24.00 DISCBG .12 .10 .07 .04 .02 .01 .01 

DRAIIAGE AREA : 
.02 .02 
.05 .06 
.10 .11 
.22 .25 

1.29 2.13 
1.49 1.27 

.57 .54 

.35 .34 

. 28 . 28 

.26 .25 

.23 .23 

.18 .18 

.18 .18 

.14 .14 

.14 .14 

.14 .14 

.14 .14 

.00 

ROlOFF VOLUME ABOVE BASEFLOV : 4.08 WATERSHED IICHES, 7.89 CFS-HRS, . 65 ACRE-FEET; BASEFLOV : 

~ECOTIVE COITIOL OPERATIOI EIDCMP 
COMPUTATIOIS COMPLETED 101 PASS 3 

xECOTIVE COITIOL OPERATIOI COMPO! 
FROM STRUCTURE 1 

TO STRUCTURE 1 

.00 SQ.MI. 
.02 
.06 
.12 
.28 

3.63 
1.11 

.51 

.33 

.27 

.24 

JOB 1 

.22 

.18 

.18 

.14 

.14 

.14 

.13 

.00 CFS 

RECORD ID 

RECORD ID 

STARTIIG TIME: .00 RAil DEPTH: 8.50 RAil DORATIOI= 1.00 RAil TABLE 10.= 2 AlT. HOIST. COlD= 2 
ALTERIATE 10.: 2 STORM 10.: 4 MAil TIME IICREMEIT : .10 HOURS 

?ERA!IOI ROlOFF STRUCTURE 1 

PASS 3 
PAGE 2 



PEAl TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIOI(FEET) 
12.12 10.36 (RUNOFF) 

HME(HRS) FIRST HYDROGRAPH POINT : .00 HOURS TIME INCREMENT : .10 HOURS DRAIUGE AREA : 
6.00 DISCHG .00 .00 .01 .01 .01 .02 .02 .02 .03 
7.00 DISCHG .03 .04 .04 .04 .04 .05 .05 .05 .06 
8.00 DISCHG .06 .06 .07 .08 .09 .09 .10 .11 .12 
9.00 DISCHG .13 .13 .14 .15 .16 .17 .17 .18 .20 

10.00 DISCHG .22 .22 .24 .25 .27 .30 .33 .36 .40 
11.00 DISCHG .50 .55 .61 .66 .73 .82 1.09 1. 90 3.09 
12.00 DISCHG 8.23 10.31 9.30 6.73 4.57 3.27 2.47 1. 98 1. 68 
13.00 DISCHG 1.29 1.16 1. 05 .97 .90 .85 .80 .75 .70 
14.00 DISCHG .63 .61 .58 .56 .53 .51 .49 .46 .44 
15.00 DISCHG .42 .42 .41 .41 .40 .39 .37 .36 .36 
16.00 DISCHG .36 .36 .36 .36 .36 .36 .35 .34 .32 
17.00 DISCHG .30 .30 .30 .30 .30 .30 .30 .30 .30 
18.00 DISCHG .27 .26 .25 .24 .24 .24 .24 .24 .24 
19.00 DISCHG .24 .24 .24 .24 .24 .24 .24 .24 .24 
20.00 DISCHG .21 .20 .19 .18 .18 .18 .18 .18 .18 
21.00 DISCHG .18 .18 .18 .18 .18 .18 .18 .18 .18 
22.00 DISCHG .18 .18 .18 .18 .18 .18 .18 .18 .18 
23.00 DISCHG .18 .18 .18 .18 :18 .18 .18 .18 .18 
24.00 DISCHG .15 .13 .09 .06 .03 .02 .01 .00 

RUNOFF VOLUME ABOVE BASEFLOV : 5.61 WATERSHED INCHES, 10.87 CFS-BRS, .90 ACRE-FEET; BASEFLOV : 

R20 lEO 02-23-98 14:15 
REV PC 09/83(.2) EXISTING CONDITIONS STORMVATER MAMAGEMEIT ANALYSIS !! 

XECUTIVE COITROL OPERATIOI EIDCMP 
COMPUTATIOIS COMPLETED FOR PASS 4 

XECUTIVE COITIOL OPERATIOI COMPO! 
FROM STRUCTURE 2 

TO STRUCTURE 2 

.00 SQ.MI. 
.03 
.06 
.12 
.21 
.45 

5.16 
1. 46 

.66 

.43 

.36 

.31 

.29 

.24 

.23 

.18 

.18 

.18 

.17 

.00 CFS 

JOB 1 PASS 5 
PAGE 3 

RECORD ID 

RECORD ID 

STARTIIG TIME : .00 RAil DEPTH : 3.60 RAil DURATIOI: 1.00 RAil TABLE 10.: 2 AlT. MOIST. COlD: 2 
ALTERJATE 10.: 2 STORM MO.: 1 MAil TIME IJCREMEIT : .10 HOURS 

PERATIOI ROlOFF STRUCTURE 2 

PEAl Tllfi(HRS) 
12.11 

PEAK DISCHARGE(CFS) 
4.75 

IlfE(HRS) FIRST HYDROGRAPH POIIT : .00 HOURS 
10.00 DISCBG .00 .00 .00 .01 
11.00 DISCHG .07 .09 .10 .12 
12.00 DISCHG 3.70 4. 74 3.97 2.68 
13.00 DISCHG .62 .57 .52 .49 
14.00 DISCBG .33 .32 .30 .29 
15.00 DISCIG .22 .22 .22 .22 

PEAl ELEVATIOI(FEET) 
(RUJOFF) 

TIME IJCREKIJT : .10 HOURS 
.01 .02 .02 
.15 .18 .29 

1.82 1.33 1.04 
.46 .43 .41 
.28 .27 .26 
.22 .21 .20 

DRAIIAGI AREA : .00 SQ.MI. 
.03 .04 .06 
.59 1.05 2.08 
.88 .77 .69 
.38 .36 .34 
.24 .23 .23 
.19 .19 .19 



16.00 DISCBG .19 .19 .19 .19 .19 .19 .19 .18 .17 .17 
17.00 DISCHG .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 
18.00 DISCHG .15 .14 .13 .13 .13 .13 .13 .13 .13 .13 
19.00 DISCHG .13 .13 .13 .13 .13 .13 .13 .13 .13 .13 
20.00 DISCHG .12 .11 .10 .10 .10 .10 .10 .10 .10 .10 
21.00 DISCHG .10 .10 .10 .10 .10 .10 .10 .10 .10 .10 
22.00 DISCHG .10 .10 .10 .10 .10 .10 .10 .10 .10 .10 
23.00 DISCHG .10 .10 .10 .10 .10 .10 .10 .10 .10 .09 
2(.00 DISCHG .08 .07 .05 .02 .01 .01 .00 

ROlOFF VOLUME ABOVE BASEFLOV : 1.44 WATERSHED IICBES, 4.64 CFS-HRS, .38 ACRE-FEET; BASEFLOV : .oo cFs 

~ECOTIVE COITROL OPERATIOI EIDCMP RECORD ID 
COMPUTATIONS COMPLETED FOR PASS 5 

{ECOTIVE COITROL OPERATIOI COMPO! RECORD ID 
FROM STRUCTURE 2 

TO STRUCTURE 2 
SfARfiiG TIME: .00 RAil DEPTH: 5.80 RAil DORAfiOl: 1.00 RAil fABLE MO.: 2 AM!. MOIST. COlD: 2 
ALTERNATE MO.: 2 STORM MO.: 2 MAll TIME INCREMENT : .10 HOURS 

'ERA!IOI ROlOFF STRUCTURE 2 

20 IEO 02-23-98 14:15 
REV PC 09/83(.2) EXIS!IIG COIDI!IOMS SfORMWAfER MAIAGEMEif AIALYSIS !! 

PEAl fiME(BRS) PEAl DISCHARGE(CFS) PEAl ELEVAfiOJ(FEEf) 
12.10 10.73 (ROlOFF) 

!IE(BRS) FIRST BYDROGRAPH POll! : .00 HOURS !IME IICREMEI! : .10 HOURS 
7.00 DISCHG .00 .00 .00 .00 .00 .00 .00 
8.00 DISCHG .01 .01 .01 .02 .02 .03 .03 
9.00 DISCBG .05 .06 .07 .08 .08 .09 .10 

