
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- STORMW ATER 

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: MC033 

DATE VERIFIED: November 20,2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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James 
City 

County 
VIRGINIA 

Date: March 28, 2012 

Stormwater Division 

MEMORANDUM 

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

From: Leah Hardenbergh 

PO: 110426 

Re: Files Approved for Scanning 

General File ID or BMP ID: 

PIN: 

Owner Name (if known): 

Legal Property Description: 

Site Address: 

(For internal use only): 

Box# 2 

MC032 & MC033 

3840100020 

IRONBOUND MINI STORAGE 
PALMER CARLETHA R & SH 

NEW PARCEL A IRONBOUND MINI 
STORAGE 
LOT 9B WM ALLEN JONE 

4032 IRONBOUND ROAD 
4010 IRONBOUND ROAD 

Agreements (in file as of scan date): Y Book or Doc#: 
p 0135 

980006146/990001711 
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Contents for Stormwater Management Facilities As-built Files 

Each file is to contain: 

@ As-built plan 

2. Completed construction certification 

3. Construction Plan 

@ Design Calculations 

~ Watershed Map 

® Maintenance Agreement 

7. Correspondence with owners 

8. Inspection Records 

9. Enforcement Actions 
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... 

DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

TinS DECLARATION, made this (~ D day of 19 99 
between Ironbound Road Mini Storage Associates, LC and aiJ SUCCCSSOO i 

"COVENANTOR(S)," owner(s) of the foUowing property: ----------
(James City County) Tax Map Parcel No. (38-4) (1-20) (1-25A) 

------------Deed Book ---Page No. - or Instrument No. 
980006146 and James City County, V~rgini~ hereinafter referred to as the "COUNTY." 

WITNESSETII: 

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

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

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

3. The COVENANTOR(S) shaD provide and maint8in perpetual access from public 
right-of-ways to the SYSTEM for the COUNTY, its agent and its contractor. 

4. The COVENANTOR(S) shall grant the COUN1Y, its agent and its contractor a right 
of entry to the SYSTEM for the purpose of inspecting, operating, installing, constructing, 
reconstructing, maintaining or repairing the SYSTEM. 

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

6. The COVENANTOR(S) shall indemniJY and save the COUNTY harmless from any 
and all claims for damages to persons or property arising from the instaUation, construction, 
maintenance, repair, operation or use of the SYSTEM. 

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

8. The covenants contained herein shall run with the land and shall bind the 
COVENANTOR(S) and the COVENANTOR(S)' heirs, ex:ecuton, administhlton, successon and 
assignees, and shall bind all present and subsequent owners of property serv by the SYSTEM. 

9. This COVENANT shaD be recorded in the County Land R 

~ qCfOOD/71/ 

Page 1 of2 
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. IN WITNESS WHEREOit, the~ VENANfOR(S) have executed this D 
·COVENANfS as ofthis rJ () day of'. t.Ht.lU\:tc· 19 99 . 

A TrEST: 

Bert Whitby 1 

ATTEST: 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF _..ft~O~'...;.·/ ..... c...,..o _____ _ 

j'l> 

I hereby certify that on this~ day of ,M /)tL(lAtl the subscnDed, a 
Notary Public of the State of Virginia, and for the Count/of~ ............ .:...:'l.=o.___-1-__ _, aforesaid 
personally appeared & rr1 cl rs--1 ,T, L f v r cJ and did acknowl ge the &foregoing 
instrument to be their Act. 

1 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this dOn-day of 
..,T!kWt2AU :· l. · .. · ,19 cfq . 

f ,j I·,; '>: 
I i - . ' ' I ~ 

EmboSSed flGioon h ~~~ 
Comtno~a~h o! Viroi~oia !Mart ~ubllc Seal 

Notary Public 

M C 
. . . Uy C<lmmis,ion E•pnes t.tl!ctJ 31, l!m 

y OtruniSSIOn eXpires: --CS/oP~.ROiJ.~,I.;u."~~l i..JoV..::.:o;t•:u:.iV~.;~.,·i ----

drainage. pre 
Revised 2/97 

Page 2 of2 

This Dcclandioo ofCovaum prepared by: 

Bernard J. Levey 
(Print Name) 

Manager 
(fitle) 

8513 Staples Mill Road 
(Address) 

Richmond, Virginia 23228 

(City) (State) (Zip) 
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IN WITNESS WHEREOF, the(: i\IENANTOR(S) have ex:ecuted this DECLARATION OF 
COVENANTS as ofthis ~ {) day of'. r.h~lLr\:LL· 19 99 . 

ATTEST: 

Bert Whitby 1 

ATIEST: 

COMMONWEALTH OF VIRGINIA 
OITY~OUNTYOF~~~n~r~lc~.o~·----------

COVENANfOR(S) 
CI£ollbol1nc:I-Road Mini Storage Associates,l 

}-·-· ---- . . .. ·- ) .. .. . .. 

(\_'1e.:!./yf ""' ~ - -'-·\-4 

COVENANTOR(S) 

t'~> 
I hereby certify that on thisJ.[f_ day of ,M/)tLtlAt 1 , 19:J!j__ before the subscn"bed, a 

Notary Public of the State ofVrrginia, and for the County7of /j'ao'r..o , aforesaid 
personally appeared & rncuc·l ,J. Lev r: LJ and did acknowledge the &foregoing 
instrument to be their Act. 

1 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this <:?On... day of 
,TfktJ,Jd-<~LI :·. l. · · ~·1911 . 

A • f if::# 0 ! ·~. ~~ .. , : 

EmbOS500 Horoon I~ LtJ 
Commo~al'h of Virginia lluUl!y PubliC Seal 

{1cJ'-A >!l~ 
Notary PUblic 

M C 
. . . My eommis~ion E~phes t.U!cll31, 1009 

y onurusston exptres: --e~GP~,H:.RO~I.:~"W'""i-"lclll:l'·'t·-;t: .... s ___ _ 

This Dccllllllt.iOO ofCovmants prepared by: 

Bernard J. Levey 
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p . : 3 

Schnjtbel 
Engtneertng 

Schnabel Engineering Associates, Inc 

609 Industry Drive 

Hampton. VA 23661-1316 

757-827-7207 • Fax 757-838-0995 

June 28, 2000 

Mr. Bernard J. Levey 

Ironbound Road Associates, L.L.C. 

8513 Staples Mill Road 

Richmond, Virginia 23228 

Subject: 

Dear Mr. Levey: 

Project 993723, Earthwork Observation and Testing 

of the B:rv.t:P, Ironbound Mini Storage, Ironbound 

Road and Ironbound Circle, James City County, 

Virginia 

s- ~>- 'IB 

·we have been requested by the contractor, George Nice a.nd Sons, to provide a letter of our 

obse.rvations during the construction of the earth embankment for the site B.NlP. They have 

requested this letter in response to a request for information from James City County Codes 

Compliance. 

Subgrades for the BMP embankment were observed by engineering personnel from our office on 

July 26, 1999. Subgrades for the embankment were tested by probing with a penetrometer at 

selected locations. The subgrades observed were considered suitable for placement of compacted 

embankment fill at the grades excavated to by the contractor. 

Field density tests for the embankment were perfonned between July 26 and August 2, 1999. The 

field density test results indicate relative compaction to at least 95 percent of the maximum dry 

density per AST:tvi D-698 except the initial bridge lifts in the key trenc~ which were compacted 

to at least 93 percent Based on the field density test results and our observations during fill 

placement, we believe that the fill represented by the test results has been substantially compacted 

in accordance with the project specifications and our recommendarions. ' . 

Ashland, VA • Atlanta. GA • B.altlmore. MD • Bethesda. MD • Blacksburg, VA. • Charlene, 1-JC • Charlottesville. VA • Columbia, SC 
Denver. CO • Gainesville, GA • Hampton, VA • leesburg, VA • New Br1mswick, NJ • Roctlmond, VA· West Chester. PA. MC033_IRONBOUND_MINI_STORAGE - 007



... 
J1JI. i i. ')" · ; 8 PH • I· • :•1 p . 3 3 

w·e have performed our services in accordance with generally accepted geotechnical engineering 

practice and make no warranties, either express or implied, as to the professional advice provided 

under the terms of our agreement and included in this report. 

We are pleased to be of service on this project. Please do not hesitate to contact us if you have 

any questions concerning this report. 

MJG:GTS:kgr 

c: Cal Holcombe, AlA 

George Nice & Sons (2) 

Attn: CliffHatfield 

.Project .99372)) June 28, 2f>f>f> 

Michael J. Galli, P.E. 

Project Engineer 

)ijkJ:J J~@ 
Gilbert T. Seese, P .E. 

Senior Associate 

-2-
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I BACKFILL CMP 
I RISER W/ MIN. 2' 

I 

OF 3000 PSI 
CONCRETE 

.L 

7" !- -- -- __ , 
IJ3;a· 

====f 
12" 

BMP POND MAINTENANCE REQUIREMENTS 
1. THE OWNER SH"-LL BE RESPONSIBLE FOR INSPECTION AND MAINTENANCE 

OF THE PROPOSIEO BMP F ACIUTY. 

2. TlHE POND STlRUCTURE SHALL BE PERIODICAUL Y INSPECTED FOR THE FOLLOWING: 

"-· SlEEP AGE AND LEAKING OF OUTLET ST1RUCT1URE OR EMBANKiofENT (ANNUALLY) 
B. ClOGGING AND BLOCKAGE OF OUTLET SYSTEM (AFTER EACH STORM EVENT/ 

ONCE PER MONTlH) 
C. WOODY GROWTH ON EMBANKiofENTS (ANNU"UL Y) 
D. MOWING OF SIDE SLOPES (AS NECESSARY) 
E. UTTER "-NO DEBRIS (AFTER EACH STORIA EVENT /ONCE PER MONTH) 
F. EXCESS SEDIMENT (SEDIMENT OLEANOUT CYOLE IS TYPICALLY 20 YEARS) 

3. If ANY OF TlHE ABOVE ITEIIS ARE IDENTIFIED AS PROBLEMS DURING 
INSPECllON CORRECTIVIE lofAINTENANCE/REPAIR SHOULD OCCUR AS SOON 
AS POSSIBLE. 

