
TRANSMITIAL SHEET 

ENGINEERING & RESOURCE PROTECTION ~ STORMWATER 

Project: Merrimac Trail Drainage Improvement 

County Plan No. SP-0030-2011 

Assigned BMP No.: _....N .... A _________________ _ 

BMPType: ~N~A:........------------------

Information Enclosed: 

o Record Drawings (Asbuilts) 

x Construction Certification 

o Computations 

o Other: 

Name: Gregory B. Johnson 

Date:l/23~ 

Signature: 
) 



Contents for Stormwater Management Facilities As-built Files 

Each File is to contain: 

 1. Maintenance Agreement 

 2. Construction certification 

 3. As-Built plan 

 4. Design Calculations 

 6. Correspondence 

 7. Inspection records 

 8. Miscellaneous 

 



James City County Engineering and Resource 
Protection Division 

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

Project Name: flta{& fl.Jiu., ]J,tA.,u&£_ ~M.~S 
County Plan No. (List any amendments)~_...,,'"';'""'~"'"""'"'"04;._'__..,...._Q...._ ___________ _ 
Stormwater Management Facility Type: 
BMP Phase#: 0 I 0 II 0 III 

Ji< Information Package Submittal Date: \.l "1~...., ~ ~ Ql6rf1-llc.. 
~ Co~I eness Check: ~ _-1'J.~ pMfl) 

Record Drawing Date/By: 1thJ /JJJ}1t__ __..--~ lol""""'"'i.-
Construction Certification Date/By: "'ll\All£. ji;kiif s11~/1i- I 1· ¥iU"' 

1'r RD/CC Standard Forms (Ensure that all forms for the BMP type are included) ~ lb 1£ 
!'!- Insp/Maint Agreement # / Date: ~ ~· 
1"1- BMP Maintenance Plan Location:~~~~~-----,-~-~,---=-.,...,,--
IX Special Considerations: ~ ftfUf.?n.At.V~ 111lM><?£".Mf;oT 

'lj( Standard E&SC Notes on Appriived Plan Requiring R'titcc or County comment in plan review 
Location (sheet #): ~c_-_0_~~"~2._l _____ _ 

~ County BMP ID Code#: )!)P, (pt&Atl? f'{~l.. t.t=a.ot1o,..OL------
• Log into Division's "As-Built Tracking Log" *' Obtain basic site Information (GPIN, Owner, Address, etc.) 
s Log into Access Database (BMP ID#, Plan No., GPIN, Project Name, etc.) 
!!!- Copy from Active Project File (correspondence, H&H, design computations, etc.). 
I( Create As-Built File using Project File information (File label, folder, copy plan/details/design 

information, etc.). 
~ Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments). 

• Record Drawing Review against Approved Plan prior to Field Inspection. 
1- Final Site Inspection (FI) Performed Date: #-t"'-'/~111~1~1'5~---------
1\. Record Drawing (RD) Review Date: ~lf."-'115.."'ifl./JM'f&,._ ________ _ 
!: Construction Certification (CC) Review Date: 
"' Actions: 

ti' No comments. 
o Comments. Letter Forwarded. Date: 
o Record Drawing (RD) 
o Construction Certification (CC) 
o Construction-Related (CR) 
o Site Issues (SI) 
c Other: _________________________ _ 

-s Resubmittal (#and date): 
rr Re-inspection (if necessary):--------------------
Ill Drainage System Information Acceptable (RD/CC/System Info). Ok for bond release. 
rr Complete "Surety Request Form". 
f!' Final Inspection of active file copying any relevant information tC' "As-Built" file. 
~ On County BMP Inventory (Phase I, II or Ill). 
;;i. Copy Final Inspection Report into County BMP Inspection Program file. 
!'<- Provide Digital Photographs of BMP and save into County BMP Inventory. 
~ Request mylar/reproducible from As-Built plan preparer. 
Ji,. Complete "As-built Tracking Log". 
~ Last check of BMP Access Database (County BMP Inventory). 
tY Add BMP to JCC Hydrology & Hydraulic database (optional). 
'!"( Add BMP to Municipal BMP list (if a County-owned facility) 
IJ. Add BMP to PRIDE BMP ratings database. 

'"--·~ Chief Engln:r=W'2 

Final Sign-Off 

-
*** See separate checklist, if needed. 

Date: 

Date: ,~J,, 



• 

Stormwater Manaaem.ent/BMP Facilities 
Record Drawin& and Construction Certification Fol'Dls 

(Note: In ~ wllll tit• Nflllnlwta of tlte Clu!sapealre &v ~ OrtJlluura. C,,.,. 2J, 8«tltJn 23-
10(4), BMP'r mall be d#lp«l and ctJldlnlJ!Ud In lltt01'tltmtt wltlt tlte manlllll edlletl Jt1111a aty Onml,JI GllltltdJna 
for Dalgn and Ctnntnu:tlon of StortllWlllllr M~ BMP's. Erorion and t1etlllntmt ctJldrol policy and wr-11 
plam gamdly nt]lllN tltat Ill tlte compldlon of tlte project and prior to reletlH of 8111'1ty, an "•1111111" plan prqand 
fly a reglslaed ProfenlonaJ Elfglneer or C4l1ifled Land SIB'tleJ10" tnrwl be pTOVlded for du ~ fl1tl*"' for Ille 
pro}ect, Including any lhlt Mtllltlfllntellt haclke (BMP) faellilles. hr mldltion, for BMP facl1ltlu hrtvmbw tlte 
conllnM:llon of an impOlmdbw rtl'llCture or dam ~ cmljkation is nt]llhwl by 11 l'roft!S81onal Ellflnur 
who II• Inspected IM Ml'llClun thubq/ its colllltl'lleliBn. Curmrdy dine tw ,,..,. 10 Willer quaJJq type BMP'l lf«llPl«l 
fly tile Cotmq.) 

Mpp I ·R-..... ednp· 

Project Name: Mmjmpe Tmjl Dmjnep !Jnmmt!l!t!M!a 

Struc1ure/8MPName:_----~-----------------------~ Project Location: 719S / 721l Mmjmu Trail 
~Location: fl.om !!.I fi-4 '4 '¥' o...- u\ 1'ireQ1111q m l!)M2"' <frQ2.1 

County Plan No.: ..,SP,...00._3,..0....,20..,...1.._! -------~-

Commercial. Offioe BMP ID Code (if known): ___________ _ Project Type: ~Residential. ' ~·· lness TaxMaplParcelNo.: l41-ll. Cl-ZBl;C41.·3Hl-12A.) 

JnstilDtianal lndustrieJ Zoning District: ... B-""1 .... _..0en ...... m1.._ ... R1.,.1&..,• ... -... ________ _ 
Pobllc ./ Land Use: Cm1111s;rcjaJ Airtmgpbjle rm@jubqp 
Other . Site Aln(sf or acns): _.1..,.25.....,ams....,...._ _________ _ 

BriefDesullptionofStotmNa Manapment/BMP F~: ______________ ...._........._ 

Stpnn Seper nalilD"'P' and •r•mmt to }u;1p a failint pltinl storm ywgr I c;ulmt 1mtkr McminwP Ttail 

Nearest Visible Landmark to SWM/BMP Facility: lntmmtim ofJ\d!n11Jlmd withMegjmac TtalJ {120'to •qfPt) 

Nearest Vertkal Ground Control (ifbown): 

D JCC Oeodctic Gmund Conlro! ousos 0Temporary DArbitrary 00ther 
StationNumherorName: _________________________ _ 

Datumor~Elevation:~-------------------------~-------------ControlDeseription: ________________________________ ~ 
ControlLocalion &om Subject Facility: ___________________ _ 

~-Raome Prolectlon DlvisRm 
P: 7'7-2'3-6610 
8 mm '' • ••IYi'limNd'YDPPD'YYM!!Y 

101 ·E MaualS Bay Road, P.O. 8GK 8784 
F: 757-259-4032 



Stormwater Management/BMP Facilities 
Record Drawing and Coutroction Certification Forms Pap2 

Wen 2. hw11•••M• e•flBMP'vlllty 0 .,,,,,,., ,,......,; 

Pre-Cons1ruction Meeting Held for Conltruction ofSWMJBMP Facility: 12Jvm 0No Ouuknown 
Approx. Construction Start Date for SWM/BMP Facility: Oc:o!ber 10. 20ll 
Facifu;y Moaiton:d by County Representative during ConstructiOn..-............ : .............. _...,rlJ~Y-es-.0...--N-o"'"O""u_nlmown..,.. ____ _ 
Name of Site Work Con1ractor Who Constructed Facility: .,.Hpwml.....,_..,e,..rpthm...,....,.'Antta-.... som~.~--------
Nmne of Professional Firm Who Routinely Monlton:d Construction: Al!S Cgpmhjg Bpeiwq 
DateofCompletionforSWM/BMPFacility:.RMnrl~o~f~N~o~wmJ ...... h!z-...20-...1~1--------------~ 
Date of Record Drawing{Conslruction Certiflcation Submittal: I A11pst 14 2012 

(Nott: ll«onl .Dnlwinf 111111 Comb rdmr Ca1lj1catlt»ls aN nlflllnd wltllbt t/drlJ' (31) ..,. of tlltt t:01Rpltdon of 
Stonnw.tu MtllUlplffMI lllfdlor BMP faclJlty cmutnlelion. R«artl DmwJngs 111111 CtnultnlcdtHt On1ljkalJons lllll6t be 
mWwd lllld appnwed by th Jama ~ C'olllltJ' Bnglnurlng lllld RaolllW hot6ctJD11 DIPlillon prior to jbull 
inspedlon, ~ lllld bond,,,. nnty IW/a&) 

Owner/Developer. (Note: Sile Owner"" .4pp/icalll responsible for development<( the project.} 

Name: hmm Cjty Cmmty Stpnwmprpjyjn . 
Mailing Address: 5320 hhm '.!!M Suil!:: lA 
w;mwbprs Yjrpjpie 23181 
Business Phone: 157-259:1460 Fax: _,7 .... 57..._-..,25,..9"...,S .. 83 .... l....__..__~~-~....__-~ 
Contact PCll'SIJll: RAgy Mow Title: ___________ _ 

F'um Name: AES Qmmltjm Enpjmm 
Mailing Addrns: .5248 Olde Towne Rnnd Sojte l 
WilJjmmbmy YQipip 23181 
.BuslntssPhone:_,7Sa7~--25J~-004QWZI._ _________________ _ 
Fax: 7:17-220-8994 
ResponsiblePlanPttpaaw:~v~-~Mare~~B~mp11aGfL...._P•£~.-----~---~--
Tttle: Smriw PmiectMlnuw 
Plan Name: MmjmM Tmil Drninap 'mV9mn'n' Pmjest 
Firm.'s Pmje« No • .,.98Ql.lll&jl""'·E-2w;111.7.1.-_________________ _ 

Plan Date: March 25. 2011 
SheetNo.'sApplicableto SWMIBMP Facility: / l__l,.3 __ 1.J__l..,S __ 

BusinessPhone:~l!04:26§,,illOl;QQl~2~762¥a..--~---~----~--~----

Engincerinaaad .._ Ptvtcctloa Dlvlsian 
P: 7S'MS3-6670 
BG59"'9tPrptwjgp@1!'D"i'YrenmYv• MY 

101-£ Moum Bey Raad, P.O. BOK 1784 
F; 7'7-2'9-4032 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certifteation Forms 

Certifying Professionals: (Nole: .4 Registered Professional Enginur or Cenified Land ~ is rupollll/Jle for 
fJIBpQl'Qtion of a &cord Drawing. sometimes Njerred to 08 an .4s-Built plan. for the 
d1'ainage l)'*m for the project illc/udlng ~ Stor111Watf1r Managemsnt/JJMP Facilitiea. A 
Regl8lend Profeutonal Engineer Is 1'Up0tflibll for the inlpecdon. monitol'iQ trN1 
ct!l'1/ftcatimr of Stonnwater Management I BMP faclllties during ha COll8tnlction.) 

