
James 
City 

County 
VIRGINIA 

Jamestown 
1607 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

BMPNUMBER: WC044 

DATE VERIFIED: January 15,2013 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

Ce(-r lz !leu cft~/,6_c (r l2 
I 0 

LOCATION: WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC044 

PIN: 1240100013B 

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

Property Description: 

Site Address: 
Box 22 

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

Comments 

Hankins Industrial Park 

Wise Recycling 

1 77 Industrial Blvd 

Drawer: 9 

Page: 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 
Project Name: fA/I.f£' If E'C V~'-IA/'6-

W"c r ;Por~P Stormwater Management Facility: 

~ om Phase: 

f 
0 I 

Information Received. 
Admini~tive Check. 
~,.,/ Record Drawing 
~ Construction Certification 
~ RD/CC Standard Forms 
0 Insp/Maint Agreement 
0 Other: 

Date: 

Date: 

----------------------------------------------------------
Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review file. co vr::-"7-

1 
.. }. ) 

DYes ONo Note/Sheet: A.krJe#/9 $"heer 9 D;=/$(-s'&if" 3f8f'tJO 
Assign County BMP ID Code Code: __ _..w'=--::C=-t>=--.s.Y_~~·---------------------
Log into Division's "As-Built" Tracking Log 
Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.) 
Preliminary Log into BMP Database (BMP ID #,Site Plan#, GPIN, Project Name) 
Active Project File Review (correspondence, H&H, etc.). 
Initial As-Built File setup (label, copies of hydraulics, etc.). 
Inspector Check ofRD/CC. tS.E'/..r-
Pre-Inspection Drawing Review (Quick look prior to field in~s ec~ti n). 
Final Inspection (FI) Date: --""l!J,~---iZ-~7,______'9--'::-1----:-__________________ _ 
Record Drawing (RD) Review Date: __ _,_1/!..L..--'C"'---7.~()-'----'-/ ____________________ __ 
Construction Certification (CC) Review Date: 
Actions: 
0 

1--
No comments. 
C ents. Letter Forwarded. Date: M¥ 7 20-tlJ 

ord Drawing (RD) 
nstruction Certification (CC) 
nstruction-Related (CR) - j,vt.t.,..v~ S~ef.',fk, E

O Site Issues (SI) 

0~: ./~ 
Second Submission: -L.::....=P£--t---"--~'----"~--=--+-----F.=-f::---->~--='------~'---''--"'---=-:--'.-.-:.="-==-;p:-'.5 If I 5j ~ • 
Third Submission: U7 "'-

~~~==~~~~~TL~~~~~~----~~~--~~-

Acceptable for stormwater managment facility purposes ( /CC/CR/Other). Proceed with bond release. 
NotifY Darryl & Joan of acceptability using email (preferred) or verbal. 
Clean active file of all stormwater management related material and fmish/establish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
Copy Final Inspection Report into County BMP Inspection Program file. 
Digital Photographs obtained. 
Add to JCC Hydrology & Hydraulic database (optional). 

Date: 

(/ 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction ofStormwater Management BMP's. 
Erosion and sediment control policy and approved plans generally require that at the completion of the 
project and prior to release of surety, an "as-built" plan prepared by a registered Profes!iional 
Engineer or Certified Land Surveyor must be provided for the drainage system for the project, 
including any Best Management Practice (BMP)facilities. In addition, for BMP facilities involving 
the construction of an impounding structure or dam embankment, certification is required by a 
Professional Engineer who has inspected the structure during its construction. Currently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 - Site Information: 

Project Name: 
Structure/BMP Name: 
Project Location: 
BMP Location: 
County Plan No.: 

Project Type: 0 Residential 
0 Commercial 
0 Institutional 
0 Public 

0 Business 
0 9ffice 
urlndustrial 
ORoadway 

0 Other _______ _ 

Tax Map/Parcel No.: (l"Z..-4 )( 1-1'~8) 
BMP ID Code (if known): _ _;W:..::__c_ .. _'~...:.1f'-"¥L.._ ___ _ 
Zoning District:: M-2. 
Land Use: OFFIC.C:/HANUPAC::.-TU&.l...._4 
Site Area (sf or acres): 4 • 5 Dt A c. , 

Brief Description of Stormwater Management/EMF Facility: __ W_t=_~ __ Fb_tU_'D __________ _ 

Nearest Visible Landmark to SWM/BMP Facility: L1..h:iE t<?icttL-f~',,(S.. {/'t?;f,! tN <:;_. 7t.• 5"'4"t/Ti/, 

Nearest Vez:!ical Ground Control (if known): 
B'Jcc Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 
Station Number or Name: 3o 3 
Datum or Reference Elevation: -/'J-=-G-"-~t-'O""--Z--.,..9.-----E-=-a--v-... ---I,..,I-="2.-.-=5==]=---------
Control Description: OISIL IN COI\J C/l.tlE 
Control Location from Subject Facility:! 0 · (, 111 j {).,)(E.£, ( lf~o. 3 tn i. Nofl..1~ 

Page 1 of 16 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWMIBMP Facility: 0 Yes 0 No ~nknown ?~'/. 2t.'b0 
Approx. Construction Start Date for SWMIBMP Facility: __ _,8~/_4-.!...L/:-=z=-oo __ o=---------=......----
Facility Monitored by County Representative during Construction: 0 Yes 0 No ctJ1'fnknown 
Name of Site Work Contractor Who Constructed Facility: HGA.Joc=/250AJ ;J.JC.ORPc>/2A7EO 
Name of Professional Firm Who Routinely Monitored Construction:----------------
Date of Completion for SWMIBMP Facility: ___ ..:..p;_· .H=-··_'f.._t..__:Z=--=s-=-~-=:..-.--:--,-----.---------
Date ofRecord Drawing/Construction Certification Submittal: '5/z4- lZ.-C>O I 

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

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

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: Tf.IE WL\L TJ,I AM 6J2o<.4 P 
Mailing Address:_4_,_4,...o-.=Z=------'l_._/--=2=-_:Ee-.__._MA~.:..c.l.c..::N,__.;;:_S_:Ti_.:.;f<=GEI=.=.-..._ _____ _ 

Cl.AYTC>I'J NC.. 275'20 
Business Phone: _<1..:...!-19__.._-_S~S"'-3~--5~4-_,_o..::.....c:o:.___ 
Contact Person:------------

Fax: ----------
Title: ----------

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

Firm Name: AES Coto..\SUt.--rt1--4'- E:t.~.~ lt.~EE:2!> 
Mailing Address: 5't.4-8 Ol-OC -r'O'WN~ f2.Q.

1 
~ \"T£ I 

'N!W...IAI""\56UI2.Ca VA 'Z.~I~f> 
Business Phone: (.\ Si)_ '-53-oo~ 
Fax: L1?i) '2.-"U>-8994= 
Responsible Plan Preparer: ---------------------
Title:-----------------------------
Pl~Name: ____ ~~~'S==E~~=E~C~~~CJe-=~•~M=~~------------------------
Firm's Project No. --~B!oo!.!oB~S=o==----------~--------------
Plan Date: ________________ -=----------
Sheet No. 's Applicable to SWMIBMP Facility: _l_ I~ I~ I __ I __ _ 

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Afanagement/BAIPfacili~J 

Name: f../!;A..IOEI2SON IIVCoRPo!:U.7ED 66/..IE.RttJ.L COA.J(R/J.c7o/2.S 
Mailing Address: P.o. Bo>c BM - 58oo M.OOt2.ETOWN f<.OdD 
J,AJnLI~MS8ul24 ~A -z. 31S7 

Business Phone: {7S7) $(,s -1di0 
Fax: (7c;7) 5''-4-'lt?..O 

-·- .... .., ~ L' .t?\1 Contact Person: t c ft!Y &"cot;,.... t-
Site Foreman/Supervisor:--------------------
Specialty Subcontractors & Purpose (for BMP Construction Only): -------

Page 2 of 16 
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• Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

FirmName: AGS COI>JSUL7/N6 EAJGtNEEI2S 
Mailing Address: SZ48 ol DE Toy\11\lE f2clAD 
sucre 1 • wa.t.t4.MSSURt> ,vu:~QNIA z3les 
Business Phone: (7S7) L S~ -oo4o 
Fax: (7t:;7)1.7..D -8994 

Name: _________________________ ___ 

Title: 

Signature: _______________________ __ 
Date: _________________________________ __ 

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

------------(Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name: ----------------------------
Mailing Address: -----------------------

Business Phone: -------------------
Fax: -----------------------------
Name: __________________________ ___ 

Title:----------------------------

Signature: __________________________ __ 

Date: ----------------------------------

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

------------ (Seal) 

Virginia Registered 
Professional Engineer 

Page 3 of 16 
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ECS-WMBG TEL: 1757229E·6 77 Apr 09'02 23:17 No.008 P.02 

J ... ' 
.... I 0 

E~~!~:~~~~-~~~-s=-~~~!J..!;~!~G S EKV J C~'~-~-~---·!:!~~-
Geotechnical • ConstnJCtil)n Ma.h:rlals • Environmental 

- - -- --

Mr. 1.~111 Strack 
Henderson, Inc. 
P. 0. Box BM 
Williamsburg, Virginia 23187 

Storrnwatcr Management Facil11.y . Wet 1\md 
Wis(~ Recycling- Fhmkins lnduslrial Pmk 
Richnwnd Road 
Toano, Virginia 

Dear· Mr. S!.mck: 

Murch 21,2002 

FCS Project No. 04:4184-A 

Engineering Consulting Scrvicos, Ltd. has ohscrv(~d 01(' rceonstru<:lion of Lhe center section ofthr~ 
BM P dam and the ~tbOv<.: r~f~renced site. fJm;ed 011 previous observations by the James City 
County (JCC) Dcvc::lopnwnt Matmgemcnt Division;tn\1 by ECS, Ltd. personm~l. we obs<.:rvcd !hill 
the clam was "leaking". Upon iluihcr 'waluatinn. which consisted of test pits along the spillway 
pipe, we obsct·vcd thnt the spillMlY pipe was placed on <l bed of opcn-.gradcd stone. Also, we 
c.:mdd observe water entering the spillwuy pipe from !he riser stn11..:t,m:\ yet did not observe any 
water GXllttlg the: :;piJJway pipe. Instead, Wt: obst~rved water \lowing Out Of the slope below the 
spillway pipe elevation. The conlr~tctor ~;\e(~ted to remove the RCP spillway pipe and stone 
material, reset it, and bur.kfil! the ~uca witb t,.•ompa<:lcd Blruct.ural fill. 

Pcrsonnd rrom \Hlr office obso1.vod tho romov;ll M the spillway pip~~ and shmc material. The 
subgradc:s for the new pipL: were obsetved to be tll'll\ and stahle and considered suitahl~ for 
placement ()f the pipe. Once the pipe was s<..~l. the joints were grouted and then the excavation 
was hadfillcd to grade with compacted structural Jill D~nsity test results and our observations 
during the reconstruetion of the spillw(IY pipl~ were suumitlcd in inte1im reports. 

Engineering personnel visited the !dLe March 14 and MMch 2!, 2002 to observe the condition or 
the darn a nor several days of rain had occuncd. Th~: water level of the pond was ()hservcd lo be 
uL the Lop of the riser stmctum and flowing into !he spillway pipe. Wuter was then observed 
exiting the spillway pipe <md flowing down slope. 11 is our opinion that the dam repair waiS 
suc~·t~ssfl.Ll in eliminating Tile seepage problem as previnusly idc:ntiJicd . 

.............. , .. _____ , ______ .. , ____ ---- .............. ________ ........................ -------·--·-·-·----·""''-"'----·--~---------

108 Ingram Road, Unit 1, William:>burg, Virgmia 23188 • (757) 229-6677 • Fax (757) 229-9978 

omce.~: Ridmumd, VA. Chesapeake, VA. Washing1on. D.C .• WiUian,~hnrg, VA I Ro:moke, VA. Fl-eclel'id:~hllT'B, VA.. [}an ville, VA. Winwh!.'ol<•r, VA 

Abcrd<X'Il• MD • Baltimore, MD • flred¢1ick, MD •I\C~¢1U1 .. 'h Triunglc Pnrk, NC • Wilmington, NC • OJ<lrluuc. NC • Greensboro, NC • Grt~cnvilll,, SC • Atlalll>l. GA 
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ECS-uJMEG 

Wi~c RecyclinB 
ECS Project No. 04:4184-A 
Page 2 

TEL:17572296677 Apr 09'02 

We appreciated being of service to you on this project. If you should have any questions 
regarding lhe inforn1ation and recommendations contained. in this report or if we can be of any 
further assistance, please contact our office. 

Rcspectful1y, 

ENGrNEERING CONSULTING SERVICES, LTD. 

~J./(.j,£1 
Michael J. Galli, P .E. 
Project Manager 

MJG/Iet/4184·AFinlll.doc 
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DEC-1·(-¥00\ 07: 55A FROM: 
-- - ., 

T1J : 2536E:5C1 

Mr. Bill Strack 
Hendcrson,lnc. 
P.O. BoxBM 

-

W i Uiamsburg. Virginia 23187 

Rc: Wise Recycling 
Industrial Boulevard 
Toano! Virginia. 

Dear Bill. 

December 10, 200 l 

ECS Project No. 04:4184-A 

Engineering Consulting Services, Ltd. has provided earthwork observation and construction 
materials testing during the coustntction of the new Wise Recyclins Facility located ori lndustrial 
Boulevard in Toano, Virginia. ECS, Ltd. personnel provided special inspection services (Agent 
2) during the construction of the building, ::Uld earthwork observation and tt'Sting services during 
the construction of the associated parking lot, drive lanes~ and BTVfP. 

Daily field 1-eports, dated August 16, 2000 through November 29, 2001, have been submitted and 
are considered an integral part ofth1s project. Any deficiencies observed were noted on the daily 
reports and the appropriate corrective action was taken by the contractor. Based on our scope of 
serv·ices and the inspections that we were requested to per:fonn at the time of construction. it is 
our conclusion that the earthwork ponion or lhis project has been completed in accordance with 
the project plans and specifications as we understand them. 

We appreciate having been or service to you during this project. lf Y<)U should have any 
questions regarding the information and conclusions contained iu this rcp011 or if we can be of 
any further assistance, please conl.act our office. 

Rcspectfull y, 

ENGINEERlNGCONSULTlNG SERVICES, LTD. 

~ .:;t::{f-__Qt~l 
Michael J. Galli. P.E. 
Williamsburg Branch Manager 

Copies: (3) Hcnderson.lnc. (rvfr. Bill Strack) 

l:lctters.lmjg/4184-Afinal.doc 
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Certification Documents 

• Record Drawing 
• Construction Certification of Original Dam Work 
• Field Inspection 
• County letters 
• Dam Repair Plan # 1 (collars) 
• Dam Repair Plan # 2 (barrel) 
• Certification of Repairs 

Wise Recycling 
SP-138-99 
WC044 
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I 

Record Drawillg/Constructioll Certification Submittal for a BMP Facility 

Date: 

Inspector: 

Project: 
BMP Facility: 
Plan No. 
BMP ID Code: 

Ju17e £ Zw/ 
w·' 
cg/' 
0 
0 
0 

Pat Menichino 
Gerry Lewis 
Beth Davis 
Mike Woolson 
Other: ----------------------

U/l~e ;l.(GcYcL!;.;& 
e-ve:- r J:'">o,vp 

I 

Nor !<'Elf! t!EO 
I h~~e received a trafPittal for a ecord Dra':ing and 0 ~onstruction C~rtificat~on for the above refer_enced 
facility on 5/30 0/ , . r to full review of these Items and field mspectwn, I am first forwardmg the 
items to you to7ursbry review in case any major field changes were performed that I should be aware of and/or to 
ensure the record drawing accurately portrays what you saw in the field. Please review the drawing and return to 
me promptly so I can proceed with performing a final engineering inspection for certification purposes. 

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

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

Scott ~ 1! -:. 
~· 

SWMProg\BMP\Conlnsp\Insp.trans 
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FRAME & GRATE 

CAST IN TOP SLAB 
10 BE MAN ACCESSIBLE 

90' TYP 

ANTI-VORTEX CAP D.O. 
ANTI VORTEX CAP I. 0 . 

NOTCH DIAMETER 

6" ¢ VENT 
STD. 

' CD 

~: 

1. AMTI-VMTEX OEVJCE (Ct-P AND RISER} 
MAIO'~ IN ACCORblo.Ni:E WITH ASTM C-479. 

2. Cllo£NSIONS SUBJECT TO PERHISSieLE 
VARIATIIHO OF ASlM C478. 

3, tN....ET fiREA ( UJ&:TWEEN OEVI CE I • D. 
At() RISER 0.0. IS GREATER THAN 
ll.ITL£T Nt£.A { OF RISER I. 0 • ) 

'I-. SLAB Re:lNfORCEloENT TO BE_ ASTH ASIS 
li BARS II B' E.W. CIRCUHFERENTtAL 
REI~ TO BE. Ase "' 1 11 0, ISO 
2x6 W2 5 x w2.5 WWF HINIHUH. 
MATERIAL PROPERTIES· ry ., 60 ka I 
('c • --1- hi . crf..ICRETE COVER OVER ' 
REir-.F'mCEMENT (CCOR) • I*, lltl.~ t>(ITEO 

5. 01·1 FRAME & GRATE IS AVAILABLE FeR 
oW• I. 0 RISERS 1\MJ LARGER 

RISER ANTI•VIJrft)( CAP N:lTCH APPROX 

1.0. o.o. z.o. o.o. II\HETER wlr~ 
"18' 58' 34' 1. 49 T 

27' 60' 70' 00 72' 37~· 2 .28 T 

30' 37' bO' 70'0072." "'1' 2.261 

36' ., . so• 70' oo 72' 48' 2. 22 r 
42' 51' 72' 136" '55' 3 16 T , .. sa· 84' 100' 62' 4.27 T 

54' 84' 100' 70!' ~.20 T 

so· 72' 96' 114' 76" 5.48 T 

66' ss· 114' {l~· s 39 r 
72' 66' 108' 126" 90' 6.63 T 

76' 126" 147' 981' B 97 T 

64' too· 129' 147' 104' 8 90 T 

BMP #4 -WET POND- SECTION A-A II 

DAM CONSTRUCTION NOTES 
1 A GEOTECHf\IICAL SUBSURFACE EXPLORATION AT rilE PROPOSED DAM SITE SHALL BE PERFORHED 
TO ENSURE SUITABILITY OF THE SUBGRADE THE GEOTECHNICAL INVESTIGA fiON WILL DETERMINE 
SUITABILITY OF THE FILL MATERIAL, RECOMMENDED ANTI-SEEP MEASURES KEY TRENCH IDEPlH AND 
WIDTH, AND THE ANTICIPATED LOCATIOf\1 OF THE PHREATIC LINE THESE RECOMMENDATIOIIIS ARE 
HEREBY MADE A PART OF THE DAM'S CONSTRUCTION SPECIFICATIONS A REPRESENTATIV1E OF II IE 
GEOTECHNICAL CONSUUANT SHALL BE ON SITE DURING CONSTRUCTION TO ENSURE PROPER 
MATERIALS AND DAM CONSIRUCTION METHODS ARE UTILIZED FOLLOWING DAM CONSTRUCTION, THE 
GEOTECHNICAL CONSULTANT SHALL PROVIDE WRITTEN DOCUMENT AriON, SIGNED BY A PR(()FESSIONAL 
ENGINEER, THAT THE DAM WAS BUILT IN ACCORDANCE WITH THEIR RECOMMENDATIONS PLANS, AND 
SPECIFICATIONS. THE GEOTECH~11CAL CONSULTANT SHALL COORDINATE WITH TilE DESIGN ENGI~JEER IN 
ORDER TO COMPLETE lHE JCC ENVIRON MENIAL DIVISION STORMWA fER MANAGEMENT /BMF=' ~ ACILI TIES 
CONSTRUCTION AND AS·BUILT CERTIFICATION FORM lfiE CONTRACTOR SHALL BE RESPONSIBLE FOR 
COORDINATING THE DAM CONSTRUCTION SCHEDULE WITH THE GEOTECHNICAL COf\ISUL TA~J T I~J ORDER 
TO ENSURE ON-SITE I'ONIIORING 

2 SITE PREPARATION 
THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT COVER IN CONSTRUCfiON AREA TO 
REMOVE ALL UNSUITABLE MATERIALS THE UNSUITABLE MATERIALS TO BE REMOVED IJY STRIPPING 
SHALL INCLUDE ALL TOPSOIL, DEBRIS AND VEGETABLE MATTER, INCLUDING STUMPS AND ROOTS, AND 
ALL OTHER MATERIALS WHICH MAY BE UNSUITABLE FOR USE IN THE PERIAANENT COf\ISTRUCTION 

3 EMBANKMENT 
THE EXPOSED SUB GRADE SOILS SHALL BE C1\REFULL Y INSPECTED BY THE GEOTECHNICAL ENGINEER 
ANY Uf\ISUITABLE MATERIALS THUS EXPOSED SHALL BE REiviOVED AND REPLACED WITH A V'tr.LL 
COMPACTED, SUITABLE t-.1ATERIAL DENSITY TESTING AT THE DISCREfiON OF THE 
OWNER/GEOTECHNICAL ENGINEER, SHALL BE PEf\.FOf~MED AT THIS liME THE EMBAf\IKMENIT SHALL BE 
KEYED INfO THE UNDISTURBED (EXISTING) SOIL STRATUM EMBANKMENT SHOULD BE KEYIED AT LE/\SI 
3 FEET INfO IHE STRATUM OR AS SPECIFIED BY THE GEOIECHNICAL ENGINEER (WIDTH'"""'I6 FT ~.11N) 
THE DABt\NKMENT FOUNDA!ION AND ABUTMENTS Sll/\LL BEAR ON FIRM AND SfABLE EXISTING 
SUB-GRADE WHICH HAS BEEN PREPARED SO AS TO REMOVE ALL ORGANIC, LOOSC:: ANID GENERALLY 
UNSUITABLE MATERIAL ALL MATERIALS TO DE USED FOR BACKFILL OR COMPACTED FILL SHALL BE 
INSPECTED MJD, IF NECESSARY, fESTED BY THE GEO Tt.CHNIAl. ENGINEm IN ACCORDANCIE Willi AS flvl 
02487 PRIOR TO PLACEMENT, TO DETERMINE IF THEY ARE SUITABLE FOR THE INTENDED USE. THE 
FILL MATERIAL SHALL BE fAKEN FROM APPROVED BORROW AREAS IT SHALL BE CLEAN ~.111\fERAL 
SOIL, FREE OF ROOTS 'l>/OOD VEGCTATION, OVERSIZED STONES, ROCKS OR OfHER OBJECTIONABLE 