10.00 DISCBG .13 .14 .15 .16 .18 .20 .23 
11.00 DISCHG .38 .u .47 .53 .59 .68 .99 
12.00 DISCHG 8.83 10.73 8.72 5.78 3.86 2. 77 2.15 
13.00 DISCBG 1.24 1.13 1.04 .97 .91 .85 .80 
14.00 DISCHG .64 .62 .59 .57 .55 .52 .50 
15.00 DISCBG .43 .43 .43 .43 .42 .40 .38 
16.00 DISCBG .37 .37 .37 .37 .37 .37 .37 
17.00 DISCBG .32 .31 .31 .31 .31 .31 .31 
18.00 DISCBG .28 .26 .26 .25 .25 .25 .25 
19.00 DISCBG .25 .25 .25 .25 .25 .25 .25 
20.00 DISCBG .22 .20 .20 .19 .19 .19 .19 
21.00 DISCBG .19 .19 .19 .19 .19 .19 .19 
22.00 DISCBG .19 .19 .19 .19 .19 .19 .19 
23.00 DISCBG .19 .19 .19 .19 .19 .19 .19 
24.00 DISCBG .16 .13 .09 .04 .02 .01 .00 

DIAIJAGE AREA : 
.00 .00 
.04 .05 
.11 .12 
.26 .29 

1. 85 3.04 
1. 79 1.56 

.75 .71 

.47 .45 

.38 .37 

.35 .33 

.31 .31 

.25 .25 

.25 .25 

.19 .19 

.19 .19 

.19 .19 

.19 .19 

ROlOFF VOLUME ABOVE BASEFLOV : 3.21 WATERSHED IICBES, 10 .36 CFS-HIS I .86 ACRE-FEET; BASEFLOV : 

JOB 1 PASS 6 
PAGE 4 

.00 SQ.MI. 
.01 
.05 
.12 
.33 

5.38 
1. 39 

.67 

.u 

.37 

.32 

.30 

.25 

.24 

.19 

.19 

.19 

.18 

.00 CFS 



EIECOTIVE COITROL OPERATIOI EIDCMP RECORD ID 
COMPOTATIORS COMPLETED fOR PASS 6 

EXECUTIVE COITROL OPERATIOI COMPO! RECORD ID 
fROM STRUCTURE 2 

TO STRUCTURE 2 
STARTIRG TIME : .00 RAil DEPTH: 6.80 RAIR DORATIOR: 1.00 RAil TABLE RO.: 2 ART. MOIST. COlD: 2 
ALTERRATE 10.: 2 STORM 10.: 3 MAil TIME IRCREMEIT : .10 BOORS 

)PERATIOR ROlOff STROCTORE 2 

PEAl TIME(HRS) 
12.10 

PEAl DISCHARGE(CfS) 
13.60 

PEAl ELEVATIOI(fEEf) 
(ROROff) 

'IME(HRS) fiRST HYDROGRAPB POIIT : .00 HOURS TIME IICREMEIT : .10 HOURS 
7.00 DISCBG .00 .01 .01 .01 .02 .02 .03 
8.00 DISCBG .04 .04 .05 .06 .06 .07 .08 
9.00 DISCBG .11 .11 .13 .14 ·.15 .15 .16 

10.00 DISCHG .21 .22 .24 .25 .28 .31 .34 
11.00 DISCHG .55 .61 .67 .74 .83 .95 1.37 
12.00 DISCBG 11.33 13.60 10.98 7.24 4.82 3.44 2.67 

R20 IEO 02-23-98 14:15 
REV PC 09/83(.2) EIISTIIG COIDITIORS STORMWATER MAIAGEMEIT AIALYSIS !! 

13.00 DISCHG 1.52 1.39 1.28 1.19 1.11 1.04 .99 
14.00 DISCHG .79 .76 .73 .70 .67 .64 .61 
15.00 DISCHG .53 .53 .53 .52 .51 .49 .47 
16.00 DISCHG .45 .45 .45 .45 .45 .45 .45 
17.00 DISCBG .39 .38 .38 .38 .38 .38 .38 
18.00 DISCHG .34 .32 .31 .31 .31 .31 .31 
19.00 DISCHG .31 .31 .31 .31 .31 .31 .31 
20.00 DISCHG .27 .25 .24 .23 .23 .23 .23 
21.00 DISCBG .23 .23 .23 .23 .23 .23 .23 
22.00 DISCHG .23 .23 .23 .23 .23 .23 .23 
23.00 DISCBG .23 .23 .23 .23 .23 .23 .23 
24.00 DISCHG .19 .16 .10 .05 .03 .01 .01 

DRAIIAGE AREA : 
.03 .03 
.09 .10 
.18 .19 
.39 .H 

2.51 4.05 
2.21 1. 92 

.92 .87 

.58 .55 

.46 .46 

.43 .40 

.38 .38 

.31 .31 

.31 .31 

.23 .23 

.23 .23 

.23 .23 

.23 .23 

.00 

RUIOfF VOLIJME ABOVE BASEfLOV : 4.08 WATERSHED IICHES, 13.18 CFS-BRS, 1. 0 9 ACRE-fEE!; BASEfLOV : 

:ECUUVE COITROL OPERATIOI EIDCIIP 
COMPUTATIOIS COMPLETED fOR PASS 7 

:ECUTIVE COITIOL OPERATIOI COIIPOT 
fROM STRUCTURE 2 

TO STRUCTURE 2 

• 00 SQ.MI. 
.04 
.10 
.20 
.49 

7.03 
1. 71 

JOB 1 

.83 

.54 

.45 

.39 

.36 

.31 

.29 

.23 

.23 

.23 

.22 

.oo crs 

RECORD ID 

RECORD ID 

STARTIIG TillE: .00 RAil DEPTH: 8.50 RAil DORATIOI: 1.00 RAil TABLE 10.: 2 AI!. MOIST. COlD: 2 
ALTERIATE 10.: 2 STORII 10.: 4 IIlii TillE IICREIIEIT : .10 BOORS 

PASS 7 
PAGE 5 



)PERATIOR ROlOFF STRUCTURE 2 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIOH(FEET) 
12.09 18.57 (ROlOFF) 

IME(HRS) FIRST HYDROGRAPH POIIT : .00 HOURS TIME IRCREMEKT : .10 HOURS 
6.00 DISCHG 
7.00 DISCHG 
8.00 DISCHG 
9.00 DISCHG 

10.00 DISCHG 
11.00 DISCHG 
12.00 DISCHG 
13.00 DISCHG 
14.00 DISCHG 
15.00 DISCHG 
16.00 DISCHG 
17.00 DISCHG 
18.00 DISCHG 
19.00 DISCHG 
20.00 DISCHG 
21.00 DISCHG 
22.00 DISCHG 

~20 IEO 02-23-98 14:15 
REV PC 09/83(.2) 

23.00 DISCHG 
24.00 DISCHG 

.00 

.06 

.10 

.21 

.36 

.87 
15.68 
2.00 
1. 03 

.69 

.59 

.50 

.44 

.40 

.35 

.30 

.30 

.30 

.25 

.01 .01 .02 .02 .03 

.06 .07 .07 .08 .08 

.11 .12 .13 .15 .16 

.22 .24 .26 .27 .28 

.38 .40 .43 .46 .51 

.95 1.05 1.15 1.27 1.44 
18.55 14.87 9.75 6.47 4.60 
1.83 1.68 1. 56 1.46 1.37 
.99 .95 .91 .88 .83 
.69 .69 .69 .67 .64 
.59 .59 .59 .59 .59 
.so .so .50 .50 .50 
.42 .41 .40 .40 .40 
.40 .40 .40 .40 .40 
.32 .31 .30 :30 .30 
.30 .30 .30 .30 .30 
.30 .30 .30 .30 .30 

EXISTING CORDITIORS STORMiATER MARAGEMEKT AIALYSIS !! 