Bmd n...,._,..,, QeMm+pCefHketiem k8twu•Merr 

Bpnl DJatlM Cc!f' •tie 

Firm Name: 
·~-----------Mailing Address:,_ ________ _ 

BusinessPhone:.~----------Fax: _____________ _ 

Name: 
~------------Title:. _____________ _ 

Signature:'--------------Date:. _____________ _ 

I beniby certify to the best of my knowledge and belief 
that Ibis record drawing l'epl-ml the actual eondition of 
the Stonnwater Manqement/BMP fllcility. 1he facility 
appears to c:onfonn to the provisiODI of the approved 
design plan, specificatiOllS desian, and stormwater 
llllllll1geDl8I plan, except as spacifically noted. 

Virginia Registmld ProfissHmal Ensinew or Certified 
Land Surveyor 

Cwtradtl 9P1'W"P! 
Firm Name: AES Cmsg!#ns Hp,;nem 
MaIIJna Address: a Olde.Tom RMd Su.beJ 
W'dliamsbur&, VTfinia '.µ188 
BusinessPhone:~7~S7~-2S=""-~~0040.-....... ______ _ 
Fax: 757 -220..8994 
Name: Van Marc Bennett 
Title: Senior Project Mamlger 
Sipature:. ___________ _ 

Date: AQlllllt 14, 2012 . 
J hereby certify 1D the best of my knowledge llld belief 
that this Stormwalm Management/BMP facility was 
monitored and constructed in accordance widl the 
provisions of the approved plan, specifications, and 
stonnwater managerMnt plan, except as specltblly 
noted. _ .M~· ~>o.s.. 

-lo.~,,.,,..o~ ...... 
f#T/j. ~,,,.__i, 
~~AARC BENNelT ';; ~ 

Lil:. N a (.:( t 
6 i z. (Seal) 

Enginnringand a-ProlCclioa DivisiGo 
P: 757-253-6670 

101-E Mowm Bay Read, P.O. BoK 8?84 
F: 757·2'9-4032 

Wllliamlbtq. VA 23187-8784 
~ 
hviled: ,_ 2012 kemrroe PmfMb'@'s' r"'Mttmm 



SITE PLAN 
FOR 

MERRIMAC TRAIL DRAINAGE IMPROVEMENTS 
GENERAL NOTES: 
SITE IS OURRENTL Y ZONED GENERAL BUSINESS, Bi. 

1. SITE ADDRESS: 7195 MERRIMAC TRAIL 
WILLIAMSBURG, VA2S'l85 

Z. TAXMAPPARCELI0413Cl100012A 

3. APPLICANT: JAMES CITY COUNTY STORMWATER DIVISION 
532U PALMER 1...ANE. #U 
WUIAMSBURG VA. 23188 
CONTACT: BARRY Y:>SES, P .E. 
PHONE: (157) 259-1441 
FM (757) 259-5833 
~ BMOSES@JAMES-CITY.VA.US 

4. PROPERTY SHOWN HEREON LIES IN ZONE "X", (ARl:A DETERMINED TO BE OUTSIDE THE 500 TEAR 
FLOOD PLAIN} PeR F.l.R.M. 1'51096C0145C, DATED 9128K17. 

5. PROJECT LIES WITHIN COLLEGE. CREEK WATERSHED. 

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTWG MISS UTIUTY (1..alJ0.552-71!01} FOR 
EXISTING UNCEAGROUND UTILITY LOCATIONS PRIOR TO COMMENCING CONSTRUCTION. 

1. EXISTING UTILITY LOCATIONS SHOWN ARE BASSO UPON UTILITY MARKINGS AT TIE TIME OF 
TCPOGRAPHIC SURVEY. TtE ENGINEER ASSUMES NO LIABILm' AS TEH THE ACCURACY OF THIS 
INFORMATION. THE GENERAL CONTRACTOR SHALL HAVE UTILITIES MARKED ANDIOR VERIFIED 
(POT-l'K)LEO) PRIOR TO CONSTRUCTION ACnVmES. ' 

8. THE CONTRACTOR SHAU. BE RESPONSIBLE FOR OBTAINING All NECESSARY PERMITS FOR THIS 
PROJECT. 

9. THE PROFESSIONAL WHOSE SEAL IS AFFfXED HEREON SHALL ACT AS THE "AESPONSl8l.E LANO 
DiSlURBER" FOR PURPOSCS OF Pl.AN Al'PR!:NAL ONLY. PRIOR TO ISSUANCE OF THE LAND 
DISTUFIBWG PERMIT, A RESPONSIBLE LAND DISTURBER FORT THE CONSTRUCTION ACTIVrJIES StW.L 
BE PROVIDED. 

10. ALL OBJECTIONAELE ANP DELETERIOUS MATERIALS IS TO BE REMOVED FROM TtE SITE AND 
DISPOSED OF IN A STATE APPROVED FN;IUlY MEETING 1HE REQUIREMENTS OF Al..LAPPUCAED.E 
LOCAL, STATE, AND FEDERAL REGULATIONS. 

11. THIS SITE LIES WITHIN A PRIMARY SERVICE AREA. 

12. CONTOUR INTERll'AL IS 1 FOOT., ..._ • 

13. PLAN SURVEY AND TtlPOGRAPHIC DATA WAS 81\SED UPON NGVO 1929ANDNAD1983. 

LEGEND 

• 

EXISTING PROPOSED EXISTING PROPOSED 

WAlER - - - CEN1EllUN£,IBASE - - -

SANlt\RY """" ---- RIGHTOfWA'r ----
===== .. SIORll SEIER ----- PRCPER'TYLN: -----

FllROC ..... - - t!l!l>l/SW'lf -···-
----®--

"""""" MANIKX£ • E- --=3 CX»1CRE1E UE> om:tt ee+.··•±±3 
=-"®--= ............ • "'=~=; aJRB DROP INl£T .. 
===O=== 

YAAI) - lll£T ~ 
===;:] FLARED END SEC1lllN - UlilllS OF' CLEARING 

~ RIPRIP IWMi@ill§rJMfiM 

VAL\€ CURS 

-----10 FE H't'IJRNIT ASSEUll.Y ,,____..... 
a.RB ""'° GIJT1ER 

BtOW--OFF VAL.Vi. __,. R!\'ERSE GUTTER PAN " ; " ~ " ; " .. 
0 AIR RB.EASE ASSEMBLY • oCO a£AN OOT 

___. 
m"' WAlER llE1ER --- EDGE CF PA¥EMENT 

x,.Y DJSTING GRallllJ ELEVATION 

@ snmuGHT ® PROl'(lSEI) SPOT GRAllE {"",. 

--80--- """"" --@---

INVITATION FOR BID NUMBER 11-4390 

ROBERTS DISTRICT JAMES CITY COUNTY 

VICINITY MAP 
(APPROXIMATE SCALE: 1"=2000") 

COPYRIGHT ADC: THE W\P PEOPLE PERMrn'EO USE HUMBER.20804129' 

COUNTY PROJECT NO.: 
ORIGINAL SUBMITTAL DATE: 

APPROVAL DATE: 

VIRGINIA 

INDEX OF SHEETS: 

SHEET NO. SHEET DESCRIPTION 

1 
2 

• • • 

COVERSHEET 
ENVIRONMENTAL INVENTORY 
GRADING, DRAINAGE, AND SllE Pl.AN 
STORM SYSTEM PROFILES 
NOTES & DETAll.B 

CERTIFIED RESPONSIBLE LAND DISTURBER*: 
VAN MARC BENNCTT, P.E.. 
AES CONSULTING ENGINB:RS 

. 5248 OLDE TOWNE ROAD, Surra 1 
WUIAMSBURG. VIRGINIA 23188 
TB.EPHONE: 757-25S«MO 

• FOR SfTE Pt.AN REVIEW PROCESS ONLY. 

SITE DATA: 
SITE ADDRESS:: 

ZONING: 

CONSTRUCTION AREA:. 

FLOOD HAZARD MAP: 

7195 MERRIMAC TRAIL 
WILUAMSBURG. VA.23185 

B1 - GENERAL BUSINESS 

11,215S.F.;t, 0.2SAC.± 

THIS PROPERTY IS Ill ZONE XAS SHOWN ON MAP NUM~ 51D85C0145C, 
PANEL 0145. FOR COMMUNITY NlNBeR 510201. DATED 9#2&'2001CF1HE 
FLOOD INSURANCE RA TE MAPS FOR JAMES CITY COUNTY, VA. ZQNE X IS 
DEANED AS OUTSIDE THE 500-VEAR FlOOO PLAIN. 
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J 

NOW OR FORUERLY 

EXISTING 20' JCSA 
SEKfR AND ACCESS 
EASEMfNT 
DB. 82 

A. ANO AIJRELJO MACIAS 
ooc. '/()70009292 

sm ADDRESS /7207 UEKRMIAC 1RAIL 
r.u. {.f.t-4-X1-7) 

1 E 

---TO flEIPQRT NEWS 

I 
I 

PUUP STATION SITE 

;:tJ ,:,;,s:t::All:\ 
DB. 82. PG. 52 
P B. .f.1, PG. 70 

IM (41-4XJ-7B) • 

tt46~ ;..-

.~ r ~ 

l 
L 

EXISTING JCSA 
Si.OPE EASEMENT 
D.FJ 287. PG. 725 

.J.HC. IJ.C 
DOC. /970015..151 

/7211 U£RRJl.JAC 1RAJL 
T.li.(4t-4X1-7A) 

I 

\\~/ 
\\ 
\\ 
\\ 
\'{• 
\~ 

> 

\ 

_ __.!_5"RCP 

"' \ 

!~ 

-
' 'EX/SnNG 20' JCSA E'l,ffr £AS£U£1VT 

- B. 82. PG. 35 

flo--+-+-+--'l'------"i'---EK!5'flNG 20" \.OOT 
DRAINAGE EASEMDIT 

/ 

__ / 

NO'tf OR FORAl£RLY 
Gl?INDSTAFf VIRGlNIA Pl?DPE1rTT£S, lLC 

DOC. jf}'J001J118 
/7195 MERRIMAC 1RAIL 

T.11. (41-JXt-12A) 

/ 

37 
m-----

I OOAPHIC SCALE 

2JJ' D' 2d 40' 
ti;fw.-;l 

. I 
SCALE: 1" - 20' 

ENVIRONMENTAL INVENTORY IMPACTS 

llle.!Cl 

NONE CN SllE 
"""' ... Sl1E 
""'N'AClEll 
NOT U'AClEll 
NOT IMPACTED 
....... AC. (1.0.U SJ'.) 
""" .. Sl1E 

!NVIRCJl!MMAL IMPACTS HATCH LEGENl 

- 25% !I.OPES llPi\C1S 

~ S SUFES (AS KNOIM »I 10P06RAPHICMLY SURlE'l!:D AREAS) 

SOILS TABLE 
. 