MA fERii\LS MATERIALS TO BE USED FOR THl CONS TRUC fiON OF THE SHELL SH/'ILL BE SELECT 
Bi\CKFILL FREE OF STU~~PS. ROO rs, ROCKS, I RASH ETC A~ID SHALL BE MORE PERVIOUIS THAN fHF 
IN1PCRVIOUS CLAY CORE AREAS mj \1\HICII FILL IS TO BE PLACED SHALL BE SCARIFIEr) A MINIMUI,~ 
OF 4 INCI!lS PRIOR TO PLfCEI,IENT OF FILL 
THE FILL ~IATERIAI'S MOIS lURE CON rENT SHALl_ BE ( +3 TO ·2) PERCENTAGe POINTS OIF OPTIMUM 
MOISTURI:: CONTENT AS DETERiviiNED BY ASif,1 D2216 (IE IN GENERAL IHE FILL lviATERIML SHOULD 
CONTAIN SUFFICIENT ~.10ISTURE SO THAl IT CAN BE FORMED INTO A BALL WITHOUf CRUIM8LING li 
WATER CAN BE SQUEEZED OUl Of THE BALL IT IS TOO WET FOR PROPER COI~PACIION) I'ILL 
MATERIP.I. WILL BE PLACED IN 6 TO 8 I~KH CONTINUOUS LAYERS OVER THE EI'.JTI~E LEI~GTH OF THE 
FILl FIRST LIFT ON SUBGRADE ~,1/\Y BE PLACED AT A DEPTH UP TO 30 INCHES TO BRI[OGE 
SUBGRAOE WITH OVER OPTII...JUM MOISTURE CONTENT COMPACTION AS NO ft:D ON PLA~j, SHALL BE 
OBTAINED G[NERALLY BY USING A SHEEPSFOOf COMPACTOR FINISIIED GRADES SHALL BE MERGED 
NATURALLY INTO filE EXISTING GRADES 

GALVANIZED 
METAL STRAP 
TO BE ATTACHED I., 

~~A~~ xw;" ~~ ·?( A 
GALVANIZED ~=--- .. - > 
THRU BOLTS f---''t-1 --c·---t'--1 

12" THICK 
CONCRE IE 
FOOliNG 
W/3,000~·.' 
CONCRETE • '. "-;• 

.. 

··I • 
' 

. ' 

I 

1--~• ---(:'=CTccYP~)----- (TW) 

__...~ WELL COMPACTED ,........./ 
~ SUBGRALJE 

FRONT ELEVA TIQj\J 

PIPE SUPPORTS 
NOT TO SCALE 

4 CUTOFF !RENCH/KEY TRENCII 
THE THENCH SHALL DE EXCAVATED ALO~JG Til[ CENTEPLINE 0:-- Til[ DAI\1 THE MINI~~UI\.1 DEPTH SllALL 
GE AS SHOWN ON THE PLANS A~JD SHAlL EXTE~JD UP 80-:-H ABUTMENTS THE BOTTOivl ViiDTH SHALL 
BE WIDE E~JOUGH TO PERi'viiT OPC:RATION OF COM,~/1CTING EQUIP~AEN r TilE SlDC SLOF'ES SHALL BE NO 
STEEPER THMj 1 1 C01\1PACTINC OPERATIONS 

5 PRINCIPAL SPILLWAY 
THE BOTTOM OF THE SPILl WAY RISER FOUND/\llm1 BASE E::XCAV/1. liON SHALL BE OOSERVED BY TilE 
GEOTECHNICAL C:NGINEER fO ENSURE TIIAT ALL UNSU1TAOLE AND LOOS[ ~MIERIALS ARE REMOVED AND 
THAT ACCEPTABLE BEARI~JG CQNIJITIOI~::.J EXISf IN f1IE FOLJNDAfiON S ClASE ALL JOINTS IN THE 
PRINCIPAL SPILLWAY STRUCTURE SHAI L Bl WATER fiGHT CONSTRUCIIOrl PERVIOUS MATt:r\IALS SUCH AS 
SAND, Gf~AVEL or~ CRUSHED STONl SHALL I~OT BE USED AS BACKFILL AROUND THE BARREL OR 
ANTI-SEEP COLLAR FILL MATERIAL SHAI L BE PI ACED A.ROUND IH':.. PIPE IN L ll'iCH LAYERS AND 
COMPACTED BY HAND TO fHE SAlvi I=: DEN::;I fY AS TH=. DJBANK~IENT AMINitv1UM OF TWO FEET OF FILL 
SHALL BE HMJD-COMPACTED OVER IHE BARREL BErOf.(E CROSS,NG I r WITH CONSTRUCTION I::QUIPMErH 

6 VEGETATIVE STABILIZATION 
FINAL VEGETATIVE COVER (STABILIZATION) SHALL CO~JSIS I OF lOr SOILihG, Llf1IING, FERTILIZING 
SEEDING AND MULCHING TO ASSURE A FIRI~ STAND OF CRAJS AS SOON AS PRACTICAL SEDIMt.NT 
8ASINS AND OTHER TEMPORARY ~ROSION CON 11\01 Mc.ASlJRES ARE TO 8E REMOVED 0,\11_ Y WHEN 
SIABIIIZATION IS COMPI_ETE FINAL VEGETAl COVER ~HAI_L BE PROVIUED IN ACCORUANCE WITH THE 
FOLLOW1NG 

TOPSOiL 
LIME 
SEED 
FERTILIZER 
MULCH 

AT LEASI 4' THICKNESS OElTAl~1EO fT\CJ~,I STOCKPILES 0~~ SITE, mG:: OF LARGE DEBRIS 
4.000#/ACRE (90#/1 000 Sf ) 
KENTUC'r<Y Jl TALL FESCUE 250ft/ACR~ (6#/l.OUQ SF) 
10/10/10 lviiX 1,000#/J\CRE FALL (23#/1 U1JO ~.:>F) 

STRAW OR I lAY (I_OCALLY OBTI'INED) 4,000/i/ACRE (90#/1 DOllS F) 

' . ' 

' . '.,u .. ~·-·+J 
'' 

I 1'-S" IL4· 
f-•--c'-..-=c-_-1 (TYP) 

(TYP ) 

__ / 

15".M"" R C P 

~-- WEU. CO.viPACTED 
~ SUBCRADE 

SIDE ELEVATION 

1181181 

Sl ORMWJdER r/i/\f.IAI;F~;ILNT / I:JMP F/1CILITY ~MINTFINANCE PLAN 
PROPER ~.1AIIIfENN·ICF. 0"" THIS Ff\CLITY 1: DICOURAGED TO PRc'kNI ThF .NTR:JDUCTION CF DEGRIS AND SEDIMENT li'<J 10 THE 
FACILITY, SPI'LWt..Y(S) AND D8NI'1SIREM1 VI/A''C_R'.VAYS FOll_01hiNG iNSfALLATION Or HE FACILITY Af'JD ESTABLISIIMENT OF 
VEGEfATIOH H DIST 1.JRBC:D AREr,s f'ISPEl-IIOf'IS FOR SCOI'i[\H 3UILDUPS WILL BE f-'ERFQRI,IEO AI LlAST QUARIERLY IT IS 
ANTICIPA rED fHA I Uf'JD[R NOI<i.1 Al CCNJITIONS, SEDI~.lGJT RWOVAL FRU,,! I Hl FACILITY WILL BE REQUIRED ONCE EVERY 10 Yf.ARS 
IF 0 fHER COf'JS TRUCTION OR RELMED ACTIVITIE':o ARE PERFQP,ICO C~l UPS CPE Pf1RCELS, /\OEQUATE PRO I EC liON SIIOULD BE 
PRO'v1DED NJD INSPC:CTIONS PERFORME\J AT LEAST ONCf 'v'1~';_K_Y 

A DESIGNATED REPRF:SENTf\TIVE OF IIIE CNhER WL I~ISPECT fHC: S'l,l'vl Slr1UCrURE AFTER EACH SIGNIFICA~1T RAIN~-ALL EVENT OR 
Til[ FOLLOWING WORKI~JG D/1Y IF A wr::~<E~m 0~ IOLIDAY OCCURS A SGN1i:"ICANT RAINFALL FOI\ THIS Slf..:UCrURE IS DEFINED AS 
ONE (1) INCH OR MORE OF GNJClC RAINFA_L '.',ITII~J A 24 HOUR IJF::RIOIJ 0"1CE Pd~ YlAR A REPRESENTATIVE OF THE COUNIY 
MAY JOINTLY INSPECT HIE STRUCTUrE APPRO~RILITE PCTION PERFOR':IEIJ A1 II IE COSf Ci:' THE OWNER, WILL BE IAKEN TO 
ENSURE APPROPRIAIE 1\t.AII'IIENANCE \',HFRE STRJCTUI~Es ARE I l l3L t1IN\ITAIWD J01~1TLY. ALLOCATION OF MAINTE~JANCE COSTS 
WILL BE lf\1 ACCORDANCE 1NIIfl IIHE TC:RI\IIS E.c.I?OUSIIC:D IN MAI~ITENM~C:: AGREEMENfS KEYS 10 LOCKED ACCESS POI~IIS ':.HALL BE 
~AADE AVAILARI E TO COUNTY l~t:Y~CTimJ PERSCI\\JEL UPOIJ RE0U_SI 

INSPECTION AND :v1AINTEN~.nCC OF fHE FACIIIfY WILL COWX3T ::JF THE FULLO.VING ADUiiiOI'iAL MIA'llJRES 

1 THE INSPECTION FCR SEDI .H]f\JT BUILDUI' .1/lll IJF PCfWOm.i~C t:lY VISUAL II~SPECTim1 AND A PHYSIC/1L DETERMINATION OF 
SEDIMENT DEPTH WITHIN THE ST:JRACI': AI\EA li" THE DEPTH OF SC.lJIMUH REACHES THE D=PTH OF i'-6 ABOVE THE BOTTOM OF 
POND (1 e CLt.ANOUT ELEVATION 83 50) REMOVAl IS REQU RF) USII~G f r~UGDm-WHt:tCLED BA.CKHOF AT THE SAME m.1E OR AT 
LEAST ONCE I.JER YEAR. CLC:N1 TIIF RISER BO-Tml' A~JD OL TLE I HPE OF ACGJMULATED Sf':OIIAEI\ITS lJISPOSE OF SEDIMENTS 
RD,W\IED FRmA THE 1-ACILifY All All ACCEPTABLE DISI--'OSAL 4.1\EA 

2 PERFORlvl t-.1/IINTENN1CE tA0\'';1~1( ~.Jr I~U~ID CRASSE'::i f\T LE1\S, WICE EACH YEAR GRASSES SUCH AS TALL FESCUE SI10ULD BE 
~viOWElJ 1~1 EARLY SUMMER AFTE9 EHERGD~CC Ui' TilE Hc.A'JS ON CCOI SEP,SON GRASSES AHO IN LATF.: FALL 10 PREVENT SEEDS OF 
NII~UAL WEEDS rRO!vl M/\ IURII'1G \ OWI\IG OF l EGU:VIES C!\1 B[ L[S3 FREQUEf~T IREES AND SHRUDS SHOULD NOT BE PERM I fiELJ 
TO GROW ON ANY PAR I OF THE GRAD=D E'AOANKHEHT 

3 PERFORI\il SOIL SJ1~APLI~JG 0~11 ~ 1 A:liLIL:..tJ rorJ!l c-OIL A<EAS OI~CE C::VC:RY FOUR (4) YEARS SCIL SN:PIING AND TE3TII~G SclOUID 
BE PERFORI\.1E'l BY A QUII,II~'!::lJ IHDLPE~DE~IT TES'I11( LAU'JI,ATORY AC)PLY fiDCIIIOI'iAL liME 1\ND FERTILIZER IN ACCOROAHCE WIIH 
TEST RECO,'viMUJOATIONS 

4 IN STABILIZm PmW ARt.A_::, IF VEGciPI 0~1 COVEl<_ LES::; THNl ~0% 01 SOIL SURFACE::: LIMF FmiiLIZE AND SEED IN 
ACCORDANCE NITH Rt:C0Hf,1ENL.:l'll 'JN::. IC]( rn:.:W SEE.Dlii'ICS AS LISTED lrl Q8.M CO~E:,IRUCflml '\10TE:::i IF VF0EIAIION COVERS t.10RE 
THAN 40% BU I I ESS IHA~ 70% OF SJII c,L f-'rll,Cc.S li:VIE FERTUZE 41\fD OvFRSt:FlJ 1~1 ACCORDANCE '•~ITH CURRENT SEEDUNG 
RECDIAt.1E~1DA fiONS 

S PERrOR~,J QUARTERLY lliSPEc.,T'OfiC, 0- IHE RISER SECI0'1 AND CREST OF SPILLWAY rCR THE OBS~R'JNJC=: 01' r:OILECTEQ 
DEBRIS IMivlc.DIAIEI Y REWJVE AI Y DEBR S fiJ 1,1AIIITt.I~J THE ~IT .... GRIF OF THE ST~UCTUR= ANLJ PROI/DE 1\N ATTRACTIVt. 
APPEAF~ANC:: 

6 PERFOR~A YEARLY STRlJr'TU"ALINSI'ECTONS 01 THE rACIL TY FOR DAr.IAC[ C,rRUC1UfV\L INSPECfiON SHALL 8E Pc.RrDRiv'ED 0\J 
THE CONCRETE RISER, 1\\TI-VOI"'rc.X JEV1Cr_ TR/1~H 0 J1CK Cr{IFCE/ 1/'llf\(S), OUTLeT OARRFL \~10 POf\;U E:VIBANK,1FNI IF DNii/1GI:: 
IS E'viO~Nr. rJRTHF.:R 111VESfGftlfiC11 GY 1\ PRUTSSIOI'i?L E\IGif E:EJ~ 1'AY GE REOIJIRED TO J\:3SC:SS I~[ INTEmiTY OF -;-Hr: 
STRUCTURE 

7 PERFOR~~ OUAR_TCRLY lt,SP[((;TI:JNS uc II 1"': GPACED S,DE .=>_O"'t:._, Or T If lr:::Tf~Jfl(.,\j FACJlllv F'OR SIGI1S or !1 ~1M/\Lj RODE'H 
BORROV>i:. OR Sl OPt. EROSIO~I 1~/~,r:::D f' [L Y PERFQ::ll\1 "1.:-r f-''- APY REI';\II~_o, PEl- LLII'H, C'R R=:s::::E01NG AS APPROPRIATE 

8 RECORD KCEPING TrlE OV, E:c, Of"' lLS~~I ,TEO REP?ESEIHt~, IV· ._,H/\LL KEEP I~EASOIJARIF, p.rciJRIITE WRITTE~; RCCOROS 
OR li\ISPECTIU~IS PERFOR111ED FOir; Tl :::: S mUC -URE RJ::CUf"US SH1\LL OOU.mE~IT OR REPAIRS PEKFORM:D COP I::_, SHi\LL BE 
PROVIDED fO IHE COIJNTY IJI-'0~1 ~EUUEST 

9. THF: FACiliTY SHII,LL NOT BE 110UIFI=:D 1r.1 Allv 1NAY v,mmlJT 0 RIOP COI'J::Oc.~J f/ P.PPROVAL OF THE COUrHY. 

~-
/

- 72" (u D) RCP Ac\ITI-VORTEX 

--------···--r'-, DEVICE (SEI DeTAIL THIS 
/ SHEET) 

,---- CREST OF Rl'iER 
1:. L -lJ,lHl 88.7 

. ' 
ANTI - YORTE> RISER I D. 

ANTI-VORTE RISER 2' D D. ANTI-VORTEXING TOP 
:: 
II 

SECTION 

In ~he event the Invert 
of t11e outfall p1pe 1s 
tHgher than the l!ottorn 
of the struc•ure. the In
vert of the structwre 

,;hall be shoped w1lh ce- 1 =-= +-:-==·=====i=tH= ~ 
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..•• ,.b 

-:" 
/ 

QUTLET DEVICE 
,. 36 RCP /RISER·· .· 
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............. 
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UNLESS 

TRUNK 

SETTLE SOIL, 

CIRCUNG ROOTS 
MUCH BURLAP 

• LEAVE SOLID 
I DEEPER THAN 

fS' ll- TRPLNT 

• ORANGE• 
1 TO CON-
A MINIMUM 

ERS SHALL 
FENCE SHOULD 
IES: 

T WIDTH 

T WIDTH 

i8) 

~aDs 

~ ~~ ~- ---··"-", __ ,. "'"''- "'-"'v~ uun.:> .:>ni\LL 1\t't'LT IU IHI::i PROJECT. 

1. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE 
, WITH THE •VIRGINIA EROSION AND SEDIMENT CONTROL HANDBoOK•. THE CONTRACTOR SHALL BE 
THOROUGHLY FAMILIAR WITH ALL APPLICABLE MEASURES CONTAINED THEREIN Wl·iiCH MAY BE PERllNENT 
TO THIS PROJECT. 

2. ALL POINTS OF CONSTRUCllON INGRESS AND EGRESS SHALL BE PROTECTED BY A TEMPORARY CONSTRUCllON 
ENTRANCE TO PREVENT TRACKING OF MUD ONTO PUBLIC RIGHT-OF-WAYS. AN ENTRANCE PERMIT FROM 
VDOT IS REQUIRED PRIOR TO ANY CONSTRUCllON ACllVIllES WITHIN STATE RIGHTS-OF-WAYS. WliERE 
SEDIMENT IS TRANSPORTED ONTO A PUBLIC ROAD SURFACE, THE ROAD SHALL BE THOROUGHLY CLEANED 
AT THE END OF EACH DAY. 

3. A PRECONSTRUCllON MEEllNG SHALL BE HELD ON SITE BETWEEN THE COUNTY, THE DEVELOPER, THE PROJECT 
ENGINEER, AND THE CONTRACTOR PRIOR TO ISSUANCE OF THE LAND DISTURBING PERMIT. THE 
CONTRACTOR SHALL SUBMIT A SEQUENCE OF CONSTRUCllON TO THE COUNTY FOR APPROVAL PRIOR TO THE 
PRECONSTRUCllON MEEllNG. THE CONTRACTOR WILL SUPPLY THE ENVIRONMENTAL DIVISION WITH THE NAME OF THE 
INDIVIDUAL WliO WILL BE RESPONSIBLE FOR ENSURING MAINTENANCE OF INSTALLED MEASURES ON A DAILY BASIS. 

4. SEDIMENT BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS AND OTHER MEASURES INTENDED 
TO TRAP SEDIMENT ON-SITE MUST BE CONSTRUCTED AS A FIRST STEP IN GRADING AND BE MADE 
FUNCllONAL BEFORE UPSLOPE LAND DISTURBANCE TAKES PLACE. EARTHEN STRUCTURES SUCH AS DAMS, 
DIKES, AND DIVERSIONS MUST BE SEEDED AND MULCHED 1M MEDIATELY AFTER INSTALLA llON. PERIODIC 
INSPECllONS OF THE EROSION CONTROL MEASURES SHALL BE MADE TO ASSESS THEIR CONDillON. ANY 
NECESSARY MAINTENANCE OF THE MEASURES SHALL BE ACCOt.fPLISHED IMMEDIATELY UPON NOllFICAllON BY 
THE COUNTY AND SHALL INCLUDE THE REPAIR OF MEASURES DAMAGED BY ANY SUBCONTRACTOR INCLUDING 
THOSE OF THE PUBLIC UllLITY COt.fPANIES. 

5. SURFACE FLOWS OVER CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER REDIRECllNG FLOWS FROM 
TRANSVERSING THE SLOPES OR BY INSTAWNG MECHANICAL DEVICES TO SAFELY LOWER WATER DOWNSLOPE 
WITHOUT CAUSING EROSION. A TEMPORARY FILL DIVERSION (STD. & SPEC. 3.10) SHALL BE INSTALLED 
PRIOR TO THE END OF EACH WORKING DAY. 

6. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD AD..USTMENTS AT llME OF CONSTRUCllON TO 
INSURE THEIR INTENDED PURPOSE IS ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL WILL BE 
REQUIRED FOR OTHER DEVIA llONS FROM THE APPROVED PLANS. 

7. THE CONTRACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCA llONS SHOWN ON THIS PLAN OR AS DIRECTED 
BY THE ENGINEER. SOIL STOCKPILES SHALL BE STABILIZED OR PROTECTED WITH SEDIMENT TRAPPING 
MEASURES. OFF-SITE WASTE OR BORROW AREAS SHALL BE APPROVED BY THE ENVIRONMENTAL 
DIVISION PRIOR TO THE IMPORT OF ANY BORROW OR EXPORT OF ANY WASTE TO OR FROM THE PROJECT SITE. 

8. THE CONTRACTOR SHALL COMPLETE DRAINAGE F ACIUllES WITHIN 30 DAYS FOLLOWING COMPLEllON OF 
ROUGH GRADING AT ANY POINT WITHIN THE PROJECT. THE INSTALLAllON OF DRAINAGE FACILillES SHALL 
TAKE PRECEDENCE OVER ALL UNDERGROUND UllLillES. OUTFALL DITCHES FROM DRAINAGE STRUCTURES SHALL 
BE STABILIZED IMMEDIATELY AFTER CONSTRUCllON OF SAME. THIS INCLUDES INSTALLAllON OF EROSION 
CONTROL STONE OR PAVED DITCHES WHERE REQUIRED. ANY DRAINAGE OUTFALLS REQUIRED FOR A STREET 
MUST BE COt.fPLETED BEFORE STREET GRADING OR UllUTY INSTALLAllON BEGINS. 

9. PERMANENT OR TEMPORARY SOIL STABILIZAllON MUST BE APPLIED TO ALL DENUDED AREAS WITHIN 7 DAYS 
AFTER FINAL GRADE IS REACHED ON ANY PORllON OF THE SITE. SOIL STABILIZAllON MUST ALSO BE APPUED 
TO DENUDED AREAS WHICH t.fAY NOT BE AT FINAL GRADE BUT WILL REMAIN DORMANT (UNDISTURBED) FOR 
LONGER THAN 30 DAYS. SOIL STABILIZAllON MEASURES INCLUDE VEGETAllVE ESTABLISHMENT, MULCHING 
AND THE EARLY APPLICAllON OF GRAVEL BASE MATERIAL ON AREAS TO BE PAVED. 

10. NO MORE THAN 300 FEET OF SANITARY SE\\£R, STORM SEWER, WATERLINES, OR UNDERGROUND UllUTY LINES 
ARE TO BE OPEN AT ONE llt.fE. FOLLOWING INSTALLAllON OF ANY PORllON OF THESE ITEMS, ALL 
DISTURBED AREAS ARE TO BE 1M MEDIATELY ST ABIUZED (I.E., THE SAME DAY). 

11. IF DISTURBED AREA STABILIZAllON IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, 
JANUARY, OR FEBRUARY, STABIUZAllON SHALL CONSIST OF MULCHING IN ACCORDANCE WITH SPEOFICAllON 

Es\o~TRPRo 3.35. SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON PERMITS. 

ED 
IEC-3 

CTS 

1 STAJ<ES 
3'0R PINS 

3' o .. c.. 

12. THE TERM SEED!NG, FINAL VEGETAllVE COVER OR STABILIZAllON, ON THIS SITE PLAN SHALL MEAN THE 
SUCCESSFUL GERt.fiNAllON AND ESTABUSHMENT OF A STABLE GRASS COVER FROM A PROPERLY PREPARED 
SEEDBED CONTAINING THE SPECIFIED AMOUNTS OF SEED, LIME, AND FERllLIZER IN ACCORDANCE WITH 
SPEOFICA TION 3.32, PERMANENT SEEDING. IRRIGATION SHALL BE REQUIRED AS NECESSARY TO ENSURE 
ESTABLISHMENT OF GRASS COVER. 

13. ALL SLOPES STEEPER THAN 3:1 SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS SUCH AS EXCELSIOR 
BLANKETS TO AID IN THE ESTABLISHMENT OF A VEGETATIVE COVER. INSTALLAllON SHALL BE IN ACCORDANCE 
WITH SPEOFICA TION 3.35, MULCHING AND MANUFACTURER'S INSTRUCTIONS. NO SLOPES SHALL BE CREATED 
STEEPER THAN ~: 1. 

14. INLET PROTECTION IN ACCORDANCE WITH SPECIFICA llON 3.07 SHALL BE PROVIDED FOR ALL STORM DRAIN 
INLETS AS SOON AS PRACllCAL FOLLOWING CONSTRUCTION OF SAME. 

15. TEMPORARY LINE:~s. SUCH AS POLYETHYLENE SHEETS, SHALL BE PROVIDED FOR ALL PAVED DITCHES UNllL 
THE PERMANENT CONCRETE UNER IS INSTALLED. 

16. PAVED DITCHES SHALL BE REQUIRED WHEREVER EROSION IS EVIDENT. PARllCULAR ATTENllON SHALL BE 
PAID TO THOSE AREAS WliERE GRADES EXCEED 3 PERCENT. 

17. TEMPORARY EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOT TO BE REMOVED UNllL ALL DISTURBED 
AREAS ARE STABILIZED. AFTER STABILIZAllON IS COMPLETE, MEASURES SHALL BE REMOVED WITHIN 30 DAYS. 
TRAPPED SEDIMENT SHALL BE SPREAD AND SEEDED. 

18. ALL SEDIMENT lRAPS AND BASINS SHALL REMAIN IN PLACE UNllL THE MAJORITY OF THE SINGLE-FAMILY HOUSES 
HAVE BEEN CONSTRUCTED AND SHALL NOT BE REMOVED WITHOUT AUTHORIZAllON FROt.f THE JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION. 

19. AS-BUILT DRAWINGS MUST BE PROVIDED FOR ALL DETENTION/BMP FACILillES. ALSO UPON COt.fPLEllON, 
THE CONSTRUCllON OF ALL DETENllON/BMP FACILillES SHALL BE CERllFIED BY A PROFESSIONAL ENGINEER 
WHO INSPECTED THE STRUCTURE DURING CONSTRUCllON. THE CERllFICAllON SHALL STATE THAT TO THE BEST 
OF HIS/HER ..UDGMENT, KNOWLEDGE, AND BELIEF, THE STRUCTURE WAS CONSTRUCTED IN ACCORDANCE WITH 
THE APPROVAL PLANS AND SPECIFICATIONS. 

SEQUENCE OF CONSTRUCTION 

1. PRELIMINARY FIELD LAYOUT & CLEARING LIMITS: 
- CLEAR LIMITS SHALL BE MARKED WITH RIBBON 
- RIBBON SHALL ALSO SERVE AS TREE PROTECTION MARKER 

2. INITIAL EROSION & SEDIMENT CONTROL MEASURES TO BE EMPLOYED: 
- CONSTRUCTION ENTRANCES 
- SILT FENCING 
- TREE PROTECTION 
- ROCK CHECK DAMS ALONG INDUSTRIAL BLVD 

3. CLEAR AND GRUB DESIGN A TED AREA AND REMOVE TOPSOIL. REMOVE EXISTING FRENCH 
DRAIN ALONG PROPERTY FRONTAGE. 

4. INSTALL THE BMP FACILITY AND TEMPORARY DIVERSION DIKES. BMP FACILITY TO ACT AS 
TEMPORARY SEDIMENT BASIN DURING CONSTRUCTION ACTIVITIES. THE SEDIMENT CLEANOUT 
LEVEL IS 84.0 

5. PREPARE BUILDING PAD AND ROUGH GRADE SITE. 

6. INSTALL SANITARY FORCE MAIN AND WATER MAIN ALONG INDUSTRIAL BLVD. INSTALL 
UTILITY SERVICE UNES INTO SITE. GRINDER PUMP TO BE INSTALLED IN ACCORDANCE WITH 
MANUFACTURER'S RECOMMENDATIONS. 

7. INSTALL STORM DRAINAGE MEASURES: 
- ENTRANCE CULVERT 
- GRASSED DITCHES 
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6' 'MOE SAFETY BENCH 
@ 0% ELEV=86.00 

10• TOP 
'MDlH 

KEY TRENCH TO HAVE 4' MIN. 
DEPTH AND WIDTH. (EXACT 
DIMENSIONS TO BE DETERMINED 
BY GEOTECHNICAL ENGINEER) 

MIN. 8" THICK STONE 
BASE CONSISTING 
OF VDOT #57 STONE 

CREST OF 
RISER 
ELEV= 88.6 

8.5± LF OF 4". PV 
SLOPE W / SUPPOF 
INV. IN = 84.00 ( 
INV. OUT = 86.80 
(SEE DETAIL THIS 

BACKFILL RISER . 
W/ 3,000 PSI CC 

6' X 6' X 1.5' CO 
W/ 3,000 PSI CO 

BMP i4 - WET POND - SECTION A-A 

DAM CONSTRUCTION NOTES 
1 A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM SITE SHALL BE PERFORMED 
T.O ENSURE SUITABILITY OF THE SUBGRADE. THE GEOTECHNICAL INVESTIGATION WILL DETERMINE 
SUITABILITY OF THE FILL MATERIAL, RECOMMENDED ANTI-SEEP MEASURES. KEY TRENCH DEPTH AND 
WIDTH AND THE ANTICIPATED LOCATION OF THE PHREATIC LINE. THESE RECOMMENDATIONS ARE 
HEREBY MADE A PART OF THE DAM'S CONSTRUCTION SPECIFICATIONS. A REPRESENTATIVE OF THE 
GEOTECHNICAL CONSULTANT SHALL BE ON SITE DURING CONSTRUCTION TO ENSURE PROPER ~ 
MATERIALS AND DAM CONSTRUCTION METHODS ARE UTILIZED. FOLLOWING DAM CONSTRUCTION, THt. 

• GEOTECHNICAL CONSULTANT SHALL PROVIDE WRITTEN DOCUMENTATION, SIGNED BY A PROFESSIONAL 
ENGINEER, THAT THE DAM WAS BUILT IN ACCORDANCE WITH THEIR RECOMMENDATIONS, PLANS, AND 
SPECIFICATIONS. THE GEOTECHNICAL CONSULTANT SHALL COORDINATE WITH THE DESIGN ENGINEER IN 
ORDER TO COMPLETE THE JCC ENVIRONMENTAL DIVISION STORMWATER MANAGEMENT/BMP FACILITIES 
CONSTRUCTION AND AS-BUlL T CERTIFICATION FORM. THE CONTRACTOR SHALL BE RESPONSIBLE FOR 
COORDINATING THE DAM CONSTRUCTION SCHEDULE WITH THE GEOTECHNICAL CONSULT ANT IN ORDER 
TO ENSURE ON-SITE MONITORING. 

2. SITE PREPARATION: TRUCTION AREA TO 
THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT COVER IN C~N~ D BY STRIPPING 
~~~~v~ .. ~LL _UNSUITABLE MAT~~~~~ TH~ ~-~~!;:'~T_A~~E .~.A ... "S~~A';-~,..;r~n~toJEr. R.fru~~S AND ROOT?.-. AND 