MAINTENANCE: 
IN GENERAL. ALL EROSION AND SEOIIAENTA TION CON TIROL MEASURES SHAUL 
BE CHECKED AFTER EACH RAINFALL OR WEEKLY, 'MiiCHEVER IS t.40ST 
FREQUENT, AND SHOULD BE CLEANED AND REPAIRED ACCORDiNG TO TlHE 
FOLLOWING SCHEDULE: 

1. TlHE SIEOIIofENT TlRAPS WILL BE CHECKED REGULARLY FOR SEO!OlENT 
CLEANOUT. 

2. EROSION AND SEDIMENT CONTlROL WILL BE CHECKED REGULARLY FOR 
UNDERMINING OR DETlERIORA TION AND BUH..DUP OR ClOGGING J\ITlH 
SIEDit.4ENT. CORRECTIVE ACllON WILL BE TAKEN 1Mt.4EDIA TELY. 

3. ALL SIEEDED AREAS YolLL BE CHECKED REGULARLY TO SEE THAT A 
GOOD STAND IS MAINTAINED. AREAS SHOULD BE FERllLIZW-- .:.-'Ill 
RESIEEDED AS NEEDED. 

4. AUL TEMPORARY EROSION AND SEDIMENT MEASURES SHALL BE 
DISPOSED OF WITlHIN TlHIRTY (JO) DAYS AFTER FINAL SITE 
STABILIZAllON IS ACHIEVED AND VEGETAllON 'IS ESTABLISHED. 

, TOP OF DAM " 80.2 

' 100 YEAR PQOL - 75.95 

: 10 YEAR POOL • 75.9 

, 2 YEAR POOL = 75.49 

•· 

' 
~ORMAL POOL = 74.5 

__ , ---- - -- ·-- - ,· 

R.0W • • I OQ_ 'rR. HIGi WA lER ElEV .. • 78.28 
----~~xa CIV' 

12" PERFORATED PROVIDE REMO>V.BlE CM' _jQ 'rR. HIGi WAlER E!J:L • n.B9 
Ct.IP RISER /ON 12" RISER "_ • . --·\ _ 2 'rR. HIGi_ WAlER El.E_V. • _77.:111-
(USE IAAX. 3/lf" IliA. r COVER 12" CW W/ '\.__ TOP OF STRUCTURE • 80.00 
PERFORAIIONS)"" . russ AI RIPRAP r 1 1 /- 2-x·· PRESSIJR£-TREATED TONGUE---"·· · 

\ / ,-10 LF. OF PERFORATED ·1"" "' GROO'IE nwBERs l I'""'':""-..., ! l2" CW 0 I.OOX r/ 6" 6" P~SSURE TREATED POST 
0 0 I I (USE MAX. 3/B" OIA. I /- X A< -

0 PERFORATIONS) ,. ANCHORED IN CONCRETE 

o o o !' I 
I 

, PROVIDE JOINT IN I 1/-- PRO._,DE 24"X24" METAL PLATE TO ANCHOR 12" CMP 
I 1f CMP APPROX. · IN PLACE. CONTRACTOR SHALL SEAL CONNECTION AT 

12• 90" 3, O O O · 6 FROM PLATE-\ I { PLATE AND CMP TO BE WATERTIGiT. (SEE DETAIL, 
----f.__J______~ .. __.,.- -:-----~--. · / THIS SHEET) cwP a ~ . ~. ~~~:-:~~·" . ~h1-V~ _,v , -, ·;--, -. .l--"" ·. .<, l 

fl_:·-:_. { >_·/'·,· .. ·· ·' .-~_>·_"_· :' \-·'··- ~ .f \i J ~- .. , t: .I y-~ PR_OVIDE C1R/CU.LAR METAL PLATE INSI-DE / 10 Lf. OF 12• CMP W.! ~-I '·{ '-- ·-~ t).'; -·~_:..'·<~'--, / ::~,- .· ~-_, / 12 ~p w 1 DIA. ORIFlCE _//. 0 1.Dmr: {INCLUC£5 ES-2) 

74.10 ~ 
0 0 0 0 I j./- I" ORIRCE 

O O O /I INV.-74.00 

O O {_.--1 . "- INV.•74.00 

OUTFI\U. 
INV.-73.90 

F RIP-RAP AFftON CONSISnNG 
/ OF Q.ASS AI STONE 

.. ·' 

j 

I 
1 EX. GRADE 

PlACE Flll[R 
F .OSRIC UNDER 

\_ 18• VDOT NO. 57 STONE BEDDING STONE 

6'"X6" POST -~ 
.... ,-

24" .. -
I 
!. 0 0 

METAL PLATE DETAIL 

POND +2 

ANCHOR PLATES TO 
6'"X6" POSTS W/ 
1/2" X J-1/2" 
LAG BOLTS 

-- POST DEPTH EOJA.l 10 OR GREA 1ER THAN 
POST HEIGHT AE'l'IE GRADE (MIN. DEPlll 
SHI\U. BE 3") 

PRESSURE TREATED WOOD DETENTION STRUCTURE 

INV. f 
ORIFICE=T4.~--

r·---16"_. ----1 . . ' 
$• I 
~ I 

' ------------

. 1-1/2 

-' 
' 

I I 

--~------~-· 4-·- ------·---- -- -· 
I 

L~~s 

3000 PSI (MIN.) 
CONCRETE 

EMERGENCY SPILLWAY EL-78.5 
PROVIDE TlRAPEZOIOAL DITCt! W/ 10' BOTTOM 
2: j SS. lAIN. 1 FT. DEEP 

.r· SIEUECT f1f.L COMPACTED TO go,; 
...- (FREE OF ST1Ut.li'S, ROOTS. ROCKS, 

TlRASH, ETC.) (~E DAM NOTES 
TlHIS SIHEET) 

.tllliE;_ 

CliP ~SER. OUn.ET E!!\RREl. AND 
TlRASIH RACK ARE TO ·BE ASPHALT 
COATED AND ALUMINUM STEEL PIPE. 

-r-i---- CONllii\CTOft SHALl' PftOVID~ st"~PAG!: 

N T. S 

i ... , ' 
,· . \ 

15" 

18" 

47" 

56" 

1- -j 
1 1_13/8" 

C:=:=====t 
CLAt CORE 

. -- --·--.. ... (r.<J4'ACJEO 

T10:9~7 

CONTlROI... PER GEOli:CHNICAL 
ENGINEERS P:ECOMMENDA TION. AT 
A MIN. TlHE CONTRAJ:TOR SHALL 
PROVIDE 2 ANTI-SIEtf' COLLARS 
(3.5'x3.5') W/ 16 f1. SPACING. 
"NNTE: COllARS SHOOlD NOT 
BE PLACED CLOSIER THAN 2 FT. 

' \ \ \ \ 
2-2/3" ' 1/2"
PIPE 

SECTION 

ROO & LUG 
DETAIL \_ 

BAND 

I. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

I 
GASKET 

2-2/3" ' 1/2" CORRUGATED PIPE 

SIDE VIEW 

CORRUGATED HUGGER BAND 
AND FLAT GASKET 

NOT TO SCALE 

CLEAN THE PIPE END. 
APPLY A LIBERAL AMOUNT OF LUBRICANT TO THE FIRST TWO ANNULAR 
CORRUGATIONS ON THE OUTSIDE OF THE PIPE. 
SNAP THE FLAT GASKET INTO POSITION SUCH THAT THE GASKET COVERS 
THE FIRST ANNULAR CORRUGATION OR THE RECORRUGA TED END. HALF OF 
THE GASKET WILL BE HANGING OVIER THE END OF THE PIPE. 
FOLD THE REMAINING HALF OF THE GASKET THAT IS EXTENDED OVER THE 
PIPE END BACK OVIER THE SIECTION OF THE GASKET POSITIONED ON THE 
END OF TlHE PIPE. 
APPLY A LIBERAL AMOUNT OF LUBRICANT TO TlHE ENTIRE INNER SURFACE 
OF TlHE BAND. 
PLACE THE BAND INTO POSITION ON TlHE INSTALIUED LENGTlH OF PIPE SO 
TlHA T TlHE NEXT LENGTH OF PIPE CAN BE INDEXED CORRECTLY AND TlHE FLAT 
GASKET RCll.ED OVER THE SIECOND PIPE END. 
APPLY A LllERAL AMOUNT OF LUBRICANT TO TlHE END OF THE SECOND 
LENGTlH OF PIPE. 
PLACE THE SIECOND LENGTlH OF PIPE INTO POSITION. TlHE TWO PIPE LENGTHS 
MUST BE POSITlONED PROPERLY FOR TlHE GASKET TO FIT OVER, AND TlHE 
BAND TO INDEX, ONTO TlHE SIECOND PIPE END. 
UNFOLD THE GASKET INTO POSITION OVIER THE SIECOND LENGTH OF PIPE. 
TAKE CARE TO INSIJRE TlHAT THE GASKET FITS OVIER TlHE END OF TlHE SECOND 
PIPE SIECTION. ALSC, THE BAND MUST BE INDEXED INTO TlHE PROPER ANNULAR 
CORRUGATION ON EACH LENGTH OF PIPE. 
CHECK THE COMPLETE PERIPHERY OF TlHE PIPE TO INSURE THAT THE GASKET 
IS CENTERED EVENLY ON TlHE TWO LENGTlHS OF PIPE. 
SIUDE TlHE BAND INTO POSITION AND TIGHTEN TlHE BOLTS. FOR MAXIMUM 
COMPRESSION OF TlHE GASKET, THE BAND CORRUGATIONS MUST BE FULLY SIEA TED 
INTO TlHE PROPER CORRUGATION ON EACH PIPE END. TlHIS WILL INSIJRE THAT TlHE 
PIPE LENGTlHS ARE POSITIONED PROPERLY FOR TlHE GASKET. 