SOILS NO. SOIL NAME H'IDROLOGIC TYPICAL EROSION EROSION 
SOIL GROUP SI.OPES FACTOR (K) FACTOR (1) 

15E ,,.,_COMPLEX c 15-25 D.20-D.211 • 
:sT UllBNl LIND N/A D-15" N/A N/A 

INFCllW.111>1 TAICEll FROM '"SOI. Sl..R\EY a" JN/ES QTY AHD 'tORIC COUN1ES Ne n£ aTY Of 
•WMISIUIG. \WIPIA• EIED IN APlll. 11185. BY 1l£ UNl1ED STAltS DEPARnlENT a: MiRICUl.lURE 
D. COffSERVA'IKJt SEJnlCE IN CDlll'ERAllON W1H ~RGIGA PCl.TlEDlllC INSll1UlE NII STAlE: .....,,,,.,. 
sm.. 9JSaPB.l1Y ro £ROSOi Cl.AS9RCA1ION (K) 
0.23 Al'll l.OIER - LOW ERCl&f1Y 
D..23 10 o.;JJ - MOOERAlE ERODIBllTY 
D.36 ANO IP - llGtl £ROOllllJlY 

lHE YAP !HH1i1 IS A "BESr FIT WlllEL• CF lHE SCS YAPS lllTH D3SllfG BASE lfFCllllA'llCN. 

EROSION & SEDIMENT CONTROL NARRA 11\IE 

mm+i•mmrwm 
A H' CGHCREIE PIPE: Dl'IS 1HE GRA'IE'. KET Oil 'THE: £UI' SD£ Cl ll!RMIAC 11W.. CJI05!iE5 K 
RON>. RUNS UllDERNiAlH 11£ EAGLE EW PNl:IGNG lOT, NG E'l£N1VAl.L'Y GU1IWJ.5 taD A RMIE 
IEfllJ E14E DE ALmJIOOl\'E. AT SOME \KIEIBllllED FOlfT II 1'£ l.K. 11£ PK Sl2E IS 
RmJCED 1Q tr. 

e'ffs"lfie.m m 1H£ EAST 1Y lilERRltAC 1RM. 10 lllE IESI' B'I' 'H csx IWt.IKW>, 10 
B MC1nH IY 1IE GRIDSl'AFF W1iNA PllCl'ERTY', NG 10 'THE: SctJIH BY £AQ.£ £'1E 1L11at01M. 

...... 
1:£ PIO.B:f M£A IS ~ OF VM1111S SOL T\IPf'S. ltlS 5llE" OllfDIMS A SOI.. 1'll'E 
DILID.11111 W ND 1'MI.£ <I ASSDaA.1BI 1111.. ~ RR 1IE !iQIS ~Y' 
ENaDl1ERED CM K S1E. 

-.-~ :::r:£f""'sm:ra.. PR01F.C110tl. TtE RWlllfll tEASU1e HAWE EN 
UllJ2ED Cll 'Ill ft II ACCCIMWEE ll1K 1tE WIClllA !IQSIQN NG SEDlllN1' CCllllCL IWlllCIDt: 
10 1i9111Zt 1tE 11W15PORTA1ION or ~: 

SILT FENCE (SPEC. :5.05) P£RMANENf SEEDIMU {SPEC. 3.32) 

G\ILVERT INt£T f'RtfJECTKlf (SPEC. 3.Dlt-1) ~..k"'h!I"'""' ... 
RP-RN> ~ 3.19) DUST CON1ROL (SPEC. 3.3') 

P"!M&!Et!T SIW!W!CJN 
PBIUIBT SEElllC 'Ml. llE USED 10 STABUJ2E 1HE sn£ N1ER. CCltS1RUCION IS alil'l£IE. A 
SOIEDll£ HAS BEEN PRIMl8l. -All~ NE SEDIBtT CONlRCl. IEASUllES 9«11 E£ Q£CtE) ROlfl'NLY NII lfl£R EADI 
SIGNRCNfT IWNFAU. E\9IT 10 tlSllRE lMAT lHEY NIE OPat.llllG EffIC'll\a.'I'. M.1. MEASl.ID 
SIW.L IE YMftAltE) II ACCOlllMNl:E •1H 'D£ \£SOI. 

f 

I , 

_,,._ --~ """""" 
_, 

I Dft:31Mn, ·---ENVIRONMENTAL 
INVENTORY 

--C-02 
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SSfl-4 
STA.. IOtOO 
W\'OOTt.li-1 
RIM-Si.Qi 
1HV IH-47.5% 
ll!VM•i7~ 
0-1 1.75' 

26 Lf rE 42' RCP 0 0.711% 
(ID BE IHSTAl1£D DUlHIG 
PHASE 2 CONS1AUC11CH) 

GRAPHIC SCALE 

20· o· 
L;w;;w-
SCALE: 1· - 20' 

/ 

/ 

-· 

, .. 

N()JN Oii FOl/llUILY 
CRJNflSrAIT - PROPEl/11£5. LLC 

DOC. /970013118 
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SEQUENCE OF CONSTRUCTION 

1. lJ£ CiDERM.. COH1RACTOR 9Wl TNCE Hal[ <:F ALL ~ U11JTES Al 1t£ 9 Tt. 
2. 11£ c:aoM. CXJl1RAClCR SIWJ. S£(lll[ -'LI. llOICS OR 1.£lllRS CF O<Dll1 R£0.HD FOii 1l£ l'9ftllNG 

CO<S1RUC1ION AClMlES Al lltS SlE. 
l. CElEJIM. CXJl1RAClCR SllAU. RElAIH A c:EOlEOtlCAl ElQIEDt FDR St.8CRADE 1ES11H<:. Sill. 

£V.AUJA'llONS. CXlMPA..'"TO< "" BAOCF"U 1ES'1llC, ..., WOAHOC I COISl.UflC lllR1NC lHE PlACDODIT 
<t' FIL 

4. lit'. CElt!RAl CXJl1RAClCR IS RE5'0l5IBI£ FDR POSSESSIC lit'. MOST Rmltl EDnOt CF 1l£ W!a!IA 
=..NO> SElllt!>!'T CQl1RQ. IWQIO()( (...:sot) al 11£ ~ sm: OURIHG CO<S1lOJC1l<Jt 

l. lHE GDt!RAL CXfl1RAC11Jt IS 1'E3P<llr.B.£ FDR DALY 00 PEllOOIC ICSl'£C110llS CF IJ<OSlal <Xl<lRO.. 
MEASlR:S. DAMAGED MEA9.lt£S 9W1. BE REPARD DMllATaT. EROSK»f N¥J SEruEXT CONlRCl. 
11EASUE Wlli EWlOIJ: CF FAUllE SHAU. IC REPV.OOl, RIPNRED OR RflHFORQD Wlli M'l'Wl!llTAI. 
MEASU1£S. 

6. 11£ GDt!RAL CXfl1RAC11Jt SIWJ. llAIHTAIN IHJ IC AClll( II IWll- Nrr LDCS CF EAAlHWOWIG 
AClMTY II MXlJMl),UIOC WlH lit'. <XJOlDCS CF 11£-.. SlORMlfATER ........aron P£JMl (191P) 

"" 11£ SltelWAlEJI - PCl.W1ION l'lAN (S"llPPP~ 
7. AFlEJI NllY IWE.<ll. Nl<T CF 0.1 INCH OR ""1E. lHE - aJNlRAC1tlR SIWJ. INSPECT 11£ sm: 

MCIAlD.Y (Oii lHE IOT .... DAY f' ._.-'LI. OCCURS AT NOIT OI! DUR..: A HOll-llClllCN: DAY) 
FDR FAUHS IC 11£ ERO!ION COlllRCl. ~ OR ll> .....,..., HSTAU!D !llOSl<lN COMlllQ_ 

IOSdlES. 
a. PRKM TO Nff CXICSTRUC1Df ACTIIATY. n£ CEEW.. CXJmUiCTCff 9W1 HA\£ AU. AREAS CF 1REE 

REllOYAI. IElL IWllCID. llOWlUAI. lR£IS OR POiltrnR lAED.KS ll> R£llMN 51..u. BE INl)C.f.l!D lllH 
TREE PROn:rnoN WEASUE:s " MXXllDNlt£ Wltf VESDl 

9. lHE Gt:lt9IAl COllRACll>I! SIWJ. CO!ORACT ,.!SS UlUTr 00 lHE POOP£R1Y 0W£R ll> UAAIC FDR AKY 
- ~ PlllOR ll> CRO.M ~ ACll\KTES. 

10. ll£ CDERN.. CDI~ SHAU. ARRANCE FOR Ii. PREXXllS1RUC1Kl ~ lllH THE ~TE 
JAMES Q ty CQJHTY AEFICDtlATI\€5 P!IOR ll> lllS1Ufi8N<C[ CF ANY C&CUl4) Sl/AFAC[S. 

11. I.FON 1l£ PRE-coNSTRUClJCli ~ n£ caeRAL. CXJrfRACTIJt SHALL HA~ POM:'1ER EROSICW Nil 
SEllllli)fT COHlRCL ~ INSlAUfD MJ F\l1iClOIM- llt'.S£ ~ NCUllE: SU FDICllG. 
COHS1RIJC110N OORAHCC. at[D( DAMS. CU.'01 N£f Pli01El:TIONS. NO> AOCJnlO<AI. ma: PROlEl:1lON 
~ 

1'!11.!.SLI: 

12. H01!; IUlll«: PHASE I COICS1RUC104. lHE SWKRN HALF CF 11£ fJmWtC( 1ll £M:l£ E'IE AlllUllOll\( 
QRECTLT ADtCJ5S FRClil AD.MG Rew> 9Wl. RDIAlf Cl'Di lD QJSTOIEt 1RAlllC AT NJ. l'lll'S. IJlRrfC 
<XlltS1lllCl1() !lDIOOS NOT llllE:1LY llX:l.llD II lH( !lllRAhtt 1ll £M:l£ E'IE AlrnlWll\( (ot111.ET 
~ SSll-1. ,._2. 11-.l). 11£ Dn10E EJITIWIC[ SHAU. - <1'91 10 O/STilW!R -

1l. H CEJEtAL CXlH1RAC1tll SHAU. a.EM nE 71E AS SlOIN " 1t£. PLAHS. 
1._ ff ~ SHALL NSTAU. 1l£ RICI> BCIJNDAR'Y BASH OOllT PAOlECOON N«J nc ~ 

S1tRI SYSlDI SRJC1UllES AHO Pl'ES FROll S1RUC11"IE 11-1 1ll S11lJC'UE 11-l. 
15. ff CXlflRAC1tlt SHAU. FIE CR.A« AU. tetUD AREAS. ,,_, 9W.L ~E: ltJ'SCll JDta5S AU. 
~ DEIUlED #VS ll> A OO'lli CF 4-1106 1'llM.lll. l1£ 1V11RAL CDllRACTOI! SHAlL !ED 
lt£ Sl1E lf1H APPRCPRlit. lE PEJlilAHENT SEED. 11£ GE>IJW. CX>NTRAC1at SHAU. DC RESPCJri9B.£ FM 
WA.TERllC AND W.MNTANC SEDED NVS utm.. Tt£ SEJXHQ ~ A tm PERMAHDCI CROUHD 
CCMR. 

16. "H. c::cwTRACTl1R SHAU. SUOl1 D!STtC PA\&IEKT AND ftSTAU. 52 lF fE n£ .CT RCP FRClif SltJRll 
SYSlDI S11IUClUfC fl-J ll> 1>4. l1lOOllC ll> BE - llD llERlAE llllElm1llC ll!lH EH1RAHl2' 10 
£M:l£ E'IE AllTDll01M. Al'PROXllA1El.I' 45 lf FROll ElllS1ll< ~ CF PA\OIOO (SE! PlANSi 

17. ff 1MEllOi SIW.L BE STAaJ20) Nill SHIR]) TI> MlDll RlR CXJ<S1RIJC1IOll CF ff "°"""'" 24 lf CF 
4T Ra' llAllC PHAS£ 2. 