.30 

.20 
.30 
.13 

.30 

.07 
.30 
.03 

.30 

.02 

.03 

.08 

.18 

.29 

.56 
2.04 
3.55 
1.30 

.80 

.61 

.58 

.50 

.40 

.40 

.30 

.30 

.30 

.30 

.01 

DRAIXAGE AREA : 
.04 
.09 
.19 
.31 
.63 

3.69 
2.93 
1.21 

.76 

.60 

.56 

.50 

.40 

.40 

.30 

.30 

.30 

.30 

.00 

.05 

.09 

.20 
,3( 

.70 
5.86 
2.54 
1.14 

.72 

.60 

.53 

.49 

.40 

.40 

.30 

.30 

.30 

.30 

.00 SO.MI. 
.05 
.10 
.20 
.35 
.78 

9.93 
2.25 
1. 08 

.70 

.59 

.51 

.47 

.40 

.38 

.30 

.30 

.30 

JOB 1 PASS 8 
PAGE 6 

.28 

ROlOFF VOLDIE ABOVE BASEFLOI: 5.62 WATERSHED IICHES, 18.13 CFS-HRS, 1.50 ACRE-FEET; BASEFLOI: .00 CFS 

ECUTIVE COITROL OPERATIOI EIDJOB 

20 IEO 02-23-98 14:15 
REV PC 09/83(.2) EXISTING COIDITIOIS STORMIATER MAIAGEMEIT AIALYSIS !! 

~AIY TABLE 1 - SELECTED RESULTS OF STAIDARD AID EXECUTIVE COITROL IISTRUCTIOIS II THE ORDER PERFORIED 
(A STAR(t) AFTER THE PEAl DISCHARGE TIME AID RATE (CFS) VALUES IIDICATES A FLAT TOP BYDROGRAPH 
A ODESTIOI MARl(?) IIDIC!TES A HYDROGRAPB liTH PEAl AS LAST POIIT.) 

RECORD ID 

JOB 1 SUMMARY 
PAGE 7 

:TIOI/ STAID AID RAil !ITEC MAil PRECIPIT!TIOI PEAl DISCHARGE 
ROCTOIE COITROL DRAII!GE TABLE MOIST TIME 

ID OPERATIOI AREA ' CORD IICREM 
(SO MI) (HR) 

ALTERI!!E 2 STORI 1 

-------------------------
BEG II !MOUlT DDRATIOI 

(HI) (II) (HR) 

ROlOFF 
!MOUHT 
(II) 

ELEV!TIOI TIME 
(FT) (HR) 

RATE 
(CFS) 

RATE 
(CSM) 



5YRUCTURE 1 ROlOFF .00 

ALTERIATE 2 STORM 2 

---------------------------~TRUCTURE 1 ROlOFF .00 

ALTERIATE 2 STORM 3 

---------------------------)fRUCTURE 1 ROlOFf .00 

ALTERI!TE 2 STORM 4 

---------------------------TRUCTURE 1 ROlOFF .00 

ALTERIATE 2 STORM 1 

---------------------------TRUCTURE 2 ROlOFf .00 

ALTERI!TE 2 STORM 2 

---------------------------TRUCTURE 2 ROlOFF .00 

ALTERI!TE 2 STORM 3 

---------------------------TROCTORE 2 ROlOFF .00 

ALTERIATE 2 STORM 4 

---------------------------TROCTORE 2 ROlOFF 

R20 IEO 02-23-98 14:15 
REV PC 09/83(.2) 

.00 

2 2 .10 .0 3.60 24.00 1.44 

·2 2 .10 .0 5.80 24.00 3.21 

2 2 .10 .0 6.80 24.00 4.08 

2 2 .10 .0 8.50 24.00 5.61 

2 2 .10 .0 3.60 24.00 1.44 

2 2 .10 .0 5.80 24.00 3.21 

2 2 .10 .0 6.80 24.00 4.08 

2 2 .10 .0 8.50 24.00 5.62 

EIISTIIG COIDITIOIS STORMWATER MAIAGEMEIT AIALYSIS !! 

ryMMARY TABLE 3 - DISCHARGE (CFS) AT ISECTIOIS AID STRUCTURES FOR ALL STORMS AID ALTERIATES 

3ECTIOI/ DR!II!GE 
rROCTORE AREA STORM lUMBERS ....•.•••• 

ID (SO MI) 1 2 3 4 

'lTROCTURE 2 .00 

·-------------------------ALTERIATE 2 4.75 10.73 13.60 18.57 
·TRUCTORE 1 .00 

--------------------------ALTERI!TE 2 2.62 5.96 7.57 10.36 
'D OF 1 JOBS II THIS RUI 

12.13 

12.12 

12.12 

12.12 

12.11 

12.10 

12.10 

12.09 

2.62 874.3 

5.96 1987.8 

7.57 2524.0 

10.36 3452.1 

4.75 949.9 

10.73 2145.7 

13.60 2720.1 

18.57 3713.3 

JOB 1 SUMMARY 
PAGE 8 



 
 
 
 
 
 
 
 

7. 
Geotechnical 
reports 



 
 
 
 
 
 
 
 

8. 
Correspondence 



 
 
 
 
 
 
 
 

9. 
Inspection 
records 



 
 
 
 
 
 
 
 

10. 
Enforcement 
actions 



 
 
 
 
 
 
 
 

11. 
Miscellaneous 



1 

******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB !R20 
!ITLE 001""Deo~6:<..opeD 

!I!LE 1118TIHC CONDITIONS STORMiATER MANAGEMENT ANALYSIS !! 
3 S!ROCT 01 
8 71.0 0.0 0.0 
8 72.0 0.43 0.122 
8 73.0 0.61 0.266 
8 74.0 0.752 0.429 
8 75.0 0.868 0.609 
8 76.0 26.00 0.811 
8 77.0 30.00 1-j36 
9 EIDTBL :=;."-S \ t<l.- F~ :__J~ IC;IS~ 
6 RUNOFF 1 01 1 0.0083 85 0.251 1 1 1 
6 RESVOR 2 01 1 2 71.0 1 1 1 1 1 

ERDA! A 
7 IHCREM 6 0.10 
7 COMPO! 7 01 01 0.00 3.6 1.02 2 02 01 

EIDCMP 1 
7 COMPO! 7 01 01 0.00 5.8 1.02 2 02 02 

ERDCMP 1 
7 COMPO! 7 01 01 0.00 6.8 1.02 2 02 03 

EIDCMP 1 
7 COMPO! 7 01 01 0.00 8.5 1.02 2 02 04 

ERDJOB 2 
D*******************************EID OF 80-80 LIST******************************** 

EXECUTIVE CONTROL OPERATION IICREM RECORD ID 
MAIN !IME IICREMEI! : .10 HOURS 

EXECUTIVE CONTROL OPERATION COMPO! RECORD ID 
FROM STRUCTURE 1 

TO STRUCTURE 1 
STARTING TIME: .00 RAIN DEPTH: 3.60 RAil DORA!IOJ: 1.00 RAIN TABLE 10.: 2 ART. MOIST. CORD: 2 
ALTERNATE NO.: 2 STORM 10.: 1 MAil TIME IHCREMEHT: .10 HOURS 

OPERATIOH ROlOff STRUCTURE 1 

TIME(HRS) 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 

PEAK TIME(HRS) 
12.06 

PEAK DISCHARGE(CFS) 
12.88 

PEAK ELEVATIOI(FEET) 
(ROlOFF) 

FIRST HYDROGRAPB POll! : 
DISCHG .00 .00 
DISCBG .03 .03 
DISCBG .08 .09 
DISCHG .17 .18 
DISCHG .48 .53 
DISCBG 12.11 12.39 
DISCBG 1.22 1.14 
DISCBG .66 .64 
DISCBG . 46 . 46 
DISCBG .39 .39 
DISCBG .33 .33 

.00 BOORS 
.00 
.04 
.10 
.20 
. 60 

7.65 
1.04 

.61 

.46 

.39 

.33 

TIME IRCREMEIT : .10 BOORS 
.01 .01 .01 .02 
.04 .05 .06 .06 
.11 .12 .12 .13 
.21 .24 .27 .30 
.65 . 74 .84 1.38 

t49 3.03 2.24 1.87 
.98 .92 .87 .82 
.59 .56 .54 .51 
.45 .43 .41 .40 
.39 .39 .39 .38 
.33 .33 .33 .33 

DRAIIAGE AREA : 
.02 .02 
.07 .07 
.15 .16 
. 34 . 38 

2.81 4.20 
1.62 1.49 
. 76 . 72 
.48 .47 
.39 . 39 
.36 .34 
.33 .33 

.01 SQ.MI. 
.02 
.08 
.17 
.43 

7.83 
1.35 

.69 

.46 

.39 

.33 

.31 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WIUJAMSBURG, VmGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPliANCE 

(757) 253-6626 
codecomp@james-city.va.us 

HIS Land Surveying, Inc. 
P.O. Box 100 
Providence Forge, Va. 23140 
Attn: Mr. Dean E. Raynes 

ENVIRONMENTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

PlANNING 

(757) 253-6685 
planning@james-city. va.us 

July 17, 2000 

Re: Oak Tree Office Park & Airtight Self Storage (Plan No. SP-21-99) 
Ironbound Road 
Stormwater Management/BMP Facility 

Dear Mr. Raynes: 

CoUNIT ENGINEER 

(757) 253-6678 
INTEGRATED PEsr MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed a record drawing as submitted to our office on June 5th 
for the above referenced project. The record drawing dated July l01

h 1999 provides as-built information 
for a storm water management/BMP detention facility located in the northeast corner of the site and a 
portion of its associated onsite storm drainage system. 