4 CUTOFF TRENCH/KEY TRENCH: 
THE TRENCH SHALL BE EXCAVATED ALONG THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH SHALL 
BE AS SHOWN ON THE PLANS AND SHALL EXTEND UP BOTH ABUTMENTS. THE BOTTOM WIDTH SHALL 
BE WIDE ENOUGH TO PERMIT OPERATION OF COMPACTING EQUIPMENT. THE SIDE SLOPES SHALL BE NO 
STEEPER THAN 1: 1. COMPACTING OPERATIONS. 

5 pRINCIPAL SPILLWAY: 
T··r:- BOTTOM OF THE SPILLWAY RISER FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE 
G~QTECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND LOOSE MATERIALS ARE REMOVED AND. 

T ACCEPTABLE BEARING CONDITIONS EXIST IN THE FOUNDATION'S BASE. ALL JOINTS IN THE 
~~~~CIPAL SPILLWAY STRUCTURE SHALL BE WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS SUCH AS 

NO GRAVEL OR CRUSHED STONE SHALL NOT BE USED AS BACKFILL AROUND THE BARREL OR 
SA TI_:SEEP COLLAR. FILL MATERIAL SHALL BE PLACED AROUND THE PIPE IN 4 INCH LAYERS AND 
AN M.PACTED BY HAND TO THE SAME DENSITY AS THE EMBANKMENT. AMINIMUM OF TWO FEET OF FILL 
~~ALL BE HAND-COMPACTED OVER THE BARREL BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. 

6. VEGETATIVE STABILIZATION: 
PiNAL VEGETATIVE COVER (STABILIZATION) SHALL CONSIST OF TOP SOILING, LIMING, FERTILIZING, 
SEEDINr. ,..~, ..... u111 r:HING TO ASSLJRF A !='IRivt C:::TANn nl=' r.RLI.C:::C:: ac:: c::nn11.1 ac ooArTirAo c-r:-.-. ... .- ..... 

STORMWATER MAN, 
PROPER MAINTENANCE OF THIS FACII 

, FACILITY, SPILLWAY($) AND DOWNSTj; 
VEGETATION IN DISTURBED AREAS. It-

' ANTICIPATED THAT UNDER NORMAL C 
IF OTHER CONSTRUCTION OR RELATE 
PROVIDED AND INSPECTIONS PERFORI 

A DESIGNATED REPRESENTATIVE OF . 
THE FOLLOWING WORKING DAY IF A I 
ONE (1) INCH OR MORE OF GAUGED 
MAY JOINTLY INSPECT THE STRUCTUI 

' ENSURE APPROPRIATE MAINTENANCE: 
WILL BE IN ACCORDANCE WITH THE 
MADE AVAILABLE TO COUNTY INSPEC 

INSPECTION AND MAINTENANCE OF T 

1 THE INSPECTION FOR SEDIMENT E 

S.EDIMENT DEPTH WITHIN THE STORA( 
POND (i.e. CLEANOUT ELEVATION ~83 · 
LEAST ONCE PER YEAR, CLEAN T.JE 
-- --· --- _ .... ,.H • ..,.",- f"'""AI""'IIITV AT AN 
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IDE GRASS:...UNED TRAPEZOIDAL 
NEL WITH 4: l SIDE SLOPES AND 
II MUM DEPTH. •·•·· ELEV 0 CONTROL 
~N=89:3o 

EXISTINc·······················••••••·•·· 
GRADE.....••··.·.······•··· 

•· . KEY TRENCH TO HAVE 4' MIN • 
. ··.. .. . DEPTH AND WIDTH. (EXACT 

} DIMENSIONS TO BE DETERMINED 
BY GEOTECHNICAL ENGINEER) 

MIN. 8" THICK STONE 
BASE CONSISTING 
OF VDOT #57 STONE 

100 YR HIGH WATER ELEV.= 88.99 

CREST OF 
RISER 
ELEV= 88.6 

. I I f 2 YR HIGH WATER ELEV.= 88.51 ill
10 YR HIGH WATER ELEV.= 88.78 

~£NORMAL POOL ELEV.= 87.00. 

8.5± LF OF 4" PVC @ REVERSE 
SLOPE WI SUPPORTS . 
INV. IN = 84.00 (4"x 4" TEE) 
INV. OUT = 86.80 @ RISER 
(SEE DETAIL THIS SHEET) 

BACKFILL RISE~ JO ELEV= 81.00 
WI 3, 000 PSI CONCRETE 

6' x 6' xJ.~' CONCRETE BASE 
WI 3,000 PSI CONGRETE 

EXCAVATE A MINIMUM OF 18" 
OF TOPSOIL TO SUITABLE BASE 

BMP #4 - WET POND - SECTION A-A 

TION NOTES 
JCH/KEY TRENCH: 
IALL BE EXCAVATED ALONG THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH SHALL 
)N THE PLANS AND SHALL EXTEND UP BOTH ABUTMENTS. THE BOTTOM WIDTH SHALL 
H TO PERMIT OPERATION OF COMPACTING EQUIPMENT. THE SIDE SLOPES SHALL BE NO 
1: 1. COMPACTING OPERATIONS. 

:>ILL WAY: 
. THE ·sPILLWAY RISER FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE 
~NGINEER TO ENSURE THAT ALL UNSUITABLE AND LOOSE MATERIALS ARE REMOVED AND. 
ILE BEARING CONDITIONS EXIST IN THE FOUNDATION'S BASE. ALL JOINTS IN THE 
.WAY STRUCTURE SHALL BE WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS SUCH AS 
JR CRUSHED STONE SHALL NOT BE USED AS BACK~LL AROUND THE BARREL OR 
LAR. FILL MATERIAL SHALL BE PLACED AROUND THE PIPE IN 4 INCH LAYERS AND 
HAND TO THE SAME DENSITY AS THE EMBANKMENT. AMINIMUM OF TWO FEET OF FILL 

I-COMPACTED OVER THE BARREL BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. 

STABILIZATION: 

v'E COVER (STABILIZATION) SHALL CONSIST OF TOP SOILING, LIMING, FERTILIZING, 
,,,,,..,,,,,.,, .......... ,.-.,. Ar-r"'tll""''r- A. r-tt"'\lA. ,-.'TAit.ll"'\ J""\r- ,...t""\At""',-. Ar"' ,....,....,-..1.1 Af""" ,.....,......__..,..,_,., ---···-··-

STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 
PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE 
FACILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF 
VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE REQUIRED ONCE EVERY 10 YEARS. 
IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE 
PROVIDED AND INSPECTIONS PERFORMED AT LEAST ONCE WEEKLY. 

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM STRUCTURE AFTER EACH SIGNIFICANT RAINFALL EVENT OR 
THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAy OCCURS. A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS 
ONE (1) INCH OR MORE OF GAUGED RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY 
MAY JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, WILL BE TAKEN TO 
ENSURE APPROPRIATE MAINTENANCE. WHERE STRUCTURES ARE TO BE MAINTAINED JOINTLY, ALLOCATION OF MAINTENANCE COSTS 
WILL BE IN ACCORDANCE WITH THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS. KEYS TO LOCKED ACCESS POINTS SHALL BE 
MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL MEASURES: 

1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A PHYSICAL DETERMINATION OF 
SEDIMENT DEPTH WITHIN THE STORAGE AREA. IF THE DEPTH OF SEDIMENT REACHES THE DEPTH OF 1'-6" ABOVE THE BOTTOM OF 

' POND (i.e. CLEANOUT ELEVATION 83.50), REMOVAL IS REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT 
LEAST ONCE PER YEAR, CLEAN _THE RISER BOTTOM AND OUTLET PIPE OF ACCUMULATED SEDIMENTS. DISPOSE OF SEDIMENTS 

.·.·.·.· .. · .... :-:: 

1951 

.. :-?: .. ·<·<:::}::::.::::{.::::;:::;::·::::::::;::::: 

•••••••••••••••••••••••• • ••• 

:~1as; 

················75 
: :. 

In the ....... t the ln....rt 
of the outfall pipe Ill 
high.- than the bottom 
of the atructure, the In-. 
Y8l"t of the atructure 
lhall be lhoped with ce
ment mortar to preYent 
ltandh; rK pondlng of 
wot.. In the atructure. 
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3-J.6'x3.6' ANll-SEEP COLLARS WITH 18' 
SPACING. COLLARS SHALL NOT BE LOCATED 
WITHIN -2' OF A PIPE JOINT. (DIMENSIONS, 

.. SfACING. AND MA 1ERJALSJO 6E VERIFIED BY 
GEOTECHNICAL ENGINEER.)i""'"·.·.··-"-· . ~-'---------J' 

KEY/TRENCH TO HAVE 4' MIN. 
DEPTH AND WIDTH. (EXACT 
DIMENSIONS TO BE DETERMINED 
BY GEOTECHNICAL ENGINEER) 

MIN. 8" THICK STONEJ 
BASE CONSISTING 
OF VDOT #57 STONE 

\_BACKFILL RI!';ER T, 
W/ 3,000 PSt cor 

6' X 6' X t.,~' 6~~ 
W/ 3,000 PSI ,CON 

BMP #4- WET POND- SECTION A-A 

DAM CONSTRUCTION NOTES 
1. A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM SITE SHALL BE PERFORMED 
TO ENSURE SUITABILITY OF THE SUBGRADE. THE GEOTECHNICAL INVESTIGATION WILL DETERMINE 
SUITABILITY OF THE FILL MATERIAL, RECOMMENDED ANTI-SEEP MEASURES, KEY TRENCH DEPTH AND 
WIDTH, AND THE ANTICIPATED LOCATION OF THE PHREATIC LINE. THESE RECOMMENDATIONS ARE 
HEREBY MADE A PART OF THE DAM'S CONSTRUCTION SPECIFICATIONS. A REPRESENTATIVE OF THE 
GEOTECHNICAL CONSULTANT SHALL BE ON SITE DURING CONSTRUCTION TO ENSURE PROPER 
MATERIALS AND DAM CONSTRUCTION METHODS ARE UTILIZED. FOLLOWING DAM CONSTRUCTION. THE 
GEOTECHNICAL CONSULTANT SHALL PROVIDE WRITTEN DOCUMENTATION, SIGNED BY A PROFESSIONAL 
ENGINEER, THAT THE DAM WAS BUlL T IN ACCORDANCE WITH THEIR RECOMMENDATIONS, PLANS, AND 
SPECIFICATIONS. THE GEOTECHNICAL CONSULTANT SHALL COORDINATE WITH THE DESIGN ENGINEER IN 
ORDER TO COMPLETE THE JCC ENVIRONMENTAL DIVISION STORMWATER MANAGEMENT/BMP FACILITIES 
CONSTRUCTION AND AS-BUlL T CERTIFICATION FORM. THE CONTRACTOR SHALL BE RESPONSIBLE FOR 
COORDINATING THE DAM CONSTRUCTION SCHEDULE WITH THE GEOTECHNICAL CONSULTANT IN ORDER 
TO ENSURE ON-SITE MONITORING. 

2. SITE PREPARATION: 
THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT COVER IN CONSTRUCTION AREA TO 
REMOVE ALL UNSUITABLE MATERIALS. THE UNSUITABLE MATERIALS TO BE REMOVED BY STRIPPING 
SHALL INCLUDE ALL TOPSOIL, DEBRIS AND VEGETABLE MATTER. INCLUDING STUMPS AND 'ROOTS, AND 
ALL OTHER MATERIALS WHICH MAY BE UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION. 

3. EMBANKMENT: 
THE EXPOSED SUB GRADE SOILS SHALL BE CAREFULLY INSPECTED BY THE GEOTECHNICAL ENGINEER 
ANY UNSUITABLE MATERIALS THUS EXPOSED SHALL BE REMOVED AND REPLACED WITH A WELL 
COMPACTED, SUIT ABLE MATERIAL. DENSITY TESTING, AT THE DISCRETION OF THE 
OWNER/GEOTECHNICAL ENGINEER, SHALL BE PERFORMED AT THIS TIME. THE EMBANKMENT SHALL BE 
KEYED INTO THE UNDISTURBED (EXISTING) SOIL STRATUM. EMBANKMENT SHOULD BE KEYED AT LEAST 
3 FEET INTO THE STRATUM OR AS SPECIFIED BY THE GEOTECHNICAL ENGINEER (WIDTH=6 FT. MIN.) 
THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRM AND STABLE EXISTING 
SUB-GRADE WHICH HAS BEEN PREPARED SO AS TO REMOVE ALL ORGANIC, LOOSE , AND GENERALLY 
UNSUITABLE MATERIAL. ALL MATERIALS TO BE USED FOR BACKFILL OR COMPACTED FILL SHALL BE 
INSPECTED AND, IF NECESSARY, TESTED BY THE GEOTECHNIAL ENGINEER IN ACCORDANCE WITH ASTM 
D2487 PRIOR TO PLACEMENT, TO DETERMINE IF THEY ARE SUITABLE FOR THE INTENDED USE. THE 
FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW AREAS. IT SHALL BE CLEAN MINERAL 
SOIL, FREE OF ROOTS, WOOD VEGETATION, OVERSIZED STONES. ROCKS, OR OTHER OBJECTIONABLE 
MATERIALS. MATERIALS TO BE USED FOR THE CONSTRUCTION OF THE SHELL SHALL BE SELECT 
BACKFILL FREE OF STUMPS, ROOTS, ROCKS, TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE 
IMPERVIOUS CLAY CORE. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE SCARIFIED A MINIMUM 
OF 4 INCHES PRIOR TO PLACEMENT OF FILL. 
THE FILL MATERIAL'S MOISTURE CONTENT SHALL BE (+3 TO -2) PERCENTAGE POINTS OF OPTIMUM 
MOISTURE CONTENT AS DETERMINED BY ASTM D2216 (I.E. IN GENERAL THE FILL MATERIAL SHOULD 
CONTAIN SUFFICIENT MOISTURE SO THAT IT CAN BE FORMED INTO A BALL WITHOUT CRUMBLING. IF 
WATER CAN BE SQUEEZED OUT OF THE BALL. IT IS TOO WET FOR PROPER COMPACTION). FILL 
MATERIAL WILL BE PLACED IN 6 TO 8 INCH CONTINUOUS LAYERS OVER THE ENTIRE LENGTH OF THE 
FILL. FIRST LIFT ON SUBGRADE MAY BE PLACED AT A DEPTH UP TO 30 INCHES TO BRIDGE 

_ SUBGRADE WITH OVER OPTIMUM MOISTURE CONTENT. COMPACTION, AS NOTED ON PLAN, SHALL BE 
OBTAI NED GENERALLY BY USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE MERGED 
NATURALLY INTO THE EXISTING GRADES. 

4" PVC CAP DRILLED --
W/2.4" DIA. ORIFICE 

INV.= 87.00 
INV.= 86.80:±: 
l& RISER 

4. CUTOFF TRENCH/KEY TRENCH: 
THE TRENCH SHALL BE EXCAVATED ALONG THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH SHALL 
BE AS SHOWN ON THE PLANS AND SHALL EXTEND UP BOTH ABUTMENTS. THE BOTTOM WIDTH SHALL 
BE WIDE ENOUGH TO PERMIT OPERATION OF COMPACTING EQUIPMENT. THE SIDE SLOPES SHALL BE NO 
STEEPER THAN 1: 1. COMPACTING OPERATIONS. 

5. PRINCIPAL SPILLWAY: 
THE BOTTOM OF THE SPILLWAY RISER FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE 
GEOTECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND LOOSE MATERIALS ARE REMOVED AND 
THAT ACCEPTABLE BEARING CONDITIONS EXIST IN THE FOUNDATION'S BASE. ALL JOINTS IN THE . 
PRINCIPAL SPILLWAY STRUCTURE SHALL BE WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS SUCH AS 
SAND, GRAVEL OR CRUSHED STONE SHALL NOT BE USED AS BACKFILL AROUND THE BARREL OR 
ANT!- SEEP COLLAR. FILL MATERIAL SHALL BE PLACED AROUND THE PIPE IN 4 INCH LAYERS AND 
COMPACTED BY HAND TO THE SAME DENSITY AS THE EMBANKMENT. AMINIMUM OF TWO FEET OF FILL 
SHALL BE HAND-COMPACTED OVER THE BARREL BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. 

6. VEGETATIVE STABILIZATION: 

FINAL VEGETATIVE COVER (STABILIZATION) SHALL CONSIST OF TOP SOILING, LIMING, FERTILIZING, 
SE::DING, AND MULCHING TO ASSURE A FIRM STAND OF GRASS AS SOON AS PRACTICAL. SEDIMENT 
BASINS AND OTHER TEMPORARY EROSION CONTROL MEASURES ARE TO BE REMOVED ONLY WHEN 
STABILIZATION IS COMPLETE. FINAL VEGETAL COVER SHALL BE PROVIDED IN ACCORDANCE WITH THE 
FOLLOWING: 

TCC>SQIL: 
LIME: 
SEED: 
FERTILIZER: 
MULCH: 

7' 

L 

AT :..EAST 4" THICKNESS OBTAINED FROM STOCKPILES ON SITE, FREE OF LARGE DEBRIS. 
4.000#/ACRE (90#/1,000 S.F.) 
KENTUCKY 31 TALL FESCUE 250#/ACRE (6#/1,000 SF.) 
10/10/10 MIX, 1,000#/ACRE FALL (23#/1.000 S.F.) 
STRAW OR HAY (LOCALLY OBTAINED) 4,000#/ACRE (90#/1,000 S.F.) 

1'± 

I STORMWA TER MANA 
PROPER MAINTENANCE OF THIS FACILI 
FACILITY, SPILLWAY(S) AND DOWNSTRE 
VEGETATION IN DISTURBED AREAS, IN~ 
ANTICIPATED THAT UNDER NORMAL CC 
IF OTHER CONSTRUCTION OR RELATED 
PROVIDED AND INSPECTIONS PERFORM 

A DESIGNATED REPRESENTATIVE OF TI 
THE FOLLOWING WORKING DAY IF A W 
ONE (1) INCH OR MORE OF GAUGED F 
MAY JOINTLY INSPECT THE STRUCTURI 
ENSURE APPROPRIATE MAINTENANCE. 
WILL BE IN ACCORDANCE WITH THE TI 
MADE AVAILABLE TO COUNTY INSPEC1 

INSPECTION AND MAINTENANCE OF TH 

1. THE INSPECTION FOR SEDIMENT 81 
1 

SEDIMENT DEPTH WITHIN THE STORAGI 
. POND (i.e. CLEANOUT ELEVATION 83.5 

LEAST ONCE PER YEAR, CLEAN THE F 
REMOVED FROM THE FACILITY AT AN 

2. PERFORM MAINTENANCE MOWiNG 1 
MOWED IN EARLY SUMMER AFTER EME 
ANNUAL WEEDS FROM MATURING. MC 
TO GROW ON ANY PART OF THE GRAI 

"" 3. PERFORM SOIL SAMPLING ON ST~ 
BE PERFORMED BY A QUALIFIED IND(J 
TEST RECOMMENDATIONS. . '{ I 

i 4. IN STABILIZED POND AREAS, IF Y. 
ACCORDANCE WITH RECOMMENDA TI~ 
THAN 40% BUT LESS THAN 70'1'; OF",! 
RECOMMENDATIONS 1 
5. PERFORM QUARTERLY INSPECTION 
DEBRIS. 1M MEDIATELY REMOVE AN 'I' [ 
APPEARANCE. 

6. PERFORM YEARLY STRUCTURAL 1~ 
THE CONCRETE RISER. ANTI-VORTEX 
IS EVIDENT, FURTHER INVESTIGATION 1 

STRUCTURE. 

, 7. PERFORM QUARTERLY INSPECTION 
BORROWS OR SLOPE EROSION. IIAMEi 

8 RECORD KEEPING. THE OWNER C 
OR INSPECTIONS PERFORIAED FOR THI 

! PROVIDED TO THE COUNTY UPON REC 

1 9. THE FACILITY SHALL NOT BE M()( 
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IP i4 - WET POND - SEC IIUN 

:S 

ED ALONG THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH SHALL 
NO SHALL EXTEND UP BOTH ABUTMENTS. THE BOTTOM WIDTH SHALL 
ERATION OF COMPACTING EQUIPMENT. THE SIDE SLOPES SHALL BE NO 
; OPERATIONS. 

RISER FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE 
SURE THAT ALL UNSUITABLE AND LOOSE MATERIALS ARE REMOVED AND 
~DITIONS EXIST IN THE FOUNDATION'S BASE. ALL JOINTS IN THE 
: SHALL BE WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS SUCH AS 
ONE SHALL NOT BE USED AS BACKFILL AROUND THE BARREL OR 
~IAL SHALL BE PLACED AROUND THE PIPE IN 4 INCH LAYERS AND 
3AME DENSITY AS THE EMBANKMENT. AMINIMUM OF TWO FEET OF FILL 
VER THE BARREL BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. 

31LIZATION) SHALL CONSIST OF TOP SOILING, LIMING, FERTILIZING, 
;sURE A FIRM STAND OF GRASS AS SOON AS PRACTICAL. SEDIMENT 
Y EROSION CONTROL MEASURES ARE TO BE REMOVED ONLY WHEN 
NAL VEGETAL COVER SHALL BE PROVIDED IN ACCORDANCE WITH THE 

:KNESS OBTAINED FROM STOCKPILES ON SITE, FREE OF LARGE DEBRIS. 

#/1,000 S.F.) 
LL FESCUE 250#/ACRE (6#/1,000 S.F.) 
000#/ACRE FALL (23#/1,000 S.F.) 
LOCALLY OBTAINED) 4,000#/ACRE (90#/1,000 S.F.) 

1'± 

4"x4" PVC TEE 

STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 
PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE 
FACILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF 
VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE REQUIRED ONCE EVERY 10 YEARS. 
IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE PERFORMED ON UPSLOPE PARCELS. ADEQUATE PROTECTION SHOULD BE 
PROVIDED AND INSPECTIONS PERFORMED AT LEAST ONCE WEEKLY. 

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM STRUCTURE AFTER EACH SIGNIFICANT RAINFALL EVENT OR 
THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS 
ONE (1) INCH OR MORE OF GAUGED RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY 
MAY JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, WILL BE TAKEN TO 
ENSURE APPROPRIATE MAINTENANCE. WHERE STRUCTURES ARE TO BE MAINTAINED JOINTLY, ALLOCATION OF MAINTENANCE COSTS 
WILL BE IN ACCORDANCE WITH THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS. KEYS TO LOCKED ACCESS POINTS SHALL BE 
MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL MEASURES: 

1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A PHYSICAL DETERMINATION OF 
1 

SEDIMENT DEPTH WITHIN THE STORAGE AREA. IF THE DEPTH OF SEDIMENT REACHES THE DEPTH OF 1'-6" ABOVE THE BOTTOM OF 
POND (i.e. CLEANOUT ELEVATION 83.50), REMOVAL IS REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT 
LEAST ONCE PER YEAR, CLEAN THE RISER BOTTOM AND OUTLET PIPE OF ACCUMULATED SEDIMENTS. DISPOSE OF SEDIMENTS 
REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 

2. PERFORM MAINTENANCE MOWi:~G OF POND GRASSES AT LEAST TWICE EACH YEAR. GRASSES SUCH AS TALL FESCUE SHOULD BE 
MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF 
ANNUAL WEEDS FROM MATURING. MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED 
TO GROW ON ANY PART OF THE GRADED EMBANKMENT. 

3. PERFORM SOIL SAMPLING ON STABILIZED POND SOIL AREAS ONCE EVERY FOUR ( 4) YEARS. SOIL SAMPLING AND TESTING SHOULD 
BE PERFORMED BY A QUALIFIED :NDEPENDENT TESTING LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH 
TEST RECOMMENDATIONS. 

4. IN STABILIZED POND AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME FERTILIZE AND SEED IN 
ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN DAM CONSTRUCTION NOTES. IF VEGETATION COVERS MORE 
THAN 40% BUT LESS THAN 70~ OF SOIL SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 

5. PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTION AND CREST OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED 
DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE 
APPEARANCE. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE F ACIUTY FOR DAMAGE. STRUCTURAL INSPECTION SHALL BE PERFORMED ON 
THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, ORIFICE/ WEIR(S). OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE 
IS EVIDENT, FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE INTEGRITY OF THE 
STRUCTURE. 

7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE DETENTION FACILITY FOR SIGNS OF ANIMAL/ RODENT 
BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS. REFILLING OR RESEEDING AS APPROPRIATE. 

8. RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, ACCURATE WRITTEN RECORDS 
OR INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. COPIES SHALL BE 
PROVIDED TO THE COUNTY UPON REQUEST. · 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF THE COUNTY. 

-STEPS IN ACCORDANCE ~TH VDOT 
sro. sr-1 (106.09) -------~ 

4" PVC CAP 
DRILLED W/2.4" 
DIA. ORIFICE ___ ....__ 

72" (O.D.) RCP ANTI-VORTEX 
DEVICE. (SEE DETAIL THIS 
SHEET) 

CREST OF RISER 
EL=88.6 

4 6' BENCH ---.:=-11 , ... ----1 
INV=84.00 

-- -- ... ...-r-1""\. 

~ INV.=8~6.~0~0:___-r":', ,--"'--"'1--:liTi l=i~, , 

In the ewnt the lnwrt 
of the outfclll pipe 18 
high«' thGn the bottom 
of the ltructure, the In- . 
wrt of the ltruc:ture 
lhGII be lhapecl with ce
ment mortar to prewnt 
.tanding or pending of 
water In the ltruc:ture. 

A Step• en to be proWSed 
when 'H' 18 ~-a' or great•. 

, F'or .tap detol• - st'd ST-1. 

~ t~ 15" Size 
lllntnum ~-a' iz'-3W Depth H 
Cu. YdL .047 t.ota Cono. 

FUN 
(COVER RDofO~) 

ta" 24. 'J1:I' .. 
~-tlt :r-t· f;r-7lt ··-~ 
t.t-43 1.330 t.W 1.731 

STANDJ 

4• x 4" PVC TEE 
INV=84.00 
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) S.F.) 

3. PERFORM SOIL SAMP - -- .. -- -···-· .. --- -
BE PERFORMED BY A LING ON STABILIZED POND SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL SAMPLING AND TESTING SHOULD 
TEST RECOMMENDATIO~~ALIFIED :NDEPENDENT TESTING LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH 

4. IN STABILIZED POND AREA 
ACCORDANCE WIT S, IF VEGETATION COVERS LESS THAN 40" OF SOIL SURFACES, LIME FERTILIZE AND SEED IN 
THAN 40% B H RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN DAM CONSTRUCTION NOTES. IF VEGETATION COVERS MORE 
RECOMMENDAUTio~~SS THAN 70')!; OF SOIL SURFACES. LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 

5. PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTION AND CREST OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED 
DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE 
APPEARANCE. 

6. PERFORM YEARLy STRUCTURAL INSPECTIONS OF THE F AGILITY FOR DAMAGE. STRUCTURAL INSPECTION SHALL BE PERFORMED ON 
THE CONCRETE RISER, ANTI- VORTEX DEVICE. TRASH RACK, ORIFICE/ WEIR(S). OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE 
IS EVIDENT, FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE INTEGRITY OF THE 
STRUCTURE. 

7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE DETENTION FACILITY FOR SIGNS OF ANIMAL/ RODENT 
BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR RESEEDING AS APPROPRIATE. 

8. RECORD KEEPING. THE OWNER OR DESIGN A TED REPRESENTATIVE SHALL KEEP REASONABLE, ACCURATE WRITTEN RECORDS 
OR INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. COPIES SHALL BE 
PROVIDED TO THE COUNTY UPON REQUEST. . 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF THE COUNTY. 

(l 

72" (O.D.) RCP ANTI-VORTEX 
DEVICE. (SEE DETAIL THIS 
SHEET) 

CREST OF RISER 
EL=88.6 

· STEPS IN ACCORDANCE WITH VDOT 
SiD. ST-1 (106.09) -~ 

4" PVC CAP 
DRILLED W/2.4" 
DIA. ORIFICE....__ 

6' BENCH 

INV.=86.00 

CONCRETE TO BE WA TERllGHT IN 
ACCORDANCE WITH ASTM C361 -· ..___ 

12" RCP 

FLOW - INV.=81.0 --...._ 

r-18" 

COMPACTED SUBGRADE 

I ~ 1-c-:". 

·.4. 

i ..... 

! .. 
... ... 

I ::z: ... 

'lo ,. ···· .. 

I 

~ 12" 15" 1r SID 
WJnmum r-<1' iz'-:s)C iz'-e~ Dtpth H 

Cu. YelL .847 1..()411 1.1~ Cono. 

e:::.=:=J 1.:. 
..... 

~,:;:.=:! 
.• 

~ '., 

· .. ·· 
e::==~ :. 

·.·.· 

•.J 

24" 'Jd' 38" 

:s'-1" l:s'-7~ •·-r 
1.338 1.535 1.n1 

- .. i:!j .) QKWJ1~ ....-p ttut• WU.II 

I 12"x12" pl08tlc hardwcn doth 
1/4" melh or gaiYCIIIIzed etMI ; wire, minimum wire ella. 0.03 
lndl, number 4 melh hard-

~ wen doth andlored firmly 
to out8kle of etructure. I ::z: 

® ,. depth aggregate 
18;. f78, or f8 
X 8 width 

For cletala of~ Dl-7 n 

42" 

j-4'-e~ 

Pr.coet Unft "-nbly Dlagrar 
Pr.coet General Not., pcl9e • 
Applicable Pr.coet Boee. m.. 
Detol., povea 103.07 thru 10 

1.827 

Dl-7 - No .,tw GENERAL NOlES 
DI-7A - Single gutw when drop Inlet le on a 91'C1C1eo When tpe0111ec1 on p.. h lnwrt le to b. lhciped In --- wH 
Dl-78 - Dauble "'"*" when drop Inlet le In Cl 81111 ..._ two ...... 15-1. 

1he t,pe of Inlet cWaled IMNon to bf oonelruotied • be at h option of For detale of _. -· oolcr and trot-. and m.thocl of plooln 
ihe oontraotor. approocll vutw - lheet 2 of 2. 

STANDARD MEDIAN DR 
NOT TO SCALE 

4" x 4" PVC TEE 
INV=84.00 

PIPE SUPPORTS 
(SEE DETAIL THIS SHEET) 

POND INV.=82.0 
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'7 
> 

<::; 

0 

u 
0 
0 
Ll) 
co 
co 

c 
0 

~UIL, r~~~ v• ·~-- ·-· 

MATERIALS. MATERIALS TO BE USED FOR THE CUN:> I r-;u~_, II VI~ v• , .. ~ - __ _ 

BACKFILL FREE OF STUMPS, ROOTS, ROCKS, TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE 
IMPERVIOUS CLAY CORE. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE SCARIFIED A MINIMUM 
OF 4 INCHES PRIOR TO PLACEMENT OF FILL. 
THE FILL MATERIAL'S MOISTURE CONTENT SHALL BE (+3 TO -2) PERCENTAGE POINTS OF OPTIMUM 
M91STURE CONTENT AS DETERMINED BY ASTM 02216 (I.E. IN GENERAL THE FILL MATERIAL SHOULD 
CONTAIN SUFFICIENT MOISTURE SO THAT IT CAN BE FORMED INTO A BALL WITHOUT CRUMBLING. IF 
VfATER CAN BE SQUEEZED OUT OF THE BALL, IT IS TOO WET FOR PROPER COMPACTION). FILL 
MATERIAL WILL BE PLACED IN 6 TO 8 INCH CONTINUOUS LAYERS OVER THE ENTIRE LENGTH OF THE 
FILL. FIRST LIFT ON SUBGRADE MAY BE PLACED AT A DEPTH UP TO 30 INCHES TO BRIDGE 
SUBGRADE WITH OVER OPTIMUM MOISTURE CONTENT. COMPACTION, AS NOTED ON PLAN, SHALL BE 
OBTAINED GENERALLY BY USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE MERGED 
NATURALLY INTO THE EXISTING GRADES. 

4.. PVC CAP DRILLED ---
W/2.4" DIA. ORIFICE 

INV.= 87.00 
INV.= 86.80± 
@RISER 

7' 

GALVANIZED 
METAL STRAP 
TO BE ATIACHED 
TO 2" x 4" 
BRACE W/ 
GALVANIZED 

PROPOSED 4" 
PVC REVERSE 
SLOPE 

THRU BOLTS 

12" THICK 
CONCRETE 
FOOTING--.... 
W/3,000 P.S.I. 
CONCRETE 

PRESSURE TREATED 
4"x4" WOODEN 
COLUMN EMBEDDED 
IN CONCRETE (TYP.) 

1'± 

4 

<' <,, ,] 

1- 1'-8" 
(TYP.) 

4"x4" PVC TEE 