21. 55" 

24" 74" 

27" 83" 

30" 92" 

38" 110" 

42" 128" 

48" 148" 

54" 164" 

60" 182" 

66" 200" 

72" 218" 

78" 238" 
84" 254'" 

90" 272" 

96" 290" 

GENERAL NOTES 

I. lA A TER1AL SPECIFICATION: 
CLOSED CELL NEOPRENE GASKET, 
ASTM SPECIFICA llON D-1 056, GRADE 2C3, 
SKINNED ALL FOUR SIDES. OF ONE
CONSTlRUCTION. 

2. DIIAENSIONS ARE SIJBJECT TO 
l.tANUFACTlURING TOLERANCES. 

SECTION 
NOT TO SCALE 

DENOTlES RECORD DRAWING INFORMATION 
AS SUPPLIED BY AES CONSULTING 
ENGINEERS 

10 LF OF 6" M~J DIP \ 
0 I.Oll: W/ go· ElL \ 
TURNED UP ! 

----~· ... -;.. INV.OUT•69.7 . 

' 
I 
i 

·----· ----- ----· -----+----- -----·---- ------ I 
I 

TO A PIPE JOINT. : 

- -68 lF OF 15" ClAP 0 5.88ll 
(INClUDES E5-~ END SECTION) 
INV.IN=68.9 _ __ . 
INV.OUT=65.0 

(ANCHOR ELBOW 'IN 
3000 PSI CONC.) 

6• G.V. 
(S(E DETAIL 
~SSHEET) 

I r --EXCAVATE AW. UNSIJJTABUE IIATERlAL , .. ,. 
' 

I FROM UNDER PROPOSIEO DAM AND OUTLET PIPE 
/ TO PROVIDE SIJITABLE BASE fOR DAM SlRUCTlURE 

-~---

' 

EXCAVATE 18" OF TOPSOI~ 
TO SUITABLE BASIE PRO~E \ 

J -: 

/ 
! 

' I 

I 

I 
! 

I 

I 
-EXIST. GRADE 
' 

1 I!" lJEEP .. \IOOT fST STOI'iE BASE, 
AND ANCHOR ENO OF PIPE IN 
3000 PSI cONCRETE FORijED 
AND POURED IN PLACE ' j 

e· VDPT 157 
STONS LEVELING 
COU~E. 

\ 
\ 
\._ :BACKFILL RISER TO 68.9 

iWITlH IAINIIIIUM 2' OF 
'3000 PSI CONCRETE 

~KEY TRENCH 
(BASIE WIDTH AND 
DEPTlH TO 81' OETlERI,tiNED 
9Y GEOTECHNICAL EIIG.) PROVIDE RIP~RAP 

AP!!ON 

DAM CONSTRUCTION NOTES 
I. A GEOTECHNICAL SUBSURFACE EXPLORA 110N AT THE PROPOSED DAM 

SITE SHALL BE PERFORMED AT THE CONTlRACTOR'S EXPENSIE. 
T1HE GEOTECHNICAL INVESTIGA llON WILL DET1ERIAINE KEY TlRENCH 
DEPTH AND WIDTH ACCORDINGLY. PRIOR TO CONST1RUC110N TlHE GEOTECHNICAL 
ENGINEER SHALL SIJBMIT TO THE ENGINEER, OWNER/CONTRACTOR AND JAIAES 
CITY COUNTY FOR APPROVAL OF HIS/IiER RECOMIAENDAllONS FOR DAM 
DESIGN, TlRENCH WIDTlH, DEPTH, SEEPAGE CONTlROI... ETlC. UPON JCC APPROVAL 
THESE RECOMMENDATIONS ARE HEREBY MADE A PART OF THE DAM'S 
CONSTlRUCTION SPECIFICATIONS. ADDITIONALLY, THE GEOTECHNICAL ENGINEER 
WILL ENSURE PROPER IAA TlERIALS AND DAM CONSTRUCTION t.4ET1HOOS 
ARE USIEO DURING CONSTlRUCTION. AF1ER CONSTRUCTION, A 
PROFIESSIONAL GEOTECHNICAl, ENGINEER SHALL ALSO SUBMIT 
A LETTER TO JAMES CITY COUNTY CERTIFYING TlHAT TlHE DAM 
WAS BUILT IN ACOOROANCE WITlH THE APPROVIED PLANS, 
SPECIFICATIONS, AND GEOTECHNICAL REPORT. 

2. SITE PREPARATION: 
THE CONTlRACTOR SHALL STRIP ALL AREAS OF TlHE PERMANENT 
CONSTlRUCTION TO REMOVE ALL UNSUITABLE MA TlERIALS. THE 
UNSIJIT ABLE MA TlERIAL.S TO BE REMOVED BY STlRIPPING SHALL 
INClUDE ALL TOPSOIL. DEBRIS AND VIE GET ABLE MATTER, INClUDING 
STlUWPS AND ROOTS, AND ALL OTHER MATERlALS ~ICH MAY BE 
UNSUITABLE FOR USE IN TlHE PERMANENT CONSTlRUCTION. 

3. EIABANKMENT: TlHE EXPOSIEO SUB GRADE SOILS SIHALL BE CAREFULLY 
INSPECTED BY THE GEOTECHNICAL ENGINEER. ANY UNSUITABLE MATERIALS 
THUS EXPOSED SHALL BE REMOVED AND REPLACED WITH A WELL 
COMPACTED, SUITABLE MATERlAL. DENSITY TESTING. AT THE DISCRETION 
OF THE GEOTECHNICAL ENGINEER, SHALL BE PERFORMED AT lHIS TIME. 

DAM CROSS SECTION 
BMP POND 11 

NOT TO SCALE 

THE EMBANKMENT SHALL BE KEYED INTO TlHE UNDISTURBED 
(EXISllNG) SOIL STlRA TlUM. EMBANKMENT SIHOULD BE KEYED AS 
SPECIFIED BY TlHE GEOTECHNICAL ENGINEER (WIDTlH = 6 FT. MINIMUM). 
THE EMBANKIAENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRIA 
AND STABLE EXSTING SIJB GRADE Wl-flCH HAS BEEN PREPARED 
SO AS TO REMOVE ALL ORGANIC, LOOSE. AND GENERALLY 
UNSIJITABLE MATERIAL. 

ALL IAATERIALS TO BE USED FOR BACK FIUL OR COMPACTED FIUL 
SHALL BE INSPECTED AND, IF NECESSARY, TESTED BY TlHE GEOTlECHNICAL 
ENGINEER IN ACCORDANCE WITH ASTM D2487 PRIOR TO PLACEMENT TO 
DETERMINE IF TlHEY ARE SUITABLE FOR TlHE INTENDED USIE. 

TlHE FIUL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW 
AREAS. IT SHALL BE OLEAN MINERAL SOIL. FREE OF ROOTS, WOOO 
VEGETATION, OVERSIZED STONES, ROCKS, OR OTHER OBJECllONABLE 
MATERIAL. SOILS W111CH ARE APPROVAL FOR T1HE CONSTRUCTION OF 
THE IMPER..,OUS CLAY CORE. AS DEFINED BY TlHE UNIFIED SOIL 
CLASSIFICATION SYSTEM. ARE CH, INORGANIC CLAYS OF HIGH PLASTICITY; 
Cl., INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELY 
CLAYS, SANOY CLAYS, SILTY CLAYS: SC, ('MTlH GEOTECHNICAL 
ENGINEERS APPROVAL CLAYEY SANDS, POORLY GRADED SAND-CLAY 
MIXTlURES. MATlERIALS TO BE USED fOR THE CONSTlRUCTION OF TlHE 
SHELL SHALL BE SELECT BACK FILL FREE OF STlUMPS, ROOTS, ROCKS, 
TlRASH, ETC. AND SHALL BE IAORE PER..,OUS THAN TlHE IMPERVIOUS 
CLAY CORE. AREAS ON ~ICH FILL IS TO BE PLACED SHALL BE 
SCARIFIED A t.IINIMUM DEPTlH OF 4 INCHES PRIOR TO PLACEMENT Of" FILL. 

THE FIUL MATERIAL'S MOISTIJRE CONTENT SHALL BE +3 TO -2 
PERCENTAGE POINTS OF 0Pllt.4UIA MOISTlURE CONTlENT AS 
DETERMINED BY ASTM D2216 (I.E. IN CENERAL THE AUL MATlERIAL 
SHOULD CONTAIN SUffiCIENT IAOISTURE SO TlHA T IT CAN BE FORIAED 
INTO A BALL WlllHOUT CRUIABLING. IF WAllER CAN BE SQUEEZED OUT 
OF TlHE BALL. IT IS TOO WET FOR PROPER Cot.IPACllON). FILL 
MATERIAL WILL BE PLACED IN 5 TO 8-INCH CONTINUOUS LAYERS 
OVER TlHE ENTIRE LENGTlH OF TlHE FILL. FIRST UFT ON SUB GRADE 
MAY BE PLACED AT A DEPTH UP TO 36 INCHES TO BRIDGE 
SUB GRADE WITH GREATER THAN OPTIMUM MOISTURE CONTENT. 
COMPACTION, AS NOTED ON PLAN, SIHALL BE OBTAINED GENERALLY BY 
USING A SHEEPSFOOT COMPACTOR. FINISIHED GRADES SHALL BE 
MERGED INTO TlHE EXSTING GRADES. 