Based on our review of the drawing and a concurrent field observation, the following items must 
be addressed prior to release of the developer's surety instrument for the stormwater management/BMP 
facility: 

1. In accordance with Sheet 4, Note # 18 of the approved plan, construction certification for the 
BMP is required and was not provided. 

2. Add the concrete emergency spillway and dam profile from Sheet 5 of the approved plan, 
annotated as necessary, to the record drawing. These details show important information relative 
to the facility. 

3. Show the following additional information on the record drawing: low flow orifice size and trash 
rack type; location of the riser; riser size; riser crest elevation; emergency spillway dimensions 
and crest elevation; spot elevations along the top of dam (berm) perimeter at sufficient intervals; 
invert out, slope and length of the outlet barrel; and construction data for the primary inflow 
storm drain located southwest of the riser including size, length, slope and invert elevations. 
Also show spot elevations in the pond bottom to show if positive drainage to the riser exists. 

4. Identify the type, location and invert elevation of the last access structure connected to the 
primary storm drain which flows into the BMP. The approved plan shows a MH-1 structure. 



5. Note 3 on Sheet 5 of the approved plan states that after construction is complete, the basin will be 
cleaned out of sediment and the bottom will be leveled. Based on our field observation, standing 
water 6 to 12 inches deep was present in the bottom of the facility. Since this facility is intended 
to function as a dry detention basin, this is indicative of sediment or debris accumulations around 
the low flow (water quality) orifice. The orifice for this structure is a 4 inch size circular opening 
with a upstream cage-type trash rack. Sediment and debris must be removed and the low flow 
orifice unrestricted and fully operational prior to approval. 

6. The dewatering orifice was still present on the riser. It was our understanding that this feature 
was only provided to operate during the temporary sediment basin mode. Based on the approved 
pond hydraulics and routings (Mitchell Wilson Assoc. dated 5-4-98), the 4 inch low flow orifice, 
30 inch diameter riser and 24 inch diameter outlet barrel are the only controls provided on the 
principal flow control structure. Therefore, it appears the dewatering orifice requires removal for 
formal conversion from a temporary sediment basin mode to permanent SWMIBMP mode. 

7. The outlet barrel was exposed just downstream of the riser section and prior to the inside pond 
embankment toe. The outlet barrel should be protected with soil covering or berming to the 
greatest extent possible. 

8. There is a considerable amount oflarge construction debris present in the pond's bottom area. 
Debris observed included broken pipe sections, tree branches, large chunks of concrete and soil 
piles. All debris requires removal prior to final approval and surety release. 

9. Vegetation on bare soil areas present on the graded side slopes and embankment needs re
established. Slope erosion was evident between near the building located southwest of the riser. 

10. Some concern is forwarded pertaining to an outdoor, above-ground fuel storage tank located 
along north side of the building nearest to the BMP. Coordination with the owner is requested to 
relocate this feature, if temporary, or if permanent, provide for pollution prevention measures 
such as containment dikes, etc. around the feature to avoid accidental spills to the BMP. 

11. A professional seal and signature is required on the record drawing(s). 

Please contact me at 757-253-6639 if you have any further comments or questions relative to 
record drawing or construction certification requirements for this project or facility. 

G:\SWMProg\AsBuilts\SP-21-99.cert 

Sincerely, 

,P.E. 
Civil Engi e 
Environmental Division 



j .. 

Mitchell-Wilson Associates, P.C. 
Civil Engineers & Land Surveyors 

February 7, 2001 

Mr. Scott J. Thomas, P.E. 
James City County 
Environmental Division 
P.O. Box 8784 
Williamsburg, Virginia 23187-8784 

Dear Mr. Thomas: 

P.O. Box 1269 
West Point, Virginia 23181 

(804) 843-9744 
Fax: (804) 843-9744 

RE: Engineer's Certification, Stormwater Management BMP Facility Oak Tree Office Park and 
Airtight Self Storage, James City County, Virginia 

In accordance with a request from Wayne Brady, the following is provided for your information: 

Engineer's Certification 

Based on a site visit conducted on August 1, 2000 and based on the information provided by Wayne 
Brady (project owner) including: 

... Construction plan entitled Oak Tree Office Park and Airtight Self Storage, prepared by H.I.S. 
Land Surveying, dated 2/24/98 and revised through 6/25/98; 

... As-built survey entitled As-Built Survey SWM\BMP on property known as Oak Tree Office 
Park and Airtight Self-Storage, prepared by H.I.S. Land Surveying, dated 7/10/99; and a 
subsequent as-built survey prepared by H.I.S. Land Surveying, dated 1102/2001; and 

Field Density Test - Nuclear Method ASTM D-2922 log (single test no. 3) location only 
specified as BMP Pond. 

The stormwater management detention facility appears to have been constructed in general 
conformance with the approved plan dated 2/24/98 and revised through 6/25/98, to the best of my 
knowledge, judgement and belief. It appears based on the as-built survey dated 1/02/2001, that many 
of the items indicated in your letter dated July 17, 2000 to H.I.S. Land Surveying, Inc. (copy attached) 
have been adequately addressed, and that guarantees and performance sureties being held by the County 
for the completion of the stormwater management facility construction could be released. 

Please contact me if you have any questions or need additional information relative to the Oak Tree 
Office Park stormwater management facility. Attached are four (4) copies of the as-built survey dated 
1102/2001 referenced above for your records. 



J 

Mr. Scott J. Thomas, P.E. 
Page 2 
February 7, 2001 

Sincerely, 

Jonathan Blair Wilson, P.E. 

President 

cc. Wayne Brady 

file 
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DEVELOP~!ENT M4u'iAGEMENT 
lOl·E 1\-fot.':'."rs B.w RoAJ.), P.O. Box 8784, Wr.w.o\."$St.IJUl, VrnciNLA 23187·8784 , 
(757) 253·6671 Fa.'i:: (7ji) 253·6850 E·MiJJ..: devtmantjames·city.va.us 

CoDE Co.IIPLL\NCE 

{i57) ~;3.6626 
c::.decomp(fjames·ciry.va. us 

.E:'Ii"UUOSME.\To\J. DMSIOS 

(757) 2SH670 
environi)ames·dt;. va.us 

Pv.."l'i~"'G 
(iS7) 253·668; 
pl.nnning®James-eity.va.us 

July l i, 2000 

Cot':I!7Y EsGL':E:.X 

(7S7) 25).6678 

HIS Land Surveying, Inc. 
P.O. Bc,x l oo 
Provide11-::e Forge, Va. 23140 
Attn: Mr. Dean E. Rcynes 

Re: Ot.kTree Office Park & Aimght Self Storage (Plan No. SP-21-99) 
Ironbound Road · · 
Stonnwater !v!anagement'B\JP Facility 

D~ar Mr. Raynes: 

'The En,·ironmcntal Division hus reviewed a record drawing as submitted to owr oftlce on June sm · {. 
for the above referenced project. The record drawing dated July 1 011' 1999 pro\'ides as-built infom1ation · · 
for a .storunvater management'B.lvfP detention facility located in the northeast corner of the site and a 
portion of its associated onsite storm. drainage sy:;tem. 