18.. 1t1: CONTRACTM SHAU. A.1 lRBOt ANO PflCMD£ PA\91XT PATDt TMAT Wll 5EM'. AS ntE omwta:': 
lO £ACl£ E"l'E N.f1tM01M: CUiltG Pf(AS[ 2 Cl° COG1RUC110N. CDflRAC'RJt SHALL 06.ltE THAT 4.2"' 
ACP IS LEFT DPOSED 10 Al..l.M ~ IUll6C lfSTM.1.AllON rT RDWC 4r PPC DURINC AWE 1. 

~ 

19. HOlE: llURIHC PHASE 2 CXlMS11'UCllOlt lHE NOl!1HEJIOC HALF DF ll£ DmlAHC£ ll> EACI£ E'IE Al/TDWDll'IE 
OAEC1LY ACAOSS F1KM ADAMS ROAD SHALL ~ CJl(N TO aJSDIER 1R.AFfl:.. CXWl1UCTOR SHAU 
EltSl/RC lllAT lltS POl!110ll DF Dt'l1!N<a: RDIAtN (l'EJI DIJlllC All. CONS1llUC1llJI ACTI .. TES. 

20. 11£ COllRACTCK SHALL IHSTAl.l. RfWAlllHC 24 lf DF 42" Ra' FROM Sl<llM S'tS1Ell SlllUCM<E 11-3 TI> 
,. ... .,,, STllRW S'rS1DI S1RIJC1UllE ,. ... (SO' ·~ 

2t. ltC ~ACTCR SJWl. FU lRDOt Nil PA0YU PA'°'9tT PA~ CM:R REMAHHC snrnl APE. 
22. Ll'Oi <Xlll!'l£10 DF ll£ IOI< AHO · - lD DAYS CF FllAl 91E STAllUZAlDI, 11£ CENERAl 
~ SHAU. REMOVAL AL1. CRO!ilCW MD 5BIMf)(T tOS1.RES ,... n£ snr lPClil APPft<NM.. a 
1HE Re'OESENTAM DF JAICS CQJHTY 

2l. MS IS 4 Ci09tAU2ED SEO.Oa:: CF ~ ~ WAY BC M1aaD W1H NO'IMX 10 lHC 0W£R 
MJ JAi.ES OlY CQJH1Y REPllESOITATI\I: SO UJ<G AS 1l£ ll{1)IT CF 11£ IOAI< REMAINS lllCJWICED. 

_/_ 

EROSION AND SEDIMENTATION CONTROL LEGEND 

0 Sil T FEiia: (sPEC. 105) 

8 G- CU.~T INlD PR01EC11Ctl (SPEC. J 08--1 ll!lH 
STOOE COWlllNA'TIOll IHSTEAD rE Sil T FENCE) 

e ~ RI' RAP (SPEC. 119) 

@ ROO< O£tl( DAM (!l'EC. 1 20) 

e --®- PERllA/IDIT S£ED1NG (SPEC. l.l2) 

8 l~~~fci{~:\f~ 
'IREA'IMENT 2 SOL STA!llJZATIOH MATTING 
(SPEC. l.36) 

@ ---©-- OUST COflRa. (SPEC. l.39) 

NOlE: 
SEE 'flllGINIA ER09C»I 4' SCDIMENT COllTRCX. HANO!IO()I( FOil EJIOSION 
ctWTRCl. SPEOflCA'TIOllS (SPEC.) A/ID DET:lnS 
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JAMES CITY COUNTY ENVIRONMENTAL DIVISION 
STANDARD EROSION AND SEDIMENT CONTROL NOTES 

REVISED OCTOBER 1, 2009 

THE rnl.OWNG STANDARD EROSION AND SEDD.IEMT OJN1ROL (USC) NOlES SHAU. BECOME PART 
OF APPRCMD EROSION NI> SEDIMBff carnn.. Pl.ANS Fm AU. Pl.AH OF DE\EJ..OPMENT PRO.ECTS 
IN JAMES aTY COON1Y, \WINIA. 

1. ALL lHE PRCMSIONS CJf WKilllA EROSIOO AND SEDl\ENT a:mR0L LAW AND REGU.A TICWS. 
MINMJM STNGARDS. tfMrfJOOOICS. AND lmlf!CAL BW.EllNS AS PUBLISHED BY 1HE 
WISNIA. SQL .t: WATER CONS'ERVAllON BOARD Nm,/OR Il£ WiGll'IA OEPARTUEHT CF 
CONSERVATION NE RECREATION. Dl\151°" (F sat. a: WAlER CONSERVATION SHAU. N'f'LY TO 
1t£ PRO.ECT. 

.2. MINIMUM STANDARDS f 1 THROUGH f 19 CF ff VIRGINIA EROSION AND SEIJWENT CClllRCI. 
Rml.A110NS (4VAC50-JO-IO) SHAU. APPL.Y TO THE PRO.ECT. 

3. "11£ OltER OR APPUCANT SHAU. BE REsPoHslBl.E TO RECillS'l£R RR COVERAGE LNDER THE 
GENERAL. PERMIT AIR DISOIARGE IF SRJllMWATER FROM QOl!ISJBl!cmcw AC11\.111ES, IN 
ACCORDANCE 1l1H aJRRENT REQUIREMENTS OF 1HE \1RQNA SltRMWA l£R Mo\NAGDIEKT 
PROGRAM (VS.) AND THE \'IRGINIA DEPARTMEHT Of CONSERVAllON AND PfalEAlKJN. 

4. THE OMEI OR APfll.JCANT- SHN.l. PRCMD£ 1t£ NAME OF AN trolW>UAL HOUllNG A V.UO 
"""""""' LAND DIS1UR8ER (RLO) CER!F!CA1E OF COMPEIEN<E "'° 111.J. 1£ 
RESPONSIBLE AIR 11£ LANO-DISTURBING ACll'lflY PRIOR lD ENGACING IN T1£ 
LAND-DISllHIHG AClMTY. 'ntS Ill B£' t£CESSARY PRIOR TO ISSJANC£ Of A 
lAND-OISTlllBNG PERMIT FOR 1l£ PRO.Eel. 11£ RLD IS REWRED 1D ftlTEJI) THE 
PRECONS1RtJC1IC caftRENCE FUR 1H£ PRO.ECT. 

5. 11£ CON'IRACTOR 1$ RE5PONSll.E 10 CONTACT MISS UllJTY (tlAL 811 fi VA tR 
1-800-552-7001) PRIOR 10 N« UllflY OR SllE WORK EXCAVATIONS. 

6. Ml.. EROSION 00 SEDllEIT CON1ROL MEASURES 9iALL i1£ PLANNED. DESIONm, 
U'l.EUENlED, tm'"AW:D H MAlllTAINED If ACCORDANCE W'IH 1HE PRD't'lSIONS OF' 1HE 
LAlEST EDl1ION CF 1HE WUillA EROSION llllJ SEDIMENT COH1R<i HANlBOCI: (\ESCH}. 11£ 
mrnw:1m SflAIL IMlfTAIN. ltSP£CT ANO REPMf All EROSlOO NE SEllMJIT CCINlRCl. 
MEASURES JS NEEDED 1HROUfHl1f lHE UfE Of lt£ PRO.ECr TU ENSURE OON1NJED 
ACCEPTASI.£ PERFCIRIWfCE. 

7. A PREtX»ISlRUC1I CONFEROICE (ME£TtG) SHAU. EE HEID ON Sl1£ EE1WEEN 11£ ctUnY 
EJMRONIDTN... DMSICll,. 1HE Oita-~, 1H£ RESPONSIBL.E LAND-IJIS1lHIER (RLD). 
T1£ CClllRACTDR Ml> OHR RESPCWSlll.E AGENCES,, IS APPlJCAll£. PRICft TO ISSUANCE 
Of A l.All)-DISNRBINQ: PERMIT. lJ£ DINER OR APPi.CANT IS REOIJIRED Ta CODRDINAlE 
sctEDWNG Of 1tE PRECafSlRUCJKlt CCffEFIENCE 8F1WEEN ALL APPLICABLE PAR1ES. 1HE 
CDl1RAC'Rlft SHAU. SlBIT A SEQlENcE OF CCl6IRUClJON 10 1HE COUffY ENWOIENTAL. 
DMSION FOR RE\llEW NII APPROVAL PRIOR lD lME PRECOSlRlX:1ION MEEHNC. 

8. AU. PERIMETER EROSION NfJ SEDllENT COHlRQ. MEAS.IE SHALL BE COHSIRUClED AS A 
FIRST SlEP IN ARY l.ANJ-DIS'IURbl AC1M1Y Nil 9W1. BE MADE FUNClXlNM. BEFOOE 
l.PSl.1FE LAND IXSJURBANCE TAKEs PLACE. 

9. ADOmONIL WEJY FENCE OR DUST CCMRa. 1EASURES. N ACCCR>ANCE •lH 11£ 
PROY1S1CNS CF W11MU11 SfANDNl>S I: SPECS. 3.01 AND 3.39 OF lHE \1RGINlA EROSIClN MO 
SEDliENT CXJN1R.O.. ffANDBCXlt" (\t:SQf). MAY BE REQUIRED 10 BE IMPl...EUEN1ED ~ ~ 
TO 1HAT SHOllN Cll 11£ N'PRO\IED PLAN IN ORDER TO ENSURE AbfQUA.lE PROlEC1Dll CF 
1l£ 1£Al.1H. W'ETY ANJ 11El.FARE OF 1HE PU8UC OR F SltE ca.DlllONS OW1GE. IECCll£ 
AA'AR£NT m ALTER SIGNFICNfJLY ~ 11£ DATE Of Pt.AN APPROVAL. 

1Q. EROSION AND SEDliEIT CCll1RQ.. MEASURES MAY REQUIRE tlNOO Fl8.D AD.llSlMENTS AT CR 
FW.OWINQ llME OF CCNS'IRUCllON 10 EHWE lHEIR IN'IENDED PURPOSE ts ACCOMPUStE>, 
10 ENSURE ADEQUATE ~ Of' lHE !£AL.TH. SAFEJY AND '1£1.FARE Of n£ Pl.II.IC. 
00' F STE COHlllllONS 0Wf(£. BECalE MARENT CIR ALTER SIGNFICAlffi.Y F"Oll.OllC 'D£ 
Dl.lr CF Pl.AH APPROVAL. COUNTf EtMlONMENTAL Dl\'tSIOH APPROVAL SHALL EE REQUIRED 
Rl't At{'( DE\1AllON Of EROSICft Ml.I SEDfUEMT CIJrJIU. MEASURES FROM _ff APPRO\ED 
Pl.AH. 

11. tFF-Sl1E WAS1E Cit BCllROll' AREAS 5tW.L BE APmO\£D BY 11£ COUNTY EN\1RONUDffM. 
DMSION PRtOO TO ff liF'ORT Of NfY BIRROW <R £XPmT CF MY WAS1E ro tR FROM 
11£ PRD.£Cf SlE. 

12. CU..~ AND 5roR11 DRMC INLET PR01ECRONS. ff ACCOROANCE VA1H 1HE PROVISIONS Of 
MlllWM STNl>ARDS .t SPECS. lm I: J.OB OF THE 't'RllNIA EROSKIN AM> SEIIBENT 
CON1RCt. HANDBOOK (\{SCH). MAY EIE REMOB AT lHE DISCRETIOO Of n£ A.SSD1ED 
CCIUH1Y &MRCNM&NTM. DNISlmt RSPECmR 5fOJl..D PLACEUENT fl M Mf.ASURE RESLl.T 
Ill EXa!SSIVE ROAD Fl.OODINC OR 1RMFIC HAZARD 00: RESULT IN n£ RE'.DIEmCIN OF 
lJRAINN£ Olf10 ~ 10WARD EGSllNG UllS. Df!IWEWA'rS <II SIRUC1UllES. DEDSICHS SHAU. 
BE UADE Cll A CASE-BY-<:ASE BASIS BASED OH FIElD SITUA.lXlNS ENCOJN1ERED. 