4. CUTOFF TlRENCH/KEY TlRENCH: TlHE TlRENCH SHALL BE EXCAVATED 
ALONG THE CENTERLINE OF TlHE DAIA. TlHE WIDTH AND DEPTH SHALL BE 
AS DETlERMINED BY TlHE GEOTECHNICAL ENGINEER . THE MIN. BOTIOM 
WIDTH SHALL BE WIDE ENOUGH TO PERMIT OPERATION OF COMPACllON 
EQUIPMENT. TlHE SIDE SLOPES SHALL BE NO STEEPER THAN 1:1. 
COMPACTION REQUIREIAENTS SHALL BE T1HE SAME AS TI:IOSE FOR TlHE 
EMBANKMENT. TlHE TlRENCH SIHALL BE KEPT DRAINED DURING THE 
BACKFILLING-COMPACTING OPERATIONS. 

5. SIEEPAGE CONTlR~ TlHE GEOTECHNICAL ENGINEER SHAUL RECOMMEND 
A SEEPAGE CONTlROL METlHOO IF ANTI-SlEEP COLLARS ARE DEEMED 
INADEQUATE. 

\ 

\_ PROVIDE F)L T1ER 
FABRIC BETWEEN 
STONE ANil SUB
GRADE 

6. PRINCIPAL SPILLWAY: TlHE BOTTOM OF TlHE SPILLWAY RISER 
FOUNDATION BASIE EXCAVATION SHALL BE OBSIERVED BY THE 
GEOTECHNiCAL ENGINEER TO ENSIJRE TlHAT ALL UNSUITABLE AND 
LOOSIE MATlERIALS ARE REMOVED AND TlHAT ACCEPTABLE BEARING 
CONDITlONS EXIST IN THE FOUNDATION'S BASIE. 

AUL JOINTS IN TlHE PRINCIPAL SPILLWAY STRUCTlURE 
SHAUL BE OF WATERTIGHT CONSTlRUCTION. PERVIOUS MATlERIALS 
SIJCH AS SAND, GRAVEL OR CRUSIHED STONE SHALL NOT BE USIEO AS 
BACK FILL AROUND TlHE BARREL FILL MATERIAL SHALL BE PLACED 
AROUND TlHE PIPE IN 4-INCH LAYERS AND COMPACTED BY HAND 
TO THE SAME DENSITY AS THE EMBANKMENT. A MINIWUM OF 
TWO FlEET OF FILL SHALL BE HAND-COMPACTED OVER THE BARREL 
BEFORE CROSSING IT WITH CONSTlRUCTION EQUIPMENT. 

7. VEGETATIVE STABIUZATION: FINAL VEGETATIVE COVER 
(STABIUZA TION) SHALL CONSIST OF TOP SOILING. LIIAING, 
FIERTILIZING, SEEDING, AND MULCHING TO ASSURE A FIRM STANO OF 
GRASS AS SOON AS PRACTICAL SEDIMENT BASINS AND OTHER 
TEIIPORARY EROSION CONTROL MEASURES ARE TO BE REMOVED ONLY 
'MiEN STABILIZATION IS COMPLETE. FlNAI. VEGETAL COVER SHALL 
BE PROVIDED IN ACOOROANCE WITH TlHE FOLLOWING: 

TOPSOIL: 

LIME: 
SIEED: 

FERTILIZER: 
MULCH: 

AT LEAST 2" THICKNESS OBTAINED FROM STOCKPILES ON 
SITE, FREE OF LARGE DEBRIS. 

4,()00#/ACRE (901/1,000 S.F.) 
KENTlUCKY 31 TALL Ft:SCUE 250#/ACRE (6#/1,000 S.F.) 

10/20/10 t.41X. 1,000f/ACRE (25#/1,000 S.F.) 
STlRAW OR HAY (LOCALLY OBTAINED) 4,000f/ACRE 
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E 

AND 

08/23/99 15:22 f.'t804 220 8994 AES ------·- ·-141 00 2 

... 

TAPER END WAll. FOR 
EJ.£VA110N CHANGE 

OFFSET WAU TEMPORARILY HEIGHTENED TO El.. 7U50 FOR DRY STORAGE 
E (TO BE REMOVED UPON STABIU2.Al10N OF DISlURBEO AREAS) 

2'"x8" CAP 

~~··~H<Wt ~ 
a~~==~~~~~====~-----T:·~·p=~~~1 

TOP OF WALL • 80.00 

rtr·---t---1-cw. VAN12ED 20d NAILS 
2 PER SOARD/POST 

HEIGHT VARIES 

8Aa<F1U. REUAINDER OF HOLE 
Willi LOCAL FlU. 

GROUND NOTE: 
UNE AU. Wt.tBER TO BE 

PRE$5\JR£ lREA TED. ALL 
F"ASl!NERS TO BE GALV
ANIZED. 

~~ ~ CMR BOTTOt.t BOARD BURIED A MIN. 
OF ·12• INTO EX. GROUND 

15• DIA. HOLE (MINIUUt.l) 6x6 W14xYI'I4 Yt'El.OED WIRE 
FABRIC WRAPPED LODSa Y AROUND POST PRIOR TO 
BACkfiWNG POST HOlE WlH SAKRETE 

WINit.fUt.f BELOW GROUND DEPTH - 2' 
DEPlH Al.WA "''S lO EQUAL OR BE 
GREATER THAN THE ABO~ GROUND 
HEIGHT 

a•xe• POST OR APPROVED EQUAL 

PRESSURE TREATED WOOD DRY oeremoN 811IJC1'\FE 

Bt.fP 11MBER STRUC'tURE 

St.fP 11MSER SlRUClURE TO INillAU. Y F\JNCllON AS A TEMPORARY DAM FOR 
SEDIMENT CONTA.INUENT. THE 11WBER SlRUClURE'S MAIN WALL AND~ 
WALL SHAlL BE INfllALLY CONSTRUCtto TO A TOP EL.EVAllON Of' 80.00. A. 'r PVC 
RISER PIPE SHAU.. BE PERMANENlL Y ATTACHED TO THE OFF'SilE WAll. THE 1tP 
1'-~" OF THE 3• RISER PIPE SHAlL BE PERFORATED v-1TH 1/2.• DIAWETER HCX£5 
(EVERY 3-4•). lHE SEDIMENT CONTAINMENT AREA SHAll. HAW: A Vttt STtJRAGE 
VOI...UWE OF 200 CY (~PROXIUA.TELY El 75.26), AND AN A.ODillONAL DRY S'TatAGE 
VOLUME OF' 200 C'f (APPROXIt.fAlRY El.. 76.~). 
ACOJUUL.A lED SEDIMENT SHALL BE RDIOVED 'MiEN S£DIMENT VOLUt.fE 
EQUALS 100 CY (APPROXIWAlaY EL 74.~). 

UPON ST ABfUZA llON OF UPSlREAt.l AREAS. ALL ACCUWULA lED SEDIMENT SHALL 
BE RDIO\fD. lliE TOP Of lliE UPSlREAt.t FACE Of THE OfFSET WAll. SHAU. BE 
LOWER TO El 75.215. THE END WALlS OF THE OFFSET WALL SHAlL BE TAPERED TO 
SPECIFlED a.EVAllONS. STRINGERS ARE TO BE PLACED BEl'YtUN END WALLS 
OF OFFSET WAll.. lHE 3• PVC RISER IS TO BE REMOVED AND REPI..ACED 
WITH 1HE PR£\'IOUSL Y APPROVED DETAIL FOR lliE PERNANENT FACIUTY. 

0-WOS-1 
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...... 

OFFSET WML 
2•xe• OR z•xe• TONGUE AND GROO\IE 

LUUB.ER (ATIACH W/100 NAlLS, 
2 PER BOARD) 

2'x4" NAILER STRIP (ATIACHEO 
TO WALL W/200 NAILS) 

EC-1 STONE 
OVER ftL TER CLOlH 

10'-o· 

Fll TER CLOlH TO BE 
PLACfD A MIN. OF 
2. FEET UPSTREAM AND 
OOWNSlREAt.l, .&.NO 
12 PNCHES UP 
WAU.. STAPLE 
FlLTER CLOTH TO 
WALL CO"vm a.oTH 
WITH Ec- 1 S'RJNE. 

--

VARIES FROM 2' AT END OF WALL TO 5' 
AT OUltET. liE INTO OU n.£T APRON 

OUru:Tr 
PRoTEcnooL 

RIP RAP OUltET PR01EC110N APRON/SPLASH 
EC...1 n'PE B STONE GROUlED IN PLACE 

NOTE: 
CONSlRUCT nMBER STRUClUR£ TO 
BE COH\tEX UPSTRU\t.f (AS SHOYIN) 

OO~STREAM 

PLAN VEii 
SCALf: 1/4" - 1' 

1\,E SIDES INTO BAfiii:S !1 r.llfiiMUJ.C 
Of 2 HORIZONTAll.Y A.NO 1 VERllCALLY 

~ TOP ELEV • 80.00 
v~ ENTIRE WIDTH SERVES AS EMERGENCY 

SPILLWAY /'h[IR • 

m 
"\. .. 

~ ·-~ .. 
II =--- IT .I 

' OR ..... lllNCUE .., v L/ l:a• UIN. 
-~EXISliNG G ROUND 

VE WMBER (MAIN WALL1......1 !t II< w \2•x12• SQUARE 
OPENING . ,. 