INV=84.00 

PRESSURE TREATED 
2"x4" WOODEN 
PIPE BRACE 

POND INV.=82.0 

< 

1-L-
.. (TYP) 

---WELL COMPACTED~ 
_,---WELL COMPACTED~ 

SUBGRADE 
~ SUBGRADE 

FRONT ELEVA 110N SIDE ELEVA llON 

PIPE SUPPORTS 
NOT TO SCALE 

4 
:---11 

1s .. E:vloENT. FURTHEt< ll'l V[.,J '''-'" ,.v.. _ 
STRUCTURE. 

7. PERFORM QUARTERLY INSPECTION~ 
BORROWS OR SLOPE EROSION. IMMEC 

, 8. RECORD KEEPING. THE OWNER 0 
OR INSPECTIONS PERFORMED FOR THE 
PROVIDED TO THE COUNTY UPON REC 

9. THE FACILITY SHALL NOT BE MO[ 

. STEPS IN ACCORDANCE WllH VDOT 
sro. sr-1 (106.09) ---

6' BENCH 

INV.=86.00 

36" RCP RISER 

·_ =~n~' ~~t~-~-~~--
1--i I ~--1 I' ' 
(-: ] ~- I 't- - , ; , ___ , ' 1- 1 I ---

1 ~ 1=--=:t i t=-=t! ~:--

'-.- i 'I I ===fi 't' =-= I 1 _, 1--; -,1 
~--1 I 1--1 I , __ 

CONCRETE TO BE WATER~GHT IN 
ACCORDANCE WITH ASTh4 C361 ---==:::::--

1
---i 1 1--: ' :-

-1-~}__-, : _;_._~)-.-
·t' 11--1 II- --,, , 1--\,,-., 

-~=1 ! i=-=:=~1 := 
12" RCP 

FLOW - INV.=81.0 
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.... /{ r·~/F 
11,6,f\KII\S, ·~C:ORGE S. 

zor.rm rv12 
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/ 

.... / ~ .... o< •• 

300 LF± Of SHALLOW 
GRASSED SWALE @ SLOPES 

., , 'INDI}JATED. (5;EE DETAIL 
SH~ET 1,0) C/IS 5' OFF EP 
MIN. 12? DEpTH ( . ' . j 

i 

I 
; 
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., ' •,.. . ·; 
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PROPOSED 'BUILDING 
25,000 SF. 

.• .F.F.=1 01.0 ., 

,', 

AL STAT£ ROUT£ 754 
~-----•~······-····------~:~~L0~~~==------~~~~~--~~15~0~L~F±~O~F~RO~A~D==s·IDE/~~~-----

w,y. • 
-X'----X'---- X 

y. 

1()5.1 

1 Q).G 

104 

:. 

~- ; ; 

Ti>.X P/1RCEI_ (12-4)(1-15) 
1~/1-

0WEI~S BROC~WAY GLASS 
iOi'~rlJ lvl/ 

DITCH @ SLOPES INDICA TED 
W/ MIN. 9" DEPTH 

(SEE DETAIL, SHEE:r 10) 
.. ;,; " ..... 

'''"• ............................. /:! ... ' 

ID].6 

0 

ce 

, ,. 

'.' 

.. , 

t::=:..: PAVED FLUME TO .. , 

•', 

EXIST.) 

TRANSinON FROM .PG-2A. 
TYPE ''En TO Dl-7 ·, ·. · 

. (SEE DETAiL SI:IEET 9).. . 
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Hydrograph Summary Report 

t"lyd. Hydrograph Peak Time Time to Volume 
No. type flow interval peak 

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

1 Rational 2.1 1 20 5,154 

2 Rational 11.2 1 8 10,786 

3 Rational 2.9 1 20 7,020 

4 Rational 14.3 1 8 13,740 

5 Rational 4.1 1 20 9,879 

6 Rational 19.4 1 8 18,590 

7 Reservoir 0.5 1 31 10,315 

8 Reservoir 0.6 1 31 13,255 

9 Reservoir 4.6 1 26 18,098 

Return 
period 
(yrs) 

2 

2 

10 

10 

100 

100 

2 

10 

100 

2 .... 
/U
/00 

Inflow Maximum 
hyd(s) elevation 

(ft) 

- -

- -

- -

- -

- -

- -
2 88.22 

4 88.58 

6 88.97 

lj. ~~ 'F'J ,/ 

ttf ~CF5 ./ 
I~ ~llt:.FS v 

Page 1 

Maximum Hydrograph 
storage description 
(cuft) 

- 2YRPRE 

- 2YRPOST 

- 10YRPRE 

- 10 YR POST 

- 100YRPRE 

- 100YR POST 

22,371 2YRROUTE 

25,232 10YR ROUTE 

28,232 100YRROUTE 

/)" f.l J. 'i~ If(. 

(_ ;::.- 0- (J ~ 

'CbNP ~clfi~t' 
2..- 0.- ~'t- cF S <2 rt.. 99'. ~Z. ""-I"A!.£' 

/0- o. ~ crJ @_ tF't.. 817.~8 < F'.c.t: 

/00,. 4. {& c F.S G.. /r;t. • 118 · ?7 ~ PteE 

"T. o.D t;;l. f}! 1J' FB ::::. "·93
1 
i o,K. . 

t• M-1'. ..., .. .., 
C.' I'' I ..... I ..... 

Proj. file: WET POND R ASBUIL T.<IIDWfrle: New JCC.IDF Run date: 11-21-2001 
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Reservoir Report 

Reservoir No. 1 - WET POND 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage 
ft 

Elevation 
ft 

Contour area lncr. Storage Total storage 
sqft cuft cuft 

0.00 
1.00 
2.00 
3.00 
4.00 
4.10 
5.00 
6.00 
7.00 
8.00 

82.00 
81·' 

83.00 
84.00 
85.00 
86.00 
86.10 
87.00 
88.00 
89.oo10p B'l., 
90.00 

1,173 
1,645 
2,173 
2,758 
3,400 
4,854 
5,948 
7,143 
8,439 
9,836 

Culvert I Orifice Structures 
Jl!tl£(.,. t.F.o. 

[A] [8] [C] 

Rise in = 15.0./ 4.0"' 0.0 

Span in = 15.0./ 4.01/ 0.0 

No. Barrels = 1 1 0 
= 81.20" 

,/ 
Invert El. ft 86.70 0.00 

Length ft = 58.o/ 0.5../. 0.0 

Slope% = 7.41 ,./ 0.00 0.00 

= .013""' 
./ 

N-Value .013 .000 

Orif. Coeff. = 0.60../ 0.60 0.00 

Multi-Stage -- Yes No 

0 0 
1,409 1,409 
1,909 3,318 
2,466 5,784 
3,079 8,863 
413 9,276 
4,861 14,137 
6,546 20,683 
7,791 28,474 
9,138 37,612 

Weir Structures, ~ 
$' ''LI.St. £:S. 

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

0.0 Crest Len ft - / - 9.4 ...,/ 
,./ 

15.0 .,/ 0.0 

Crest El. ft = 88.70 89.40 0.00 

= 3.0~ ./ 
WeirCoeff. 3.00 0.00 

Eqn. Exp. = 1.50 1.50 0.00 

0.0 

0 

0.00 

0.0 Multi-Stage = Yes No No 

0.00 

.000 

0.00 

No Tailwater Elevation = 0.00 ft 

Page 1 

English 

[D] 

0.0 

0.00 

0.00 

0.00 

No 

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

Stage I Storage I Discharge Table 

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

0.00 0 82.00 2.59 0.00 0.00 0.00 0.00 
1.00 1,409 83.00 6.40 0.00 0.00 0.00 0.00 
2~00 3,318 84.00 8.71 0.00 0.00 0.00 0.00 
3.00 5,784 85.00 10.53 0.00 0.00 0.00 0.00 
4.00 8,863 86.00 12.07 0.00 0.00 0.00 0.00 
4.10 9,276 86.10 12.22 0.00 0.00 0.00 0.00 
5.00 14,137 87.00 13.44 0.15 0.00 0.00 0.15 
6.00 20,683 88.00 14.68 0.45 0.00 0.00 0.45 
7.00 28,474 89.00 15.83 0.61 4.64 0.00 5.26 
8.00 37,612 90.00 16.89 0.00 41.89 20.91 37.81 
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Hydrograph Plot 

Hyd. No. 1 
2 YR PRE 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

= Rational 
= 2 yrs 
= 2.6 ac 
= 3.30 in 
= New JCC.IDF 

Peak discharge = 2.15 cfs 
Time interval = 1 min 
Runoff coeff. = 0.25 
Time of cone. (Tc) = 20 min 
Reced. limb factor= 3 

English 

Total Volume= 5,154 cuft 

1 -Rational- 2 Yr- Qp = 2.15 cfs 
2.5-.-------,--------.----------r-------r-----, 

~ 1.5 
(,) 

a 

0.0 11-----+----+----+--~~---l 
0 20 40 60 80 100 

Time (min) 

/ Hyd. 1 
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Hydrograph Plot 

Hyd. No. 3 
10 YR PRE 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

3.0 

2.5 

2.0 

~ 
(.) 

1.5 a 

1.0 

0.5 

0.0 

= Rational 
= 10 yrs 
= 2.6 ac 
= 4.50 in 
= New JCC.IDF 

Peak discharge = 2.92 cfs 
Time interval = 1 min 
Runoff coeff. = 0.25 
Time of cone. (Tc) = 20 min 
Reced. limb factor= 3 

English 

Total Volume= 7,020 cuft 

3 - Rational - 1 0 Yr - Qp = 2.92 cfs 

/ Hyd.3 

0 20 40 60 80 100 

Time (min) 
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Hydrograph Plot 

Hyd. No. 7 
2YR ROUTE 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 2 
= 88.22 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

7- Reservoir- 2 Yr- Qp = 0.49 cfs 
15~----~------~----~----~------, 

10 

J!! 
(,) 

a 

5 

0 

English 

= 0.49 cfs 
= 1 min 
=WET POND 
= 22,371 cuft 

Total Volume= 10,315 cuft 

/ Hyd.2 

/ Hyd. 7 

0 5 10 15 20 25 

Time (hrs) 
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Hydrograph Plot 

Hyd. No. 8 
10 YR ROUTE 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 4 
= 88.58 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.55 cfs 
= 1 min 

English 

= WETPOND 
= 25,232 cuft 

Total Volume= 13,255 cuft 

8- Reservoir -10 Yr- Qp = 0.55 cfs 
15 

10 

5 

0 
0 5 10 

Time (hrs) 

I 
I / Hyd.4 

' 

I 

/ Hyd.8 

15 20 25 
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Hydrograph Plot 

Hyd. No. 9 
100YR ROUTE 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 100 yrs 
= 6 
= 88.97 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

English 

= 4.60 cfs 
= 1 min 
=WET POND 
= 28,232 cuft 

Total Volume = 18,098 cuft 

9- Reservoir -100 Yr- Qp = 4.60 cfs 
20 

15 

J!! 
(,) 10 a 

5 

0 
0 

l I 

5 10 

Time (hrs) 

I 

15 

I / Hyd.6 

/ Hyd.9 

20 
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STORMWATER MANAGEMENT/ BMP CALCULATIONS 

FOR 

WETPONDBMP 

WISE RECYCLING 

HANKINS INDUSTRIAL PARK 

AES PROJECT #8850 

CONSULTING ENGINEERS 
5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

December 15, 1999 

1?£VlSEP 3\8\C:O 
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James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

Fraction of 
Site Served 

byBMP 
3. '5\-t· • '2:: 3 .r5' 

10 X 

X 

X 

X 

4:?c=t-.;t~4.ot = 
= 
= 
= 

Weighted 
BMP Points 

8.16 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.1'5 

B. NATURAL OPEN SPACE CREDIT 

Natural Points for 
Fraction of Site 
0.'58 

Open Space Credit Natural Open Space 

4-.c:A X o., = '· 'UD 
(0.1 per1%) 

X = 

TOTAL NATURAL OPEN SPACE CREDIT: _.;._J._Z._..;:(o:...___ __ _ 

C. TOTAL WEIGHTED POINTS 

B.76 + \. 2.((:> = I~. 01 
Structural BMP Points Natural Open Space Points Total 

\Di'~ ?r(~ ~A :::: 4.~ At-

OtJ-Sl-rE NbtJ .... PI~1U~ ~=0.?8 A~ 
()tJ..-S,~ 1)1?1Urea:>? "Btv\P "1~-ra:> ~-::: 3.3\ At-

O~ ... ~e. i"~Ai'a:> Afa. ::. 0. 2.D A0 
9 
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Pre-Development 

DA = 2.6 AC 

General area is unimproved, therefore C = 

Time of concentration 

overland flow = 

Tc = 

shallow flow = 

Avg Vel= 

Tc= 

channel flow = 

Avg Vel= 

Tc= 

Tc= 20 

Post-Development 

DA= 3.5 AC 

Impervious 
Open (wooded/ grass) 

240 FT w/ 

18 MIN 

160 FT w/ 

3.6 FPS 

160 

60 * 3.6 

130 FT w! 

4 FPS 

130 

60 * 4.0 

MIN 

lrre-Development: 

II 

2.54 

0.96 
AC 
AC 

0.25 (VESCH Table 5-2) 

104-98 2.5 
240 

(VESCH Plate 5-1) 

98-90 5.0 
160 

(VESCH Plate 5-2) 

MIN 

90-82 6.2 
130 

(VESCH Plate 5-2) 

MIN 

DA= 2.6 AC 
C= 0.25 
Tc= 20 MIN 

(VESCH Table 5-2) 
c = 0.8 
c = 0.25 

Weighted C = (2.54)(0.8) + (0.96)(0.25) 

3.5 
Time of concentration 

overland (sheet) flow= 300 FT w/ 99-91 2.7 

300 
Tc = 5 MIN (VESCH Plate 5-1) 

shallow (gutter) flow = 370 FT w/ 100-93 1.9 

370 
Avg Vel= 3 FPS (VESCH Plate 5-2) 

%slope 

%slope 

%slope 

II 
II 

0.65 

%slope 

%slope 
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Tc= 370 2 MIN 
60 * 3 

channel (pipe) flow = 173 FT w/ 92-85 4.0 %slope 
173 

Avg Vel= 4 FPS (VESCH Plate 5-2) 

Tc = 173 MIN 
60 * 4.0 

Tc = 8 MIN 

Post-Development: 
DA= 3.5 AC 
C= 0.65 
Tc= 8 MIN 

e 7 w/ Volume R d = 4*Vr 

0.05 + (0.009)(%IMP) 

R£A~ 5££ NEXI 
-p AC::tE FbR- tt>M""P 
\~fu-e.MA.1ltN 

IMP Area: 2.54 AC 

2.54 0.726 72.6 % 
3.5 

Rv = 0.70 

Vr= A)* (43560 SF I AC) * (Rv) 

Vr= 4,467 CF 

Volume required for normal pool = 4 * Vr 17,868 CF 

(Volume rqd for 10 point BMP = 10 * Vr = 44,670 CF 

Volume provided at Normal Pool elevation 88.00 = CF ** 

**see stage/storage table of computer report 

POND IS A 10 POINT BMP -WET POND DESIGN TYPE 7 A 
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PROJECT LV 1S-E Thcvru tJ6r /-
&::;~·-s /1:1/f 

1/;/1;11 
;/j/!j(wf;_' /)//;'1/i, 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

E-Mail: aes@aesva.com 

PROJECT NO. ~8..L;.1j..LVJ.I...Llr ()"'-------
SUBJECT BMP CALUJLAlJ(j~ 

CONSULTING ENGINEERS 

SHEET NO. OF ____ _ 

cALCULATED BY -v-pw DATE 3\ B)oo 

A--r 1ftE' SUu6Es-notJ oF 11tE oJt/teot--.httEfJ/1\L DJVI5ll:l~J tAE" 
13NlP "PESIGtrJ WAS ~V/'5/TED. 11fe Fti--LDWI!Jq DES!qN PfebVJJ:£5 
A 16-PDJN/ F4CJUJT/ AtJD mAINT-AJIJS A- GU47ER- Fr:;1:_77tJAf ~F 
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DAM DESIGN 

Anti-seep Collar Design: 

Ls= Y * (Z + 4) * (1 + S I (0.25 - S)] 

Ls= 

Y= 
Z= 
S= 

77 

88.6-81 

3 
0.0776 

FT 

FT 

FT/FT 

(VESCH 3.14) 

* * For permanent dam, Ls must be increased by 15%; however VESCH 3.14 only 
increases by 10%. Therefore, increase Ls by 5%, then enter Plate 3.14-12 to add 
remaining I 0%. 

Ls+5%= 77 + (77 * 0.05) = 81 FT 

Enter Plate 3.14-12 with 81FT: 

3 collars @ 3 .6' x 3 .6' ea. with 18' spacing 

Anti-Vortex Device: 

Riser diameter= 36" RCP 

Use concrete anti-vortex device, detail on plans 

Emergency Spillway Design: 

I 00 yr storm elev = 
Top of dam elev = 

Freeboard= 

88.99 
90.3 

1.31 

72" outside diameter anti-vortex device 

(from Summary Report) 

FT 

I 00 year storm is controlled, below the pre-development rate, by the riser structure. 
An emergency spillway is not required, however a 12' wide, grass-lined channel with 

4:1 side slopes and a minimum I' depth is provided. Elev at control section= 89.3 

Rip Rap Calculation for Barrel Outfall: 
(VESCH 3.18) 

12" diameter barrel outfalls to existing channel, therefore a maximum tailwater 
condition will be assumed. 

QIO= 2.4 CFS (from Summary Report) 

Apron length - Plate 3.18-4 La= 5 FT 
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Apron width 

upstream 

dnstream 

3(dia) Wu = 

dia+0.4(La) Wd = 

Rip Rap size- Plate 3.18-4 d50=' 

3 
3 

6" (minimum) 

Class A I stone 

FT 

FT 

Provide 5' L x 1.5' D apron of Class A I rip rap 

with filter fabric lining. Apron shall be 3' wide at 

outfall and 3' wide at downstream end. 

Approx. I CY required. 

Buoyancy Calculation for Principle Riser Structure: 

Riser structure is 36" diameter RCP; 6.6' high (El 88.6 - El 82); with 

72" dia. anti-vortex device (full height of riser is not used for buoyancy calculation 

because majority of riser is contained within dam embankment) 
Weight of water displaced by riser, Ww = 

(62.4 PCF) *(PI)* (1.5')"'2 *(88.6-85) = 1,587 LBS 

Weight of structure, Ws =weight of riser+ weight of anti-vortex device 

Consider the anti-vortex device weight to be negligible. 

(88.6-85) * (532 lb/ ft) = 1,915 LBS 

Total anchoring weight (Wt) will be weight ofbase +weight of structure+ 

weight of concrete backfill 

Weight of base, Wb = (VESCH 3.14- Plate 3.14-14) 

(150 PCF) * (PI) * (3')"2 * (18") = 6,359 LBS 

Weight of concrete, We= 

{150 PCF) *(PI)* (1.5')"2 * (81-80) = 1,060 LBS 

Total Weight, Wt = 9,333 LBS > 1,587 

Factor of safety = Wt/ Ww = 5.88 > 1.25 OK 

Structure will not float! 

Use as Temporary Sediment Basin: 
(VESCH 3.14) 

DA= 3.5 AC Total post-development 

Volume wet storage required= (3.5) * (67 CY) 6,332 CF 
Volume obtained at elev = 85.2 

Sediment cleanout level is l/2 wet storage= 3166 CF, which occurs at elev = 84.0. 

Use elevation 83.5 so that 4" PVC does not clog. 

As the normal pool elev of 87.0 provides the storage requirement for both wet and dry 

storage, a dewatering orifice is not required. The elimination of this temporary measure will 

allow for the final construction of pond to be accomplished at the start of construction activities. 
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Hydrograph Summary Report Page 1 

Hyd. Hydrograph Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph 

.. No. type flow interval peak period hyd(s) elevation storage description 
(origin) (cfs) (min) (min) (cutt) (yrs) (ft) (cutt) 

1 Rational 2.1 1 20 5,154 2 --- ------ ----- 2 YR PRE 

2 Rational 11.2 1 8 10,786 2 ---- ---- ------ 2 YR POST 

3 Rational 2.9 1 20 7,020 10 ---- ----- ----- 10 YR PRE 

4 Rational 14.3 1 8 13,740 10 -- ------ ---- 10YR POST 

5 Rational 4.1 1 20 9,879 100 --- ----- ---- 100 YR PRE 

6 Rational 19.4 1 8 18,590 100 ---- ------ ----- 100 YR POST 

7 Reservoir 0.2 1 32 9,651 2 2 88.51 24,687 2 YR ROUTE 

8 Reservoir 2.4 1 28 12,359 10 4 88.78 26,751 10YR ROUTE 

9 Reservoir 7.1 1 23 17,195 100 6 88.99 28,404 100 YR ROUTE 

Proj. file: WET POND R.GPW IDF file: New JCC.IDF Run date: 03-08-2000 

WC044_WISE_RECYCLING - 041



Reservoir Report 
Page 1 

Reservoir No. 1 - WET POND 
English 

Pond Data 
Pond storage is based on known contour areas 

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

0.00 82.00 1,173 0 0 
1.00 83.00 1,645 1,409 1,409 
2.00 84.00 2,173 1,909 3,318 
3.00 85.00 2,758 2,466 5,784 
4.00 86.00 3,400 3,079 8,863 
4.10 86.10 4,854 413 9,276 
5.00 87.00 5,948 4,861 14,137 
6.00 88.00 7,143 6,546 20,683 
7.00 89.00 8,439 7,791 28,474 
8.00 90.00 9,836 9,138 37,612 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [D] [A] [B] [C] [D] 

Rise in = 12.0 2.4 0.0 0.0 Crest Len ft = 9.4 12.0 0.0 0.0 
Span in = 12.0 2.4 0.0 0.0 Crest El. ft = 88.60 89.30 0.00 0.00 
No. Barrels = 1 1 0 0 WeirCoeff. = 3.00 3.00 0.00 0.00 
Invert El. ft = 81.00 87.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 0.00 0.00 

Length ft = 58.0 0.5 0.0 0.0 Multi-Stage = Yes No No No 
Slope% = 7.76 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage - ----- Yes No No Tailwater Elevation = 0.00 ft 

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

Stage I Storage I Discharge Table 

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

0.00 0 82.00 2.67 0.00 0.00 0.00 0.00 
0.10 141 82.10 2.93 0.00 0.00 0.00 0.00 
0.20 282 82.20 3.16 0.00 0.00 0.00 0.00 
0.30 423 82.30 3.38 0.00 0.00 0.00 0.00 
0.40 564 82.40 3.59 0.00 0.00 0.00 0.00 
0.50 705 82.50 3.78 0.00 0.00 0.00 0.00 
0.60 845 82.60 3.97 0.00 0.00 0.00 0.00 
0.70 986 82.70 4.14 0.00 0.00 0.00 0.00 
0.80 1,127 82.80 4.31 0.00 0.00 0.00 0.00 
0.90 1,268 82.90 4.47 0.00 0.00 0.00 0.00 
1.00 1,409 83.00 4.63 0.00 0.00 0.00 0.00 

Continues on next page ... 
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WET POND Page 2 
Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B Clv C Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.10 1,600 83.10 4.78 0.00 0.00 0.00 0.00 
1.20 1,791 83.20 4.93 0.00 0.00 0.00 0.00 
1.30 1,982 83.30 5.07 0.00 0.00 0.00 0.00 
1.40 2,173 83.40 5.21 0.00 0.00 0.00 0.00 
1.50 2,364 83.50 5.35 0.00 0.00 0.00 0.00 
1.60 2,554 83.60 5.48 0.00 0.00 0.00 0.00 
1.70 2,745 83.70 5.61 0.00 0.00 0.00 0.00 
1.80 2,936 83.80 5.73 0.00 0.00 0.00 0.00 
1.90 3,127 83.90 5.86 0.00 0.00 0.00 0.00 
2.00 3,318 84.00 5.98 0.00 0.00 0.00 0.00 
2.10 3,565 84.10 6.10 0.00 0.00 0.00 0.00 
2.20 3,811 84.20 6.21 0.00 0.00 0.00 0.00 
2.30 4,058 84.30 6.33 0.00 0.00 0.00 0.00 
2.40 4,304 84.40 6.44 0.00 0.00 0.00 0.00 
2.50 4,551 84.50 6.55 0.00 0.00 0.00 0.00 
2.60 4,798 84.60 6.66 0.00 0.00 0.00 0.00 
2.70 5,044 84.70 6.76 0.00 0.00 0.00 0.00 
2.80 5,291 84.80 6.87 0.00 0.00 0.00 0.00 
2.90 5,537 84.90 6.97 0.00 0.00 0.00 0.00 
3.00 5,784 85.00 7.07 0.00 0.00 0.00 0.00 
3.10 6,092 85.10 7.17 0.00 0.00 0.00 0.00 
3.20 6,400 85.20 7.27 0.00 0.00 0.00 0.00 
3.30 6,708 85.30 7.37 0.00 0.00 0.00 0.00 
3.40 7,016 85.40 7.47 0.00 0.00 0.00 0.00 
3.50 7,324 85.50 7.56 0.00 0.00 0.00 0.00 
3.60 7,631 85.60 7.66 0.00 0.00 0.00 0.00 
3.70 7,939 85.70 7.75 0.00 0.00 0.00 0.00 
3.80 8,247 85.80 7.84 0.00 0.00 0.00 0.00 
3.90 8,555 85.90 7.93 0.00 0.00 0.00 0.00 
4.00 8,863 86.00 8.02 0.00 0.00 0.00 0.00 
4.01 8,904 86.01 8.03 0.00 0.00 0.00 0.00 
4.02 8,946 86.02 8.04 0.00 0.00 0.00 0.00 
4.03 8,987 86.03 8.05 0.00 0.00 0.00 0.00 
4.04 9,028 86.04 8.06 0.00 0.00 0.00 0.00 
4.05 9,069 86.05 8.07 0.00 0.00 0.00 0.00 
4.06 9,111 86.06 8.07 0.00 0.00 (\ (\(\ 0.00 v.vv 

4.07 9,152 86.07 8.08 0.00 0.00 0.00 0.00 
4.08 9,193 86.08 8.09 0.00 0.00 0.00 0.00 
4.09 9,235 86.09 8.10 0.00 0.00 0.00 0.00 
4.10 9,276 86.10 8.11 0.00 0.00 0.00 0.00 
4.19 9,762 86.19 8.19 0.00 0.00 0.00 0.00 
4.28 10,248 86.28 8.27 0.00 0.00 0.00 0.00 
4.37 10,734 86.37 8.34 0.00 0.00 0.00 0.00 
4.46 11,220 86.46 8.42 0.00 0.00 0.00 0.00 
4.55 11,707 86.55 8.50 0.00 0.00 0.00 0.00 
4.64 12,193 86.64 8.57 0.00 0.00 0.00 0.00 
4.73 12,679 86.73 8.65 0.00 0.00 0.00 0.00 
4.82 13,165 86.82 8.72 0.00 0.00 0.00 0.00 
4.91 13,651 86.91 8.79 0.00 0.00 0.00 0.00 
5.00 14,137 87.00 8.87 0.00 0.00 0.00. 0.00 
5.10 14,792 87.10 8.95 0.02 0 00 0.00 0.02 
5.20 15,446 87.20 9.03 0.05 0.00 0.00 0.05 
5.30 16,101 87.30 9.11 0.06 0.00 0.00 0.06 

Continues on next page ... 
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WET POND Page 3 

Stage I Storage I Discharge Table 

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

5.40 16,755 87.40 9.18 0.08 0.00 0.00 0.08 
5.50 17,410 87.50 9.26 0.10 0.00 0.00 0.10 
5.60 18,065 87.60 9.34 0.11 0.00 0.00 0.11 
5.70 18,719 87.70 9.42 0.12 0.00 0.00 0.12 
5.80 19,374 87.80 9.49 0.13 0.00 0.00 0.13 
5.90 20,028 87.90 9.57 0.14 0.00 0.00 0.14 
6.00 20,683 88.00 9.64 0.14 0.00 0.00 0.14 
6.10 21,462 88.10 9.71 0.15 0.00 0.00 0.15 
6.20 22,241 88.20 9.79 0.16 0.00 0.00 0.16 
6.30 23,020 88.30 9.86 0.17 0.00 0.00 0.17 
6.40 23,799 88.40 9.93 0.17 0.00 0.00 0.17 
6.50 24,579 88.50 10.00 0.18 0.00 0.00 0.18 
6.60 25,358 88.60 10.08 0.19 0.00 0.00 0.19 
6.70 26,137 88.70 10.15 0.19 0.89 0.00 1.08 
6.80 26,916 88.80 10.22 0.20 2.53 0.00 2.72 
6.90 27,695 88.90 10.29 0.20 4.64 0.00 4.85 
7.00 28,474 89.00 10.36 0.21 7.15 0.00 7.36 
7.10 29,388 89.10 10.42 0.21 9.99 0.00 10.21 
7.20 30,302 89.20 10.49 0.10 13.13 0.00 10.49 
7.30 31,215 89.30 10.56 0.00 16.55 0.00 10.56 
7.40 32,129 89.40 10.63 0.00 20.22 1.14 11.77 
7.50 33,043 89.50 10.69 0.00 24.13 3.22 13.91 
7.60 33,957 89.60 10.76 0.00 28.26 5.92 16.68 
7.70 34,870 89.70 10.83 0.00 32.60 9.11 19.93 
7.80 35,784 89.80 10.89 0.00 37.15 12.73 23.62 
7.90 36,698 89.90 10.96 0.00 41.89 16.73 27.69 
8.00 37,612 90.00 11.02 0.00 46.81 21.08 32.11 

... End 
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Hydrograph Report 

Hyd. No. 1 

2 YR PRE 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

= Rational 
= 2 yrs 
= 2.6 ac 
= 3.30 in 
= New JCC.IDF 

Hydrograph Discharge Table 

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

0.03 0.21 0.57 1.65 
0.05 0.32 0.58 1.61 
0.07 0.43 0.60 1.57 
0.08 0.54 0.62 1.54 
0.10 0.64 0.63 1.50 
0.12 0.75 0.65 1.47 
0.13 0.86 0.67 1.43 
0.15 0.97 0.68 1.40 
0.17 1.07 0.70 1.36 
0.18 1.18 0.72 1.32 
0.20 1.29 0.73 1.29 
0.22 1.40 0.75 1.25 
0.23 1.50 0.77 1.22 
0.25 1.61 0.78 1.18 
0.27 1.72 0.80 1.15 
0.28 1.83 0.82 1.11 
0.30 1.93 0.83 1.07 
0.32 2.04 0.85 1.04 
0.33 2.15 « 0.87 1.00 
0.35 2.11 0.88 0.97 
0.37 2.08 0.90 0.93 
0.38 2.04 0.92 0.89 
0.40 2.00 0.93 0.86 
0.42 1.97 0.95 0.82 
0.43 1.93 0.97 0.79 
0.45 1.90 0.98 0.75 
0.47 1.86 1.00 0.72 
0.48 1.83 1.02 0.68 
0.50 1.79 1.03 0.64 
0.52 1.75 1.05 0.61 
0.53 1.72 1.07 0.57 
0.55 1.68 1.08 0.54 

Peak discharge = 2.15 cfs 
Time interval = 1 min 
Runoff coeff. = 0.25 
Time of cone. (Tc) = 20 min 
Reced. limb factor= 3 

Page 1 

English 

Total Volume= 5,154 cuft 

Time-- Outflow 
(hrs cfs) 

1.10 0.50 
1.12 0.47 
1.13 0.43 
1.15 0.39 
1.17 0.36 
1.18 0.32 
1.20 0.29 
1.22 0.25 

... End 
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Hydrograph Report 

Hyd. No. 2 

2 YR POST 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

= Rational 
= 2 yrs 
= 3.5 ac 
= 4.94 in 
= New JCC.IDF 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

0.02 1.40 
0.03 2.81 
0.05 4.21 
0.07 5.62 
0.08 7.02 
0.10 8.43 
0.12 9.83 
0.13 11.24 « 
0.15 10.77 
0.17 10.30 
0.18 9.83 
0.20 9.36 
0.22 8.89 
0.23 8.43 
0.25 7.96 
0.27 7.49 
0.28 7.02 
0.30 6.55 
0.32 6.09 
0.33 5.62 
0.35 5.15 
0.37 4.68 
0.38 4.21 
0.40 3.75 
0.42 3.28 
0.43 2.81 
0.45 2.34 
0.47 1.87 
0.48 1.40 

... End 

Page 1 

English 

Peak discharge = 11.24 cfs 
Time interval = 1 min 
Runoff coeff. = 0.65 
Time of cone. (Tc) = 8 min 
Reced. limb factor= 3 

Total Volume= 10,786 cuft 
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. ' Hydrograph Report 

Hyd. No. 3 

10 YR PRE 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

= Rational 
= 10 yrs 
= 2.6 ac 
= 4.50 in 
= New JCC.IDF 

Hydrograph Discharge Table 

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

0.03 0.29 0.57 2.24 
0.05 0.44 0.58 2.19 
0.07 0.58 0.60 2.14 
0.08 0.73 0.62 2.10 
0.10 0.88 0.63 2.05 
0.12 1.02 0.65 2.00 
0.13 1.17 0.67 1.95 
0.15 1.32 0.68 1.90 
0.17 1.46 0.70 1.85 
0.18 1.61 0.72 1.80 
0.20 1.75 0.73 1.75 
0.22 1.90 0.75 1. 71 
0.23 2.05 0.77 1.66 
0.25 2.19 0.78 1.61 
0.27 2.34 0.80 1.56 
0.28 2.49 0.82 1.51 
0.30 2.63 0.83 1.46 
0.32 2.78 0.85 1.41 
0.33 2.92 « 0.87 1.36 
0.35 2.88 0.88 1.32 
0.37 2.83 0.90 1.27 
0.38 2.78 0.92 1.22 
0.40 2.73 0.93 1.17 
0.42 2.68 0.95 1.12 
0.43 2.63 0.97 1.07 
0.45 2.58 0.98 1.02 
0.47 2.53 1.00 0.97 
0.48 2.49 1.02 0.93 
0.50 2.44 1.03 0.88 
0.52 2.39 1.05 0.83 
0.53 2.34 1.07 0.78 
0.55 2.29 1.08 0.73 

Peak discharge = 2.92 cfs 
Time interval = 1 min 
Runoff coeff. = 0.25 
Time of cone. (Tc) = 20 m1n 
Reced. limb factor= 3 

Page 1 

English 

Total Volume= 7,020 cuft 

Time -- Outflow 
(hrs cfs) 

1.10 0.68 
1.12 0.63 
1.13 0.58 
1.15 0.54 
1.17 0.49 
1.18 0.44 
1.20 0.39 
1.22 0.34 

.. .End 
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Hydrograph Report 

Hyd. No. 4 

10 YR POST 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

= Rational 
= 10 yrs 
= 3.5 ac 
= 6.29 in 
= New JCC.IDF 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