1J. DfWNAGE fACILlllES SHAU. BE tm'AU.ED Nm FUNC110NAL llTHIN 30 DA'IS roJ..OlllNQ 
oo.4Pl.E11Cll OF R-OUGt GRIDING AT ANY PCINT 'MlHIN 1t£ PRD.ECT. 

1.f.. NO MME THAN 300 FEEJ OF 1REllCH MA'I' E.lE OPEN AT ONE llY:: FOR UNERGr«UID 
U1lJTY tH:S. Nl.1lDIC Sl'ORI& WA~ IXIMYANCES. AU. OlHER PRCM$IOHS OF MINIMUM 
STANDARD f 16 OF' 1HE \tRCINIA BtOSION AND SEDIMENT canRCl. R£GIJLA.TIONS APPLY. 

15. IF IEJIJREED NfEA STABIJV.1100 IS TO BE ACCOMPLISHED DURING 1HE MONntS Of 
DECalBER. JANIJNtY QR FEBRUARY, STABIJZAllDN SHALl aw5IST CF m.alfiG IN 
ACCCRDANCE W'llt' llNIMl.ll STANDARD a: SPEC. 3.35 rE 11£ VRGINIA EROSION ANl 
SEDIMENT OOH1Ra.. KAfllBOCI( (\£'SCH). SEmlNC NU. ~ TAKE PLACE >S SOON ~ n£ 
SEASON PERMl1S. 

16. THE '1ERM SEEDING. FINAi. \£GETA.11\£ 00\m CR STA61UZATKIN 00 lHE APPRO\B PLAN 
SHAU. lEM lt£ SUCCESSFUi. IDllNA.TION AND ESTA8..ISHMENT OF A STABLE CRASS 00\9 
fRCM A F'RClPERl. V PREPARED SEE00ED. IN ACCORDANCE "1H ~IMUlil STNIJARDS I: SPECS. 
3.-29 lHROOGH 3.37 DF 11£ WIQNIA ER05KJN Ml> SEIIMENT CON1ROL HAHDBOOI( {\9CH), 
AS APPUCMll.E. IRIUGAllON. F NECESSARY, SHAU. COMPLY 111H ALL A.PPUCAB.E 001DOOR 
WATER USE RESlRICIHJts OF 1H£ J.WE:S QTY SERVICE NJTH(RTY. 

17. lENPCRARY' ER09C»I: AND SEillENT carnQ. MEASURES SHALL NOT BE REMDVED UN1l. AU. 
DIS1\ED NOS ARE STABIJ1£D. REMOVAL SHAU. NOT OCCUR tmD.IT AU1l«Rll.A1DI BY 
lHE CW.NlY EN\'IRafUENTAL lllWUt. DS1URBNICES ASSOCtATED 1111-1 tHE REtlOVAL (,E 
'IBIPC.RARY ER090N Alm SEDIMENT ctl41ROl. MEA9.JRES SHALL BE PROPEllLY STABllJ2ED. 

18. NO SEDIMENT 1RAP OR SEDIMENT BASIN StWJ.. BE RE11CMD UN1I. A) AT l.£AST 75 PERCENT 
IF 1HE 91Q£-FAMl.Y LOIS 1lntfi 1HE DRAINAGE AREA TO 11£ lRAP OR BASIN HA\1£ 
BEEN Sll.D TD A 1HIUJ PARlY RIR 1HE CONSTRUC'llON OF IDES (UNREl.AlID 10 1HE 
IE\E.!ffR)i AND/fJt, B) 60 PBICENT CF 1HE SINQ.E-F'AMLY LOTS W'D-llN 11£ DRAIW£ 
A.REA TO THE 1RAP m Et.A.SIN ARE COMPl.rnD Are STABLIZED. A BlJUC SAi.£ OF lHE LOTS 
10 NIOIHER BUILDER DCES NOT SA.11SFY 1lfS PR0\1SICM. SEl'.llMENT 1R.v>S AND SEDIMENT 
BASINS SHALL NOT et REMO'tfD ll1HOUT AIJ1HCRIZA.11~ Cf" 1HE COUNTY EPMRONMENTAL 
DMSlllN. 

15!'. APPLICABLE PRO\!SIONS CF 11£ COONlY BliF' lUMJAL {JAM£S QTY COl.lfrl' QUl>El.INES rat 
DESIGN AND CQNSlRUCTION OF STMMWATER MANAGEMENT BMPS) AND lHE 'MQNIA 
STOllllWAlER UANAGEM!'.NT HANDBOOK (VSMH) APPLY TO 11-E PRO.Eef. 

20. DESIGN All) ct»lsnwcncw (F PRIVA'IE-Tff STORM DRAINAGE SYS1EMS. OU'lSIDE WOT 
RIGflT-Of'-WAY. SHA.LL BE PERFORMED IN ACCORDANCE 1t1H Tt£ OJRRENT ~00 OF' THE 
.WilES alY COUHTY Elf\llRDNLIENTAI. DMSICN, SillRMWAD DRAINAGE CCW\'EYANCE SYSTEMS 
(Nat--BMP RB.Alm). CBIERAl DESICN AND CCNSlRUCTlCIN CUm.H'.S. 

21. RECORD ORA.94GS (A.SBUL.lS) !till CONSlRUCllON CER11ACA.110NS ARE REQUIRED FDR AU. 
STCRMWAlER F'ACIUTlES Nl.IJOING SlORMWA.lER MANAGEMENT/BMP FACU.JlES AND SRRI 
DRAINAGE COMYANCE SYSTEMS. RECORD DRA'MNCS AND CONSTRIJCTICN CERTIFICATIONS 
MUST MEET ESTA8USHED PROGRAM REWREMENTS OF B01H ntE COUH1Y ENVIR<»AIEHTAI. 
ANO STOOMWAlER DIVISIONS. 

22. AU. SRHIW'AlER FACl.JllES INa.tJDlNG BMPS. STI'.ml DRAIN.ACE PIPES, S:TMUWAlER 
CON\£YANCES, INl.EIS. UAHHOUS. OOlrNJ.S AAD ROADSIDE AND OTHER OPEN CHAHNa.S 
9iAll. BE INSPECIW BY ll£ CCUN1Y STORMWAlER DMSION AND GE01EOOOOO ENGINEER IN 
AcalffDANCE 'Milt ESTABUSIED COONTY S'ICftMWAB OMSICf.I PROGRAM REOUIREMENlS. 

"""' PG. II - J04 

MINIUUM CARE ! Am.! 
COUMERCIAL Ofi RESIDENTIAL 
-KENlUCKY 31 OR lURF-TYPE Tit.LL FESCVE 

OR 
-COMMON BERl.IUOA GRASS -

GENERAL SLOPE (3- J DR I ESS) 
KEN'n.ICKY 31 FESCUf 

-RID TOP GRASS 
-SEASONAL NURSE CROP • 

I ow UAlfilNANrf SI QPf c5rerpff! THAN 3· 1) 
-l<ENlUCKY 31 TAU. FESCVE 
-emit.ION BERUUDAGRASS " 
-RED TOP GRASS 
-SEASONAL NURSE !:RO? • 
-SERICE:A L.£SPCCUA .., 

TOTAL LBS. 
eElLl&Bl 

175-200 LBS. 

75 LBS. 

128 LBS. 
2 Ul< 

--2llJ..llS. 
150 LBS. 

93-108 lBS. 
0-15 LBS 

2 LBS. 
20 LBS 
~ 

150 LBS. 

• USE SEASONAL CROP JN ACCORDANCE \lilTH SEEDING DAlES AS STATED BB.OW: 
FEBRUARY, MARCH lHROUGH APRH.. •....•..•...... - ......... _ ......... - ....... AWIUAL RYE: 
MAY 1ST THROUGH AUGUST ............... - ......... -.. • •... - •..... FOXTA!. UIUET 
SEP'IEMBE'R, OCTOBER THROUGH NO\fMBER 15TIL ................... .ANNUAL R'tE 
NOVEMBER 161H THROUGH JANUARY .......... - ......... - ....................... WIN'IEF! RYE 

•• MA y lHROUGH OCTOBER. USE HULL£0 ~. ALL OTiiER SEJl)JNG PERIODS. USE UNHUUED SEED. 
VfiPING LOVEGRASS MAY BE ADDED TO AHY SLOPE OR LOW-MAtNlENANCf UIX DURING WARUER SEEDING 
PERIOOS; ADD 10-20 LBS./ACRE IN MIXES. 

I. SET POSlS PHO EXCAVATE A 
4~x4• TRENCH UPSLOPE AlOHG 
THE LINE CF POSTS. 

J. ATTACH THE FILTER f'.t.BRIC TO lH£ l'i'RE 
FENCE AND EXTEND IT INTD lHE lRENCH. 

2 STAPL£ WIRE fENCIH(; 'lO THE' 
POSTS. 

4. BACKFILL AND COUPACT 1l£ 
O(CAYAlED SOIL 

"""' ZONE 

ENO 
ROAD WORK 

SITE SPECIFIC SEEDING MIXTURES FOR COASTAL PLAIN AREA ... , 
NO PROJECTION OF PIPE 

ABOVE GROUND LINE 

NOTE: Flit REINFORCED CONCRE1E PIPE 

SOORCE: »ISTAUA"llOH OF SlRAW AND 
f ABRIC ALTER BARRIERS FCE SEDIMENT 
CC»ITROl, Sl£RWOOD AND WYANT 
PLAlL 3.0S-1 

CONSTRUCTION OF A SILT FENCE 
(WITH WIRE SUPPORT) 

N.T.S. 

NOTES• 

~":!-.::..~~':f~~llfOl'U-SNIU.91: 

:n"..=::=.:amiu~=r• -~ 

~-=~al& ='&llVPJA't'mr' 

INST ALL. OF PIPE CULVERTS AND STORM SEWERS 
CIRC. PPE BEDDING AND BACKFILL - METHOD "A" --

"""" 

3:1 tlAX SUH 
m EXIST. GRADE 

G'ONlRACTOO 10 ENSURE THAT EXlSlJllG S' SANITARY DIP IS SUPP<RlBJ BY lME RP-RAP 
It 1l£ APRQI ACROSS EN1IRE '2<I YllDlH OF 11£ Sll.UNG BASIL 1HE APRON ELEV.\TICW 
SHALL MA TCtt TI£ 1W Of lHE E»Sl!HG SANITARY PIPE (ELEv--46.11±). DURING 
CONS1RUC1JCW CF Sll!JOO BASIN. ctfflRACTCIR TO ENSURE' lHAT THE DISllNG S- DIP IS 
NOTDAMND. 

A lRto WllH AN ARROMIOARD 
OPERAllNG IN lHE CAUTION UOOE AN[) 

::tr ~ ~sr ~~o= ~~E..1--+--t-t;;j\ 
SHAl.t. BE PARKED 50'-100' IN ADVANCE 
OF TI£ FIRST ~K CREW. 

CONES 

CrH: SPACING SHALL BE AT THE FOU.OWING: 

LOCA"llOH 
lRANSITION SPACING 
1RA\£LWAY' SPACING 

SPEED (MPH} 
0-.35 36+ 
20' 40' ... ,.. 

NOTE: ENlRAMCES TO EXISltlG ESTABLISHMENTS 
At.ONG MERRIMAC TRAIL SHAU. REMAIN UNBlOO<EO 
BY CONES. 