PROI/lDE S x6 POST EAai SlOE Of MAX. 
OPENING. SECONDARY POST NEmS S:PACING 

TO EX1END TO TOP Of OPENING 

lP8nEAM B..EVAllON 
SCALE: !/4 I - 1' 

ALTERNATE SPACING Of eo 
AS SHOWN (B' BOARDS SHO 

ARDS 
'nN) 

D.. 711.~ 31tiA s· M w 11 01111 

a. 71l.2.1J (\lET S1tiR 

Sl 

~ 
~~~Es· 

FLTER Q.OlH 

Hi'" DIA. HOLE (lo 
fABRIC YIRAPP£D 
BACKflWNG POS 

BJ.CP 11 

BMP ll 
SEDIMEI 
WAU. S 
RiSER I 
t'-3'" ( 
(E'£RY 
VOW WI 
VOL.Ut.ll 
ACCUt.t 
EQUAU 

UI'ON I 
BE REI! 
L~ 
SPEaR 
OF OFF 
WllH 11 
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James City County, Virginia 
Environmental Division 

Ironbound Road Mini-Storage 

BMP Design & Hydrology/Hydraulics 

SP-'1.5-98 
{ IW~OIIEP ,?~If-~ 
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HYDROLOGIC REPORT FOR 

IRONBOUND MINI-STORAGE 

POM[)~ _tH DESIGN . 

AES JOB #7259-3 

AES CONSULTING ENGINEERS 

5248 OLDE TOWNE ROAD 

SUITE #1 

WILLIAMSBURG, VA. 23188 

APRIL 22, 1998 
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\ 

RESERUOIR No = 1. 
S = 1<s * ZAb 

](s = 0 ........... . 
START ELEU = 0 •••.• 

0.00 69.00. 
1.00 ?0.00. 
3.00 ?2.00. 
5.00 ?4.00. 
?.00 ?6.00. 
9.00 ?8.00. 

11.00 80.00. 
0.00 0.00. 
0.00 0.00. 
0.00 0.00. 
0.00 0.00. 

b = ,0 •••••••••• 
INCREMENT = 0 .•. 

0 •••.••• 
5904 •••• 
9040 •••• 
124?1 ••• 
16145 .•• 
20089 ••• 
242?3 ••• 
0 ••••••• 
0 ••••••• 
0 ••••••• 
0 ••••••• 

0 0 
2952 2952 

14944 1?896 
21511 3940? 
28616 68023' 
36234 10425? 
44362 148619 

0 0 
0 0 
0 0 
0 0 

''\::'; Select GRAPH 1_ EXE 1!!1~ EJ 

2. RESERUOIR NAME= POND .••••.•• 

b = 0 •••••••••• 
INCREMENT = 0 ... 

0.00 ?0.00. 0 ••••••• 0 0 
4.49 ?4.49. .0000001 0 0 
5.00 ?5.00. 14308 ••• 3648 3648 
6.00 ?6.00. 16145 ••• 15226 188?4 
8.00 ?8.00. 20089 ••• 36234 55108 

10.00 80.00. 242?3 ••• 44362 994?0 
0.00 0.00. 0 ••.•.•• 0 0 
0.00 0.00. 0 ••••••• 0 0 
0.00 0.00. 0 •.•••.•• 0 0 
0.00 0.00. .0 •••.•.•• 0 0 
0.00 0.00. 0 ••••••• 0 0 

''
1(1 Select GRAPH1_EXE 1!1~ f3 

ULUERT STRUC A. Q=CoA£2 h/k1 .5 ULUERT STRUC B. Q=CoA£2 h/k1 .5 

WIDTH (in) = 15. 9. WIDTH (in) = 4 •• 
HEIGHT <in) = 15. 10. HEIGHT (in) = 4 •• 
No. BARRELS = 1 •• 11. No. BARRELS = 1 •. 
INUERT ELEU. = 70 ....... 12. INUERT ELEU. = ?4.5 ••••• 
Co = 0.60 13. Co = 0.60 
CULUERT LENGTH (ft) = 110. 14. CULUERT LENGTH (ft) = 0 ••• 
CULUERT SLOPE (X) = 3.55 15. CULUERT SLOPE <x> = 0 ••• 
HANNING,S N-UALUE = .013 16. HANNING'S N-UALUE = .013 

1?. MULTI-STAGE OPTION ? ('l/N) 'l 

.JEIR STRUCTURE A. Q=CHLH EXP JEIR STRUCTURE B. Q=CwLH EXP 

CREST LENGTH (ft) = ?.0? ••• 23. CREST LENGTH (ft) = 10 ..... 
CREST ELEUATION = ?? ••••• 24. CREST ELEUATION = ?8.5 ••• 
Cw = 3.00 25. Cw = 3.00 
EXP = 1.50 26. EXP = 1.50 
MULTI-STAGE OPTION ? ('l/N) 'l 2?. MULTI-STAGE OPTION ? ('l/N) N 

,. .. --.---······-····-···- .... 
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HYDROLOGIC REPORT 

2 YR PRE ............. . 

Hyd. No. 1 

Hydrograph type = RATIONAL 
Storm frequency = 2 yr 
Time of cone. = 12 min lc5W 
Runoff coeff. = .25 

HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW TIME--OUTFLOW 
(hrs cfs) (hrs cfs) 

0.02 0.99 0.03 1.97 
0.08 4.93 0.10 5.91 
0.15 8.87 0.17 9.85 
0.22 10.84 0.23 9.85 
0.28 6.90 0.30 5.91 
0.35 2.96 0.37 1.97 

Peak discharge 
Time interval 
Intensity 
Basin area 

= 11.83 cfs 
= 1 min 
= 3.98 in/hr 
= 11.9 ac 

TIME--OUTFLOW TIME--OUTFLOW 
(hrs cfs) (hrs cfS) 

0.05 2.96 0.07 3.94 
0.12 6.90 0.13 7.88 
0.18 10.84 0.20 11.83 
0.25 8.87 0.27 7.88 
0.32 4.93 0.33 3.94 
0.38 0.99 0.40 0.00 
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HYDROLOGIC REPORT 

2 YR POST ............ . 

-. -. . . . . . . . . . . . -. . -. . . 
Hyd. No. 3 

Hydrograph type = RATIONAL 
Storm frequency = 2 yr 
Time of cone. = 5 min 
Runoff coeff. = .6 

HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW 
(hrs cfs) 

0.02 
0.08 
0.15 

7 .. 45 
37.26 

7.45 

TIME--OUTFLOW 
(hrs cfs) 

0.03 
0.10 
0.17 

14.90 
29.81 
0.00 

Peak discharge = 37.26 cfs 
Time interval 
Intensity 
Basin area 

TIME--OUTFLOW 
(hrs cfs) 

0.05 
0.12 
0.18 

22.36 
22.36 
0.00 

= 1 min 
= 5.70 in/hr 
= 10.9 ac 

TIME--OUTFLOW 
(hrs cfS) 

0.07 
0.13 
0.20 

29.81 
14.90 
0.00 
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HYDROLOGIC REPORT 

2 YR POST ROUTED ..... . 

Hyd. No. 4 

Hydrograph type = RESERVOIR ROUTE Peak discharge 
Storm frequency = 2 yr Time interval 
Inflow hyd. no. = 3 Reservoir no. 

HYDROGRAPH DISCHARGE TABLE 

TIME INFLOW (i) INFLOW (j) 2S/dt-O (i) 
hrs cfs cfs cfs 

0.02 7.45 14.90 7.45 
0.03 14.90 22.36 29.72 
0.05 22.36 29.81 66.70 
0.07 29.81 37.26 118.40 
0.08 37.26 29.81 184.90 
0.10 29.81 22.36 251.32 
0.12 22.36 14.90 302.79 
0.13 14.90 7.45 339.31 
0.15 7.45 0.00 360.91 

Maximum outflow (cfs) 0.38 
~LL 

= ,- v 

Maximum storage (cu ft) = 11040 
Maximum elevation (ft) = 75.49 

= 0 .. 38 cfs 
= 1 min 
= 2 

2S/dt+O (j) 
cfs 

7.45 
29.80 
66.98 

118.86 
185.47 
251.97 
303.48 
340.05 
361.67 

OUTFLOW 
cfs 

0.00 
0.04 
0. 14 
0.23 
0.28 
0.32 
0.35 
0.37 
0.38 
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43 roin 4 

MAX STORAGE 

7!J.49 

ROUTE z 
-·l 
I 
I 
I 
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I 
I 
I 
I 
i 
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50 min 

MAX STORAGE 

M"""X EI E"PATTflN tt _ .:...~ !J l u~ • 

10 10.9 cfs 

18065 

75.95 
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HYDROLOGIC REPORT FOR 

IRONBOUND RD MINI STORAGE 

DRY POND #2 

AES JOB #7259-3 

AES CONSULTING ENGINEERS 

5248 OLDE TOWNE ROAD 
SUITE #1 

WILLIAMSBURG~ VA. 23188 
APRIL 22,1998 
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•np· I~ = Z.3 RATIONAL 2 Yr 1 ,,. 
'I 
It 
II 
1
'1 ,··· .. 
'I. ,.-·.... ······ .... 
II .... ···"'" 0000000000 

li / ·· .. 
I' .... ···· ····· ... 
if ..... /' ·········· ... 
II .. ····· ·· ..... 

.r····· •·•· ... 

I 

I 
], 

II 

''-.. ,\"·,···,,,\ 

'·······.,· ........... , .. ,\. 

!j .... ····· 
i .·· 

I i /...-
It . . /·,./ 
II ,/ 
I , .. / 
I / 
I .·· 
!; 

·· ... 
··· ..... 

II / '\,\"-... " 
~, .... ~~~~~~~~~~~~~~~~==d 
IHGU = 4 min 1 UGU = 0.5 cfs I 

-1 _j 

VOL = (cuftlacft) = 2748 I 0.063 
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!lip = 

~ 
II 
I, 

'l It 

!I 
I! 
,I 
II 
II 
il 

'I II 
I! 

II 
It 
i 

I 
I! 
li 

!I 
il 

II 
II 

HAIIUMAL 

.................... ··············· •..•...••... 

, ................... ·· •••••····•·····•··•· .. . 

.. ···· ·· .... 
............ ·· ···•···•··• ... 

//// --..... , .. ,. 
... /............ ··· .... \ .• , .. 

/ ~ 

........................ ··•········••··•••••• ... 

/ ~ 

II 
II / ', 
lj .............. ·········· .... 
I, ..... ·· ... 

Itt Yr 1 

I 

,, ...... ·· ··. 
I 1:::. •••• •• , 

I 
I a 

IHGU = 4 m1n 3 VGU = B.S cfs 
. I 

VOL = (cuft;acft) = 3446 I 0.879 
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UOL = (cuft/acft) = 5072 I 0.116 