Based on our review of the drawing and n concurrent field observation1 the foil owing items must 
be addressed prior to release of the developer's surety ir)S'tJ.1.1ml'!nt~or the stormwater management/Bl\1P 
faci!ity: 

4 .. 

b ac.cordance with Sheet 4, Note# 18 ofthe ap;oved p1~onstruc_t_io,/"n-.....,.. __ r 
BMP is r~qL:ired and was not p~Q_,¥ide'd·:·· .. 

. . ··~--·-

Identify the t);pe, location and inve~t.~l~vci.don of the last access structure copnected to the 
primary storm drain which flo..,.vs into the BMP. The approved plan shows a MH-1 structure. 



.... --- ..... , 

t' . 

5 · Note 3 en Sheet S of the approved plan states that after constructi<">n :is comple'tei the b~sin ~ill . 
c!ean~d out of sediment and the bottom will be leveled. ·Based ·on our field observation, standing . 

V water 6 to 12 inches deep W3S present' in the bottom of the facility. Since this facility is intended·.·· 
I(~ to function as a dry detention basin, this is indicative of sediment or debris accumulations around 

. \ th~ low flow (water quality) orifice. The orifice for this strllcrure is a 4 inch size circular opening 
'Y \\'1th a upstream cage-type trnsh rack Sediment and d<:bris must be removed and the low flow 

0 

6. 

orifice unrestricted ar.d fuliy operational prior to approval. · · 

The cewntering orifice was still present on the riser. It was our understanding, th~t th,is feature 
\Vas only provided to operate during the tempornry sediment basin mode. Based on the approved.· 
pond hyclrau.lics and routings (Mitchell Wilson Assoc. dated 5·4-98)1 the 4 inch 1ow flow orifice, 
30 inch diameter riser and 24 inch diameter outlet barre! are the oply controls provided on the 
principal flow cont.t·(l] structure. Thereiore, it appears the dewatering orifice requires removal for 
fonnal conversion from a tem?orary sediment basin mode to permanent S\~1/BMP mode. · 

7. ~ Th outlet.barre1 was exposed ;ust downstream of the riser section and prior to the inside pond 
embank.."Uent toe. "l?e outlet barrel shou1d br,; protected \Vith soil coverin~ •. ~~' benning to the 
greatest extc:nt poss1ble. · 

8. · r:.,ere is a considerable amount oflurge construction debris present in the pond's bottom area. 
•. h .. ~· . Debris obset\'Cd incll.lded broken pipe sections, tree branches, large chunks of concrete and soil 
·~ · piles. All debris requires removal prior to final approval and surety release. . 

::!(· 9. · Veget.'liion or. bare soil areas present on the graded side slopes a~d embankment needs re-
~ established. Slope erosion was e,·ident between neor the building located southwest of the riser. 

. 10. 1 ')Some concer:l is fo~vard~d pe:-tuining to an outdoor, above~gro.und f~el storage ta~k located 
F a long north Side of tne bu!ldmg nearest to the BMP. Coordmatwn \VI th the ovmcr IS requested !O 

.' .Ltl' relocate this ~tature, i~ ten:_pora.ry, or if pcnmment, provl?c foryollution.prevention measures · 
... · \;JVJ . such as conta~r~ent d1kes, etc. around the feature to avotd acczdental sp1lls to the BMP. . . 

. • '-". ·-

::.~·.·~· 11. ' . 
'( ,. :··. 

' . "-~ ~ 

: . ._. 

A professional seal and signature is required on the record drawing(s). 

Please contact me at 757-253·6639 if you have any further comments or questions relative to 
record drawing or construction certification requirements for this project or facilit>'· 

Scott J. Tno 1 , P.E. 
Civil Engi e 
Environmtntal Division 

·><",';. 



July 17, 1998 
James City County 
p~ / 

_./ 

Dear Mr. Holt, 

Jamestown Construction Company, LLC 
2501 Manion Drive 
Williamsburg. VA 23185 

(757) 220-1193 

I am requesting a change in the storm sewer pipe from R.C.P. to Pro-Link S.T., 
size and roughness coefficient to remain the same. .j 

5r....oc~ ttDPE· 

~~ 
1)6(.- 12b/'1B 

A o()({)ue-J - s.u-
flt r· tJ ,1z. p,-~ Wayne Brady 

President 

Jl,;' ' I'.,. 

'. 
I 

AOS 
ttf:b.-.~.J . 



. 
PERATION RESVOR STRUCTURE 1 

*·* WARNING-NO PEAK FOUND, MAXIMUM DISCHARGE = .81 CFS. 

ON(FEET) 

IME(HRS) 
HOURS 
8.00 

.01 
8.00 

71.02 
9.00 

.03 

PEAK TIME(HRS) 

13.60 

PEAK DISCHARGE(CFS) 

.81 

FIRST HYDROGRAPH POINT = .00 HOURS 
DRAINAGE AREA= .01 SQ.MI. 

DISCHG .00 .00 .00 .01 
. 01 . 01 . 01 

ELEV 71.00 71.00 71.00 71.01 
71.03 71.03 71.03 

DISCHG .02 .02 .02 .02 
.03 .04 .04 

R20 XEQ 02-23-98 07:41 
JOB 1 PASS 1 

PEAK ELEVA 

74.5 

TIME INCREMENT = 

.01 

71.02 

.03 

.01 

71.02 

.03 

REV PC 09/83(.2) EXISTING CONDITIONS STORMWATER MANAGEMENT ANALYS 
! ! PAGE 1 

9.00 ELEV 71.04 71.04 71.05 71.05 71.06 71.07 
71.07 71.08 71.09 71.10 

10.00 DISCHG .05 .05 .05 .06 .06 .07 
.07 .08 .09 .10 

10.00 ELEV 71.11 71.11 71.12 71.13 71.15 71.16 
71.17 71.19 71.21 71.23 

11.00 DISCHG .11 .12 .13 .15 .16 .18 
.21 .26 .35 .46 

11.00 ELEV 71.25 71.28 71.31 71.34 71.38 71.42 
71.48 71.61 71.82 72.17 

12.00 DISCHG .56 .66 .73 .76 . 78 .79 
.79 .80 .80 .81 

12.00 ELEV 72.72 73.34 73.81 74.07 74.21 74.30 
74.35 74.40 74.43 74.46 

13.00 DISCHG .81 .81 .81 .81 .81 .81 
.81 .81 .81 .81 

13.00 ELEV 74.48 74.50 74.51 74.52 74.53 74.53 
74.53 74.53 74.53 74.52 

14.00 DISCHG .81 .81 .81 .81 .81 .81 
.81 .80 .80 .80 

14.00 ELEV 74.52 74.51 74.50 74.49 74.48 74.47 
74.46 74.44 74.43 74.41 

15.00 DISCHG .80 .80 .79 .79 .79 .79 
.79 .78 .78 .78 

15.00 ELEV 74.40 74.38 74.37 74.35 74.33 74.32 
74.30 74.28 74.26 74.25 

16.00 DISCHG .78 .78 .77 .77 .77 .77 
.77 .76 .76 .76 

16.00 ELEV 74.23 74.21 74.19 74 .. 18. 74.16 74.14 
74.12 74.11 74.09 74.07 

17.00 DISCHG .76 .76 .75 .75 .75 .74 
.74 .74 .74. .73 l > • 

17.00 ELEV 74.05 74.03 74.01 73.99 73.97 73.95 
73.93 73.90 73.88 73.86 



JUL-20-1998 MON 10:55 ID:WATER WORKS SUPPLY TEL:7574992465 

WATER WORKS SUPPLY CO., INC. 
4873 Bonney Rd. Va. Beach Va. 23462 

(757)499-4157/fax: (757)499-246.5 

TO:_..,.-----:::D:::......;~::;_;_~_r-e_:;_I_G_:;_o_~--=L~--
ATTENTION: ________ _ 

FAX.#: 2)3- (€8$~ 
# of pages including cover sheet .S 

DATE: 7~ tO-,~ 

'RR._{~ Cd~ c..,vt ON AD~ 

s lQ~~ '$) Mi -y-- P l ~ (.,.,. 