NOTE: 

WZl-4 
lD lll 35• 

REFER TO PAGE 6-110 OF THE VIRGINIA WORK AREA PROTECTION MANUAL 
FOR MOTES REGARDING TRAFFIC CONTROL 

. .., 
TRAFFIC CONTROL SIGNAGE DETAIL 

... . -\.ML -nm. 'IOK•laSlll'IKA-W ............ 
l. :'~-:Sl--'=Fiw.- l'K IHl!lU Ml: 111 

1~~~~.WUSlfl)~ 

'4.~~~l.~T'fPt:.Jf"IE 
S.M.I. ClllKlllETE TO• Cl.Mii .a F CliST lllfll.ll:E,411DO n ......... 
.. 'hlSITlll~IE~(lllc.81'fll....-. 
7,IUll'til.lt llOWll.S Wl8I ~ 'h1'£ A lWlft ft ilB:lm. 

1'1:fatu~-

]] a 
~ MllCA1!D llMK9Dll 9Y r 

"aAUSIEwnHn"'J111'£. 
ll£ LDll1'nl If' ML UIS ~lllimt 11iEW111D 

!r.Jie=ti"Gff & a&l 2 ·- •• 1HS 

am1.r..r.o.H.•~•S'IMllld'-

STILLING BASIN DETAIL 
JUNCTION BOX CHAMBER DETAILS FOR 48" - 72" PIPE CULVERTS 

MAXIMUM DEPTH CH> • 20' 
NOT TO SCALE .... 
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Hydraflow Storm Sewers Extension for AutoCAD® Civil 30® 2009 Plan 

Outfall 

SS#1-2 

2 

SS#1-4 3 
SS#1-3 

~ c_-

'1 fJ ~ - CO!) 

~ 0 

"' C:t - / -
EX. INLET 

EX. HEADWALL 

Project File: 9801-E-27 _Storm System Design.stm Number of lines: 6 Date: 06-10-2011 

Hydraflow Storm Sewers Extension vS.066 



Storm Sewer Summary Report Page 1 

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction 
No. rate size shape length ELDn EL Up slope down up loss Ju net line Type 

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No. 

1 1-2 TO 1-1 82.81 42 Cir 54.000 45.50 45.91 0.759 48.79 49.01 0.00 49.01 End Manhole 

2 1-3 TO 1-2 82.81 42 Cir 96.000 45.91 46.63 0.750 49.01 49.42 0.00 49.42 1 Manhole 

3 1-4 TO 1-3 82.81 42 Cir 78.000 46.63 47.25 0.795 49.42 50.04 0.00 50.04 2 Manhole 

4 EX. INLET TO 1-4 82.81 24 Cir 132.000 47.50 47.95 0.341 50.04* 67.74* 0.00 67.74 3 Grate 

5 EX MH TO EX. INLET 44.40 24 Cir 91.000 47.95 49.89 2.132 67.74* 71.25* 0.00 71.25 4 Manhole 

6 EX. HEADWALL TO EX. MH 44.40 30 Cir 50.000 49.89 53.05 6.320 71.25* 71.83* 0.00 71.83 5 Open Headwall 

Project File: 9801-E-27 _Storm System Design.stm Number of lines: 6 J Run Date: 06-10-2011 

NOTES: Return period = 10 Yrs. ; *Surcharged (HGL above crown). 

Hydraflow Storm Sewers Extension v6.066 
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MERRIMAC TRAIL DRAINAGE IMPROVEMENTS 
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Environmental Division 
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STORM WATER NARRATIVE 

PROJECT DESCRIPTION 
This project consists of improvement to an existing storm system that collects runoff 
from the northeast side of Merrimac Trail and conveys it behind Eagle Eye Automotive. 
Additional outfall protection is provided at the outfall of the proposed storm system. 

EXISTING SITE CONDITIONS 
A 24" concrete pipe exits the grate inlet on the east side of Merrimac Trail, crosses the 
road, runs underneath the eagle eye parking lot, and eventually outfalls into a ravine 
behind Eagle Eye Automotive. At some undetermined point in the line, the pipe size is 
reduced to 12" 

ADJACENT PROPERTIES 
The project is bordered to the east by Merrimac Trail, to the west by the CSX railroad, to 
the North by the Grindstaff Virginia property, and to the south by Eagle Eye Automotive. 

SOILS 
The project area consists of 15E-Emporia Complex and 37-Urban Land with slopes 
ranging from 0 to 25 percent. 

CRITICAL EROSION AREAS 
There are areas of25% slope impact at the proposed outfall of the storm system. This 
amount to 0.024 acres or 9.2% of the total disturbed area. 

STORMW ATER MANAGEMENT & WATER QUALITY 
The proposed storm system was designed to pass the 25-year storm volume for its 
contributing drainage area. The total drainage area is shown on the Drainage Network 
Map provided by Kerr Environmental and included in this calculation package. A 
hydraflow routing was performed taking into account storage provided upstream of the 
storm system, and the 25-year flow for the proposed storm system was found to be 82.81 
cubic feet per second. The storm system and the stilling basin outlet protection have been 
sized based on this value. 

RESULTS & CONCLUSIONS 
The resizing and rerouting of the storm system should alleviate upstream flooding 
problems as well as providing opportunity for future improvements. IfVDOT ever 
decides to replace the existing 24" concrete pipe crossing Merrimac Trail with a larger 
pipe, opportunity is available for them to connect into the proposed storm system. 

I 
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
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FORAREA1 

II. POST ·DEVELOPMENT CONDITTON5 TO POINT OF CONCERN (for total site) 
A. Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use, Sol Classifrcation and Calculation of Composite C\Jrve Number 

Qnn. 
fil!l!.l!!. MIY!!!l!!:. 

l.a!!!l..YIL l!1!:l.illl!l As!IYll!!!.. 
Soi Hydro!oolc G!QIJD eost-Dayeloornent Land Use ~ ~ ~ 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 

Total Adjusted CN = 
Composite CN = 

C. Post-Development Time of Concentration CalcOO!lons 
1) OverUlnd Flow (maximum 300 feet) 

Slriaca descrlptlon (table 5-7) 
Mannlng'S roughness coefficient., n (1able 5-7) 
Length of overland !km. L 
~year 24-hour rainfall, P25 
Average slope of overland flow , s 
Travel time, Tt = (0.007'(n•L)'0.8)/(f'2"0.5•s'0.4) 

2) Shalow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concanlrated llow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tt • L/(3600"v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel llow, v 
Travel time, Tt = L/(3600"v) 

Total rune of Concentrallon = 
or 

Page 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

82 

Feel 
feel per foot 
feel per second 

o.oo hours 

~Feet 
~feel per second 

0.22 hours 

0.63 hours 
38 minutes 
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 

FORAREA2 

II. POST·DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site) 
A. Post-Development Drainage Area lo Point of Concern = 
B. Post-development Land Use, Sol Classification and C.lculatlon of Composite Curve Number 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 

Total Adjusted CN = 
Composite CN = 

Sol Hvdrologic Group 

C. Post-Development Time of Concentration catculatlons 
1) OVerland Flow (maximum 300 feet) 

S\Jrface description (table 5-7) 
Manning's roughness cosfllcienl., n (!able 5-7) 
Length of overiand !low, L 
25-year 24-hour rainfall, P25 
Average slope of overiand flow. s 
Travel lime, Tt = (0.007*(n•L)"0.8)/(P2"1l.5•s"0.4) 

2) Shallow concentrated !low (maximum 300 feet) 
SUrlace description, paved or unpaved 
Length of shaUOW concentrated !low, L 
Average slope of shallow concentrated 11ow, s 
Average velocity, v 
Travel time, Tt = LJ(3600'v) 

3) Chamel or Pipe Flow 
Length of channel 11ow, L 
Average velocity of chamel flow, v 
Travel lime, Tt • LJ(3600'v) 

Tolal Time of Concentration = 

Qnl. 
Area of !:l!!!!!l!!L 

!.m!..!.!U.. f!lW!!l!. ~ 
Post-Development band Use ~ llse.1Q!:U lQ!l 

or 

Page 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Feet 
1ee\ per foot 
feet per second 

0.02 hours 

0.38 hours 
23 minutes 
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 

FORAREA3 

II. POST ·DEVELOPMENT CONDmONS TO POINT OF CONCERN Cf or total silel 
A. Post-Development Drainage Area to Point of Concern = 
B. Post-<levelopment Land use, Soi Classificatlon and calculation of Composite Curve Number 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 

Total Adjusted CN = 
Composite CN = 

Soi tMro!ooic Grooo 

C. Post-Development Time of Concentration calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table i;. 7) 
Manning's roughness coefficient .. n (table 5-7) 
Length of overland flow, L 
25-year 24-hour rainfall, P26 
Average slope of ove~and flow , s 
Travel time. Tl= (0.007"(n•L)"0.8)/(P2"0.5's'"0.4) 

2) Shallow concentrated flow (maximum 300 feel) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L A- slope of shallow concentrated flow, s 
Average velocity, v 
Travel lime, TI = U(3600'v) 

3) Channel or Pipe Flow 
Length of chaTV191 flow, L 
Average velocity of channel flow, v 
Travel time, TI = U(3600'v) 

Total Time of Concentration= 

Page 1 

or 

~Acres 

D 
0 
D 
D 
0 
D 
0 
D 
0 
0 
D 

82 

Feel 
feel per fool 
leelper.......S 

0.02 hoUrs 

~1· Feet 
~ feel per second 

0.01 hoUrs 

0.32 hoUrs 
19 minutes 
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Hyd rog rap h Sum ma ry ReR.QJ:lw Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. VS.066 

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

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

1 SCS Runoff 108.53 2 736 528,433 -- -- --- Area 1 Drainage 

2 Reservoir 45.06 2 764 526,426 1 72.29 216,634 Pond 1 Routed 

4 SCS Runoff 73.34 2 726 255,527 - -- -- Area2 

5 Combine 83.92 2 726 783,955 2,4 -- - Pond 1 Routed & Area 2 

6 Reservoir 43.27 2 782 783,943 5 60.66 146,049 Pond 2 Routed 

6 SCS Runoff 13.86 2 724 43,852 - - - Area3 

9 Combine 44.40 2 780 827,794 6,8 - - Pond 2 Routed & Area 3 

11 SCS Runoff 38.41 2 730 157,243 -- - - SCS Area to Grate Inlet 

Reach C Hydraflow Model.gpw Return Period: 25 Year Friday, Mar 25, 2011 

7 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 1 

Area 1 Drainage 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2 min 
= 31.090 ac 
= 0.0% 
=USER 
= 6.75 in 
= 24 hrs 

2 

Friday, Mar 25, 2011 

Peak discharge = 108.53 cfs 
Time to peak = 736 miri 
Hyd. voh,1me = 528,433 cuft 
Curve number = 82 ·;~~ 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38.00 min 
Distribution = Type II 
Shape factor = 484 

l' lit- .i>?$)2 
~-:;;... L \ 

c -t <J.8$ 
'\!:: ~,<o~ ~ S =- C/J 

l<ilfDO 
l Area 1 Drainage 

s~ ~.?... Hyd. No. 1 - 25 Year 
Q (cfs) Q (cfs) 

120.00 -r--~-~--~-~---~--~-~---~--....----..-----.- 120.00 

100.00 +---+---+--+----+---+---+H--+----+---+---+--+---+---+ 100.00 

80.00 -+---t----+--+---t----+----11-+--+---t----+----l--+---t----+- 80.00 

60.00 -+---t----+--+---l----+----1-1--+---l----+----l--+---t----+- 60.00 

40.00 +---+---+--+----+---+-----+-+----+---I----!--+---+---+ 40.00 

1----1----+----+--l----+----1+--l---+·-----1---+---t----+---+---I 
20.00 -+---+----+--+---1----+---~1--+---l----+----l--+---t---+- 20.00 