0.02 1.79 
0.03 3.58 
0.05 5.37 
0.07 7.16 
0.08 8.95 
0.10 10.73 
0.12 12.52 
0.13 14.31 « 
0.15 13.72 
0.17 13.12 
0.18 12.52 
0.20 11.93 
0.22 11.33 
0.23 10.73 
0.25 10.14 
0.27 9.54 
0.28 8.95 
0.30 8.35 
0.32 7.75 
0.33 7.16 
0.35 6.56 
0.37 5.96 
0.38 5.37 
0.40 4.77 
0.42 4.17 
0.43 3.58 
0.45 2.98 
0.47 2.39 
0.48 1.79 

... End 

Page 1 

English 

Peak discharge = 14.31 cfs 
Time interval = 1 min 
Runoff coeff. = 0.65 
Time of cone. (Tc) = 8 min 
Reced. limb factor = 3 

Total Volume= 13,740 cuft 
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Hydrograph Report 

Hyd. No. 5 

100 YR PRE 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-0-F Curve 

= Rational 
= 100 yrs 
= 2.6 ac 
= 6.33 in 
= New JCC.IDF 

Hydrograph Discharge Table 

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

0.03 0.41 0.57 3.16 
0.05 0.62 0.58 3.09 
0.07 0.82 0.60 3.02 
0.08 1.03 0.62 2.95 
0.10 1.23 0.63 2.88 
0.12 1.44 0.65 2.81 
0.13 1.65 0.67 2.74 
0.15 1.85 0.68 2.68 
0.17 2.06 0.70 2.61 
0.18 2.26 0.72 2.54 
0.20 2.47 0.73 2.47 
0.22 2.68 0.75 2.40 
0.23 2.88 0.77 2.33 
0.25 3.09 0.78 2.26 
0.27 3.29 0.80 2.20 
0.28 3.50 0.82 2.13 
0.30 3.70 0.83 2.06 
0.32 3.91 0.85 1.99 
0.33 4.12 « 0.87 1.92 
0.35 4.05 0.88 1.85 
0.37 3.98 0.90 1.78 
0.38 3.91 0.92 1.72 
0.40 3.84 0.93 1.65 
0.42 3.77 0.95 1.58 
0.43 3.70 0.97 1.51 
0.45 3.64 0.98 1.44 
0.47 3.57 1.00 1.37 
0.48 3.50 1.02 1.30 
0.50 3.43 1.03 1.23 
0.52 3.36 1.05 1.17 
0.53 3.29 1.07 1.10 
0.55 3.22 1.08 1.03 

Peak discharge = 4.12 cfs 
Time interval = 1 min 
Runoff coeff. = 0.25 
Time of cone. (Tc) = 20 min 
Reced. limb factor = 3 

Page 1 

English 

Total Volume= 9,879 cuft 

Time -- Outflow 
(hrs cfs) 

1.10 0.96 
1.12 0.89 
1.13 0.82 
1.15 0.75 
1.17 0.69 
1.18 0.62 
1.20 0.55 
1.22 0.48 
1.23 0.41 

.. .End 
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Hydrograph Report 

Hyd. No. 6 

100 YR POST 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-0-F Curve 

= Rational 
= 100 yrs 
= 3.5 ac 
= 8.51 in 
= New JCC.IDF 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

0.02 2.42 
0.03 4.84 
0.05 7.26 
0.07 9.68 
0.08 12.10 
0.10 14.52 
0.12 16.94 
0.13 19.36« 
0.15 18.56 
0.17 17.75 
0.18 16.94 
0.20 16.14 
0.22 15.33 
0.23 14.52 
0.25 13.72 
0.27 12.91 
0.28 12.10 
0.30 11.30 
0.32 10.49 
0.33 9.68 
0.35 8.88 
0.37 8.07 
0.38 7.26 
0.40 6.45 
0.42 5.65 
0.43 4.84 
0.45 4.03 
0.47 3.23 
0.48 2.42 

.. .End 

Page 1 

English 

Peak discharge = 19.36 cfs 
Time interval = 1 min 
Runoff coeff. = 0.65 
Time of cone. (Tc) = 8 min 
Reced. limb factor= 3 

Total Volume= 18,590 cuft 

WC044_WISE_RECYCLING - 050



Hydrograph Report 
Page 1 

English 

Hyd. No. 7 

2 YR ROUTE 

Hydrograph type = Reservoir Peak discharge = 0.18 cfs 
Storm frequency = 2 yrs Time interval = 1 min 
Inflow hyd. No. = 2 Reservoir name = WET POND 
Max. Elevation = 88.51 ft Max. Storage = 24,687 cuft 

Storage Indication method used Total Volume= 9,651 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA Clv 8 ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.17 10.30 87.61 9.34 0.11 0.11 
0.20 9.36 87.78 9.48 0.12 0.12 
0.23 8.43 87.94 9.60 0.14 0.14 
0.27 7.49 88.07 9.69 0.15 0.15 
0.30 6.55 88.18 9.77 0.16 0.16 
0.33 5.62 88.27 9.84 0.16 0.16 
0.37 4.68 88.35 9.89 0.17 0.17 
0.40 3.75 88.41 9.94 0.17 0.17 
0.43 2.81 88.46 9.97 0.18 0.18 
0.47 1.87 88.49 10.00 0.18 0.18 
0.50 0.94 88.51 10.01 0.18 0.18 
0.53 0.00 88.51 « 10.01 0.18 0.18 << 
0.57 0.00 88.51 10.01 0.18 0.18 
0.60 0.00 88.51 10.01 0.18 0.18 
0.63 0.00 88.51 10.01 0.18 0.18 
0.67 0.00 88.50 10.01 0.18 0.18 
0.70 0.00 88.50 10.00 0.18 0.18 
0.73 0.00 88.50 10.00 0.18 0.18 
0.77 0.00 88.49 10.00 0.18 0.18 
0.80 0.00 88.49 10.00 0.18 0.18 
0.83 0.00 88.49 10.00 0.18 0.18 
0.87 0.00 88.49 9.99 0.18 0.18 
0.90 0.00 88.48 9.99 0.18 0.18 
0.93 0.00 88.48 9.99 0.18 0.18 
0.97 0.00 88.48 9.99 0.18 0.18 
1.00 0.00 88.48 9.99 0.18 0.18 
1.03 0.00 88.47 9.98 0.18 0.18 
1.07 0.00 88.47 9.98 0.18 0.18 
1.10 0.00 88.47 9.98 0.18 0.18 
1.13 0.00 88.46 9.98 0.18 0.18 
1.17 0.00 88.46 9.98 0.18 0.18 
1.20 0.00 88.46 9.97 0.18 0.18 
1.23 0.00 88.46 9.97 0.18 0.18 
1.27 0.00 88.45 9.97 0.18 0.18 
1.30 " "" 00 AI:: 9.97 n 1o 0.18 u.uu UV.""h.l V. IV 

1.33 0.00 88.45 9.97 0.18 0.18 

Continues on next page ... 
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Hydrograph Discharge Table 

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

1.37 0.00 88.45 9.97 0.18 0.18 
1.40 0.00 88.44 9.96 0.18 0.18 
1.43 0.00 88.44 9.96 0.18 0.18 
1.47 0.00 88.44 9.96 0.17 0.17 
1.50 0.00 88.43 9.96 0.17 0.17 
1.53 0.00 88.43 9.96 0.17 0.17 
1.57 0.00 88.43 9.95 0.17 0.17 
1.60 0.00 88.43 9.95 0.17 0.17 
1.63 0.00 88.42 9.95 0.17 0.17 
1.67 0.00 88.42 9.95 0.17 0.17 
1.70 0.00 88.42 9.95 0.17 0.17 
1.73 0.00 88.42 9.94 0.17 0.17 
1.77 0.00 88.41 9.94 0.17 0.17 
1.80 0.00 88.41 9.94 0.17 0.17 
1.83 0.00 88.41 9.94 0.17 0.17 
1.87 0.00 88.41 9.94 0.17 0.17 
1.90 0.00 88.40 9.93 0.17 0.17 
1.93 0.00 88.40 9.93 0.17 0.17 
1.97 0.00 88.40 9.93 0.17 0.17 
2.00 0.00 88.39 9.93 0.17 0.17 
2.03 0.00 88.39 9.93 0.17 0.17 
2.07 0.00 88.39 9.92 0.17 0.17 
2.10 0.00 88.39 9.92 0.17 0.17 
2.13 0.00 88.38 9.92 0.17 0.17 
2.17 0.00 88.38 9.92 0.17 0.17 
2.20 0.00 88.38 9.92 0.17 0.17 
2.23 0.00 88.38 9.92 0.17 0.17 
2.27 0.00 88.37 9.91 0.17 0.17 
2.30 0.00 88.37 9.91 0.17 0.17 
2.33 0.00 88.37 9.91 0.17 0.17 
2.37 0.00 88.37 9.91 0.17 0.17 
2.40 0.00 88.36 9.91 0.17 0.17 
2.43 0.00 88.36 9.90 0.17 0.17 
2.47 0.00 88.36 9.90 0.17 0.17 
2.50 0.00 88.36 9.90 ,...A-, u. 1/ 

n17 
V. I I 

2.53 0.00 88.35 9.90 0.17 0.17 
2.57 0.00 88.35 9.90 0.17 0.17 
2.60 0.00 88.35 9.89 0.17 0.17 
2.63 0.00 88.34 9.89 0.17 0.17 
2.67 0.00 88.34 9.89 0.17 0.17 
2.70 0.00 88.34 9.89 0.17 0.17 
2.73 0.00 88.34 9.89 0.17 0.17 
2.77 0.00 88.33 9.89 0.17 0.17 
2.80 0.00 88.33 9.88 0.17 0.17 
2.83 0.00 88.33 9.88 0.17 0.17 
2.87 0.00 88.33 9.88 0.17 0.17 
2.90 0.00 88.32 9.88 0.17 0.17 
2.93 0.00 88.32 9.88 0.17 0.17 
2.97 0.00 88.32 9.87 0.17 0.17 

Continues on next page ... 
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Hydrograph Discharge Table 

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

3.00 0.00 88.32 9.87 0.17 0.17 
3.03 0.00 88.31 9.87 0.17 0.17 
3.07 0.00 88.31 9.87 0.17 0.17 
3.10 0.00 88.31 9.87 0.17 0.17 
3.13 0.00 88.31 9.86 0.17 0.17 
3.17 0.00 88.30 9.86 0.17 0.17 
3.20 0.00 88.30 9.86 0.17 0.17 
3.23 0.00 88.30 9.86 0.17 0.17 
3.27 0.00 88.30 9.86 0.17 0.17 
3.30 0.00 88.29 9.86 0.17 0.17 
3.33 0.00 88.29 9.85 0.17 0.17 
3.37 0.00 88.29 9.85 0.16 0.16 
3.40 0.00 88.29 9.85 0.16 0.16 
3.43 0.00 88.28 9.85 0.16 0.16 
3.47 0.00 88.28 9.85 0.16 0.16 
3.50 0.00 88.28 9.84 0.16 0.16 
3.53 0.00 88.28 9.84 0.16 0.16 
3.57 0.00 88.27 9.84 0.16 0.16 
3.60 0.00 88.27 9.84 0.16 0.16 
3.63 0.00 88.27 9.84 0.16 0.16 
3.67 0.00 88.27 9.84 0.16 0.16 
3.70 0.00 88.26 9.83 0.16 0.16 
3.73 0.00 88.26 9.83 0.16 0.16 
3.77 0.00 88.26 9.83 0.16 0.16 
3.80 0.00 88.26 9.83 0.16 0.16 
3.83 0.00 88.25 9.83 0.16 0.16 
3.87 0.00 88.25 9.82 0.16 0.16 
3.90 0.00 88.25 9.82 0.16 0.16 
3.93 0.00 88.25 9.82 0.16 0.16 
3.97 0.00 88.24 9.82 0.16 0.16 
4.00 0.00 88.24 9.82 0.16 0.16 
4.03 0.00 88.24 9.82 0.16 0.16 
4.07 0.00 88.24 9.81 0.16 0.16 
4.10 0.00 88.23 9.81 0.16 0.16 
4.13 0.00 88.23 n nA n A,-. n1e:: 

ti.O I u. 10 V. fV 

4.17 0.00 88.23 9.81 0.16 0.16 
4.20 0.00 88.23 9.81 0.16 0.16 
4.23 0.00 88.22 9.80 0.16 0.16 
4.27 0.00 88.22 9.80 0.16 0.16 
4.30 0.00 88.22 9.80 0.16 0.16 
4.33 0.00 88.22 9.80 0.16 0.16 
4.37 0.00 88.21 9.80 0.16 0.16 
4.40 0.00 88.21 9.80 0.16 0.16 
4.43 0.00 88.21 9.79 0.16 0.16 
4.47 0.00 88.21 9.79 0.16 0.16 
4.50 0.00 88.20 9.79 0.16 0.16 
4.53 0.00 88.20 9.79 0.16 0.16 
4.57 0.00 88.20 9.79 0.16 0.16 
4.60 0.00 88.20 9.78 0.16 0.16 

Continues on next page ... 
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Hydrograph Discharge Table 

Time Inflow Elevation Clv A Clv B Clv C Clv 0 WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

4.63 0.00 88.19 9.78 0.16 0.16 
4.67 0.00 88.19 9.78 0.16 0.16 
4.70 0.00 88.19 9.78 0.16 0.16 
4.73 0.00 88.19 9.78 0.16 0.16 
4.77 0.00 88.18 9.78 0.16 0.16 
4.80 0.00 88.18 9.77 0.16 0.16 
4.83 0.00 88.18 9.77 0.16 0.16 
4.87 0.00 88.18 9.77 0.16 0.16 
4.90 0.00 88.17 9.77 0.16 0.16 
4.93 0.00 88.17 9.77 0.16 0.16 
4.97 0.00 88.17 9.77 0.16 0.16 
5.00 0.00 88.17 9.76 0.16 0.16 
5.03 0.00 88.16 9.76 0.16 0.16 
5.07 0.00 88.16 9.76 0.16 0.16 
5.10 0.00 88.16 9.76 0.16 0.16 
5.13 0.00 88.16 9.76 0.16 0.16 
5.17 0.00 88.16 9.75 0.16 0.16 
5.20 0.00 88.15 9.75 0.16 0.16 
5.23 0.00 88.15 9.75 0.15 0.15 
5.27 0.00 88.15 9.75 0.15 0.15 
5.30 0.00 88.15 9.75 0.15 0.15 
5.33 0.00 88.14 9.75 0.15 0.15 
5.37 0.00 88.14 9.74 0.15 0.15 
5.40 0.00 88.14 9.74 0.15 0.15 
5.43 0.00 88.14 9.74 0.15 0.15 
5.47 0.00 88.13 9.74 0.15 0.15 
5.50 0.00 88.13 9.74 0.15 0.15 
5.53 0.00 88.13 9.74 0.15 0.15 
5.57 0.00 88.13 9.73 0.15 0.15 
5.60 0.00 88.12 9.73 0.15 0.15 
5.63 0.00 88.12 9.73 0.15 0.15 
5.67 0.00 88.12 9.73 0.15 0.15 
5.70 0.00 88.12 9.73 0.15 0.15 
5.73 0.00 88.11 9.73 0.15 0.15 
5.77 0.00 88.11 9.72 0.15 () -1 ~ 

V.IV 

5.80 0.00 88.11 9.72 0.15 0.15 
5.83 0.00 88.11 9.72 0.15 0.15 
5.87 0.00 88.11 9.72 0.15 0.15 
5.90 0.00 88.10 9.72 0.15 0.15 
5.93 0.00 88.10 9.71 0.15 0.15 
5.97 0.00 88.10 9.71 0.15 0.15 
6.00 0.00 88.10 9.71 0.15 0.15 
6.03 0.00 88.09 9.71 0.15 0.15 
6.07 0.00 88.09 9.71 0.15 0.15 
6.10 0.00 88.09 9.71 0.15 0.15 
6.13 0.00 88.09 9.70 0.15 0.15 
6.17 0.00 88.08 9.70 0.15 0.15 
6.20 0.00 88.08 9.70 0.15 0.15 
6.23 0.00 88.08 9.70 0.15 0.15 

Continues on next page ... 
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Hydrograph Discharge Table 

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

6.27 0.00 88.08 9.70 0.15 0.15 
6.30 0.00 88.08 9.70 0.15 0.15 
6.33 0.00 88.07 9.69 0.15 0.15 
6.37 0.00 88.07 9.69 0.15 0.15 
6.40 0.00 88.07 9.69 0.15 0.15 
6.43 0.00 88.07 9.69 0.15 0.15 
6.47 0.00 88.06 9.69 0.15 0.15 
6.50 0.00 88.06 9.69 0.15 0.15 
6.53 0.00 88.06 9.68 0.15 0.15 
6.57 0.00 88.06 9.68 0.15 0.15 
6.60 0.00 88.05 9.68 0.15 0.15 
6.63 0.00 88.05 9.68 0.15 0.15 
6.67 0.00 88.05 9.68 0.15 0.15 
6.70 0.00 88.05 9.68 0.15 0.15 
6.73 0.00 88.05 9.67 0.15 0.15 
6.77 0.00 88.04 9.67 0.15 0.15 
6.80 0.00 88.04 9.67 0.15 0.15 
6.83 0.00 88.04 9.67 0.15 0.15 
6.87 0.00 88.04 9.67 0.15 0.15 
6.90 0.00 88.03 9.67 0.15 0.15 
6.93 0.00 88.03 9.66 0.15 0.15 
6.97 0.00 88.03 9.66 0.15 0.15 
7.00 0.00 88.03 9.66 0.15 0.15 
7.03 0.00 88.03 9.66 0.15 0.15 
7.07 0.00 88.02 9.66 0.15 0.15 
7.10 0.00 88.02 9.66 0.15 0.15 
7.13 0.00 88.02 9.65 0.14 0.14 
7.17 0.00 88.02 9.65 0.14 0.14 
7.20 0.00 88.01 9.65 0.14 0.14 
7.23 0.00 88.01 9.65 0.14 0.14 
7.27 0.00 88.01 9.65 0.14 0.14 
7.30 0.00 88.01 9.65 0.14 0.14 
7.33 0.00 88.01 9.64 0.14 0.14 
7.37 0.00 88.00 9.64 0.14 0.14 
7.40 0.00 88.00 9.64 0.14 n 1.11 v. t-r 

7.43 0.00 88.00 9.64 0.14 0.14 
7.47 0.00 88.00 9.64 0.14 0.14 
7.50 0.00 87.99 9.64 0.14 0.14 
7.53 0.00 87.99 9.63 0.14 0.14 
7.57 0.00 87.99 9.63 0.14 0.14 
7.60 0.00 87.99 9.63 0.14 0.14 
7.63 0.00 87.98 9.63 0.14 0.14 
7.67 0.00 87.98 9.63 0.14 0.14 
7.70 0.00 87.98 9.62 0.14 0.14 
7.73 0.00 87.98 9.62 0.14 0.14 
7.77 0.00 87.97 9.62 0.14 0.14 
7.80 0.00 87.97 9.62 0.14 0.14 
7.83 0.00 87.97 9.62 0.14 0.14 
7.87 0.00 87.96 9.61 0.14 0.14 

Continues on next page ... 
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Hydrograph Discharge Table 

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

7.90 0.00 87.96 9.61 0.14 0.14 
7.93 0.00 87.96 9.61 0.14 0.14 
7.97 0.00 87.96 9.61 0.14 0.14 
8.00 0.00 87.95 9.61 0.14 0.14 
8.03 0.00 87.95 9.60 0.14 0.14 
8.07 0.00 87.95 9.60 0.14 0.14 
8.10 0.00 87.95 9.60 0.14 0.14 
8.13 0.00 87.94 9.60 0.14 0.14 
8.17 0.00 87.94 9.60 0.14 0.14 
8.20 0.00 87.94 9.59 0.14 0.14 
8.23 0.00 87.94 9.59 0.14 0.14 
8.27 0.00 87.93 9.59 0.14 0.14 
8.30 0.00 87.93 9.59 0.14 0.14 
8.33 0.00 87.93 9.59 0.14 0.14 
8.37 0.00 87.93 9.59 0.14 0.14 
8.40 0.00 87.92 9.58 0.14 0.14 
8.43 0.00 87.92 9.58 0.14 0.14 
8.47 0.00 87.92 9.58 0.14 0.14 
8.50 0.00 87.92 9.58 0.14 0.14 
8.53 0.00 87.91 9.58 0.14 0.14 
8.57 0.00 87.91 9.57 0.14 0.14 
8.60 0.00 87.91 9.57 0.14 0.14 
8.63 0.00 87.91 9.57 0.14 0.14 
8.67 0.00 87.90 9.57 0.14 0.14 
8.70 0.00 87.90 9.57 0.14 0.14 
8.73 0.00 87.90 9.56 0.14 0.14 
8.77 0.00 87.90 9.56 0.13 0.13 
8.80 0.00 87.89 9.56 0.13 0.13 
8.83 0.00 87.89 9.56 0.13 0.13 
8.87 0.00 87.89 9.56 0.13 0.13 
8.90 0.00 87.89 9.56 0.13 0.13 
8.93 0.00 87.88 9.55 0.13 0.13 
8.97 0.00 87.88 9.55 0.13 0.13 
9.00 0.00 87.88 9.55 0.13 0.13 
9.03 0.00 87.88 9.55 0.13 ..... ~ '2 

V. IV 

9.07 0.00 87.87 9.55 0.13 0.13 
9.10 0.00 87.87 9.54 0.13 0.13 
9.13 0.00 87.87 9.54 0.13 0.13 
9.17 0.00 87.87 9.54 0.13 0.13 
9.20 0.00 87.86 9.54 0.13 0.13 
9.23 0.00 87.86 9.54 0.13 0.13 
9.27 0.00 87.86 9.54 0.13 0.13 
9.30 0.00 87.86 9.53 0.13 0.13 
9.33 0.00 87.85 9.53 0.13 0.13 
9.37 0.00 87.85 9.53 0.13 0.13 
9.40 0.00 87.85 9.53 0.13 0.13 
9.43 0.00 87.85 9.53 0.13 0.13 
9.47 0.00 87.85 9.52 0.13 0.13 
9.50 0.00 87.84 9.52 0.13 0.13 

Continues on next page ... 
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Hydrograph Discharge Table 

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

9.53 0.00 87.84 9.52 0.13 0.13 
9.57 0.00 87.84 9.52 0.13 0.13 
9.60 0.00 87.84 9.52 0.13 0.13 
9.63 0.00 87.83 9.52 0.13 0.13 
9.67 0.00 87.83 9.51 0.13 0.13 
9.70 0.00 87.83 9.51 0.13 0.13 
9.73 0.00 87.83 9.51 0.13 0.13 
9.77 0.00 87.82 9.51 0.13 0.13 
9.80 0.00 87.82 9.51 0.13 0.13 
9.83 0.00 87.82 9.51 0.13 0.13 
9.87 0.00 87.82 9.50 0.13 0.13 
9.90 0.00 87.81 9.50 0.13 0.13 
9.93 0.00 87.81 9.50 0.13 0.13 
9.97 0.00 87.81 9.50 0.13 0.13 
10.00 0.00 87.81 9.50 0.13 0.13 
10.03 0.00 87.81 9.49 0.13 0.13 
10.07 0.00 87.80 9.49 0.13 0.13 
10.10 0.00 87.80 9.49 0.13 0.13 
10.13 0.00 87.80 9.49 0.13 0.13 
10.17 0.00 87.80 9.49 0.13 0.13 
10.20 0.00 87.79 9.49 0.13 0.13 
10.23 0.00 87.79 9.48 0.13 0.13 
10.27 0.00 87.79 9.48 0.13 0.13 
10.30 0.00 87.79 9.48 0.13 0.13 
10.33 0.00 87.78 9.48 0.13 0.13 
10.37 0.00 87.78 9.48 0.12 0.12 
10.40 0.00 87.78 9.48 0.12 0.12 
10.43 0.00 87.78 9.47 0.12 0.12 
10.47 0.00 87.78 9.47 0.12 0.12 
10.50 0.00 87.77 9.47 0.12 0.12 
10.53 0.00 87.77 9.47 0.12 0.12 
10.57 0.00 87.77 9.47 0.12 0.12 
10.60 0.00 87.77 9.47 0.12 0.12 
10.63 0.00 87.76 9.46 0.12 0.12 
10.67 0.00 87.76 9.46 0.12 0.12 
10.70 0.00 87.76 9.46 0.12 0.12 
10.73 0.00 87.76 9.46 0.12 0.12 
10.77 0.00 87.75 9.46 0.12 0.12 
10.80 0.00 87.75 9.46 0.12 0.12 
10.83 0.00 87.75 9.45 0.12 0.12 
10.87 0.00 87.75 9.45 0.12 0.12 
10.90 0.00 87.75 9.45 0.12 0.12 
10.93 0.00 87.74 9.45 0.12 0.12 
10.97 0.00 87.74 9.45 0.12 0.12 
11.00 0.00 87.74 9.44 0.12 0.12 
11.03 0.00 87.74 9.44 0.12 0.12 
11.07 0.00 87.73 9.44 0.12 0.12 
11.10 0.00 87.73 9.44 0.12 0.12 
11.13 0.00 87.73 9.44 0.12 0.12 

Continues on next page ... 
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2YR ROUTE Page 8 

Hydrograph Discharge Table 

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

11.17 0.00 87.73 9.44 0.12 0.12 
11.20 0.00 87.73 9.43 0.12 0.12 
11.23 0.00 87.72 9.43 0.12 0.12 
11.27 0.00 87.72 9.43 0.12 0.12 
11.30 0.00 87.72 9.43 0.12 0.12 
11.33 0.00 87.72 9.43 0.12 0.12 
11.37 0.00 87.72 9.43 0.12 0.12 
11.40 0.00 87.71 9.43 0.12 0.12 
11.43 0.00 87.71 9.42 0.12 0.12 
11.47 0.00 87.71 9.42 0.12 0.12 
11.50 0.00 87.71 9.42 0.12 0.12 
11.53 0.00 87.70 9.42 0.12 0.12 
11.57 0.00 87.70 9.42 0.12 0.12 
11.60 0.00 87.70 9.42 0.12 0.12 
11.63 0.00 87.70 9.41 0.12 0.12 
11.67 0.00 87.70 9.41 0.12 0.12 
11.70 0.00 87.69 9.41 0.12 0.12 
11.73 0.00 87.69 9.41 0.12 0.12 
11.77 0.00 87.69 9.41 0.12 0.12 
11.80 0.00 87.69 9.41 0.12 0.12 
11.83 0.00 87.69 9.40 0.12 0.12 
11.87 0.00 87.68 9.40 0.12 0.12 
11.90 0.00 87.68 9.40 0.12 0.12 
11.93 0.00 87.68 9.40 0.11 0.11 
11.97 0.00 87.68 9.40 0.11 0.11 
12.00 0.00 87.67 9.40 0.11 0.11 
12.03 0.00 87.67 9.39 0.11 0.11 
12.07 0.00 87.67 9.39 0.11 0.11 
12.10 0.00 87.67 9.39 0.11 0.11 
12.13 0.00 87.67 9.39 0.11 0.11 
12.17 0.00 87.66 9.39 0.11 0.11 
12.20 0.00 87.66 9.39 0.11 0.11 
12.23 0.00 87.66 9.38 0.11 0.11 
12.27 0.00 87.66 9.38 0.11 0.11 
12.30 0.00 87.66 9.38 0.11 n ~" U.l I 

12.33 0.00 87.65 9.38 0.11 0.11 
12.37 0.00 87.65 9.38 0.11 0.11 
12.40 0.00 87.65 9.38 0.11 0.11 
12.43 0.00 87.65 9.38 0.11 0.11 
12.47 0.00 87.65 9.37 0.11 0.11 
12.50 0.00 87.64 9.37 0.11 0.11 
12.53 0.00 87.64 9.37 0.11 0.11 
12.57 0.00 87.64 9.37 0.11 0.11 
12.60 0.00 87.64 9.37 0.11 0.11 
12.63 0.00 87.64 9.37 0.11 0.11 
12.67 0.00 87.63 9.36 0.11 0.11 
12.70 0.00 87.63 9.36 0.11 0.11 
12.73 0.00 87.63 9.36 0.11 0.11 
12.77 0.00 87.63 9.36 0.11 0.11 

Continues on next page ... 
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2 YR ROUTE Page 9 

Hydrograph Discharge Table 

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

12.80 0.00 87.63 9.36 0.11 0.11 
12.83 0.00 87.62 9.36 0.11 0.11 
12.87 0.00 87.62 9.36 0.11 0.11 
12.90 0.00 87.62 9.35 0.11 0.11 
12.93 0.00 87.62 9.35 0.11 0.11 
12.97 0.00 87.62 9.35 0.11 0.11 
13.00 0.00 87.61 9.35 0.11 0.11 
13.03 0.00 87.61 9.35 0.11 0.11 
13.07 0.00 87.61 9.35 0.11 0.11 
13.10 0.00 87.61 9.34 0.11 0.11 
13.13 0.00 87.61 9.34 0.11 0.11 
13.17 0.00 87.60 9.34 0.11 0.11 
13.20 0.00 87.60 9.34 0.11 0.11 
13.23 0.00 87.60 9.34 0.11 0.11 
13.27 0.00 87.60 9.34 0.11 0.11 
13.30 0.00 87.60 9.34 0.11 0.11 
13.33 0.00 87.59 9.33 0.11 0.11 
13.37 0.00 87.59 9.33 0.11 0.11 
13.40 0.00 87.59 9.33 0.11 0.11 
13.43 0.00 87.59 9.33 0.11 0.11 
13.47 0.00 87.59 9.33 0.11 0.11 
13.50 0.00 87.58 9.33 0.11 0.11 
13.53 0.00 87.58 9.33 0.10 0.10 
13.57 0.00 87.58 9.32 0.10 0.10 
13.60 0.00 87.58 9.32 0.10 0.10 
13.63 0.00 87.58 9.32 0.10 0.10 
13.67 0.00 87.57 9.32 0.10 0.10 
13.70 0.00 87.57 9.32 0.10 0.10 
13.73 0.00 87.57 9.32 0.10 0.10 
13.77 0.00 87.57 9.31 0.10 0.10 
13.80 0.00 87.57 9.31 0.10 0.10 
13.83 0.00 87.56 9.31 0.10 0.10 
13.87 0.00 87.56 9.31 0.10 0.10 
13.90 0.00 87.56 9.31 0.10 0.10 
i3.93 0.00 87.56 9.31 0.10 0.10 
13.97 0.00 87.56 9.31 0.10 0.10 
14.00 0.00 87.56 9.30 0.10 0.10 
14.03 0.00 87.55 9.30 0.10 0.10 
14.07 0.00 87.55 9.30 0.10 0.10 
14.10 0.00 87.55 9.30 0.10 0.10 
14.13 0.00 87.55 9.30 0.10 0.10 
14.17 0.00 87.55 9.30 0.10 0.10 
14.20 0.00 87.54 9.30 0.10 0.10 
14.23 0.00 87.54 9.29 0.10 0.10 
14.27 0.00 87.54 9.29 0.10 0.10 
14.30 0.00 87.54 9.29 0.10 0.10 
14.33 0.00 87.54 9.29 0.10 0.10 
14.37 0.00 87.54 9.29 0.10 0.10 
14.40 0.00 87.53 9.29 0.10 0.10 

Continues on next page ... 
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2 YR ROUTE Page 10 

Hydrograph Discharge Table 

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

14.43 0.00 87.53 9.29 0.10 0.10 
14.47 0.00 87.53 9.28 0.10 0.10 
14.50 0.00 87.53 9.28 0.10 0.10 
14.53 0.00 87.53 9.28 0.10 0.10 
14.57 0.00 87.52 9.28 0.10 0.10 
14.60 0.00 87.52 9.28 0.10 0.10 
14.63 0.00 87.52 9.28 0.10 0.10 
14.67 0.00 87.52 9.28 0.10 0.10 
14.70 0.00 87.52 9.28 0.10 0.10 
14.73 0.00 87.52 9.27 0.10 0.10 
14.77 0.00 87.51 9.27 0.10 0.10 
14.80 0.00 87.51 9.27 0.10 0.10 
14.83 0.00 87.51 9.27 0.10 0.10 
14.87 0.00 87.51 9.27 0.10 0.10 
14.90 0.00 87.51 9.27 0.10 0.10 
14.93 0.00 87.50 9.27 0.10 0.10 
14.97 0.00 87.50 9.26 0.10 0.10 
15.00 0.00 87.50 9.26 0.10 0.10 
15.03 0.00 87.50 9.26 0.10 0.10 
15.07 0.00 87.50 9.26 0.10 0.10 
15.10 0.00 87.50 9.26 0.10 0.10 
15.13 0.00 87.49 9.26 0.09 0.09 
15.17 0.00 87.49 9.26 0.09 0.09 
15.20 0.00 87.49 9.25 0.09 0.09 
15.23 0.00 87.49 9.25 0.09 0.09 
15.27 0.00 87.49 9.25 0.09 0.09 
15.30 0.00 87.49 9.25 0.09 0.09 
15.33 0.00 87.48 9.25 0.09 0.09 
15.37 0.00 87.48 9.25 0.09 0.09 
15.40 0.00 87.48 9.25 0.09 0.09 
15.43 0.00 87.48 9.25 0.09 0.09 
15.47 0.00 87.48 9.24 0.09 0.09 
15.50 0.00 87.48 9.24 0.09 0.09 
15.53 0.00 87.47 9.24 0.09 0.09 
i5.57 0.00 87.47 9.24 0.09 r\ r\r\ 

V.V;:J 

15.60 0.00 87.47 9.24 0.09 0.09 
15.63 0.00 87.47 9.24 0.09 0.09 
15.67 0.00 87.47 9.24 0.09 0.09 
15.70 0.00 87.47 9.24 0.09 0.09 
15.73 0.00 87.46 9.23 0.09 0.09 
15.77 0.00 87.46 9.23 0.09 0.09 
15.80 0.00 87.46 9.23 0.09 0.09 
15.83 0.00 87.46 9.23 0.09 0.09 
15.87 0.00 87.46 9.23 0.09 0.09 
15.90 0.00 87.46 9.23 0.09 0.09 

... End 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 8 
10 YR ROUTE 

Hydrograph type = Reservoir Peak discharge = 2.38 cfs 
Storm frequency = 10 yrs Time interval = 1 min 
Inflow hyd. No. = 4 Reservoir name = WET POND 
Max. Elevation = 88.78 ft Max. Storage = 26,751 cuft 

Storage lndtcation method used. Total Volume= 12,359 cuft 

Hydrograph Discharge Table 

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

0.35 6.56 88.63 10.09 0.19 0.24 0.43 
0.37 5.96 88.67 10.13 0.19 0.63 0.82 
0.38 5.37 88.71 10.15 0.19 1.00 1.19 
0.40 4.77 88.73 10.17 0.19 1.46 1.65 
0.42 4.17 88.75 10.18 0.19 1.79 1.98 
0.43 3.58 88.77 10.19 0.20 2.01 2.21 
0.45 2.98 88.78 10.20 0.20 2.14 2.34 
0.47 2.39 88.78 « 10.20 0.20 2.18 2.38 « 
0.48 1.79 88.78 10.20 0.20 2.15 2.34 
0.50 1.19 88.77 10.20 0.20 2.05 2.24 
0.52 0.60 88.76 10.19 0.19 1.89 2.08 
0.53 0.00 88.75 10.18 0.19 1.68 1.87 
0.55 0.00 88.73 10.17 0.19 1.45 1.65 
0.57 0.00 88.72 10.16 0.19 1.26 1.45 
0.58 0.00 88.71 10.15 0.19 1.09 1.28 
0.60 0.00 88.70 10.15 0.19 0.94 1.13 
0.62 0.00 88.69 10.14 0.19 0.84 1.03 
0.63 0.00 88.69 10.14 0.19 0.77 0.96 
0.65 0.00 88.68 10.13 0.19 0.71 0.90 
0.67 0.00 88.67 10.13 0.19 0.65 0.84 
0.68 0.00 88.67 10.12 0.19 0.59 0.78 
0.70 0.00 88.66 10.12 0.19 0.54 0.73 
0.72 0.00 88.66 10.11 0.19 0.49 0.68 
0.73 0.00 88.65 10.11 0.19 0.45 0.64 
0.75 0.00 88.65 10.11 0.19 0.41 0.59 
0.77 0.00 88.64 10.10 0.19 0.37 0.55 
0.78 0.00 88.64 10.10 0.19 0.33 0.52 
0.80 0.00 88.63 10.10 0.19 0.29 0.48 
0.82 0.00 88.63 10.10 0.19 0.26 0.45 
0.83 0.00 88.63 10.09 0.19 0.23 0.42 
0.85 0.00 88.62 10.09 0.19 0.20 0.39 
0.87 0.00 88.62 10.09 0.19 0.18 0.37 
0.88 0.00 88.62 10.09 0.19 0.15 0.34 
0.90 0.00 88.61 10.09 0.19 0.13 0.32 
0.92 0.00 88.61 -1" f'\0 (\ ~ (\ 0.11 (\ ':l(\ 

IV.UU v. );;} v.vv 

0.93 0.00 88.61 10.08 0.19 0.09 0.28 

Continues on next page ... 
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Hydrograph Discharge Table 

Time Inflow 
(hrs) cfs 

0.95 0.00 
0.97 0.00 

.. .End 

Elevation 
ft 

88.61 
88.61 

Clv A Clv B Clv C Clv D Wr A Wr B Wr C Wr D Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

10.08 0.19 
10.08 0.19 

0.07 
0.06 

0.26 
0.24 
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.. 
Hydrograph Report 

Page 1 

English 

Hyd. No. 9 

100 YR ROUTE 

Hydrograph type = Reservoir Peak discharge = 7.13 cfs 
Storm frequency = 100 yrs Time interval = 1 mm 
Inflow hyd. No. = 6 Reservoir name = WET POND 
Max. Elevation = 88.99 ft Max. Storage = 28,404 cuft 

Storage Indication method used. Total Volume= 17,195 cuft 

Hydrograph Discharge Table 

Time Inflow Elevation Clv A Clv 8 ClvC Clv D WrA WrB WrC WrD Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.27 12.91 88.73 10.17 0.19 1.38 1.58 
0.28 12.10 88.81 10.22 0.20 2.72 2.91 
0.30 11.30 88.87 10.27 0.20 4.04 4.24 
0.32 10.49 88.92 10.30 0.20 5.11 5.31 
0.33 9.68 88.95 10.32 0.21 5.95 6.15 
0.35 8.88 88.97 10.34 0.21 6.50 6.71 
0.37 8.07 88.99 10.35 0.21 6.81 7.02 
0.38 7.26 88.99 « 10.35 0.21 6.92 7.13 << 
0.40 6.45 88.99 10.35 0.21 6.88 7.08 
0.42 5.65 88.98 10.34 0.21 6.69 6.90 
0.43 4.84 88.97 10.33 0.21 6.40 6.61 
0.45 4.03 88.95 10.32 0.21 6.02 6.23 
0.47 3.23 88.94 10.31 0.20 5.56 5.77 
0.48 2.42 88.92 10.30 0.20 5.05 5.25 
0.50 1.61 88.89 10.28 0.20 4.50 4.70 
0.52 0.81 88.87 10.26 0.20 3.97 4.18 
0.53 0.00 88.84 10.25 0.20 3.41 3.61 
0.55 0.00 88.82 10.23 0.20 2.86 3.06 
0.57 0.00 88.79 10.21 0.20 2.43 2.63 
0.58 0.00 88.77 10.20 0.20 2.12 2.31 
0.60 0.00 88.76 10.19 0.19 1.84 2.04 
0.62 0.00 88.74 10.18 0.19 1.60 1.80 
0.63 0.00 88.73 10.17 0.19 1.39 1.58 
0.65 0.00 88.72 10.16 0.19 1.20 1.40 
0.67 0.00 88.71 10.15 0.19 1.04 1.23 
0.68 0.00 88.70 10.15 0.19 0.89 1.08 
0.70 0.00 88.69 10.14 0.19 0.82 1.01 
0.72 0.00 88.68 10.13 0.19 0.75 0.94 
0.73 0.00 88.68 10.13 0.19 0.69 0.88 
0.75 0.00 88.67 10.13 0.19 0.63 0.82 
0.77 0.00 88.66 10.12 0.19 0.58 0.77 
0.78 0.00 88.66 10.12 0.19 0.53 0.72 

... End 
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CULVERT CALCULATION/ STORM SEWER CALCULATION 