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i Q}1 = 9.1 RATIONAL 
I 
~ ================================================================~ I I 
li 
II 
if 
tl 
I! 
If •'· I I .............. . 

II //···· ............ . 
I r! ........ · ·· ... \ 

I f \ 

II ;/ .. \ 
II / \\ .. l ~ ..................... .... ... . 
li 
I" ...... .... ••••••••••. tl .. l 
!t ...•. ··' *· 
l j \ ..•.. II ...... /· ............ . 
it . ............ '·· . 
II ........... .... ....................... . 
It .............. / .... 
I i _.r \ •• 
I I , ... ~ -:. .... 
1,' t' ,:........ \:. . \ 
I! ;· \ 
II ........ .... ...... . 
I~ l ' 

~,~ ......... \ •...•..•. 

I .. / . 
I~/ -... ..... 
J ..' 

I 

IHGU - 1 min 2 
I 

. ! 

UOL - (cuft/acftl - 2745 / 0.063 
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lQp = 10.8 RATIONAL 

lr 
II !. 
!I 
!I 
1 r 
It! / ............ \ ...... . 
II / \ 

l,ll ..... /.... '········· .... 
. .. l... '·· •.. , 0 

I _., ... 

I

I .... /...... \ ......... . 
} ' 

I /.. '··, 

IL // ......... . 

!

,Ill! ~ .•. /,... .... \ .• : 
.... '\ 

! \ 
'Ill ./·' . . \ .... 

) ~ 

II I \ 
it , .. / \\ 
i ~ .·· '· 

Ill ....... / ............ . 
t· /· . \ 
tl .... ··' ··.,·., 

I~ // ..... \ 
t i ,.·····' \\'·· 

t1 ;' '·. I' ....... .... ... 
,[ ,/ .•... /··· ·'·············· •.. 

l!j / \ ,r .......... .... . 
l! ./ ............. . 
!l./ 

I 

IHGU = 1 min 4 
·I 

UGU = 

1t1 Yr 1 . I 
I 

I 
I 

:._ __ . _____________________________ _ 

UOL = (cuft;acftl = 3243 I 0.074 
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in 
!i;[p = . I 
! 

i 
II 
It 
'r q 

14.9 RATIONAL 

I• 

1

·1:' ~ ...... \ 
.i.J • ·••· .•. 

1,

1

1[

1 

1/ \\ 
t'i \,_ .,, ... .. 
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•.. t' •·· .... 

l
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/ ~ 

I \ 
',~ '~ ..... .... .. / \ 

ff I \ 
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! I \ II .. · •. 
!t ...... ,...· ............ . 
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.-' ··. 

1

!

1

1 11 
\, 

.. ·· \, 

I \ 
ji /// '······· ... . 

I ~. ..... .... .. 
/ \ II .. · .. 

II ./ ..._ 
! I lJ \ ......... . 
11 ... / ' 
!"'- -

jHGU = 1 mill 
'L 

UOL = (cuft/acft) = 

6 

448{1 I 0.103 

1111:1 Yr I 
I 
I 

II 
1 ! ,, 
I 

I 

11 .I 
li 

1 
I 

UGU = 2.0 cfs 
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IQp = 0.0 RESERVOIR ROUTE 2 Yr I 
__ J 

I 'I 11 I, 
I II 

II 11 
" jl I ,...................... j I 

l

ltl /;/ \,\ JJ l' 
ll ·· ..... 

1,1 /... . \... II 
{ z •• .. · ., I 

'
I ........... ........... 1 

' ·. 
I I \ 

1
1 ll ............ · .... \ .... . 

II // . . \\, ~J', 
It : ..... / \ ... : 
II _,..·· \... j' 

If / \\ I 

II i/ \\ II 
II ..... ...... l 
It ,/ \\ J 

!I ............ \............. II" ,, ... .... 
r ===::=:=========::=:::::==========~==~===~==~===::::::a~u:~~s...~~-~~5 '!FiO$ lllll&!biaE&ali rr=J ..--- --- -1 

I HGU = 1 min 9 IJGU = 1.0 ds _j 

MAX STORAGE = 2733 

MAX ELEVATION= 77.56 
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HYDROLOGIC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hyd. No. 9 

Hvdroq~aph type - RESERVOIR ROUTE 
Storm trequencv = 2 vr 
Inflow hyd. no. = 2 

HYDROGRAPH DISCHARGE TABLE 

TIME 
hrs 

0.02 
0.03 
0. 0~5 
0.07 
0.08 
0. 10 
0. 1.2 o. l,:3 
o. 1.5 

Ma~-~ 
Ma:·: 
Mc.t}·~ 

INFLOW (i) 
cfs 

1. B3 
::-::.. 6t; 
5.49 '7 ..... ,...\ 
9:"f'5 
7. ::::;::~ 
5.49 
~::.. 66 
1. s:3 

mum outflow (cfs) 

INFLOW (j) 
cfs 

3.66 
5.49 7 ·~I"") 

c-;:1'5 
"J a 3:2 
5 • 4C.f 
3.66 
L83 
0.00 

mum stcraoe (cu ft) = 
mum elevation (ft) 

REPORT 

F'ru~k di scharqe 
T:i. me i ntervai 
r.:::eservoi r· nc•. 

28/dt-0 (i) 
cfs 

1. 82 
7.28 

16. 3'1 
?9 :1 ·=s 
45: 5f:l 
62.00 
74.76 
8"'~ 8'"5 s9:29 

== 0.0:3 cfs = 1 tnir1 
- 1 

28/dt+O (j) OUTFLOW 
cfs cf~ 

1. 83 
7.30 

16.43 
29.19 
45.62 
62.05 
74.81 
g·:r <j 1 
s9:34 

0.01 
(),. C:) 1 
(>. ():_ 
o.o:: 
o.o:: 
(>. C>:: 
(). \):? 
<;>.q; 
u. u . .:: 
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IQp - M.M HESERVO!H HOUTE 1~ Yr i 

~~II ~~~~~~~~~~~~~~ 
il 
'I 

I ~ 
II 
II 
1 r / ..... 
!I ...... \. 

It 1/ \\ 
111 ·,/ ···· .. .' 

..... ·· '··\ . 
. •' ·, it ..... .... .. 

II .1/ \.\ .. 
/j 
II 
II 
l' 

II 
! t 
II 
II 
ij 
I r 
li 
!I 

!i 
1 r 
li 
II 
lf 

I' 

l. 
1 

I 
,: ., 

! / \ 

It/ \\ j-
ii ,.t ·, 

!'( ==========================~==========~\~~~~~~~·~~ l 
IHGU - 1 min 11 ttGU - 1.8 cfs 

.! 
L 

MAX STORAGE = 3230 

MAX ELEVATION = 77.89 
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HYDROLOGIC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hvd. No. 11 

Hydrograph type = RESERVOIR ROUTE 
Storm frequency - 10 yr 
Inflow hyd. no. = 4 · 

HVDROGRAPH DISCHARGE TABLE 

TIME INFLOW ( i) INFLOW (j) 
hrs cfs cfs 

0.02 '"") 16 4.32 "'-• o. o:3 4.32 6.49 
0.05 6.49 8.65 
0.07 8.65 10.81 
0.08 10.81 8.65 
0. 10 8.65 6.49 
0.12 6.49 4.32 o. 13 4.'32 2.16 
0. 15 2.16 0.00 

Ma:-:imum outflow (cfs) -- 0.03 
Ma:-:i mum storaqe (eLl ·ft) = 323(> 
Ma:-:imum elevation <ft) - 77. g<-j> 

REPORT 

Peak discharqe 
Time interval 
Reservoir no. 

28/dt-0 
cfs 

(i) 

2. 15 
8.60 

19.37 
34.46 
53.87 
73.28 
88.36 
99.12 

105.55 

0.03 = 1 min 
= 1 

28/dt+O (j) 
cfs 

2. 16 
8. 6~) 

19.41 
34.50 
53.92 
73.33 
88.41 
99.17 

105.60 

cfs 

OUTFLOW 
cf= 

0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.03 
0.03 
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I!Jp = U.l:l . I 
Ht.::.-it.:HUOIH HOUTt.: · 100 Yr 1 

II 
I! 
J f 
il 

II /\ 
II 

,i '· .. 

I 
I \ 

l.· \ .. 

It 
,. '·. 

I \ 
l' \ ' ~ .1. .·· .• 

I I \ 
I
I ~I /.... ··· .• , ,.. ..... . ·· .. 
II ...... / \\, 
II ./_.1 ·., 

/ \ 
II .... .... 

{' •··. 
if ...... ..... 

llilt, // \\ 

I \ 

II I \ I. ................. .... ............. . 
I I \ 

I
ll // \\ 

) \ 
I \ 

II ....... \ 
11 .... / ......... . 

F-
!HGU = 1 min 13 UGU = 2.3 cfs 
'L 

MAX STORAGE = 4466 

MAX ELEVATION = 78.28 
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HYDROLOGIC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hyd. No. 13 

H"droqraph type = F<ESERVOIR ROUTE 
sform-frequency - 100 yr 
Inflow hyd. no. = 6 

HYDROGRAPH DISCHARGE TABLE 

TIME INFLOW ( i) INFLOW (j) 
hrs cfs cfs 

0.02 2.99 5.97 
0.03 5.97 8.96 
0.05 8.96 11.95 
0.07 13..95 14.93 
0.08 14.93 11.95 
0. 10 13..95 8.96 o. 12 8.96 5.97 
0. 1 :::;; 5.97 2.99 
0.15 2.99 0.00 
Ma:{ i mum outf 1 <:JW (cfs) - o. o:::. 
Ma:·~ i mum stc:waqe (cu ft) -- 4466 
Ma:-: i mum elevation <ft) == 78.28 '0 

REPORT 

Peak di schc:-trqe 
Time interval 
Reservoir no. 

28/dt-0 (i) 
cfs 

2.97 
11.89 
26.78 
47.64 
74.47 

101.29 1 ,-,r-, 1 f .,::...::. • I. 

1:37.02 
14:'.i. 92 

== 0.03 cfs = 1 min 
== 1 

28/dt+O (j) OUTFLO~. 
cfs cf~ 

2.99 0.01 
11.93 o.cc 
26.82 o. o:: 
47.69 o.o:::: 
74.52 o.o:::: 