A'"" 71~/.:A. kl:r' STOtt~~ 

FROM: E. SCOTT BLAND 

P:01 



JUL-20 - 1998 MON 10:55 ID:~ATER ~ORKS SUPPLY TEL:7674992465 P:02 

Every day for more than 30 years, 
Advanced Drainage Systems corru
gated high density polyethylene 
HOPE pipe has been building Its rep
utation for economy, durability, and 
superior performance in gravity-flow 
drainage applications. During the 

N-72 HC's IMovat/vs "honeycomb" wall seclion 
draws on tha slruc/ur.!ll strengths of tile eire/B. 
the l•besm, and th9 classic arch 

1970's and 1960's, ADS single wall 
pipe became the preferred product for 
agricultural, mining, turf/recreation. 
and residential drainage markets. 

The hydraulic capabilities of the 
product were significantly improved 

sanitary sewers, highways. airports, 
and other engineered construction. 
ADS e)(tended Its capabilities in these 
markets with the 1994 introduction of 
N-1~ HC large diameter pipe. 

( 

In 1987 when ADS introduced N-1 ~ ~ 
smooth interior pipe for storm and 7} N-12 (4"- 36") 

Named for its excellent Manning's "n" 
rating of 0.012, N-12 was the first 
HOPE drainage pipe to combine an 
annular corrugated exterior for 
strength with a smooth inner wall ror 
maximum flow capacity. Through 
extensive field and university testing. 
ADS engineers were able to refine 
the corrugated wall design lor suc
cessfully larger diameters without 
compromising the pipe's excellent 
strength-to-weight ratio. Its perfor
mance and economy have led to 
rapid acceptance by contractors and 
official approval by most state and 
municipal specifying agencies. 

N-12 HC (42"8. 48") 
Soon attar the introduction of N-12, 
ADS engineers began a major pro
gram to develop an alternative wall 
profile that would provide the 
strength. stiffness. and production 
efficiencies required in pipe diameters 
above 36". An B-year development 
and testing program produced a revo
lutionary pipe design called N-12 HC. 
The product features smooth inner 
and outer walls, and a unique "honey
comb" wall section using closely 
spaced clfcular ribs that brace the 
pipe clrcumferentially for added ring 
stiffness and structural strength. Soil 
loading tests at Utah State University 
indicate that N-12 HC may have the 
most stable wall profile ever manufac
tured tor large diameter flexible pipe. 

Applications 

( 

N-12 meets the requirements tor 
TypeS pipe under AASHTO M 294, 
and N-12 HG qualifies as Type 0 pipe (_ 
under AASHTO MP6. Both products 
can be specified for culverts, cross 
drains, storm sewers. landfills, and 
other public and private construction . 
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The lowest installed cost of 
any drainage pipe 

The material cost of HOPE is ex-
tremely competitive with concrete and 
corrugated metal. When Installation 
costs are factored in. the savings 
really start to multiply. 

• Polyethylene's light weight cuts 
shipping charges. More pipe per 
truck means fewer delivery loads. 

• Fewer people are needed for on-site 
unloading and handling. 

• Heavy equipment requirements are 
reduced. 

• 20-toot lengths are easy to handle 
and require fewer joints. 

A recent survey of state Departments 
of Transportation revealed that reduc-
tlons in installed cost for HDPE pipe 
were 12 to 38 percent compared to 
concrete, and 5 to 28 percent vs. cor-
rugated steal. 

A choice of joining systems 

f. Hinged split couplsrs and fabrl· 
csted fittings provide cost effec-
live connections for normal 
drainage Installations. A split pre-
miurn coupler, with Internal neo-

Split Couplers and 
Fabricated Fittings 

' \'~ ''* 
' '" '\ ,, ,, t l 1 It 

prene gasket. is available to pre· 
vent infiltration of fine or sandy 
soils. 

2. Pro LlnkrM mfllded HDPE 
couplers are another source of 
installation savings. Just align the 
pipe sections. lubricate the spigot, 
and push together. Bell/bell cou· 
piers are offered in 12" through 24" 
diameters, and single bell styles 
ara factory welded to 30" through 
48" pipe. Two levels or !oint secu-
rity are available: 

• Pro Link~*J:rM provides a soil tight 
joint for normal storm sewer/culvert 
applications. 

• Pro Link WI™ Is an ASTM D 
3212 pressure-tested coupler that 
insures water tight connections 
when required by high water tables 
or environmental considerations. 

3. Series 35 thermo·moldsd PVC 
aanltary fittings include couplers, 
tees, wyes, elbows, caps and 
adaptors. Each Is fitted with an 0· 
ring seal and will connect not only 
corrugated HOPE pipe, but also 
PVC, concrete and other materials. 

Bell/Bell 
Coupler 
(12"-24") 

Integral Coupler (30"-46") 
""""'rrw•kiM (JS81<61&d rpit;al 

TEL:75749924SS P:04 

All molded couplers are designed to 
permit up to 3° of directional deflec· 
tlon with no loss of joint integrity or 
flow capacity. This allows the pipe to 
be laid on a curvilinear track when 
necessary to avoid underground 
obstacles or to parallel curves In 
roadways and ramps. 

Installation 
recommend.atfons 
Proper installation is perhaps the 
maJor determinant of long-term per-
formance of any drainage pipe. and 
the basic procedures and precautions 
tor corrugated polyethylene are In fact 
quite similar to those for concrete and 
metal pipe. 

N·12 and N-12 HC are flexible con-
duits which transfer live and dead 
loads to the surrounding soli. Partlcu· 
lar care Is therefore required In bed-
ding. backfilling and compaction, and 
in the selection of backfill material. 

Class I, If, or Ill soils may be used for 
backfill, and should be compacted to 
at least 90% Standard Proctor Density. 
Complete instructions for underground 
installation of thermoplastic drainage 
pipe are contained in ASTM D 2321. 

Serlee 35 Mol dad PVC 
Sanltery Flttlnga 

( 

I 



JUL-2121-1998 MON 1121 : 56 ID:WATER WORKS SUPPLY 

' . 

• SpecilicaliollS 

Flow Capacity 

200 

"0 c 150 0 

---,- 1'1-\t !II 
(/) 

I ~rfo 

l 100 --,--·---'--
u. 

~ 50 
(.) 

0 
0 1 02 0.3 0.4 0.5 

Slope 

Weight Co1npcn·ison 

Pounda par Foot 

Pipe Ola. N·1 2/N-12 HC Concrete Corrugeted Steel 

10" 2.0 50 9.0 
12" 3.2 79 10.5 
15" 4 .6 103 12.9 

18" 6.4 131 15.6 . 
24" 11.5 217 19.4 

30" 15.4 384 30.4 
36" 18.1 524 36.0 
42" 26.5 650 57 0 

46" 32.0 7BO 65.0 

Height of Cover 

\VIInlmum Cover: 
H·20 load~ : 12' E-80 loads· 24' 

Maximum Cover: Typleally 50·60 feel bu1 wil l vary 
depending on applica!lon and englneerin~ design 

llloto1: 
1. r.;over heignta arG mQBBurad from tne top o1 tM pipe. 
2. Caleutallons be.aed on load tactor do&ign pGr AASHTO proceduros, 
3 Anum !I soli don•lty ot 100 lbs leu H 
4. Backllll compactod to 90'Y. dans1ty per AA6HTO T·99. 

6. It a hydro-nammer It unci lor compaction. at loa&l 48" of cover 
must bo provided 

I 
I 

I 
.. ] 
I ·-

I 

TEL:7S74992465 P:I2JS 

Pipe Stiffness 
I 

Pipe 011mtt1•r Minimum Pipe Stltrne .. (pel) 

4'. s•. e· 50 

10' 50 
12' 50 

ts· 42 
18' 40 
24" 34 
30" 28 

36' 22 
42" 19 
48' 17 

[1/ :. l!:ir~.,;j's "n'' for Design 

N•12 & Std. Corrugated 
Pipe Ole. N-12 HC HOPE Pipe Concrete 

4"- 15" .01(}-.012 .018 .011-.016 

16"--48" .01Q-..012 .020 .011-.016 

AASHTO M 284, Standard Specification lor Corrugated 
Polyethylene PipB 

Corrugated 
at .. r 

.022-.026 

.022-.026 

AASHTO MP8. Standard Speciflcahon tor Corrugated Polyethylene 
P1pe, 1050 end 1200 mm DlametBr {42" and 48") 

ASTM F 687, Standard SpsGI!icatiOn lor Large Olsmete( Corrugated 
Polyethylene Pipe and Fittings 

ASTM 0 2321. Standard Pracllee tor Underground lnetallatlon of 
Thermopiutic Pipe lor Sewere end Other Gravity Flow Application 



DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WIWAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

(757) 253-6626 
codecomp@james-city.va.us 

ENVIRONMENTAL DIVISION 

(757) 253-6670 
environ@james-city.va.us 

PlANNING 

(757) 253-6685 
planning@james-city.va.us 

July 17, 2000 

CoUNIT ENGINEER 

(757) 253-6678 
INTEGRATED PEsT MANAGEMENT 

(757) 253-2620 

HIS Land Surveying, Inc. 
P.O. Box 100 
Providence Forge, Va. 23140 
Attn: Mr. Dean E. Raynes 

Re: Oak Tree Office Park & Airtight Self Storage (Plan No. SP-21-99) 
Ironbound Road 
Stormwater Management!BMP Facility 

Dear Mr. Raynes: 

The Environmental Division has reviewed a record drawing as submitted to our office on June 5th 
for the above referenced project. The record drawing dated July 1 01

h 1999 provides as-built information 
for a storm water management!BMP detention facility located in the northeast comer of the site ~nd a 
portion of its associated onsite storm drainage system. 