FOR 

WISE RECYCLING 

HANKINS INDUSTRIAL PARK 

AES PROJECT #8850 

CONSULTING ENGINEERS 
5248 Olde Towne Road, Suite I 
Williamsburg, Virginia 23188 

December 21, 1999 

fui'SED 3/8/00 
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Hydraflow Storn1 Sewer Tabulation •, 

Page 1 o '/~lfS'M I 
Station Len Orng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 

coeff (I) flow full 
Line To I ncr Total 

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

(ft) (ac) (a c) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 152.0 0.85 0.85 0.65 0.55 0.55 7.0 7.0 7.4 4.06 14.63 4.08 15 5.13 92.50 84.70 93.31 88.78 96.50 86.14 1-1 to 1-2 

Project File: WISESTRM.stm 1-D-F File: New JCC.IDF Total number of lines: 1 Run Date: 03-07-2000 

NOTES: Intensity= 134.36 I (Tc + 1 B.20)" 0.89; Return period= 10 Yrs. ; Initial tailwater elevation= 88.78 (ft} 
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Hydraflow Storn1 Sewer Tabulation Page 1 

S~01tM 2. 
Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 

coeff (I) flow full 
Line To I ncr Total 

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

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

1 End 53.0 2.12 2.12 0.70 1.48 1.48 7.0 7.0 7.4 10.92 14.84 8.90 15 5.28 87.50 84.70 90.30 88.78 91.00 86.14 2-1 to 2-2 

Project File: WISESTRM2.stm 1-D-F File: New JCC.IDF Total number of lines: 1 Run Date: 03-07-2000 

NOTES: Intensity= 134.36 I (Tc + 19.20) A 0.89; Return period = 10 Yrs. ; Initial tailwater elevation= 88.78 (ft) 
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December 21, 1999 
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~~ Consulting Engineers Engineers, Surveyors, Planners 

WISE RECYCUNG 
PRE-DEVELOPMENT DRAINAGE AREA MAP 

Williamsburg, Virginia 

Job No. 

8850-0 
Drawing No. 
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~ ~ Consulting Engineers Engineers, Surveyors, Planners Williamsburg, Virginia 

Job No. 

WISE AECYCUNG 8850-0 
POST -DEVELOPMENT DRAINAGE AREA MAP Drawing No. 
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Tc= 370 2 MIN 

60 * 3 

channel (pipe) flow= 173 FT w! 92-85 
173 

Avg Vel= 4 FPS (VESCH Plate 5-2) 

Tc= 173 MIN 
60 * 4.0 

Tc = 8 MIN 

Post-Development: 
DA= 3.5 
C= 0.65 
Tc= 8 

BMP Choice: Wet Pond Type 7 w/ Volume Rgd = 4*Vr 

Rv = 0.05 + (0.009)(%1MP) 

IMP Area: 2.54 AC 

%IMP: 
2.54 0.726 
3.5 

Rv= 

Vr = (1/2" I AC) * (1' I 12") * (DA) * ( 43560 SF I AC) * (Rv) 

Vr= 

Volume required for normal pool = 4 * Vr 17,868 

(Volume rqd for 10 point BMP = 10 * Vr = 44,670 

Volume provided at Normal Pool elevation 88.00 = 45,461 

** see stage/storage table of computer report 

POND IS A 10 POINT BMP- WET POND DESIGN TYPE 7 A 

4.0 %slope 

AC 

MIN 

72.6 % 

0.70 

4,467 CF 

CF 

CF 

CF ** 

I I/ ? cu 
X<...:;:) I a(..... 
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DAM DESIGN 

Anti-seep Collar Design: 

Ls = Y * (Z + 4) * [1 + S I (0.25- S)] 

Ls = 

Y= 
Z= 

S= 

61 

88-81 

2 
0.0776 

FT 

FT 

FT/FT 

(VESCH 3.14) 

** For permanent dam, Ls must be increased by 15%; however VESCH 3.14 only 

increases by I 0%. Therefore, increase Ls by 5%, then enter Plate 3.14-12 to add 

remaining l 0%. 

Ls + 5% = 61 + (61 * 0.05) = 64 FT 

Enter Plate 3.14-12 with 64FT: 
3 collars@ 3.25' x 3.25' ea. with 16' spacing /" 

Anti-Vortex Device: 

Riser diameter= 36" RCP 

Use Table 3.14-D to choose appropriate size of aluminized 

CMP anti-vortex device 
60" diameter anti-vortex device v--· 

Emergency Spillway Design: 

100 yr storm elev = 89.22 (from Summary Report) 

Top of dam elev = 90.3 

Freeboard= 1.08 

100 year storm is controlled, below the pre-development rate, by the riser structure. 

An emergency spillway is not required, however a 12' wide, grass-lined channel with 

1:1 side slopes and a minimum 1' depth is provided. Elev at control section= 89.3 

Rip Rap Calculation for Barrel Outfall: 
(VESCH 3.18) 

12" diameter barrel outfalls to existing channel, therefore a maximum tailwater 

condition will be assumed. 

Q10= 1.4 CFS (from Summary Report) 

Apron length- Plate 3.18-4 La= 5 FT 
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Reservoir Report 

Reservoir No. 1 - WET POND 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 

Page 1 

English 

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

0.00 82.00 5,353 0 0 
1.00 83.00 5,918 5,636 5,636 
2.00 84.00 6,511 6,215 11,851 
3.00 85.00 7,130 6,821 18,672 
4.00 86.00 7,776 7,453 26,125 
5.00 87.00 8,449 8,113 34,238 
5.10 87.10 10,623 954 35,192 
6.00 88.00 12,198 10,269 45,461 
7.00 89.00 13,874 13,036 58,497 
8.00 90.00 15,650 14,762 73,259 

Culvert I Orifice Structures Weir Structures 

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

Rise in = 5.0 ,/ 0.0 0.0 0.0 Crest Len ft = 9.4/ / 12.0 0.0 0.0 

Span in = 5.0 0.0 0.0 0.0 Crest El. ft = 88.00 ... / 89.30 '""''o.oo 0.00 

No. Barrels = 1 0 0 0 Weir Coeff. = 3.00 3.00 0.00 0.00 

Invert El. ft = 81.00 0.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 0.00 0.00 

Length ft = 58.0 0.0 0.0 0.0 Multi-Stage =Yes No No No 

Slope% = 7.76 0.00 0.00 0.00 
N-Value = .013 .000 .000 .000 
Orif. Coeff. = 0.60 0.00 0.00 0.00 
Multi-Stage 

"\ 
No No No Tailwater Elevation = 0.00 ft = ----- I 

( 

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

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B Clv C Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 82.00 0.58 0.00 0.00 0.00 
0.10 564 82.10 0.62 0.00 0.00 0.00 
0.20 1,127 82.20 0.65 0.00 0.00 0.00 
0.30 1,691 82.30 0.69 0.00 0.00 0.00 
0.40 2,254 82.40 0.72 0.00 0.00 0.00 
0.50 2,818 82.50 0.75 0.00 0.00 0.00 
0.60 3,382 82.60 0.77 0.00 0.00 0.00 
0.70 3,945 82.70 0.80 0.00 0.00 0.00 
0.80 4,509 82.80 0.83 0.00 0.00 0.00 
0.90 5,072 82.90 0.85 0.00 0.00 0.00 
1.00 5,636 83.00 0.88 0.00 0.00 0.00 

Continues on next page ... 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 7 

2 YR ROUTE 

Hydrograph type = Reservoir Peak discharge = 1.39 cfs 
Storm frequency = 2 yrs Time interval = 1 min 
Inflow hyd. No. = 2 Reservoir name = WET POND 
Max. Elevation = 88.66 ft Max. Storage = 54,129 cuft 

Storage Indication method used. Total Volume= 10,786 cuft 

Hydrograph Discharge Table 

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

0.07 5.62 88.05 1.36 0.44 0.44 
0.10 8.43 88.11 1.36 1.01 0.93 
0.13 11.24 « 88.19 1.36 2.32 1.31 
0.17 10.30 88.27 1.37 4.10 1.37 
0.20 9.36 88.35 1.37 5.95 1.37 
0.23 8.43 88.42 1.38 7.76 1.38 
0.27 7.49 88.48 1.38 9.48 1.38 
0.30 6.55 88.53 1.38 11.05 1.38 
0.33 5.62 88.58 1.39 12.41 1.39 
0.37 4.68 88.61 1.39 13.53 1.39 
0.40 3.75 88.64 1.39 14.42 1.39 
0.43 2.81 88.66 1.39 i5.0i 1.39 
0.47 1.87 88.66 1.39 15.31 1.39 
0.50 0.94 88.66 1.39 15.32 1.39 
0.53 0.00 88.66 1.39 15.03 1.39 
0.57 0.00 88.64 1.39 14.59 1.39 
0.60 0.00 88.63 1.39 14.15 1.39 
0.63 0.00 88.62 1.39 13.71 1.39 
0.67 0.00 88.60 1.39 13.28 1.39 
0.70 0.00 88.59 1.39 12.86 1.39 
0.73 0.00 88.58 1.39 12.46 1.39 
0.77 0.00 88.57 1.39 12.06 1.39 
0.80 0.00 88.55 1.39 11.66 1.39 
0.83 0.00 88.54 1.39 11.26 1.39 
0.87 0.00 88.53 1.38 10.86 1.38 
0.90 0.00 88.51 1.38 10.46 1.38 
0.93 0.00 88.50 1.38 10.06 1.38 
0.97 0.00 88.49 1.38 9.69 1.38 
1.00 0.00 88.48 1.38 9.33 1.38 
1.03 0.00 88.46 1.38 8.97 1.38 
1.07 0.00 88.45 1.38 8.61 1.38 
1.10 0.00 88.44 1.38 8.25 1.38 
1.13 0.00 88.43 1.38 7.88 1.38 
1.17 0.00 88.41 1.38 7.52 1.38 
1.20 0.00 88.40 1.38 7.16 1.38 
1.23 0.00 88.39 1.38 6.84 1.38 

Continues on next page ... 
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Hydrograph Report /t:_,T s df) · 
Page 1 

English 

Hyd. No. 8 

10 YR ROUTE 

Hydrograph type = Reservoir Peak discharge = 1.41 cfs 
Storm frequency = 10 yrs Time interval = 1 min 
Inflow hyd. No. = 4 Reservoir name = WET POND 
Max. Elevation = 88.88 ft Max. Storage = 56,993 cuft 

Storage Indication method used. Total Volume= 13,740 cuft 

Hydrograph Discharge Table 

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

0.07 7.16 88.06 1.36 0.56 0.56 
0.10 10.73 88.14 1.36 1.50 1.07 
0.13 14.31 « 88.24 1.37 3.39 1.37 
0.17 13.12 88.35 1.37 6.00 1.37 
0.20 11.93 88.46 1.38 8.77 1.38 
0.23 10.73 88.55 1.39 11.52 1.39 
0.27 9.54 88.63 1.39 14.13 1.39 
0.30 8.35 88.70 1.39 16.50 1.39 
0.33 7.16 88.76 1.40 18.65 1.40 
0.37 5.96 88.80 1.40 20.40 1.40 
0.40 4.77 88.84 1.40 21.83 1.40 
0.43 3.58 88.87 i.40 22.82 1.40 
0.47 2.39 88.88 1.41 23.39 1.41 
0.50 1.19 88.88 « 1.41 23.53 1.41« 
0.53 0.00 88.88 1.41 23.24 1.41 
0.57 0.00 88.86 1.40 22.73 1.40 
0.60 0.00 88.85 1.40 22.23 1.40 
0.63 0.00 88.84 1.40 21.72 1.40 
0.67 0.00 88.83 1.40 21.22 1.40 
0.70 0.00 88.81 1.40 20.71 1.40 
0.73 0.00 88.80 1.40 20.21 1.40 
0.77 0.00 88.79 1.40 19.74 1.40 
0.80 0.00 88.77 1.40 19.26 1.40 
0.83 0.00 88.76 1.40 18.79 1.40 
0.87 0.00 88.75 1.40 18.32 1.40 
0.90 0.00 88.74 1.40 17.85 1.40 
0.93 0.00 88.72 1.40 17.38 1.40 
0.97 0.00 88.71 1.40 16.90 1.40 
1.00 0.00 88.70 1.39 16.44 1.39 
1.03 0.00 88.68 1.39 16.00 1.39 
1.07 0.00 88.67 1.39 15.56 1.39 
1.10 0.00 88.66 1.39 15.13 1.39 
1.13 0.00 88.65 1.39 14.69 1.39 
1.17 0.00 88.63 1.39 14.25 1.39 
1.20 0.00 88.62 1.39 13.81 1.39 
1.23 0.00 88.61 1.39 13.38 1.39 

Continues on next page ... 
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JRN-25-2002 04:02P FROM: 
- ---- --· -.. .. ......... • ...,. ,....,.._ ,_..,ow _....,...., 'V.......,;t.~4&.&~..,. 

ENGINEERING CONSULTING SERVICES, LTD. 
t;ieotechnica1 • ConStrUCtion Marerials • Environmental 

Mr. Bill Strack 
Henderson, Inc. 
P. O.BoxBM 
Williamsbur& Virginia 23187 

Reference: Stormwatcr Management Facility- W ct Pond 
Wise Recycling - Hankins Industrial Parle 
Richmond Road 
Toano, Virginia 

Dear :Mr. Strack: 

T0:2594032 

January24, 2002 

ECS Project No. 04:4184-A 

Engineering Consulting Services, Ltd_ was requested to evaluate and re~-pond to a letter issued by 
the James City County (J CC) Development Management Division dated November 7, 2001. Titc 
letter documents several construction-related items for the contractor to address regarding the 
SWTvf pond ECS. Ltd. was specifica1ly requested to address Item No. 5 of this letter. This item 
referred to a possible seepage problem at the Stormwater Management Fou::ility {SWM). We 
were requested to observe the SWM and to evaluate possible sources of the apparent seepage attd 
recommeud potential remedial measures. 

A letter containing our re~Jornmenc:lations and observations was issued on November 29, 2001. 
Based on the findings of our evaluation. and the subsequent repam completed by the contractor, 
it !ll'I'Carcd that the Dow of water beneath the spillway pipe had subsided. Howevert at the lime 
of the rcpai~ the region wa.o; experiencing lower l.han nonnal rainfaJT ar1d there was little, if any, 
water in the pond. Therefore, we were unable to determine at that time if tb.~ repairs that were 
im-plemented were completely successful. 

A new tetter was issued by ICC dated January 17. 2002, again addressing a seepage problem. 
Their letter, dated. January 17, 2002 indicated lhat.lln.")' b.ul observed a highef than expected draw 
down of the normal pool elevation of the pond, and that they observed a seep exiting the slope 
about 10 feet downstream from the pipe outlet. 

814 On:enbricr Circle, Suite A. • Chesapeake, Vif8inia 23320-2643 • (/57) 366-5100 • Fu (757) 366-5200 
Offices: Baltimma, MD • Fnderict, MD • Az.n:lecl. MD • Cllaar.iiJy, VA • W<CICbel!tr, VA • ~VA 

R.iciu-.1. VA • RI!MIIb. VA • DaviiJ.. VA • a..p.q, VA • Will~ VA • Oladum;. NC 
v-t-=:..a. ..,.... • r'1--:tr..-. ...,.. - ...:~...:..,....._.. ...,.., .. ~..h:l. .,. • A -'•- ,. ' 
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JAN-25-2002 04:03P FROM: 

Wise Rccydiuy 
ECS Project No. 04:4184-A 

Page 2 

Oluervations 

T0:2594032 P:4r5 
111003/004 

Engineering personnel from our office vis.itcd the site on January 22, 2002 to obsen-c the 
aforementioned seepage condition at the: SWM pond. Mr. Bill Strack. of Henderson, Inc. was 
also present at the time of this site vi!>-it. The general condition of the dam appeared to be good, 
as the side slopes were graded and had good vegetation growth on the upstream and downstream 
side slopes. The water level appeared to be about 1 to 2 inches below the bottom ofthe riser c;ap 
at the time of' this visil Looking iuto the spil!way pipe from the do'Wt\Slream end, we eould see 
where water appeared to be lcaki.tlg through the pipe joint ot the last section of spillway pipe. 
Also, we observed water seeping from the down strec'UU slope about 4 to 5 feet below the 
spillway pipe. 

Copeltlsious and Recommendations 

We were infonned during our previous investigation that several inches of an open-graded 
bedding stone had been placed under the entire 1ength of the spillway pipe during the initial 
consmtction. This was coaoborated by a Lest pit that was excavated at lhe time of our earlier site 
vis1l. We believed this to be the most probable cause of the seepage. We n~eommended 
removing the stone beneath the spillway pipe for about an 8 feet length of pipe on the upstream 
side and cru.:<.~psula.ting the pipe with concrete and a flexible water stop material i.n hopes \o 
"pinch" off the flow of water. This corrective measure was considered successful since the water 
was no longer observed flowing direclly underneath the pipe. 

However. water will seek the path of least resistnnce. Once the primary seepage path was cut o~ 
the water may have found a secondary path. Based on nur recent observations, we believe some 
additional £actors may be contributing to the continuing ~5ecpa.gc losses. We observed seepage 
through the joint(s) of the spillway pipe. We recommend scaling any joint within the spillway 
pipe that may have separated duri11g the course of construction. We also recommend excavating 
along the spillway pipe starting at the downstrcatl'1 end to observe the subgrade soils below the 
spillway pipe invert. Considcri11g we observed water ex.it.ln.g the slope about 4 feet below the 
pipe, it may be necessary to excavate down to a depth of 4 feet below the pipe to observe the 
condjtions of these soils to see if a seepage plane exists. We recommend the pipe be supponed 
on a conerete cradle similar to the upstream side, to ensure adequate support beneath the pipe. 
The area should be back:filicd in controlled compacted lifts with Lean Clay soils similar t.o the 
soils used in the dam core. The soil should be placed in 8 inch loose lifts compacted. to at feasl 
95 percent o( the standard proctor and within 2 percent ( +1-) of optimum moisture content as per 
the original project plans and specifications. If Hght-weigh.L compaction equipment is u.ted, the 
lift thickness should be reduced to 4 to 6 inches. 

Please note that the 1.cngtb of the spillway pipe that will need t.o be exposed and the required 
depth of the excavation below the pipe may not become evident until the excavation bagins. It 
may be necessary to remove aJJ the stone beneath the pipe if this appears to be the primay cause 
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JRN-25-2002 04:03P FROM: 

Wise Recyel.luQ 
~CS Projeet NG. 04;4 UJ4·A 
Page 3 

T0:2594032 

of the seepase. Hence, we recommend the pond be dewatered prior to the start of the repair to 
reduce the risk of a dam failure while reconstruction of the dam embankment occurs. Also, 
considering that water is seeping thro'Ugh the embankment, some of the soils excavated. from tbe 
dam may be saturated and may not be considered suitable for reuse as comp3!:ted stnletu.ml fill 
without fust dtylng them to a suitabl~ moisture content. 

General Comments 

This letter has been prepared in ordc:r to aid in the evaluation of ihi s S W M pond and to BUist the 
contractor in dctennining an. appropriate course of action. TI1e rcpon scope is limited to Lhe 
specific project and location described, and the project description represents our understanding 
of the significant aspects relevant to the pond and spillway construction_ 

We appreciate being of continued service to you during this project and look tbrward to it& 
successful completion. 1f you should have any questions regarding the inronnalion and 
rcqom.tnQJlda.tions contained in this report or it we can be of any further assistance, please contact 
our office.. 

RespectfUlly, 

.I!~GINEEIUNG CONSULTING SER'\llCES, LTD. 

')/ . ~ 1/i ~ ;p:;;__fy . ;( ~ . 
• Michael J. Galli, P.E. 

Projcc"ger 

L~?f~--
Principa~ 

Copies: (2) Henderson, Inc. {Mr. Bill Stack) 

MJ011ct/4184-a2Itr.doc 
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;iiliiiiiiiiiiiiiiiiii-iiiiii;iiiiii Engineering Consulting Service•, ltd . 

E C S 
108 Jngrarn Road 
Unlt11 MATERIALS ENGINEERING 

!!!!!l=~'~l!!t!d!!. ~n"::~~~2~:-=~~;e FIE:..P REPORT 
Fax II: (767)229-9978 

Elroject No. 

DIVISION 

N4184A 

l?roj ec t_~W~l=o,:' S.:.;e-.:,:R~e.:.C:...~Y:...;;C~~o.;l*-=.~ :..:r.,::~g ________________ Da y IDa t. e '.iedne sday ll I 2 a 12 0 

Loca t i on._...:T:.;;o~a~n~.:.;o:;:;... ___________________ wea t her /Ternp cloudy /7 0 o 

Cent :::act or_~H.&.le~n~d=e.::r.::s:.::o::.:n.:..,'--a.Inil.i.:lllc...:.. ______ c: i en t Henderson , Inc . 

Equipment $ ____ ~o_.~o~o Arrive Job--~4~0~0~-------- Depart Job--~4~3~0~---~-

Tolls S __ .;r.O_,_ • .,.,.,O.;;:.O Total Hours on ,Job __ _..:O"-.:. . ..:.5.l:!.O 

Travel ChgS __ ~O..:.·..::.O.:::.C Laboratory Time 0.50 

Mileage 26 Travel Time 0.75 

TOTAL CHARGEABLE HOURS __ --~1_,_.~7~5 
?ermit No. 

Deficiency Noted IC) _ Nuclear ga~ge (N) _ 

Summary of Services Perfol.llleti. Field Teet Dat.a, Loc:•tions, E.l.-.>.vations 5. Dept~s are l::stirr.ated. 

The undersigned arrived on site, as requested, tc observe repair work to a BMP 
prior to concrete and fill placement. 

Soils had been properly excavated, all #57 stone had been removed f=om under 
the pipe and concrete forms were pro~erly placed (18'' from outside diameter of 
dra:.n pipe) over an 8 foot. long area, surrounding :he drain pipe. :-':astic water 
seals were also observed :o be placed proper:y alo~g the area of pipe to be 
encased with concrete. Addit~onal seals will ~e placed on each end of concrete 
once the concrete forms are removed. 

'l'his area of repai= is approved =or cor.crP.t.~ dnd f ~ ll p::.acemer.t. 

By Mark Schwindt 

REPOR':' # 46 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii Engln .. rin~ Conaultlng Strvlo••· ltd. 

C 
108 lnurem And 

E S Unit #1 MATERIALS ENGINEERING 
, ltd Wllllam~rg, VA 23'188 FIELD REPORT 

! !!!!!!!!!!!!!!!!!!!!!!• Phone: (767}229·6877 
F•x #: (757)229·9978 

Project No. N4184A 

._, ·~>v I~U .VVv I,\).) 

DIVISION 

Project ____ w~i~e~e~R~e~c~y~c~l~;~·n~g=-----------------------------Day/Date Thursday 11/29/20 

Location __ ~T~o~a~n~o~---------------------------------weather/Temp __ ~c~l~e~a~r---L/~6~5---

Con: r actor_~H.:.:e:.ln~d::::.e~r.:.s:.:.o""n.t..,L..-:..I n~cc..!.'-------Cll. ent Henderson. Inc . 

3qui.pment $ 0.00 Arrive Job __ ~a~o~o~-------- Depart Job __ _.!.lO~O~-----

Tolls $ 0.00 Total Hours on Job ___ 3.:...;... 0~0 

Trave:. Chg$ 0.00 Laboratory T:..me 0.50 

Mileage ..,~ 

.:.0 T:r·avel Time 0.75 

TOTAL CHARGEABLE HOURS ____ ~4~-~2~5 
Permit Nc. 

Deficiency Noted (D) Nuclear gauge (N) _ 

Summary cf Services Perforrnea. Field Test D~ta. Locations, 8l~v~tions & Depths are Estimated. 

The undersigned arrived on site, as requested, tc observe the :;:acement and 
compaction of engineered fill for BM? repaJ.r around pipe. 

Uti:.izing the Nuclear Method IASTM D··2922) to check the compac:i.on of soils, 
test ~esulta indicated -:hat compacted mat.P.Yi.al, at areas and elevations 
tested, met or exceeded the prOJect r~qu1rements of 95% of the maximum 
laboratory dry dens1ty, ~s ~btained in our laboratory by usir1g t~e Standard 
Prcctor Method (ASTM D-698). 

The soils observed on this date appeared ':O be in compliance with project 
specifications and drawings with regard to l.ift thickness and moisture 
content. 

Mastic wat~r seals were also observed to be placed properly on each end of the 
concrete collar surrounding the pipe. 

By Kenneth Jarvis 

REPORT # 47 
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j:_su No.003 P.G4 
•-! f c '!_ ..:· - l_JJ ITI 0 I.J 

;=._L;l(:)(L~':lbb(( NOV 213'01 

., I' 

FIELD DENSITY TEST - NUCLEAR METHOD 
ASTM D- 2922 

PROJECT: U!/se R~cvc~~r 
r :::;; 

SUBJECT: NUCLEAR FIELD DENSfJY TESIS 

JOBNO.: N_tj/ ?i/ 
' 

DATE: ;l-c)9-() ( 

STANDARD COUNTY DENSITY---- STANDARD COUNT MOISTURE _____ _ 

CONTRACTOR: lte~e&ttM, JA c, CLIENT: 
1 

TECH: KtAAf 
I 

TEST NO. I .}_ ~ r s ' MOISTURE CONTENT (PCB_ /I, c./ /3, I ;:J,o j(. ~ i'(, ) //, ~ 

WET DENSITY (PCF) l:J/,~ J;l;J,~ JlqJ, 1~0,0 ~~~~5 1/Y,E 

DRY DENSITY jPCF) 1/0./ left! /O/J~ I tf,J. Jp ~,,;__ 107,, 

I MOISTURE CONTENT (%) IO.q 1.2.0 /(r / /0/1 13/ .:l I O,<f 
! STANDARD PROCTOR 

jj~.? 
I 

MODIFIED PROCTOR 

OPT. WATER CONTENT 1.1/1 -
~:ELEVATION OR 

I sottf 
eel ,(Cf 

MARK 0&1 (,'{:/ . 3 !/PI-.. 

i rr 
PROBE DEPTII (INCH) & 

PERCENT COMPACTION Cj ~~t Cf'?r / 9>,9 9~, (j ?f,,'J 75% 

REQUIRED COMPACTION CfS'Io r-

! 
• AR (TEST NO.) I • AR~A~~ro(C:;~; I}; / Locanon Diagram/Remarks: 

..__ /j 
]1=:~·. I 

~a'/ /J f(_ttt_'-- ~ . / 
~----n~ , .. /'/ 

. . ~--- - .-.! ' 
.. 

I 

· ot· .. 
_...,--
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APF::-11-2000 0'7 : 46 

CONSULnNG ENGINEERS 

To: Darryl Cook 

Fax Number: 259-4032 

From: Deirdre Wells 

cc: 

AES CONSULT I t~G ENG I ~.JEERS 757 220 89'34 p. 01/01 

AES Consulting En~inccrs Fax lV1emorandun1 
~ ._ 

5248 Olde Towne Road, Suite 1 • WiUiamsburg, Virginia 23188 
Telephone: (757) 253·0040 • F'acsim~: (757) 220.8994 • Email: aes@aesva.com 

Org./Firm: JCC Environmental 

Date: 4111100 

Pages Including Cover Page: 1 

cc Fax Nwnber: 

Subject: Wise Recycling Revisions to Storm water Management Details Sheet 

0 Urgent D For Review D Please Comment D Please Reply 

Comments: 

During revision of the 100 year elevation and anti~seep collars, we reviewed the design of the reverse 

slope pipe supports and decided to modify the design in order to provide greater stability. The 

modification includes shortening the pipe from 17' to 8.5', eliminating one of the wooden support 

structures, and, most Importantly, providing a more substantial concrete footing for the remaining 

support structure. We believe this modification will provide greater stability for the 4" pJpe and will 

reduce any chance of support failure. 

This plan will be slip-sheeted this afternoon. Please contact me or Arch Marston with any questions. 

I appreciate your quick review and response concerning this project. 

Confid~:mtiality Note; The documents ~mpanying thi$ fax may contain confidential information. Tnis information i~: intended only for the use of the 
indillidual or entity namea on t11e transmission sheet. If you are not the intended recipient. you are hereby notified that any disclosure, copying, 
d~stribut!on, or the taking of any action in reliance on the contents of thiiS faxed information is strictly prohibited, ind tn~ the Cloeuments snouiCI oe 
returned to AES COI'Isulting Engineers. If you have recei'lled ~his fax in error, please notify us by telephone Immediately at the number above 1;0 that 'Ill$ 

c~n arrange for tile return of the original document at no CO$\ to you. 

TOTAL P.01 
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AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

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

DATE 5/Jo/ 0/ I JOB NO. 8850 
ATIENTioN I 

RE: 

/)J;r~ ?Jo;cuJJ0- ~ 
!( .. .;" (f.:,r" :;/ (.;f../' ~; nv -''/ :...- 1<~-f P~ 1 t.__ 

z.:" :;~ 
I 

/L 
I 

WE ARE SENDING YOU 0 Attached 0 Under separate cover via _________ the following items: 

COPIES 

4 
I 

D Shop drawings 

D Copy of letter 

DATE NO. 

I 
?-

D Prints D Plans D Samples D Specifications 

D Change order 

THESE ARE TRANSMITTED as checked below: 

D For approval D Approved as submitted D Resubmit ___ copies tor approval 

D Foryouruse D Approved as noted D Submit ___ copies tor distribution 