101. ::::;5 o.o:::-
122. 2(> 0. o:::. 
1 ~37. 08 o.o:::. 
145.98 o.o:::: 
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Jction 1 STAGE I STORAGE TABLE R to res 
IHNHNHHHHMHHHHNHNNHHMNNHHNMHHHNNHMNHHHMHHMNNHHNHHHNHHNHNMHHHHHHHHHHHHHHHNHHHM 
: 1. RESERVOIR No= 1. 2. RESERVOIR NAME= POND 2 ••.•.. 
: 3. S = Ks * ZAb · 
: Ks = 0............ b = 0 ......... . 
: START ELEV ~-= 0. . • . . I NCREI•1ENT = 0 •.. . 
; STAGE 
: ft . . . . . . . . 

4 
5 
6 

: 7 
: 8 
: 9 
: 1 (> 
: 1 l. 
: 12 
: 13 
: 14 . . . 

0.00 
2.00 
4.00 
6.00 
0.00 
0.00 
0.00 
0 • (H) 
0.00 
0.00 
0.00 

EL..EW~ T I ON 
ft 

74.00. 
76 .. 00. 
78.00. 
80.00. o.oo. 
0.00. o.oo. o.oo. 
0.00. 
0.00. 
0.00. 

CO f~REA 
so ft 
(> ........ . 
4(H) • 11 a n a 

2600 .•.• 
49<)~5 a R a R 

() ....... . 
<) ..... " ,. • 
() ...... . 
(> ••••••.• 
(> ••••••• 
(). • a an an 

(> ••• " ••• 

INC STORAGE 
CL\ ft 

(I 

·~ -9-<;19 ..::.uou 
7505 

n 
6 
0 
0 
0 
n 
6 

TOT STORAGE 
CLl ft 

0 
400 

3400 
10905 

0 
0 
0 
0 
0 
0 
0 

hHHHHHHHHHHHHHHHHHHNHHHHHHHHHHHHHHHHHHHNHNHHHHHHHHHHHHHHHMHHHHHHHNHHHHHHHHHHM 
Change item number: 0 DY to cc 

Reservoir No. 1 OUTLET STRUCTURES 
IHHHHHHHHHHHHHNHHHHHHHHHHMMHHNHHHHHHHHHHHHHHHHHNNHHNNHHHHHHHHHHHHHHHHHHHHHHHM 
: CULVERT STRUC A. Q=CoA[2gh/kJA.5 CULVERT STRUC B. Q=CoA[2gh/kJA.5 
: 1. WIDTH (in> == 1 9. WIDTH <in) :::: O •• 
: :";;:~. HEIGHT (in) = 1 = = 10. HE H3HT (in) == 0 •• 
• 3. No. BARRELS ~ 1.. 11. No. BARRELS = 0 .• 
• 4. INVERT ELEV. == 74....... 12. INVERT ELEV. = 0 •......• 
: 5. Co = 0. 60 13. Co = 0. 60 
:b. CULVERT LENGTH (ft) = 10.. 14. CULVERT LENGTH <ft) = 0 ••• 
: 7. CULVERT SLOPE (%) = 1~-~ 15. CULVERT SLOPE C%) = 0 ••• 
: 8. MANNING'S N-VALUE = .01~ 16. MANNING'S N-VALUE = .013 
: 17. MULTI-STAGE OPTION ? CY/N) N . . 
• WEIR STRUCTURE A. Q=CwLHAEXP WEIR STRUCTURE B. Q=CwLHAEXP . 
: 18. CREST LENGTH Cft) 
: 19. CREST ELEVATION 
: ~2<). c;w = 3.(H) 
• 21. EXP = 1.50 
: 22. MULTI-STAGE OPTION . . . 

·-= 
I'? 

() • • • n • " 23. 
(> ....... 24. 

25·. 
26. 

(Y/N) N 27. 

CREST LENGTH ( ft) = i.) •••••• 
CF<EST ELEVATION - 0 •.••.• 
Cw = 3.00 
EXP = 1. 50 
MULTI-STAGE OPTION '? <YIN> N 

~HHHHHHNHHHHHHHHMHHHHHNHHHHHHHHNHHHHHHHHHHHHHNHHNHHHHHNHHNNHHHNHHHNHHHHNHHHHr 
Change item number: 0 DY to cc 
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... 
··-·· ....... .. , I 

l.D-269 
Rea J!IJ 

~----------------------·------------~------~----------·--------------Plan Shiel No.-Deslpr ··-- Shill-Of-\';· Pr~\~~J.vo· YrtJi-=5~· 
Re¥ Date .... · ----Dolt -

DISCHARGES USED 

CFS / oll.h• ~~ 
1\:t 0-• ... CF!$ 

~ 0-•----CFS 
b 0-•----CFS 

Q_• CFS 

CU..VERT TYPE&SIZE Q 

.. · .. 
• 

- .. ... .. -·---·-
AHW Controls . 

~OOyr. Flood plain-
. OealgnAHWdeplh_. --

- · Slruclurll · 
'!'. 

Shou .. ! ~ 
tllv. !::1ll! 

elev. 
elev. 
elev. 

STAil(tl'-. .. 

~" ,.1,/i8.S 

--

freq. TWele~. . -·--• - • - • - • -

.~ .. ~-/..su.~~.··· 
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oiioura AvGiicibtt ~-"-A ·=--------,Length---
Overtopping State-·-· ___ ___;·~-;;...·· -
FiOod PiOiOMCinagement----·--· _. __ 
Criteria and Stgnlflcanllmpacl--------___;,-

.7 ··-· ~.E .... ' 2.,"' 
OriQ.Gr.Eitv. _ 

HEADWATER COMPUTATIONS CONt OUTLET End 
Q/8 INLET CONt OUTLET CONTROL: HW. VELOCITY COMMENTS 

HW/D HW Kt de ~ ho H LSo HW ELEV. CM. Smooth Treat . 

: 

·---· ___ _:• _ _,__ __ --- ... _ -···· .... --- -··- --· ·-1---·l--1--l---+---1-·--1-·--l---l------------t 
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I 
HYDRAULIC REPORT FOR 

IRONBOUND RD MINI-STORAGE 

SYSTEM #1 

AES JOB #7259-3 

AES CONSULTING ENGINEERS 

5248 OLDE TOWNE ROAD 

SUITE #1 

WILLIAMSBURG, VA. 23188 

APRIL 22, 1998 
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Return Period = 10 Yrs 
Rainfall file: JCC 

Run Date: 04-22-1998 
File: 7259-31.ST3 

LINE 1 I Q = 27.77 I HT = 24 I WID= 24 IN= .011 I L = 40 I JLC = 1 
------------------------------------------------------------------------
SS#1-2 TO SS#1-1 I Outfall 

HGL DEPTH INVERT 

DNSTRM 12-QO .24. 00 
UPSTRM (2?~ 43 24.00 

70.00 
71.50 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (inlhr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

0.00 
0.00 

16.48 
0.00 
4.80 
5.78 

27.77 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 0 .. 00 
= 35.79 
= 0 .. 00 
= 35.79 

VEL EGL T WID COVER AREA 

8.84 78.21 0.00 -2 3.14 
8.84 78.65 0.00 7.5 3.14 

Slope of invert (%) = 3.7500 
Slope energy grade line (%) = 1.0793 
Critical depth (in) = 22.28 
Natural ground elev. (ft) = 81.00 
Upstream surcharge (ft) = 3.93 
Additional Q (cfs) = 0.00 
Line capacity (cfs) = 51.76 
------------------------------------
Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ft/ft) 
Pending width (ft) 

= 
= 
= 
= 

0.00 
0.0000 
0.0000 

N/A 

LINE 2 I Q = 3.72 I HT = 15 I WID= 15 IN= .011 I L = 45 I JLC = 1 
------------------------------------------------------------------------
SS#1-2A TO SS#1-2 I DNLN = 1 

HGL DEPTH INVERT 

DNSTRM 
UPSTRM 

78.65 
78.89 

15.00 
15.00 

75.50 
76.00 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (in/hr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

Q catchment (cfs) = 
Q carryover (cfs) = 
Q captured (cfs) = 
Q bypassed (cfs) = 

1.60 
0.40 

10.00 
10.00 
5.81 
0.64 
3.72 

3.72 
0.00 
0.00 
3.72 

VEL 

3.03 
3.03 

EGL 

78.79 
79.04 

T WID 

0.00 
0.00 

COVER 

4.25 
1. 75 

AREA 

1. 23 
1. 23 

Slope of invert (%) = 1.1111 
Slope energy grade line (%) = 0.5535 
Critical depth (in) = 9.26 
Natural ground elev. (ft) = 79.00 
Upstream surcharge (ft) = 1.64 
Additional Q (cfs) = 0.00 
Line capacity (cfs) = 8.04 
------------------------------------
Inlet length (ft) 
Gutter slope (ft/ft) 
Cross slope (ft/ft) 
Pending width (ft) 

= 0 .. 00 
= 0.0000 
= 0.0000 
= N/A 

------------------------------------------------------------------------
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LINE 3 I Q = 24.78 I HT = 24 I WID= 24 IN= .011 I L = 64 I JLC = .9 
------------------------------------------------------------------------
SS#1-3 TO SS#1-2 I DNLN = 1 

HGL DEPTH INVERT 

DNSTRM 
UPSTRM 

78.65 
79.20 

24.00 
24.00 

71.50 
74.20 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (in/hr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

0. 46 v 

0.90 
16.34 
5.00 
4.82 / 
5.14" 

24.78 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 2 .. 90 
= 29.18 
= 0 .. 00 
= 32.07 

VEL 

7.89 
7.89 

EGL 

79.61 
80.16 

T WID 

0.00 
0.00 

Slope of invert (%) 

COVER 

7.5 
8.3 

AREA 

3.14 
3.14 

Slope energy grade line (%) = 
= 4.2187 

0.8595 
21.61 
84.50 
3.00 
0.00 

54.90 

Critical depth (in) 
Natural ground elev. ( ft) 
Upstream surcharge (ft) 
Additional Q (cfs) 
Line capacity (cfs) 

Inlet length (ft) 
Gutter slope (ft/ft) 
Cross slope (ft/ft) 
Ponding width (ft) 

= 
= 
= 
= 
= 
:: 0 .. 00 
= 0.0000 