. --- ----t-----+---1--·-<1-1---1.'-
~-=----_ --·---- ·--·--·-----·) ...... "'-=··· •·-l-·--+----C-·-·-f----1-----

/ --
0.00 l:=:t=::i==t:::;;i:;~::r::==t~=t==:r:=:t:::::l:::::::E~±;;::j_ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.1 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Friday,Mar25,2011 

Hyd. No. 2 
Pond 1 Routed 

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

= Reservoir 
= 25 yrs 
= 2 min 
= 1 - Area 1 Drainage 
= Pond 1 

Storage lndlcaHon method used. 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 45.08 cfs 
= 764 min 
= 528,428 cuft 
= 72.29 ft 
= 216,634 cuft 

Q (cfs) 

120.00 

Pond 1 Routed 
Hyd. No. 2 - 25 Year 

Q (cfs) 

,.---.----.--~--.-----..----.---..-----..----.--..-----.----.-----.---.,... 120.00 

100.00 -+---+---+---4--l---+---1&---+---l-----1f----.\----l----l-----I---+ 100.00 

80.00 +----l----+----+--1-----1---

60.00 -r----r----i----t--1---+-----i 

40.00 -i-----t---t----+--t---+-----; 

-·--- -·---+----+--·-'---·-~---· 
~--~·---~1~~+---1----1--~ 

20.00 +----+----+----1--1---1---

-----·>----+----+--·-

---1----+----1--1---1----1---1----1- 80.00 

--i---l----1-----1--1---1.----1---1- 60.00 

B--+---+--+--1---+--+---+--+ 40.00 

-1-'1\>-+-~-~~--~-.-J.-~-~-~-1---1-~~ 
--l-4.,.+----1---1----1----1--1---1.---+- 20.00 

-- --...._ 
0.00 J:=:t=:t=:j:::;;t;~~~Jl===~i=~I:=:t:::t::::~~~~==t:::i 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 

- HydNo.2 -HydNo.1 ITITIITml Total storage used = 216,634 cuft 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Friday,Mar25,2011 

Hyd. No. 4 

Area 2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 

c \. ft- ~ _Q ~ 2,·6i 1S 0 \4,l?-~ 
~~I\ I ".f .2_ I ~ 

Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2 min 
= 14.770 ac 
= 0.0% 
=USER 
= 6.75 in 
= 24 hrs 

Area2 

Peak discharge =@34 ~ 
Time to peak = 726 min 
Hyd. volume = 255,527 cuft 
Curve number = 82 
Hydraulic length - 0 ft 
Time of cone. (Tc) = 23.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) Hyd. No. 4 - 25 Year Q (cfs) 

80.00 ...------.----r--~-----~----~-~----~-~-~ 80.00 

70.00 -----+--+----1----1----15----i----1----1----11----1---1----1- 70.00 

60.00 -+---+---t--+---+---l----,t'l---+---+---+---11---+---+---+- 60.00 

50.00 -+---+----+--1----+---+----1--1---+----1----1----1--+----1----1- 50.00 

40.00 -----+--+----1----1----1----i----1----1----11----1---1----1- 40.00 

30.00 -+---+----+--1----+---+---11--1---+----1----l---+--.J----1---+- 30.00 

-·--·>--~~-~-~---~~--~-11-1---4~-+-~-~~-+---1~~+--~ 
-~--+-~-+~~11---~~~- ------~·~-~-~--~·---+---~--~1---·I--~~ 

20.00 -+---+----+--1----+---+---11--&--+----1----1---+--.J----1----1- 20.00 

10.00 -----+--.J----1----1----1-1-..\---i----1----1----11----1---1----1- 10.00 
-·-----.. f---·-- -·- "'"•'>"·-·----- ----~ -- 1--\--~--~-C--.---l<---·--i-----l------l--·--l 
......... ,_, ____ ~-~ . f-----, --~-~~1-----J ~ ' --- --~~' ---l--------- b~ 

o.oo E:::t:::::l::::::E~;t;~~~,,,,.~±::::±=:~t::::~;;~~~~~t::::l o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.4 
Time (min) 

10 
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Hydrograph Report 
5 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Friday, Mar 25, 2011 

Hyd. No. 5 
Pond 1 Routed & Area 2 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 25 yrs 
= 2 min 
= 2,4 

Pond 1 Routed & Area 2 
Hyd. No. 5 -- 25 Year 

Peak discharge = 83.92 cfs 
Time to peak = 726 min 
Hyd. volume = 783,955 cuft 
Contrib. drain. area= 14.770 ac 

Q (cfs) 

.,.---,---.----.---....---..---.--.---..---....----r---r---r----.----,- 90.00 

-;----i---t---1-----+---t----il---t----+---+---+---t---+---t---+- 80.00 

-+---t---t---+---t----+---111-----i--l---+---+---+---t---+---I- 70.00 

-~--4-----1----1--1---+---+---l- 60.00 

+---+---+---t---+--1----1-11:1-1--1---1---+--l----+---lf---+---+ 50.00 

+---+---+---t---+--l----l-IHl--lf---+---+--+---+---1---1---+ 40.00 

-r---t---t---+---t----+---ft-ir---1---+----+---+---t---+---I- 30.00 
• .. 

+---+---+---t---+--l---t++--"~ .... --+---+--1----+---lf---+---+ 20.00 

1===t==+==t===t=-=t-,__=:;_J~--U::::t\;:. . .::1;::.=..=..=._t::=:'$;::s;:J:==t=~i==1==t 10.00 

~§~~"EM-~~~~~-0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 

-HydNo.5 - HydNo.2 - HydNo.4 
Time (min) 

II 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. vS.066 

Hyd. No. 6 

Pond 2 Routed 

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

= Reservoir 
= 25 yrs 
= 2 min 
= 5 - Pond 1 Routed & Area 2 
= Pond 2 

Storage Indication method used. 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

--

-·-··----·--
-· 
C--0 .. 
~-----~ 

,. ____ 
---·--· 
-

0 240 

Pond 2 Routed 
Hyd. No. 6 - 25 Year 

-
-

-

. 

I. 
' ' ' \ 

... 
' ' ... 

' ' • .. 
' ... ..... 

..... ·- -...... , 
~----

~ ~ 

----~ .:-.... 
I--• ,, -

480 720 960 1200 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

-· 

-· 

1440 1680 

6 

Friday,Mar25,2011 

= 43.27 cfs 
= 782 min 
= 783,943 cuft 
= 60.66 ft 
= 146,049 cuft 

1920 

Q (cfs) 

90.00 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 
2160 

- HydNo.6 - HydNo.5 mJJI[[I] Total storage used= 146,049 cuft 
Time (min) 

ll 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 8 
Area3 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2 min 
= 2.580 ac 
= 0.0% 
=USER 
= 6.75 in 
= 24 hrs 

Area3 

7 

Friday,Mar25,2011 

Peak discharge = 13.86 cfs 
Time to peak = 724 min 
Hyd. volume = 43,852 cuft 
Curve number = 82 
Hydraulic length = 0 ft 
Time of cone. {Tc) = 19.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) Hyd. No. 8 - 25 Year Q (cfs) 

14.00 ...,.----....----~---~---,-----.----r----....---.---...- 14.00 

12.00 -+---+----+--+----+----1------11----1----1----1----1---1----1----1- 12.00 

10.00 10.00 

am 8.00 

6.00 6.00 

4.00 4.00 

2.00 -t---+---+--+---l---+---H-+--+----+---1----1--+---t---+ 2.00 

\ 
_/ "'~ 

o.oo L_L_L_JL.....l~d::::=._l _ _e::±=::±~~~b~L.J o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.8 
Time (min) 

\3 



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

Hydrograph Report 
Hyclrallow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 9 

Pond 2 Routed & Area 3 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

= Combine 
= 25 yrs 
= 2 min 
= 6,8 

... 

& 

=JM 
--~ 

Pond 2 Routed & Area 3 
Hyd. No. 9 - 25 Year 

-

\ 

' .. 
" " -

"' ..._. 

'" ""'-
..... 

8 

Friday, Mar 25, 2011 

Peak discharge = 44.40 cfs 
Time to peak = 780 min 
Hyd. volume = 827,794 cuft 
Contrib. drain. area= 2.580 ac 

-

......... 

Q (cfs) 

50.00 

40.00 

30.00 

20.00 

10.00 

0 240 480 720 960 1200 1440 1680 1920 
0.00 

2160 

- HydNo.9 - HydNo.6 -HydNo.8 
Time (min) 

I~ 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CiVil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 11 

SCS Area to Grate Inlet 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2 min 
= 8.270 ac 
= 0.0% 
=USER 
= 6.75 in 
= 24 hrs 

SCS Area to Grate Inlet 

9 

Fnday,Mar25,2011 

Peak discharge = 38.41 cfs 
Time to peak = 730 min 
Hyd. volume = 157 ,243 cuft 
Curve number = 87 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 30.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs) 

40.00 -r---,-----.--..----.----..--~--..----.-----.----,,----..,..----.----r- 40.00 

. 

30.00 -r---+---t--+----+----+----11-1--+----I----+-___,,__ ______ --+- 30.00 

20.00 -r---+---t--+----+---+------l-+--+----1-----+-___,,__ ______ --+- 20.00 

10.00 -r---i-----+--+----+----+----+1--+--+----+---+----1--+---+----+- 10.00 

-~"--~·~~--- --~ 1-----~-~--·f----- • -·-}•· ··-"F""-···-· --~-->---·---!------·--
0.00 1-=·=c=r=r=:·-t;:·-:r-:::j==t~:r::::t::::~;;;;r;;;t=1 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No.11 
Time (min) 

15 



------------------Hydraflow Storm Sewers Extension for AutoCAD® Civil 30® 2009 Plan 
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Project File: 9801-E-27 _Storm System Design.stm 

-

Outfall 

~i 

\ 2 

SS-st l ... li 3 --'------ SS1tl ... '3 
\ 
___ ; 

MEftR\\V\hC 1~\L 

~ l't'3 

Number of lines: 6 Date: 03-25-2011 

Hydraflow Sloon Sewers Extension v6.066 



-------------------Storm Sewer Tabulation Page 1 

Station Len DrngArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGLElev Gmd I Rim Elev Line ID 
coeff (I) flow full. 

Line To Iner Total Iner Total Inlet Syst Size Slope Dn Up Dn Up Dn Up 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ftls) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

\-d.- 1-1 
t.oo ,,)42 -· (;&) ' 0.16\ ~.50'" 1 End 54.000 0.00 0.00 0.00 0.00 o.o 45.7 0.0 82.81 87.67_ 9.69 45.75 46;16 48.79 48.95 -I SS,O 

1-1,? 1-2 
~-00 A? .. <~ ~8:10) ro.nn ) -7 SS . .oC 1 

~ 
1 96.000 0.00 0.00 0.00 0.00 0.0 44.9 0.0 82.81 10.06 42 0.75 46.16 46.88fj 48.95 49.67 

~ ~ 
\ 

I~ ~.00 1S".o~ 58.!5-l '\Ser,~ 3 2 78.000 0.00 0.00 0.00 0.00 o.o 44.3 0.0 82.81 89.70 10.07 42 0.79 49.67 50.29 
" - -

4 3 132.00C 0.00 0.00 0.00 0.00 0.00 30.0 43.2 0.0 82.81 13.21' 26.36 24 0.34 '47.SO-~ 47.95. 50.29 67.99 ~ 58.56 1 

5 4 91.000 0.00 0.00 0.00 0.00 0.00 0.0 42.4 0.0 44.40 33.02 14.13 24 2.13 47.95 49.89 67.99 71.50 58.56 61.71 

"5~-7S 6 5 50.000 0.00 0.00 0.00 0.00 0.00 42.0 42.0 0.0 44.40 103.1 9.05 30 6.32 49.89 53.05 71.50 72.08 61.71 53.05 

~gt':; 
• 

Project File: 9801-E-27 _Storm System Design.stm Number of lines: 6 Run Date: 03-25-2011 

NOTES: Intensity= 143.72 /(Inlet time+ 19.20) A 0.94: Return period= 10 Yrs. : c=cir e=ellip b=box 

Hydraflow Storm Sewers Elttension vS.066 --I 
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Project: Merrimac Trail Drainage Improvements 
Project No.: 9801-E-27 

~---------------..,~...,....---------~ Subject: Riprap Basin 
~------~F~o-r~C~irc-u~l~a-r~C-ul~v-ert-=--------

Date: 3/25/2011 
CONsUl.TING ENGINEERS --------------,~,,.--------------Ca I cu I ate d By: ______________ G_v_c ___________ __ 

Hydraulic Design of Energy Dissipators for Culverts and Channels 
Hydraulic Engineering Circular No. 14, Third Edition 
U.S. Department of Transportation Federal Highway Administration - July 2006 

Outfall Description: Storm System Outfall 

Pipe Diameter (0) or (W0 ) = 3.50 FT. 