D As requested D Returned for corrections D Return ___ corrected prints 

D For review and comment D 

D FOR BIDS DUE D PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

COPYTO ________ SIGNEDH~~ 
If enclosures are not as noted, kindly notify us at once. WC044_WISE_RECYCLING - 084



DEVELOPMENT MANAGEMENT 
101-E MouNTS BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CODE COMPLIANCE 

(757) 253-6626 
codecomp@james-city.va.us 

E:-<VIRONMENTAL DIVISION 

(757) 253-6670 
environ@james-city.va.us 

PLA.'INING 

(757) 253-6685 
planning@james-city.va.us 

November 7, 2001 

Cou~ E:-<GINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 259-4116 

The Waltham Group 
442 ~ East Main Street 
Clayton, NC 27520 

Attn: Mr. Norwood Thompson 

Re: Wise Recycling (Hankins Industrial Park) 

./""' 

County Plan SP-138-99; County BMP ID Code: WC 044 
Stormwater Management Facility- Wet Pond 

Dear Mr. Thompson: 

The Environmental Division has reviewed a record drawing and certification information as submitted to 
our office for the above referenced project. The record drawing provides as-built information for a wet pond 
stormwater management facility located in the northwest comer of the site. 

Based on our review of information as submitted and a concurrent field observations as performed on 
August 27'h 2001 and after, the following items must be addressed prior to release of the developer's surety 
instrument for the stormwater management/BMP facility: 

Construction Certification: 
' 

2. In accordance with Note# 19 on Sheet 9 of the approved plan, construction certification for the stormwater 
management/BMP facility is required. None was provided. This is especially important since the facility 
has a large engineered and compacted earthen embankment located in a deep ravine. The certification can 
be in letter format or by use of the certification statements in Section 4 of the JCC, Stormwater 
Management!BMP Facilities, Record Drawing and Construction Certification, Standard Forms & 
Instructions. 

Record Drawing: 

/3. The record drawing set (two sheets) dated May 25 2001 is satisfactory, pending any changes that may 
occur as a result of construction-related (field) items as outlined below. 

Construction-Related Items: 

4. The approved plan called for a design top of dam elevation at El. 90.30 and a 12-inch diameter RCP outlet 
barrel through the dam. Based on a review of the as-built drawings, the actual low point along top of dam 
as constructed is at El. 89.7 and a 15-inch diameter RCP outlet barrel was used through the dam. The 100-
year design high water elevation for the BMP was previously established at El. 88.99, therefore, freeboard 
to top of dam is at 0.71 feet. This does not conform with the provisions of the approved plan, which called 
for freeboard of 1.3 feet, nor the County's minimum standard of I foot for facilities with emergency 
spillways. Use of a 15-inch barrel, instead of a 12-inch barrel may result in an decrease in the design high 
water elevation and adequate freeboard may be present; however, it would still be unclear if use of a larger 
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barrel would result in the facility exceeding allowable discharges established for the facility for the 2-year 
design storm event. Use of a larger barrel size would result in higher discharge from the facility under 
routed hydraulic conditions. Therefore, either field correct the opening size of the outlet barrel through the 
dam to an appropriate 12-inch size; or alternatively, provide evaluation by an engineer that use of the 15-
inch size barrel, as constructed, does not result in exceeding the allowable 2-year predevelopment discharge 
set for the facility and adequate freeboard from new 1 00-year design high water to top of dam elevation (El. 
89.7) as constructed is present. (Note: A hydraulic model of the pond to show adequacy should be based 
on field obtained as-built conditions). 

The facility was designed to function as a wet pond type facility with normal pool elevation at or near to the 
higher side invert elevation of the reverse slope pipe which is at El. 87.0 in the riser. Based on our 
engineering inspection as performed on August 27'h 2001 and several cursory inspections afterward, the 
pond has remained substantially dry. Although rainfall has been below normal the past few months, this 
situation is still indicative of a seepage problem either through the soils in the bottom of the dam, through 
the compacted earthen embankment or along the outlet barrel through the dam. Either of these cases is 
harmful to the structural integrity of the dam. Assessment by a qualified professional geotechnical engineer 
is required along with necessary repairs or modifications or conclusions that seepage conditions are not 
present. (Note: At the time of the engineering inspection performed on August 271

h 2001, there were signs 
that embankment soils were reworked along the upstream toe of embankment in the vicinity of the riser, 
possibly to alleviate a seepage condition.) 

The erosion gully which has formed along the east (right) downstream embankment toe of the dam needs 
repaired and stabilized. This gully is approximately 2 feet deep and 3 ft. wide. 

A scour hole is present at the outfall of the 15-inch storm drain into the pond on the east (parking lot) side. 
The scour hole is approximately 1 ft. deep by 8 ft. long. This area needs refilled and appropriate rock outlet 
protection added. Also, the end section at the outfall of the 15-inch pipe at this same location has settled 
and needs reset. 

Clear and remove trash and debris from two onsite VDOT DI-7 grates. These grates are labeled as storm 
drain structures SS # 1-2 and SS # 2-2 on the approved plan and are located along the main access drive 
into the site and at the northwest comer of the back parking area, respectively. 

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with fmal 
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be 

required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Gerry Lewis, at 757-
253-6672 if you have any further comments or questions. 

cc: Tony Gregory, Henderson (via fax) 
AES Consulting Engineers, Mark Richardson/Arch Marston (via fax) 

G:\SWMProg\AsBuilts\SP13899.wc044 
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JA.:.'1IES CITY COlJNTY- E~v'lRO~~IE~tTAL DIY'1SION 
Office Phone: 757 ·253-6670 Fax. Number: 757-259-4032 

Name: flen~(S6n 
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Scorr J. THoMAS. P.E. 
CML ENGINEER 

ENVIRONMENTAL DMSION 

101 MoUNTS BAY RoAD, P.O. Box 8784 (757) 253-6639 
WILLIAMSBURG, VIRGINIA 23187-8784 FAX: (757) 259-4032 
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DEVELOPMENT MANAGEMENT 
101-E MouNTS BAY RoAD, P.O. Box 8784, WILLIA<\fSBURG, VIRGINIA 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 

E:-<"VJRONME:-ITAL DrvJSION 

(757) 253-6670 
environ@james-ciry.va.us 

PL\J'I:-IING 

(757) 253-6685 
planning@james-city.va.us 

November 7, 2001 

The Waltham Group 
442 Yz East Main Street 
Clayton, NC 27520 

Attn: Mr. Norwood Thompson 

Re: Wise Recycling (Hankins Industrial Park) 
County Plan SP-138-99; County BMP ID Code: WC 044 
Stormwater Management Facility- Wet Pond 

Dear Mr. Thompson: 

CouNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 259-4116 

The Environmental Division has reviewed a record drawing and certification information as submitted to 
our office for the above referenced project. The record drawing provides as-built information for a wet pond 
stormwater management facility located in the northwest comer of the site. 

Based on our review of information as submitted and a concurrent field observations as performed on 
August 27'h 2001 and after, the following items must be addressed prior to release of the developer's surety 
instrument for the stormwater management/BMP facility: 

Construction Certification: 

2. In accordance with Note# 19 on Sheet 9 of the approved plan, construction certification for the stormwater 
management/BMP facility is required. None was provided. This is especially important since the facility 
has a large engineered and compacted earthen embankment located in a deep ravine. The certification can 
be in letter format or by use of the certification statements in Section 4 of the JCC, Stormwater 
Management/BMP Facilities, Record Drawing and Construction Certification, Standard Forms & 
Instructions. 

Record Drawing: 

3. The record drawing set (two sheets) dated May 25 2001 is satisfactory, pending any changes that may 
occur as a result of construction-related (field) items as outlined below. 

Construction-Related Items: 

4. The approved plan called for a design top of dam elevation at El. 90.30 and a 12-inch diameter RCP outlet 
barrel through the dam. Based on a review of the as-built drawings, the actual low point along top of dam 
as constructed is at El. 89.7 and a 15-inch diameter RCP outlet barrel was used through the dam. The 100-
year design high water elevation for the BMP was previously established at El. 88.99, therefore, freeboard 
to top of dam is at 0.71 feet. This does not conform with the provisions of the approved plan, which called 
for freeboard of 1.3 feet, nor the County's minimum standard of 1 foot for facilities with emergency 
spillways. Use of a 15-inch barrel, instead of a 12-inch barrel may result in an decrease in the design high 
water elevation and adequate freeboard may be present; however, it would still be unclear if use of a larger 
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barrel would result in the facility exceeding allowable discharges established for the facility for the 2-year 
design storm event. Use of a larger barrel size would result in higher discharge from the facility under 
routed hydraulic conditions. Therefore, either field correct the opening size of the outlet barrel through the 
dam to an appropriate 12-inch size; or alternatively, provide evaluation by an engineer that use of the 15-
inch size barrel, as constructed, does not result in exceeding the allowable 2-year predevelopment discharge 
set for the facility and adequate freeboard from new I 00-year design high water to top of dam elevation (El. 
89.7) as constructed is present. (Note: A hydraulic model of the pond to show adequacy should be based 
on field obtained as-built conditions). 

5. The facility was designed to function as a wet pond type facility with normal pool elevation at or near to the 
higher side invert elevation of the reverse slope pipe which is at El. 87.0 in the riser. Based on our 
engineering inspection as performed on August 271

h 2001 and several cursory inspections afterward, the 
pond has remained substantially dry. Although rainfall has been below normal the past few months, this 
situation is still indicative of a seepage problem either through the soils in the bottom of the dam, through 
the compacted earthen embankment or along the outlet barrel through the dam. Either of these cases is 
harmful to the structural integrity of the dam. Assessment by a qualified professional geotechnical engineer 
is required along with necessary repairs or modifications or conclusions that seepage conditions are not 
present. (Note: At the time of the engineering inspection performed on August 271

h 2001, there were signs 
that embankment soils were reworked along the upstream toe of embankment in the vicinity of the riser, 
possibly to alleviate a seepage condition.) 

6. The erosion gully which has formed along the east (right) downstream embankment toe of the dam needs 
repaired and stabilized. This gully is approximately 2 feet deep and 3 ft. wide. 

7. A scour hole is present at the outfall of the 15-inch storm drain into the pond on the east (parking lot) side. 
The scour hole is approximately 1 ft. deep by 8 ft. long. This area needs refilled and appropriate rock outlet 
protection added. Also, the end section at the outfall ofthe 15-inch pipe at this same location has settled 
and needs reset. 

8. Clear and remove trash and debris from two onsite VDOT DI-7 grates. These grates are labeled as storm 
drain structures SS # 1-2 and SS # 2-2 on the approved plan and are located along the main access drive 
into the site and at the northwest comer of the back parking area, respectively. 

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

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Gerry Lewis, at 757-
253-6672 if you have any further comments or questions. 

cc: Tony Gregory, Henderson (via fax) 
AES Consulting Engineers, Mark Richardson/Arch Marston (via fax) 
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Scott Thomas 

To: 
Subject: 

Joan Etchberger; Pat Menichino; Darryl Cook 
Bond Release 

Project: Wise Recycling 
Plan No.: SP-138-99 
BMP ID Code: WC 044 

I am now ok with release of the erosion & sediment control bond being held for the project. Gerry was ok with site 
stabilization and the problems I had with the piping at the BMP have been repaired and all appears well. 

Final Inspection: 8/27/01. Comments forwarded. 
Reinspections: 1/14/02, 1/15/02, March 02, April 02. 
Record Drawing: 5/25/01 by AES. Satisfactory 
Construction Cert: 12/10/01 and 3/21/02. Satisfactory. 

(Note: Our original field inspection revealed that the wet pond was completely dry and there was seepage along the outlet 
pipe barrel through the dam. ECS did an assessment and one attempt was made to repair to no avail. I issued a second 
letter and Henderson and ECS decided to excavate down to the barrel, repair and reconstruct using compacted soil. It 
appeared seepage was due to a gravel bedding layer placed under the pipe. I received construction cert on the original 
dam construction and the dam repairs by ECS. Based on reinspection, appears to be functioning properly and holding 
permanent pool. Bob Lane performed an inspection to insure the repair work area was stabilized and grass was growing.) 

Scott 

1 
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TO 

AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

WE ARE SENDING YOU )(Attached D Under separate cover via _________ the following items: 

0 Shop drawings 0 Prints 0 Plans 0 Samples 0 Specifications 

0 Copy of letter 0 Change order 0 ------------------------

COPIES DATE NO. DESCRIPTION 

I 

THESE ARE TRANSMITIED as checked below: 

~ For approval 0 Approved as submitted 0 Resubmit ___ copies for approval 

'A For your use 0 Approved as noted 0 Submit ___ copies for distribution 

0 As requested 0 Returned for corrections 0 Return ____ corrected prints 

0 For review and comment 0 

0 FOR BIDS DUE 0 PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

COPYTO __________________ SIGNEOo ~Jj B 
If enclosures are not as noted, kindly notify us at once. 
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CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

PROJECT Wise Recycling 
PROJECT NO. 8850 
SUBJECT 
SHEET NO. 
DATE 
BY 

Channel Adequacy 
1 OF 1 
3/24/00 
DPW 

In response to comment #14 of the 2/1/00 Environmental Division comments for this project, the receiving 
channel analysis follows. The pond resizing resulted in a post-development 2-year routed flow of 0.2 CFS. 
Due to this extremely low value, control of the 1-year, 24-hour rainfall event was not implemented. As per 
Minimum Standard 19 b (2), current at the time of plan submittal, the existing natural channel was analyzed by 
use of the 2-year storm event. 

2-year Post-Development routed flow= 0.2 CFS 

The existing channel was visually inspected on 3/23/00, following a storm event. The channel is a "V'-type 
ravine, with approximately 2:1 side slopes and a depth between 5 and 6 feet. It is covered by grass and leaf 
matter, which is not uncommon for this time of year, and shows little to no evidence of erosion or degradation. 
The bottom slope varies along the course of the channel, but can best be estimated at 0.09 ft!ft. This shape is 
close to that shown in VDOT figure 2.8.23. Velocity and depth are determined from this figure. 

velocity (2 yr) = 2.0 FPS 

depth (2 yr) = 2.8 INCHES 

Channel appears adequate for post
development flow 
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ECS-U.IMBG TEL:17572296677 
~ ... 
~~--
~ ~-~· 

•• '" .,.,_"""'"""''"H..- FAX 
~---·-----·----- ·---

TO: 

Plume 

Fax Plume 

Sc:tJtt 71wma.\' 

JCC- Environmental Division 

(757) 253-Mi39 

57 2J9-4032 

Originals ttl Follow VI~: 

I D Mail 0 FcdF.x 

REMARKS: 0 Urgent Fur .vuu r revitm· 

Re: Wise Recycling finallttter. 

Please call if you have any questions. 

Thanks, Mike 

Hpr U'::J'U:2 

I DtJte 41/0101 I 1:30AM 

I Number o[pages 10 follow: 

FROM: 

0 Cou,.fer 

0 

Micha1'1l J. Galli, P.E. 

ECS, Lfd. 

IfNI Ingram Road, Unit J 

William.~burg, VA 23188 

(757) 229-6677 

(75!_2 229-9978 

0 Not Applicable 

Rep~¥' ASAP 
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04/01/2002 15:33 7575649120 
\ 

HENDERSON INC 

Established 1957 HENDERSON 
State Regi$ NQ. 4849 
www.hendersonincgc.wm 

Fax 

INCOR.I:o'QRATED 
GENERAL CONTRACTORS 

saoo Mcoretcwn Road 
WHliarnsburg, VA 23186 

To: 6cv~ :Tho (\1\G_,~ From; 

Co: 

Fax: ..JS~ ..- 4 0 32- Pages: 3 

Phone: 

0 Urgent Cl For Raview Cl Please Comment D Please Reply 

• Comments: 

_ •. ~ 

~our, Future is To day's Quality" 

PAGE 01/03 

(757) 565-,090 

FAX: (7!5n 564-9120 
E-Mail: Herderslz1 @ henci«SS!!ino;;.=m 

0 Please Racycle 
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04/01/2002 15:33 7575549120 HEHDER50t'i INC 

ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

~~ .. 1((, ... '~: •• 1 

~~fn',,,_;~.~!-;:t,':¥1,~-, 

Mr. Bill Strack 
Henderson, Inc. 
P.O. BoxBM 
Williamsburg, Virginia 23187 

Reference: Stom1 w q,ter Management Facility - Wet Pond 

~dr Hankins Industrial Park 

Toano, Virginia 

Dear Mr. Strack: 

' 
L 

PAGE 02/03 

' ' " ... ,, ._,,. ·- ..,_;· .... ~ .. -., ·: ........ 
March 21";-ze'!tl2-----

ECS Project No. 04:4184-A 

Engineering Consulting Services, Ltd. has observed the reconstruction ofthe center section of the 
BMP dam and the above referenced site, Based on previous observations by the James City 
County (JCC) Development Management Division and by ECS, Ltd. personnel, we observed that 
the dam was "leaking". Upon further evaluation, which consisted of test pits along the spillway 
pipe, we observed that the spillway pipe was placed on a bed of open-graded stone. Also, we 
could observe water entering the spillway pipe from the riser structure, yet did not observe any 
water exiting the spillway pipe. h1stead, we observed water flowing out of 1he slope below the 
spillway pipe elevation. The contractor elected to remove the RCP spillway pipe and stone 
material, reset it, and backfill the area with compacted structural fill. 

Persollilel from our office observed tbe removal of the spillway pipe and stone material. The 
subgrades for the new pipe were observed to be finn and stable and co1tsidered suitable for 
placement of the pipe. Once the pipe was set. the joints were grouted and then the excavation 
was backfilled to grade with compacted structural fill. Density test results and our observations 
during the reconstruction of the spillway pipe were submitted in interim reports. 

Engineering personnel visited the site March 14 and March 21, 2002 to observe the condition of 
the dam after several days of rain had occurred. The water level of the pond was observed to be 
at the top of the riser structure and flowing into the spillway pipe. Water was then observed 
exiting the spillway pipe and flowing down slope. It is our opinion that the dam repair was 
successful in eliminating the seepage probleUl as previously identified_ 

2119-D North Hamilton Street, Richmond, Virginia 23230 • (804) 353-6333 • Fax (804) 353-9478 
Offices: Richmond, VA • Wa..,hington, D.C. • Norfolk, VA • Williamsburg, VA • Roanoke, VA • Fredrlcksburg, VA 

Oanvi1le, VA • Baltimore, MD • Fredrick, MD • Research Triangle Park, NC • Wilmington, NC • Charlotte, NC • Greensboro, NC 

WC044_WISE_RECYCLING - 095



• 
04/01/20S2 15:33 

I> -

Wi~e Recycling 

7575549120 

ECS PYoject No. 04 :4184-A 
Page 2 

HEHDERSON IHC PAGE 03/03 

We appreciated being of service to you on this project. If you should have any questions 
regarding the information and recommendations contained in this report or if we can be of any 
further assistance, please contact our office. 

Respectfully, 

ENGINEERING CONSULTING SERVICES, LTD. 

--1111 C£ffil( ).£1 
Michael J. Galli, P.E. 
Project Manager 

MJG/let/4184-AFinaLdoc 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CODE COMPUANCE 

(757) 253-6626 
ENviRONMENTAL DMSION 

(757) 253-6670 
PLANNING 

(757) 253-6685 
codecom p@ james-city. va. us environ@james-city.va.us planning@james-city.va.us 

The Waltham Group 
442 Y2 East Main Street 
Clayton, NC 27520 

Attn: Mr. Norwood Thompson 

Re: Wise Recycling (Hankins Industrial Park) 

January 17, 2002 

County Plan SP-138-99; County BMP ID Code: WC 044 
Stormwater Management Facility- Wet Pond 

Dear Mr. Thompson: 

s:J T .H/e.. 

CouNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

Pursuant to several requests from the contractor to close-out and release surety for the above 
project, several events have transpired over the past few months pertaining to the wet pond stormwater 
management facility which services the site. Certification information was first received for the project 
in May of2001 and the record drawing dated May 25th 2001 was reviewed and found to be satisfactory. 
A construction certification, which was originally not received for the BMP, but which was subsequently 
submitted on December 1Oth 2001 was also found to be acceptable. Similarly, based on our final 
inspection of the BMP as performed on August 27th 200 l, there were five construction-related field 
issues that also needed addressed. These issues were outlined in a letter from our office dated November 
7th 2001. 

As of the date of this letter, all construction related comments as outlined in our November 
Th letter appear to have been fully addressed, except for comment # 5 which pertained to our concern 
about seepage through the dam and it's potential to be harmful to the structural integrity of the dam 
embankment. Comment# 5 recommended assessment by a qualified professional geotechnical engineer 
and necessary repairs/modification to be performed to eliminate the seep or show that it was non
detrimental to the facility. Subsequently, an engineer was retained, an evaluation performed and a 
summary geotechnical report forwarded to our office. The geotech report dated November 29th 2001 
outlined observations, conclusions and recommendations to control the seep as well as field logs 
documenting repair work performed at the end of November 2001. 

Since the repairs were performed, our office has monitored the water level in the BMP on a 
routine basis. As most of the month of December was relatively dry, it was difficult to assess success of 
the repair. Only recently have heavier rains occurred to allow the pond to fill to or above normal pool 
elevation. On January 14 and 15th 2002, staff visited the site on two occasions. On the first visit, water 
was approximately 1 inch above the bottom of the concrete riser cap (anti-vortex/trash rack device) . 
Twenty-four hours later, the water level was approximately 3 inches below the bottom of the riser cap, 
thus resulting in a 4-inch drawdown in a 24-hour period. Since the water level was above the elevation 
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of the reverse slope BMP control orifice, this occurrence is normally not considered unusual; however, 
upon further inspection, the outfall end of the 15-inch RCP barrel through the dam was completely dry . 
There was no evidence on January 15th of drawdown through the principal flow control structure (riser
barrel). Upon further inspection of the outfall area on the downstream embankment, approximately 10 