Based on our review of the drawing and a concurrent field observation, the following items must 
be addressed prior to release of the developer's surety instrument for the stormwater management/BMP 
facility: 

A o!l- In accordance with Sheet 4, Note# 18 of the approved plan, construction certification for the 
BMP is required and was not provided. 

2./ Add the concrete emergency spillway and dam profile from Sheet 5 of the approved plan, 
annotated as necessary, to the record drawing. These details show important information relative 
to the facility. 

3. 

4. 

Show the following addition~ information on the record drawing: low flow orific;Pz~ trash 
rack type; location of theJj?er; riser ~riser c~leva~ emergency spi~y dimensions 
and crest et0fion; spot elev~tion_;.g.long the top of de;xoerr.n) perimeter at sufficient intervals; 
invert out, slope and length o:tj}.le outlet barrel; and construction data for the primary inflow 
storm drain located southwest of the riser~ing size, length, slope and inv elevations. 
Also show spot elevations in the pond bottom to show if positive drainag the riser exists. 

Identify the type, location and invert elevation of the last access structu connected to the 
primary storm drain which flows into the BMP. The approved plans ows a MH-1 structure. 



I 
5 ·Aote 3 on Sheet 5 of the approved plan states that after construction is complete, the basin will be 

cleaned out of sediment and the bottom will be leveled. Based on our field observation, standing 
· water 6 to 12 inches deep was present in the bottom of the facility. Since this facility is intended 

Otl ./to function as a dry detention basin, this is indicative of sediment or debris accumulations around 
f"" the low flow (water quality) orifice. The orifice for this structure is a 4 inch size circular opening 

with a upstream cage-type trash rack. Sediment and debris must be removed and the low flow 
'ifice unrestricted and fully operational prior to approval. 

6. J ~e dewatering orifice was still present on the riser. It was our understanding that this feature 
was only provided to operate during the temporary sediment basin mode. Based on the approved 

O'f/ pond hydraulics and routings (Mitchell Wilson Assoc. dated 5-4-98), the 4 inch low flow orifice, 
30 inch diameter riser and 24 inch diameter outlet barrel are the only controls provided on the 
principal flow control structure. Therefore, it appears the dewatering orifice requires removal for 

j formal conversion from a temporary sediment basin mode to permanent SWMIBMP mode. 

7. U The outlet barrel was exposed just downstream of the riser section and prior to the inside pond 
~ ~, embankment toe. The outlet barrel should be protected with soil covering or berming to the 
· • ;treatest extent possible. 

8. J There is a considerable amount of large construction debris present in the pond's bottom area. 
A'V Debris observed included broken pipe sections, tree branches, large chunks of concrete and soil 
Vt~ /iles. All debris requires removal prior to final approval and surety release. 

9. V Vegetation on bare soil areas present on the graded side slopes and embankment needs re
C)tUestablished. Slope erosion was evident between near the building located southwest oft'he riser. 

lOiSome concern is forwarded pertaining to an outdoor, above-ground fuel storage tank located 
along north side of the building nearest to the BMP. Coordination with the owner is requested to 

~~.. relocate this feature, if temporary, or if permanent, provide for pollution prevention measures 
such as containment dikes, etc. around the feature to avoid accidental spills to the BMP. 

0professional seal and signature is required on the record drawing(s). 

Please contact me at 757-253-6639 if you have any further comments or questions relative to 
record drawing or construction certification req~nts for this project or facility. 

f~Nil'-' (broW I Nf fl ~ . . I ·m r._,f/ rJ'JIIi Sincerely, r ~e;~O rv7v/L / /J 
· 

1 0o Y,o! rlOf;(j ~);< (}}, 1 ~ Scott J. Tho , P.E. 