Flow (Q) = 82.81 CFS 

Tailwater Depth (TW) = 1.20 FT. 

Determine brink depth (y0 ): 

(Ku) 
Q 

(1) 
82.81 

3.61 
0 2.s = = 22.92 

TW 1.20 
0.34 = = D 3.50 

Yo ID = 0.65 From Figure 3.4 

Yo ID D 

Yo = 0.65 x 3.50 = 2.28 FT. 

Determine culvert outlet velocity 0/0 ): 

TW 1.20 
= = 0.527 

Yo 2.28 

A/02 = 0.5405 From Table B.2 where Yo ID = d/D 

A = A/D2 x D2 = 0.5405 x 12.25 = 6.62 

Vo = Q + A = 82.8 + 6.62 = 12.5 

Determine Froude number (Fr): 

Ye = (A/2)"~ = 1.82 FT. 

Fr = V0 / [ (32.2)(y8)] 
112 = 1.63 

Page 1of5 

SF 

FT/S 
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Try d50 1ye = 0.40 dso = 0.40 x 1.82 = 0.73 FT. or 8.7 IN. 

Tailwater Parameter, C0 Equation 10.2 

TW I Ye= 1.20 + 1.82 = 0.66 

Co = 1.4 TW lye< 0.75 

0.75 < TW lye< 1.0 Co = 4.0 (TWly0 ) - 1.6 

= 4.0 ( 0.66 )- 1.6 = 1.04 
1.0 < TW /ye Co = 2.4 

h.IYe = 0.86 (dso I Ye ).0·55 (Fr) Co Equation 10.1 

hsl Ye = 0.86 ( 0.40 r·~~ 1.63 ) - 1.40 

h, I Ye = 0.926 

h, = 0.926 x 1.82 = 1.68 FT. 

Check 

hs I d50 = 2.32 ;;:: 2 OK 

d50 I Ye = 0.40 ~ 0.1 OK 

Rigrag Basin Size 
Length of Dlssipator Pool 

L, = 10 x h, = 16.8 FT. 

or L, = 3 x Wo = 10.5 FT. Use Larger Value L. = 

Total Length 

Le = 15 x hs = 25.3 FT. 

or Le = 4 x Wo = 14.0 FT. Use Larger Value Le = 

Width of Apron 

We = Wo + 2 (Lef3) = 20.3 FT. 

Length of Apron 

LA = Le Ls 

= 25.3 16.8 = 8.4 FT. 

Page 2 of 5 

16.8 FT. 

25.3 FT. 
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Yo -D 

1.00 

0.95 

0.90 

0.85 

0.80 

0.75 

0.70 

0.65 

0.60 

0.55 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

~-1-m--- 4'.rl 
, 

1' 1'/ " 
Ku0/02.5.5.:l, i-- r""" ~I ' / I .... I' _,- ,~ ,.1/ ...... , ~ 

.,.5..;2, - -- .,., 
/ '/ ..... --- -· .,,,,... ... 'A 4.5 -... -" -· ·- .,,,.i /1l -• 

4.0 .... r-
"""' ;~ - ;;- -J,'i 

, 
:............ ,, / 7 

3.0 
/ :4 ~ 

2.5 
/ / ~ 

2.0 
~ ... II""' I 1.5 __,.,,. 

1.0_ 
_,,. ,,, rJ - 8:w.::2Jf TW 

J 

A 0.5 -- / 
0.0) •KuOll 2.5 1<11 .. 1.811 for SI 

Ku - 1.0 for CU 

/ Yo "" brink depth 
D = culvert diameter 

' TW ... tuilwater depth 

I/ 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

TW/D 

Figure 3.4. Dimensionless Rating Curves for the Outlets of Circular Culverts on Horizontal and 
Mild Slopes (Simons, 1970) 

Page 3 of 5 
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Table B.2. Uniform Flow In Circular Sections Flowing Partly Full 

v/D AJO' RID 
0.01 0.0013 0.0066 
0.02 0.0037 0.0132 
0.03 0.0069 0.0197 
0.04 0.0105 0.0262 

0.05 0.0147 0.0325 
0.06 0.0192 0.0389 
0.07 0.0294 0.0451 
0.08 0.0350 0.0513 
0.09 0.0378 0.0575 

0.10 0.0409 0.0635 
0.11 0.0470 0.0695 
0.12 0.0534 0.0755 
0.13 0.0600 0.0813 
0.14 0.0668 0.0871 

0.15 0.0739 0.0929 
0.16 0.0811 0.0985 
0.17 0.0885 0.1042 
0.18 0.0961 0.1097 
0.19 o.0·139 0.1152 

0.20 0.1118 0.1206 
0.21 0.1199 0.1259 
0.22 0.1281 0.1312 
0.23 0.1365 0.1364 
0.24 0.1449 0.1416 

0.25 0.1535 0.1466 
0.26 0.1623 0.1516 
0.27 0.1711 0.1566 
0.28 0.1800 0.1614 
0.29 0.1890 0.1662 
0.30 0.1982 0.1709 
0.31 0.2074 0.1756 
0.32 0.2167 0.1802 
0.33 0.2280 0.1847 
0.34 02355 0.1891 

0.35 0.2450 0.1935 
0.36 0.2546 0.1978 
0.37 0.2642 0.2020 
0.38 0.2739 0.2002 
0.39 0.2836 0.2102 

0.40 0.2934 0.2142 
0.41 0.3032 0.2182 
0.42 0.3130 0.2220 
0.43 0.3229 0.2258 
0.44 0.3328 0.2295 

0.45 0.3428 0.2331 
0.46 0.3527 0.2366 
0.47 0.3627 0.2401 
0.48 0.3727 0.2435 
0.49 0.3827 0.2468 

0.50 0.3927 0.2500 
y = depth offlow, m (ft) 
D = diameter of pipe, m (ft) 
A = area of flow, m2 (ti') 
R= hydraulic radius, m (fl) 
Source: USBR (1974) 

10~9Sik1 
0.00007 
0.00031 
0.00074 
0.00138 

0.00222 
0.00328 
0.00455 
0.00604 
0.00775 

0.0097 
0.0118 
0.0142 
0.0167 
0.0195 

0.0225 
0.0257 
0.0291 
0.0327 
0.0365 

0.0406 
0.0448 
0.0492 
0.0537 
0.0585 

0.0634 
0.0686 
0.0739 
0.0793 
0.0849 

0.0907 
0.0966 
0.1027 
0.1089 
0.1"153 

0.1218 
0.1284 
0.1351 
0.1420 
0.1490 

0.1561 
0.1633 
0.1705 
0.1779 
0.'1854 

0.1929 
0.201 
0.208 
0.216 
0.224 

0.232 

(~) No' (O~~}"l !l!Qul 
( y/D RID 1v· - s-:~1 

15.04 0.51 0.4027 0.2531 0.239 1.442 
10.57 0.52 0.4"127 0.2562 0.247 0.415 
8.56 0.53 0.4227 0.2592 0.255 1.388 
7.38 0.54 0.4327 0.2621 0.263 1.362 

6.55 0.55 0.4426 0.2649 0.271 1.336 
5.95 0.56 0.4526 0.2676 0.279 1.311 
5.47 0.57 0.1626 0.2703 0.287 1.286 
5.09 0.58 0.4724 0.2728 0.295 1.262 
4.76 0.59 0.4822 0.2753 0.303 1.238 

4.49 0.60 0.4920 0.2776 0.311 1.215 
4.25 0.61 0.5018 0.2799 0.319 1.192 
4.04 0.62 0.5115 0.2821 0.327 1.170 
3.86 0.63 0.5212 0.2842 0.335 1.148 
3.69 0.64 0.5308 0.2862 0.343 1.126 

3.54 n R'> no;..i.M n 7QR>l n ""'" 11<L"> 
3.41 0.66 0.5499 0.2900 0.358 1.084 
3.28 0.67 0.5594 0.2917 0.366 1.064 
3.17 0.66 0.5687 0.2933 0.373 1.044 
3.06 0.69 0.5760 0.2946 0.380 1.024 

2.96 0.70 0.5872 0.2962 0.368 1.004 
2.87 0.71 0.5964 0.2975 0.395 0.985 
2.79 0.72 0.6054 0.2967 0.402 0.965 
2.71 0.73 0.6143 0.2998 0.409 0.947 
2.63 0.74 0.6231 0.3008 0.416 0.928 

2.56 0.75 0.6319 0.3042 0.422 0.910 
2.49 0.76 0.6405 0.3043 0.429 0.891 
2.42 0.77 0.6489 0.3043 0.435 0.873 
2.36 0.78 0.6573 0.3041 0.441 0.856 
2.30 0.79 0.6655 0.3039 0.447 0.838 
2.25 0.80 0.6736 0.3042 0.453 0.821 
2.20 0.81 0.6815 0.3043 0.458 0.804 
2.14 0.82 0.6893 0.3043 0.463 0.787 
2.09 0.83 0.6969 0.3041 0.468 0.770 
2.05 0.84 0.7043 0.3038 0.473 0.753 

2.00 0.85 0.7115 0.3033 0.453 0.736 
1.958 0.86 0.7186 0.3026 0.458 0.720 
1.915 0.87 0.7254 0.3018 0.485 0.703 
1.875 0.88 0.7320 0.3007 0.488 0.687 
1.835 0.89 0.7364 0.2995 0.491 0.670 

1.797 0.90 0.7445 0.2980 0.494 0.654 
1.760 0.91 0.7504 0.2983 0.496 0.637 
1.724 0.92 0.7580 0.2944 0.497 0.621 
1.689 0.93 0.7612 0.2921 0.498 0.604 
1.655 0.94 0.7662 0.2895 0.498 0.588 

1.622 0.95 0.7707 0.2865 0.498 0.571 
1.590 0.96 0.7749 0.2829 0.496 0.553 
1.559 0.97 0.7785 0.2787 0.494 0.535 
1.530 0.98 0.7817 0.2735 0.489 0.517 
1.500 0.99 0.7841 0.2666 0.483 0.496 

1.471 1.00 0.7854 0.2500 0.463 0.463 
Q - discharge by Manning's Equation, m·IS (IT'/s) 
n = Manning's coefficient 
S = channel bottom and water surface slope 
a = units conversion = 1.49 for SI, 1 for CU 
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Figure 10.1. Profile of Riprap Basin 
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Figure 10.2. Half Plan of Riprap Basin 
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