feet downstream of the 15-inch barrel outlet end section there was an obvious sign of flow (seepage) 
underneath the outlet protection riprap. Based on rough estimation, the seep appeared to be somewhat 
considerable and of a rate at least 1 to 2 gallon per minute. Due to the location of the seep, it did not 
appear to be a natural spring in adjacent natural toe soils, but seepage through the compacted earthen 
dam embankment. Furthermore, dam embankment soils along the interior side slope of the dam just 
behind the riser structure appeared unusually saturated when probed. 

As such, although considerable measures were taken to attempt to investigate and resolve the 
condition, our original concern about seepage through the dam appears to still be present and has not 
been fully resolved. Therefore, at this time and under such a condition which relates to the structural 
integrity of the BMP, we cannot consider release of the developer's surety instrument for the stormwater 
management/BMP facility. Further assessment by a qualified professional geotechnical engineer is 
warranted along with necessary repairs or modifications or conclusions that seepage conditions are not 
detrimental to the dam embankment or the structural integrity of the BMP. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Gerry 
Lewis, at 757-253-6672 if you have any further comments or questions. We are also willing to meet at 
the site to mutually observe the condition as outlined above. I highly suggest observation be performed 
during a dry period, when no flow is being conveyed through the barrel structure . 

cc: Tony Gregory, Henderson (via fax) 
Michael J. Galli, ECS Ltd. (via fax) 

G:\SWMProg\AsBuilts\ClarLetters\C044.0 
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DEVELOPMENT MANAGEMENT 
101-E MouNTs BAY RoAD, P.O. Box 8784, WrLLIAt'viSBURG, VIRGINIA 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 

ENVIRONMENTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

PlANNING 

(757) 253-6685 
planning@ james-city. va. us 

November 7, 2001 

The Waltham Group 
442 ~ East Main Street 
Clayton, NC 27520 

Attn: Mr. Norwood Thompson 

Re: Wise Recycling (Hankins Industrial Park) 
County Plan SP-138-99; County BMP ID Code: WC 044 
Stormwater Management Facility- Wet Pond 

Dear Mr. Thompson: 

Co UxrY E:'-IGINEER 

(75i) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 259-4116 

The Environmental Division has reviewed a record drawing and certification information as submitted to 
our office for the above referenced project. The record drawing provides as-built information for a wet pond 
stormwater management facility located in the northwest comer of the site. 

Based on our review of information as submitted and a concurrent field observations as performed on 
August 27'h 2001 and after, the following items must be addressed prior to release of the developer's surety 
instrument for the stormwater management/BMP facility: 

/-onstruction C erti{ication: 

/ 2. In accordance with Note # 19 on Sheet 9 of the approved pian, construction certification for the storm water 

0 management/BMP facility is required. None was provided. This is especially important since the facility 
() f~ .e.r ve has a large engineered and compacted earthen embankment located in a deep ravine. The certification can 
1<. be in letter format or by use of the certification statements in Section 4 of the JCC, Stormwater 

Management/BMP Facilities, Record Drawing and Construction Certification, Standard Forms & 
Instructions. 

Record Drawing: 

3. The record drawing set (two sheets) dated May 25 2001 is satisfactory, pending any changes that may 
occur as a result of construction-related (field) items as outlined below. 

Construction-Related Items: 

The approved plan called for a design top of dam elevation at El. 90.30 and a 12-inch diameter RCP outlet 
barrel through the dam. Based on a review of the as-built drawings, the actual low point along top of dam 
as constructed is at El. 89.7 and a 15-inch diameter RCP outlet barrel was used through the dam. The 100-
year design high water elevation for the BMP was previously established at El. 88.99, therefore, freeboard 
to top of dam is at 0. 71 feet. This does not conform with the provisions of the approved plan, which called 
for freeboard of 1.3 feet, nor the County's minimum standard of 1 foot for facilities with emergency 
spillways. Use of a 15-inch barrel, instead of a 12-inch barrel may result in an decrease in the design high 
water elevation and adequate freeboard may be present; however, it would still be unclear if use of a larger 
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barrel would result in the facility exceeding allowable discharges established for the facility for the 2-year 
design storm event. Use of a larger barrel size would result in higher discharge from the facility under 
routed hydraulic conditions. Therefore, either field correct the opening size of the outlet barrel through the 
dam to an appropriate 12-inch size; or alternatively, provide evaluation by an engineer that use of the 15-
inch size barrel, as constructed, does not result in exceeding the allowable 2-year predevelopment discharge 
set for the facility and adequate freeboard from new I 00-year design high water to top of dam elevation (El. 
89.7) as constructed is present. (Note: A hydraulic model of the pond to show adequacy should be based 
on field obtained as-built conditions). 

The facility was designed to function as a wet pond type facility with normal pool elevation at or near to the 
higher side invert elevation of the reverse slope pipe which is at El. 87.0 in the riser. Based on our 
engineering inspection as performed on August 27'h 2001 and several cursory inspections afterward, the 
pond has remained substantially dry. Although rainfall has been below normal the past few months, this 
situation is still indicative of a seepage problem either through the soils in the bottom of the dam, through 
the compacted earthen embankment or along the outlet barrel through the dam. Either of these cases is 
harmful to the structural integrity of the dam. Assessment by a qualified professional geotechnical engineer 
is required along with necessary repairs or modifications or conclusions that seepage conditions are not 
present. (Note: At the time of the engineering inspection performed on August 271

h 2001, there were signs 
that embankment soils were reworked along the upstream toe of embankment in the vicinity of the riser, 
possibly to alleviate a seepage condition.) 

/ The erosion gully which has formed along the east (right) downstream embankment toe of the d~ needs 
repaired and stabilized. This gully is approximately 2 feet deep and 3 ft. wide. tf?prt:l~pef' 

/ 

/ 

A scour hole is present at the outfall of the 15-inch storm drain into the pond on the east (parking lot) side. 
The scour hole is approximately 1 ft. deep by 8 ft. long. This area needs refilled and appropriate rock outlet 
protection added. Also, the end section at the outfall of the 15-inch pipe at this same location has settled 
and needs reset. t:Jp 
Clear and remove trash and debris from two onsite VDOT DI-7 grates. These grates are labeled as storm 
drain structures SS # 1-2 and SS # 2-2 on the approved plan and are located along the main access drive 
into the site and at the northwest corner of the back parking area, respectively. oj!. 
Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with fmal 

release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be 
required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Gerry Lewis, at 757-
253-6672 if you have any further comments or questions. 

cc: Tony Gregory, Henderson (via fax) 
AES Consulting Engineers, Mark Richardson/Arch Marston (via fax) 

G:\SWMProg\As8uilts\SP13899.wc044 
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.JAN-25-2002 04:01P FROM: 

Established 1957 
State Regis No. 4849 
www.hendersonincgc.com 

' . To: Scott Thomas 

Fax: 259-4032 

Phone: 

Re: Wise Buildout 

HENDERSON 
INCORPORATED 

GENERAL CONTRACTORS 
5800 Mooretown Road 

Williamsburg, VA 23188 

T0:2594032 

(757) 565-1090 
FAX: (757) 564-9120 

E-Mail: Henderson @ henderaonincgc.com 

From: Donna A. Chapman 

Pages: 5 

Date: 01/25/2002 

PVH, TG, Joe B., BS, DC, Mike Galli 

CC: 366-5203 

0 Urgent 0 For ReVIew 0 Please Comment 0 Please Reply 0 Please Rec;ycle 

•Comments: 

Scott, 

We are proceeding with repairs per attached report. Mike will issue re-certification upon completion. 

Please do not hesitate to call with any questions or concems. 

''"··- ,.. ... .& •• __ -- .... _...~_._,_ "'-··-11.& •• 1, 
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JAN-25-2002 04:02P FROM: T0:2594032 
___ --·-- ..... -. • ..,. vvv Y•vv ~"'tJ 'VJ.J..L:..,..tl..rJ:i..ll..ll.l:l 

ENGrNEERING CONSULTING SERVICES, L TO. 

814 Greenbrier Circle, Suite A 
Chesapeake, Virginia 23320 

PHONE: 757-366-5100 FAX: 757-366-520~ 

FACSIMilE TRANSMISSION COVER SH~ET 

COMPANY NAME: tJJ?.i3 ~ e<"l > Jh ~ · 
FAX NUMBER: s (p '-/ - ~I '2..- c) 

FOR: B \ ~I 5 i-r~ C.~'-

NUMBER OF PAGES INCLUDING COVER SHEET: __ tj..,___ 
ORIGINALS: WILL NOT FOLLOW VVILL FOLLOW k 
FROM: AlP k. 6~ I I ; 
DATE: I ,f-z.,Sjo ""Z..- TIME: 

SUBJECT: \f/1'5.<.. ~i-( d 
MESSAGE: (fd .fd"" ~~ ~ "(>""~.$ ~ 

I 

PLEASE PHONE 757"38U1 oo IF TRis 'l'RANSMIMioN Is a'RCoMPlE IE OR IF coPY dOAUTY is POOR. 
. PAXCOVER.OOC 
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DEC-1~-2001 07:55A FROM: 
Lte Regis l.'il o. 484~ 
11 w .hendcrsonincgc.com ..f1 INCORPORATEDl ~ 

GENERAL CONTRACTORS 
P .0. BOlt B M • 5800 M ooretow n Road 

W itliamsburg. VA 23187 

Pages: d-.-

T0:2536850 
E-Mail: Henderson@ hendersonincgc . .;om 

C Urgent 0 For Review 0 Please Comment 0 Please Reply 0 Please Recycle 

• C4mments: 

CoAJSr. 

t'Our Future is Today's Quality" 
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H ENDERSON 
INCORPORATED 

GENERAL CONTRACTORS 

5800 MOORETOWN ROAD 
WILLIAMSBURG, VA 23188 

(757) 565-1090 FAX (757) 564-9120 

TO: 

Scott Thomas 
Civil Engineer/Environmental Division 
James City County 
101-E Mounts Bay Rd. 
Williamsburg, Va. 23187 

We are sending you: 
X Attached 

Under separate cover VIA: 

X Shop drawings 

X Copy of letter 

Photographs 

Contract 

Copies Date 
1 11/29/01 
1 11/29/01 
1 11/29/01 

Remarks: 

Plans 

Change Order 

Samples 

Specifications 

Number 

/' we t?tftl/ 
sfJ-;.SF- ~'! 

LETTER OF TRANSMITTAL 

jDATE: 

jJOB#: 

jATTENTION: 

IRE: 

Transmitted as checked 

For your use 
1-----1 

As requested 

11/29/01 

21728 

Scott Thomas 

Wise Buildout 

1------1 
For your review and comment 

1-------1 
Approved as submitted 

1------i 
Returned for correction 

1------1 
Other: 

Descriptions 

Hydrograph Summary Report dated 11/21/01 
Record drawings(AES) dated 5/25/01 
Stormwater Mgmt Facility Report by ECS dated 11/29/01 

Gioncw ~E'P•IlT. .$GE'tlf 4 E. 

Copy To: PVH, BS, TG, J. Blumber, JR, DC 

Signed 1J<Uel't4 A. ~ 
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H ENDERSON 
INCORPORATED 

GENERAL CONTRACTORS 

5800 MOORETOWN ROAD 
WILLIAMSBURG, VA 23188 

(757) 565-1090 FAX (757) 564-9120 

TO: 

Scott Thomas 
Civil Engineer/Environmental Division 
James City County 
101-E Mounts Bay Rd. 
Williamsburg, Va. 23187 

We are sending you: 
X Attached 

Under separate cover VIA: 

Shop drawings 

Copy of letter 

Photographs 

Contract 

Copies Date 
1 11/29/01 

Remarks: 

Plans 

Change Order 

Samples 

Specifications 

Number 

Copy To: PVH, BS, TG, J. Blumber, JR, DC 

LETTER OF TRANSMITTAL 

I DATE: 11/29/01 

I JOB#: 21728 

I ATTENTION: Scott Thomas 

IRE: Wise Buildout 

Transmitted as checked below: 

For your approval 

For your use 

As requested 

For your review and comment 

Approved as submitted 

Returned for correction 

Other: 

Descriptions 
Field Report per ECS dated 11/29/01 

,, 

Signed 
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~ ---·J .&.JUT u vumentalUivision 

1~ ~-'~~ ~\ ___________ s_t_o_r_rn_w __ a_te_r __ ~_a_n __ ah_oe_rn __ e_n_t_/_B_~ __ P __ In--sp_e_c_t_io_n __ R_e_p_o_r_t ________ __ 
~ Detention and Retention Pond Facilities .i. S'P-138'-91 

Database Inventory No. (if known): we O# 6P;IJ !2.4 0/000i3S 

d. . D / 1/r:JN/LIN .S ) 7. Name of Facility: · '/5i:A£C"fCL.IA!G (ZIV.ol./>r fP~K- BMP No.: of I Date: ___;;g-+J--'e ~+~__,_0 /_· _ 

Location: HI""N/L/N.? IJ....U>v£,Tt!.JI"t'-- ~/11!../i.. 177 INov>~llfl- !3'- VO. 

NameofOwner: ---~----~--~ __ ?J_~_q~IY?~-~---~--o_~ __ ~ __ ~ ____________________________________________________ __ 

Inspector: ____ :!B-=--~~-.:;...::;;;::;.;....-'-<1'.;::...7..::;._ __________________________________________________________ _ 

TypeofFacility: iA../t=T PoND 

Weather Conditions: $ CA?'?)",t f/'t;/ ~,.,.,,, 

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

O.K.- The item checked is in adequate condition and the maintenance program is currently satisfactory. 
Routine- The item checked requires attention, but does not present an immediate threat to the function of the BMP. 
Urgent- The item checked requires immediate attention to keep the BMP operational and prevent damage to the facili 

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

Facility Item O.K. Routine Urgent Comments . 
. .':._ .. 

Embankments and Side Slopes: ~-n/e-/1./ IJ.;:JA'?"'' /J?Ctf' 5~/E 27/-'/1./ _r~c,: /V/ 31'/·'/V "'·"- p.;.j: IV 

Grass Height ,___/' 2-'11/ &,£#5 S> t/ ft/ 70/ ! ,t7 ft . . . ./ Vegetation Condition GCCP 6tC#'9.f~· ~~. 

Tree Growth / .A/o ~ee:i 
Erosion v' V" :;:ever-e Flf!.llnc..V 6v4.y A,.,·rV6 E?/<5to-r 

Trash & Debris t/' /.2~1){- P/j F1116 'U>F. 1-z. Fr 
e-c-JP ~- ~ / u./T'tJc . 

Seepage ./ A/.o,e_ () /l?t3rvt"t/. ~rl~ '/.5ctVE '1 P~ )1. 

Fencing or Benches ~/ W/01: :.S.-9rt:7Y t!JFn;e;/ C£1Vf..lf!' ~...err I!Jc 
~v..vP. rt.A·7"r/!511!!! r.vr /eiVtJ Sl. 

Interior Landscaping/Planted Areas: ~\lone 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions v A/2: T ,t:'OII/0, ~w-evel!- &:uv£ 

Trash & Debris v/ t:i27' N~IIVZ- /W!>Kt 71~, /JVtt'lf,OV~ 

Floating Material ...,/ ~r LE,.,.Jt- <!! ~!S:..E" • 

Erosion v 6ooo PP!?/7lt/E /.JJl..;?-/A/,.,.6b ~ 

Sediment v z .t?/t" /114~ ,.6 ~.!r"JC... 
Dead Plant v 
Aesthetics v' 
Other 

~/vi'~ tfu~_//n, <JI- Y~ /4vt>~/7f-4re ?;-?. 
/ 

Page 1 of 3 
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I 

I 

I 
I 
I 
i 
I 

! 

I 
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~..,omments 

. /N_!ter Pools ermanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) 0 None (Detention Basin) 

/ ~../"" -Shoreline Erosion A/oqe. 
Algae /' J7oNt? wt1,; /J;tlr/, 
Trash & Debris 

Sediment t./ 
Aesthetics v 
Other V' 
Inflow Stuctures (Describe Locations): ~t..- i€CP 1) l!i

11 e.. et?>r J!PE 2) 1 !i'' e.. ..>VII' c/'10 

Condition of Structure v 
Erosion ' v ./ PtPE:tl..:l I' t:IEE% 'J'ii) Lo~:a;cVJI!-#otF 

A'T eNo~ RP?t n !!f'er ~ ;1'/#e /, 

Trash and Debris v" J Ct-69/V .5 .> '1/ 2 -I G/2' /I TE 

Sediment V' A./<w~e, 

Aesthetics v 
Other v / /wi'UJ.w /'l PE.S 11/eEtl 0/'. 
Principal Flow Control Structure- Intake, Riser, etc. (Describe Location): :i!l/' &I' ,eJ!.£1:. w/7z'~Pc4P 
Condition of Structure ./' v V" Pavo w-~ PI'!'/!_ ,e~O!! _M ~ 
Corrosion ~ L e?!J.-t:::,_ 

Trash and Debris v 
Sediment • v 
Aesthetics ~ 
Other l>/-J ~~n~· ..f 1jzF'I/5U?'t8A?/ .t';b?IN' 

Principal Outlet Structure- Barrel,. Conduit, etc.: 12 '1 .tet.p t9~ -. ·"• 

Condition of Structure V' / / p~'-"7 VV1'97 OP..L· 121;-R!h~ U:J"JK. 
Settlement / / 
Trash & Debris v 
Sediment / 
Erosion / 
Other v 
Emergency Spillway (Overflow): .4/c4 P e,.,/ /JI!'AJV/V¢. A/oJ?e ti? ~ez.t:J . 
Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 
/ 

fJou(} 17 n~f hoi)J~I~L /Vmr. 5o;/?N"' #ri?IJ'eR r17e¥/hrr~/ 
/ I 

Page2of3 
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/d'isance Type Conditions: 

/ 

Mosquito Breeding / 

Animal Burrows V 
Graffiti ~ 

Other J 
Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

I Comments 

Remarks: .1> / er<. c.?/o,v &.V o /.5 e -1.:; r 7i) c IV ECP _1. ,e c:-P'& 1 t2E .o it .ev.vllrr To e-"1J!J .~<c .t::Jt/C.C t:?· 

-
-
-
-
-
-
-
-

/> .6 1 ?"frcTY .$t::Ai<H N07FovNt?, ;/oavevctL ?IV'/~();£. ~~ $'$ /.5- FtJ?r f 6E'JV'7"'U 
Cbv.._.t) I)E /lcc.ePr l?vE 7o t'wt::~VJ-7 1/SC or s:-;rc ~dz:::> ~o"V" /V<!Jv~ ;ll!cP?c!7'C C<Jt.#/?1)1(/. 

/:::> ~e.-VtJ. #/l p. t71'l'l, t-e>? .c @ £/.;er:. /Veer.?.> £' EP41' !l:CY.?. 

j> ;s::"I'JI'c twFwv:'C EYI!?'i :?!tJc(P;fJt:Ai/)· ~eDvte- Hoe..E / 'tJet::-p~;/! 1 lP!:-1ft· 
~t'c/5 tf"'ttJ ?flY". ,So,/h /I,IJ'P$ nt' f.;? or:'. eP~eT CN'P >{;5: ~ ~If c /-6~- ) r ( JJI'&P;Pf>e/ qve T• vntrf1YGI/

1 
"" 

}> $.4~Z/i!El- 17 IZ II /?o/ /:!T''1 ,e'e;e,. ,11/S.-L!JUI'LT. 

p. _4.,.
0 

... ~ vJ!.,.e" t?<t"/. ?7/<'fll'/ -.0 /e uR/ Mt .. rf~ ,./sw/,.l / 
or r;.sel-/ bl?rre/le;jo/;P. '!J'l/1'1' o/ w-'"i'ler e"nlry 'Z~Yovl'?/ kw? jt'<1.-r 
&>~ '1"13fV"" 7tl'?c) ~oil? yfv.r&~rL JtlwefJI? rt>l'r J- ei'V?J, //.}k bor-~"t"/ 

I':P':fr• L~Gr;- P/~ e..-b ,., "'./vr?l v~&r l"···"""'k .e >'ff,I"'V"'' 

} !1/o ~/ dr,,;; /!., ;ve/ /()v/ 
/J Ct-~ -;/<~PI >I- tJeb/t7 §> ::1/z-! /r.!J'-/p, 

Overall Environmental Division Internal Rating: ~ (7tnotl~;_ /ve: ,4 weiLfoe>/ ~i?j;?Je') 
clf,t;,v&E"O n ~IFn/'10.. 3 7 &4M.J:'- ll!cP1411(etJ 'A t0n'JI"l1f!'~ .Jt,l'~t:tJ 

I . _/} .s.~I'(JNO zoo z.. ~1-z.z..QZ... 

Sig ... .,., AAr~ .6- """ {)~AA 
Title: CZv,/t=f(r/MPI""" l?w flv · __ _,,~~:L--------

S WMProg\8 MP\CoinspProg\DetRet. wpd 

Page 3 of3 
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.. , -- ......... - .. 
:~,-..... w~tJ "-+ .... n.nlr 

..O.'~'"J.L~ J.JJ.1.1 L'lt.LaVA 

Henderson, Inc. 

Williamsburg. Virginia 23187 

Reference~ Stunnwatcr T'vfanagement FaG111ty- ""Net Pond 
Wise Recycling- Hankins Industrial Park 
lliclnntt!ltl !toad 
Toano, Virginia 

Dear Mr. Strack: 

Engineering Consulting Services, Ltd. was requested to evaluate and respond to a letter issued by 

November 7, 2001 documented several constro.ction.-related items for the contractor to address at 
the above referenced project HCS, Ltd. was specifically requested to address Item No.5 of this 
letter. Item No. 5 indicated that there appeared to be a s~age problem at the Stotmwater 
Management Facility (SWM). We were requested to observe the SWM and evaluate whether or 
not we believe tl1crc is a Beepage problt;!11 flfjd to tl1en 1ecorru~nend potent.ia.i remedial n1easures. 

Observations 

Engineering personnel from our office arrived at the site on November 28, 2001 to observe the 
co11dition of t1le S\V"lvf e..TTibar~~ent ar!d sp!llv.:ay siructurer /.:... representati·ve ;.~;itll Henderson, 
Inc. was also on-site at the t1me of our arrival and had excavated a test pit to reveal about an 8 
feet iong seciion of the upstream end of the spiilway pipe. Tnc test pit was excavated to just 
below the bottom of the RCP pipe invert and extci"ldcd fium about the base; of the riser structure 
outiet toward the outfall structure. 

We observed a thin layer of an open graded stone (approximately l to 2 jnches) underlying the 
pipe. Tne underiyin g clayey soils appeared to be soft and saturated for several inches below the 
stone layer alo.ng the lcr1gth of tht; pipe at this location. The :so11s extt...:.nding out latc...--ally beyo11d 
the pipe alignmeni appeared to be a stiff consistency Lean Clay soii that was considered suitable 
as dam core materiaL 
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\Vise Recycling 
Toano, Virgini~ 
ECS Project No. 04:4181-A 
Page 2 

The '"'et pond area. was dr-t at the time of this site visit The outt::tll area had !)een dn;.;:;sed up and 
the rip rap stone reset. Also; the contractor was in the process of dressing up other areas of the 
B~ A'T\- . .• --- ' fv.1r m response tu the JCC comments. 

Conclusions and Recommendations 

As indicated in the letter issued by JCC, we have had a lower Lhan usual ra-infall average for this 
time of year. As such, this could be a possible cause as to why the pond has remained dry. 
Howe-...-er, we aiso noted a thin layer of an open-graded stone underlying the .RCP pipe. The 
contractor i11dicated that this layer may possibly cxtc~nd the en1tire Iengtl1 of the pipe.. Tl1is would 
create a direct path for the water to seep through the embankment and bypass the spil1way 
stmctu..re. Based on our observations in the field at the time of this site visit, we believe this to be 
the most probable cause of seepage and could result in the eventual piping failure of the earthen 
embankment parallel to the principal spiliway pipe. 

We therefore recommend trying to cut off the seepage of water beneath the principal spillway 
pipe~ A .. .r1 8 fool section of pipe has been expostYJ~ We recon]I'Jend additional excavation aTound 
and along the length of the pipe· at this location. The soft, saturated soils should be removed 
beneath the pipe to at least 18 inches in all directions to suitable subgradc soils. 1nc pipe should 
then be encapsulated by at least 18 1nches of concrete along the length of this section of pipe. 
Prior to the concrete placement, we aJso recommend installing a suitable flexible water slop 
makrial, such as Mastek. around Llte perimeter of the pipe and at opposite ends of the pipe at the 
joints where the freshly placed concrete meets the RCP pipe. The water stop material should be 
placed in at least 2 locations. Tnis material should act as a seal in case .any shrinkage occurs as 
the concrete encasement cures. The area should then be backfilled with a Lean Clay material 
similar to that which was used to construct the dam core. The soil should be placed in 8 inch 
loose Iifls compacted to at least 95 percent of the st>indard proctor }md within 2 percent(+/-) of 
optimum moisture content as per the original plans and specilications. 

General Comments 

This report has been prepared in order to aid in the evaluation of this site and to assist the client 
in determining the appropriate course of action. The report scope 1s limited to the specific 
project a11d location described, and the project description represents our understanding of the 
significant aspects relevant to concrete characteristics. 

WC044_WISE_RECYCLING - 110



Wise Recycling 
'foano, Virginia 
.ECS Project No. 04:4181-A 

Page 3 

We appreciate being of continued service to you during this project and look forward to its 
6 1 - · -- - -- - .r h · fi - ..J successtth comptctton. H you shoolcJ have any questions rega.r•J:t.n.g he m_onna11on anu 

recornmendaticm.s contl'li11ed in tlris report or if we can. be of any fi.1.rther assistance, please contact 
--~~~ ~.f!'~--
VUI ornce. 

Respectfully, 

ENGINEERING CONSULTING SERVICES, LTD. 

Michael J. Galli. P .E. 

Copies: (3) Henderson, Inc. (!v1r_ Bill SLTack) 
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WATERSHED we MAINTENANCE PLAN Yes CTRL STRUC DESC RCP Riser 

BMP ID NO 044 SITE AREA acre 4.591 CTRL STRUC SIZE inches 36 

PLAN NO iSP-138-99 LAND USE Gen Industrial OTLT BARRL DESC RCP 

TAX PARCEL 1(12-04)(01-138) 
old BMPTYP Wet Ext Det Pond OTLT BARRL SIZE inch 15 

PIN NO 1240100013B JCC BMP CODE 

CONSTRUCTION DATE 8/4/2000 
POINT VALUE 10 EMERG SPILLWAY Yes 

PROJECT NAME Wise Recycling 
DESIGN HW ELEV 88.99 

FACILITY LOCATION 177 Industrial Blvd. PERM POOL ELEV 86.6 

CITY-STATE Toano, Va. 23188 SVC DRAIN AREA acres 3.5 2-YR OUTFLOW cfs 0.20 

CURRENT OWNER Waltham Group II 10-YR OUTFLOW cfs 2.40 

OWNER ADDRESS 442 1/2 East Main St. REC DRAWING Yes 

OWNER ADDRESS 2 SERVICE AREA DESCRI Building & Parking Area 

CITY-STATE-ZIP CODE Clayton, NC 27520 IMPERV AREA acres 2.54 CONSTR CERTI No 

OWNER PHONE RECVSTREAM UT France Swamp 

MAINT AGREEMENT Yes 
EXT DET-WQ-CTRL Yes LAST INSP DATE 
WTR QUAL VOL acre-ft 0.5362 

EMERG ACTION PLAN No INTERNAL RATING 
CHAN PROT CTRL No 

MISC/COMMENTS 
CHAN PROT VOL acre-ft 0 15" barrel used instead of 12". Rev 
SW/FLOOD CONTROL Yes slope BMP orifice. 6' aquatic bench. 

GEOTECH REPORT No 
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