25 
v { Civil Engi e 

. ~mental Division 

G:\SWMProg\AsBuilts\SP-21-99.cert ~rfl~ ' 
tllft 

~( 

~~~ 



WATERSHED MC MAINTENANCE PLAN No CTRL STRUC DESC ACCMP 

BMPIDNO 035 SITE AREA acre 5.674; CTRL STRUC SIZE inches 30 

PLAN NO ;SP~21-99 LAND USE Gen Business OTL T BARRL DESC ACCMP 

TAX PARCEL (47-1 )(1-26) 
old BMPTYP Dry Detention OTL T QARRL S!ZE inch 24i 

PIN NO 4710100026 JCC BMPCODE 

CONSTRUCTION DATE 8/1/1998 
POINT VALUE 6 EMERG SPILLWAY Yes 

PROJECT NAME Oak Tree Office Park 
DESIGN HW ELEV 77.03 

FACILITY LOCATION 3356 Ironbound Road PERM POOL ELEV No 

CITY-STATE Williamsburg, Va. 23188 SVC DRAIN AREA acres 3.11 2·YR OUTFLOW cfs 1.00 

CURRENT OWNER Jeanette Brady Descendents Trust 10-YR OUTFLOW cfs 13.00 

OWNER ADDRESS 2501 Manion Drive RECDRAWING Yes 

OWNER ADDRESS 2 SERVICE AREA DESCRI 3 Office & 3 Mini-Stor Bldgs 

CITY-STATE-ZIP CODE Williamsburg, Va. 23185 IMPERV AREA acres 3 CONSTR CERTI No 

OWNER PHONE (757) 253-9090 RECVSTREAM UT of Mill Creek 

MAINT AGREEMENT Yes 
EXT DET -WQ.CTRL Yes LAST INSP DATE 3/9/2001 
WTR QUAL VOL acre-ft 

EMERG ACTION PLAN No INTERNAL RATING 3 
CHAN PROT CTRL No 

MISC/COMMENTS 
CHAN PROT VOL acre-ft 

Five Forks Area. Small dia. dewatering 
SW/FLOOD CONTROL Yes orif left in place unopen. 

GEOTECH REPORT No 
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JAMES CITY COUNTY CODE COl\ill?l:lltNC:t3 CHECKLIST 

I. EROSION AND SEDIMENT CONTROL PLAN 

A. 
1/- ok. 

Site Plan ~<~~I 
N4 · l"''o"t"" "'1'f' l•'c.ct...lJ.-t.. 

Vicinity Map - A small map locating the site in relation to the surrounding 
area. Include any landmarks which might assist in locating the site. 

y/ Indicate North- The direction of north in relation to the site. 

Limits of Clearing and Grading - Areas which are to be cleared and graded. 
N.e.~~ s~ l~~s ~ d..i..:J~~ ..,_ .&46i"'·~ /~ l;.,..'d:~{ c-~. 

Limits of Cut and Fill Slopes -~ iz, Shaw f~ e.«"t.wvt- ~ 'j r'~'-"' 
S.t e. COW'\~ :tF'-{. 

Areas and Amount of Disturbance (in acres or square feet). 

~ Existing Contours - The existing contours of the site at no more than 5-foot 
intervals. 

Final Contours - Changes to the existing contours, including final drainage 
patterns at no more than 2 foot intervals. - Y'\...!Acl. ib \ a...tx...l c.~ V'N)r<.. Dft:h 

tVr<).. s-~ ~"W -h·"'~ + ~A<i"s 1-; "'j c~ fu .bet~ ~,-t .. :f-t .. V\... x~ ('""""""'~ • Lf 
Existing and Proposed Spot Elevations - To supplement existing contour 
information. Proposed spot elevations may replace final contours in some 
instances. 

Existing Vegetation - The existing tree lines, grassed areas, or unique 
vegetation. s h!!'W +c.(... \i "<.. + ~ --h:. b.t. c..~o(. - ~-c. (_.,..m~ ,.5 

V' Soils - The boundaries of different soil types. 

NA 

7 . 

Environmental Inventory -In accordance with Chesapeake Bay Ordinance, 
Sect. ~lOB. For wetlands, include documentation from approving 
agencyW 

Existing and Proposed Drainage Patterns - The dividing lines and the 
direction of flow for the different drainage areas. Include the size (acreage) 
of each ~ainage area. N<.ee.t o.. '!- "~o.. 't-~ VV'\ a.p 5 h.c.n,.n'"'""j 

e..«:.:;,'t)..._, ~ p"~"e.~o.s-<o( d.f~~~. Sec. (..(JYV\~ '*IS. 
100 Year Floodplain Limits. 

Professional Seal - Signed upon approval of plan. I s '"flto lie.~"' t- ~ 1[ .. A 0 r 
:[[[- B SW""u~ O>"? 

Critical Erosion Areas - Areas with potentially serious erosion problems. 
(See VESCH, Chapter 6 for criteria.) No U.. .a':) sf.c~f; ~Y'ot?(/J, &.. f'""""h;,..~ ""s.~. 

Page 1 
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-

NA 

NA 

Site Development - Show all improvements such as buildings, parking lots, 
access roads, utility construction, etc. 

Location of Practices - The locations of erosion and sediment controls, tree 
protection, and stormwater management practices used on the site. Use the 
standard symbols and abbreviations in Chapter 3 of the 1992 edition of the 
Virginia Erosion and Sediment Control Handbook. see.. ~e.~s • ,._ 10 -•z ~ 

6-Av~ "j::); ...... c<h""\ '""'--..-t ~ h..u.::t ..fo,- c:la.:h~-e..~ oV>'P' ~...:h~. 
Temporary Stockpile Areas- Staging and equipment storage areas. 

Off-site Areas- Identify any off-site land-disturbing activities (e.g., borrow 
sites, waste areas, etc.). Show location of erosion controls. (Is there 
sufficient information to assure adequate protection and stabilization?) 

Sediment Basin Design Data Sheet - Submitted along with cross-section 
through embankment for all basins. Sec.- c:_...~ :::11-8 

Detail Drawings - Any structural practices used that are not referenced to the 
E&S handbook or local handbooks should be explained and illustrated with 
detailed drawings. Also include standard detail along with site specific 
details required to construct measures such as sediment traps, outlet 
protection, etc. Su c.OI'V\ ~ # 10 

Maintenance - A schedule of regular inspections and repair of erosion and 
sediment control structures should be set forth. C i"'cJI.\.tkd. ~ '~J.. f"+-~ N~rt.v) 

Trench Dewatering - Details and specifications (per VESCH). 

Standard County Erosion and Sediment Control Notes ~ "fd..o.:J.:i:d Y\C"U.o 
d..vb.PL Lf/7/(j7 - Se.-e. ~~ .tt ~ 

Phasing Plan - (if required) 

Construction Sequence - (if required) Generally supplied by contractor prior 
to preconstruction conference. ~~ $I 4 

B. Narrative Plan (if required) 

/ Project Description - Briefly describes the nature and purpose of the land
disturbing activity, and the areas (acres) to be disturbed. 

/ Existing Site Conditions - A description of the existing topography, 
vegetation, and drainage. 

Page 2 
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Calculations - Detailed calculations for design of temporary sediment basins 
and traps permanent diversion, channels, outfall protection, etc. Include 
calculations for pre- and post-development runoff. 

Adjacent Areas - A description of neighboring areas such as streams, lakes, 
residential areas, roads, etc., which might be affected by the land disturbance. 

Off-site Areas - Describe any off-site land-disturbing activities that will o~ 
(including borrow sites, waste or surplus areas, etc.). Will any other are:S'"'~ ) 
disturbed? ;VI ~j f\..J..A..d -+o e. lot.',.,.... ~ "'!'- e.,.et;;;.....~ 4-f.dl.-

~t-t. ~c..J.. c......-.~.......;t--r 
Soils - A brief description of the soils on the site giving such information as 
soil name, mapping unit, erodibility, permeability, depth, texture, and soil 
structure. 

Critical Areas -A description of areas on the site which have potentially 
serious erosion problems (e.g., steep slopes, channels, wet 
weather/underground springs, etc.). 

Erosion and Sediment Control Measures - A description of the methods 
which will be used to control erosion and sedimentation on the site. 
(Controls should meet the specifications in Chapter 3 of the VESCH.) 

Permanent Stabilization - A brief description, including specifications, of 
how the site will be stabilized after construction is completed. 

Stormwater Runoff Considerations - Describe the strategy to control 
stormwater runoff. 

II. STORMWATERMANAGEMENT 

A. STORMW ATER TREATMENT SYSTEM - B/4 P 

Drainage Area Map at a maximum scale of 1 "=200' showing drainage area 
boundaries for pre- and post-development conditions and pre- and post
development time of concentration flow paths. For multiphased projects, the 
map must include all future phases for the project. St."'- c-....-~ tit'\'=:. 

NA Soil Map with site and drainage area outlined. 

Receiving Channel and Pipe System Adequacy Determinations. All 
stormwater must be discharged to an adequate, well-defined receiving 
system. St..-! ~,..,......,_;t ::t .ll 
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Worksheet for BMP Point System to determine need for and type of 
structural BMPs required as well as Natural Open Space BMP points. 

5e.t:.- c.~~~~~~- "#Ito 
Stormwater Detention Basin Design Checklist completed for each structure. 

A *ec.c:.L4 
Conservation Easements required for all Natural Open Space Points claimed 
in BMP Worksheet. 

N A Infiltration Device Design. Detail and Specification. Must include results of 
a soil test to verify, a minimum infiltration rate of 0.27 inches per hour at the 
trench location to a depth of 5 feet below the bottom of the trench. 

N A Storm water Management Facility Easements including a 20-foot wide access 
easement and a 15-foot wide maintenance easement from the 100-year storm 
elevation and include the dam and outlet structure. 

B. STORMWATER CONVEYANCE SYSTEMS 

escpsts.txt 

Drainage Area Map to support the design of all conveyance systems; culverts, 
roadside ditches, storm drain systems, etc. (""""" ~ :k I g 

Culvert Calculations, inlet and outlet control, existing and proposed based on 
10-year storm. If c.~ ~ .J\.t..q uJ.rd @ ~.-...c.-e 

Storm Sewer Calculations to include hydraulic grade line, inlet, and spread 
calculations for 10-year storm. (_p.;v..~ -1\ ,g 

N A Open Ditch Calculations, lining determined based on 2-year peak velocity 
and capacity based on 10-year peak discharge, existing, and proposed. 

IVA Slope Requirements, minimum longitundinal street slope requirement is· 
0.75% for grass-lined ditch, 0.5% for paved ditch, and 0.3% for closed (curb 
and gutter) section. 

Outlet Protection required for all outfalls in accordance with Chapter 3, 

VESCH. N~~J. ~ 'i-k 6~ aA- tN'v( i f'~-pe... owt-OaJj 
~~ ~l'l. 
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JKAN.A'77'K .BJU.bY 

HIS k4N./J SURV£YINC INC. 
P.O. BOX 100 
PNOV/JJENC.£ FORCE, V/RCINIA 23140 
(804)966-7017 FAX(804}966-7140 

\ 

{47-l}(J-07) 
THO.IMS R. O'.ROlfH.f( 

A.NIJ VARIA D./CCL'S O'.ROli.NK 
lJB. 803..PC.481 

.£AS.E'.V.£HT P.lA T 
SHOIT.INC A 

20' ZJ.RA/AIAC.£ .£AS.£U.£HT 
ACROSS 

7'HOJUS R. O'.HOl/RK JH . .ANIJ 
JIA.NI.A D./CCL'S O'.ROl/H.K 

JAKES C./7'Y COUNTY V/HC.IN.IA 
SCA.lf:1"=20' IJAT£:4/9/98 

J.N. 121.7 
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