= 0.0000 
= NIA 

------------------------------------------------------------------------

LINE 4 I Q = 22.87 I HT = 24 I WID = 24 I N = .011 I L = 61 I JLC = .8 

SS#1-4 TO SS#1-3 I DNLN = 3 

HGL DEPTH INVERT 

DNSTRM 
UPSTRM 

80.07 
80.51 

24.00 
24.00 

74.20 
75.00 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (in/hr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

0.52/ 
0.90 

16.20 
5.00 
4.84 
4. 72 v 

22.87 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 3 .. 27 
= 25.90 
:: 0.00 
= 29.18 

VEL 

7.28 
7.28 

EGL 

80.89 
81.33 

T WID 

0.00 
0.00 

COVER 

8.3 
7.4 

AREA 

3.14 
3.14 

Slope of invert (%) = 1.3115 
Slope energy grade line (%) = 0.7320 
Critical depth (in) = 20.32 
Natural ground elev. (ft) = 84.40 
Upstream surcharge (ft) = 3.51 
Additional Q (cfs) = 0.00 
Line capacity (cfs) = 30.61 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ft/ft) 
Pending width (ft) 

= 0 .. 00 
= 0.0000 
= 0.0000 
= N/A 
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LINE 5 I Q = 20.71 I HT = 24 I WID= 24 IN= .011 I L = 82 I JLC = .8 
-----------------------------~------------------------------------------
SS#1-5 TO SS#1-4 I DNLN = 4 

HGL DEPTH INVERT 

DNSTRM 
UPSTRM 

81.17 
81.66 

24.00 
24.00 

75.00 
76.00 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (inlhr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

2.29 
0.90 

15.99 
7.00 
4.87 
4. 26./ 

20.71 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 13.31 
= 12.59 
= 0.00 
= 25.90 

VEL 

6.59 
6.59 

EGL 

81.85 
82.34 

T WID 

0.00 
0.00 

Slope of invert (%) 

COVER 

7.4 
6 

AREA 

3.14 
3.14 

Slope energy grade line (%) = 
= 1.2195 

0.6006 
19.34 
84.00 
3.66 
0.00 

29.52 

Critical depth (in) 
Natural ground elev. (ft) 
Upstream surcharge (ft) 
Additional Q (cfs) 
Line capacity (cfs) 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ftlft) 
Ponding width (ft) 

= 
= 
= 
= 
= 
= 0.00 
= 0.0000 
= 0.0000 
= NIA 

LINE 6 I Q = 10.87 I HT = 18 I WID = 18 I N = .011 I L = 235 I JLC = 1 

SS#1-6 TO SS#1-5 I DNLN = 5 

HGL DEPTH INVERT 

DNSTRM 
UPSTRM 

82.20 
84.01 

18.00 
18.00 

76.00 
81.20 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (inlhr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

1.23/ 
0.90 

15.36 
7.00 
4.95 
2.20" 

10.87 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 7 M 15 
= 5.44 
= 0 .. 00 
= 12.59 

VEL 

6.15 
6.15 

EGL 

82.79 
84.59 

T WID 

0.00 
0.00 

COVER 

6.5 
3.5 

AREA 

1. 77 
1. 77 

Slope of invert (%) = 2.2128 
Slope energy grade line (%) = 0.7670 
Critical depth (in) = 15.09 
Natural ground elev. (ft) = 86.20 
Upstream surcharge (ft) = 1.31 
Additional Q (cfs) = 0.00 
Line capacity (cfs) = 18.46 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ftlft) 
Ponding width (ft) 

= 0.00 
= 0.0000 
= 0.0000 
= NIA 
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LINE 7 I Q = 5.44 I HT = 18 I WID = 18 I N = .011 I L = 66 I JLC = 1 
-----------------------------~------------------------------------------
SS#1-7 TO SS#1-6 I DNLN = 6 

HGL DEPTH INVERT 

DNSTRM 
UPSTRM 

84.59 
84.87 

18.00 
18.00 

81.20 
82.50 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (inlhr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

Q catchment (cfs) = 
Q carryover (cfs) = 
Q captured (cfs) = 
Q bypassed (cfs) = 

3.63' 
0.30 

15.00 
15.00 
5.00 
1.09 
5.44 

5.44 
0.00 
0.00 
5.44 

VEL 

3.08 
3.08 

EGL 

84.74 
85.01 

T WID 

0.00 
0.00 

Slope of invert (%) 

COVER 

3.5 
1 

AREA 

1. 77 
1. 77 

Slope energy grade line (%) = 
= 1.9697 

0.1923 
10.68 
85.00 
0.87 
0.00 

17.42 

Critical depth (in) 
Natural ground elev. ( ft) 
Upstream surcharge (ft) 
Additional Q (cfs) 
Line capacity (cfs) 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ftlft) 
Pending width (ft) 

= 
= 
= 
= 
= 

= 
= 
= 
= 

0.00 
0.0000 
0.0000 

NIA 
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HYDRAULIC REPORT FOR 

IRONBOUND MINI-STORAGE 

·SYSTEM #2 

AES JOB #7259-3 

AES CONSULTING ENGINEER~ 

5248 OLDE TOWNE ROAO 

SUITE #1 

WILLIAMSBURG, VA. 23188 

REVISED: 7/30/98 
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Return Period = 10 Yrs 
Rainfall file: JCC 

Run Date: 08-03-1998 
File: 7259-32.ST3 

LINE 1 I Q = 97.48 I HT = 42 I WID = 42 I N = .011 I L = 88 I JLC = 1 
----~-------------------------------------------------------------------
SS#2-2 TO SS#2-1 I Outfall 

DNSTRM 
UPSTRM 

HGL 

67.54 
71.54 

DEPTH INVERT 

18.47 
18.47 

66.00 
70.00 

Drainage area (ac) ~ 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (in/hr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

0.00 
0.00 

16.02 
0.00 
4.86 

20.05 
97.48 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 
Note: Normal depth 

= 0 .. 00 
= 100.19 
= 0 .. 00 
= 100.19 
assumed 

VEL EGL T WID COVER 

23,93 
23.93 

76.43 
80.43 

41.69 -4.5 
41.69 4.5 

Slope of invert (%) 
Slope energy grade line (%) 
Critical depth (in) 
Natural ground elev. (ft) 
Upstream surcharge (ft) 
Additional Q (cfs) 
Line capacity (cfs) 

Inlet length (ft) 
Gutter slope (ft/ft) 
Cross slope (ft/ft) 
Ponding width (ft) 

AREA 

4.07 
4.07 

= 4.5455 
= 4.5455 
= 37.17 
= 78.00 
= 0.00 
= 0.00 
= 253.50 

= 0.00 
= 0.0000 
= 0.0000 
= N/A 

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

LINE 2 I Q = 97.78 I HT = 42 I WID= 42 IN= .011 I L = 70 I JLC = 1 

SS#2-3 TO SS#2-2 I DNLN = 1 

DNSTRM 
UPSTRM 

HGL 

80.43 
80.90 

DEPTH INVERT 

42.00 
42.00 

70.00 
74.50 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (in/hr) = 
Cumulative C*A = 
Q = CA * I (cfs) = 

0.00 
0.00 

15.91 
0.00 
4.88 

20.05 
97.78 

Q catchment (cfs) 
Q carryover (cfs) 
Q. captured (cfs) 
Q bypassed (cfs) 

= 0 .. 00 
= 100.19 
= 0 .. 00 
= 100.19 

VEL 

10.16 
10.16 

EGL 

82.03 
82.51 

T WID COVER 

o.oo. 4.5 
0.00 3 

AREA 

9.62 
9.62 

Slope of invert (%) = 6.4286 
Slope energy grade line (%) = 0.6764 
Critical depth (in) = 37.17 
Natural ground elev. (ft) = 81.00 
Upstream surcharge (ft) = 2.90 
Additional Q (cfs) = 0.00 
Line capacity (cfs) = 301.47 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ft/ft) 
Ponding width (ft) 

= 0 .. 00 
= 0.0000 
= 0.0000 
= N/A 

------------------------------------------------------------------------
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LINE 3 I Q = 98.46 I HT = 42 I WID = 42 I N = .011 I L = 160 I JLC = 1 
-----------------------------~------------------------------------------
55#2-4 TO 55#2-3 I DNLN = 2 

HGL DEPTH INVERT 

DN5TRM 
UPSTRM 

82.51 
83.60 

42.00 
42.00 

74.50 
79.00 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) = 
Intensity (inlhr) · = 
Cumulative C*A = 
Q = CA * I (cfs) :: 

0.00. 
0.00 

15.65 
0.00 
4.91 

20.05 
98.46 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 0 .. 00 
= 100.19 
= 0 .. 00 
;: 100.19 

VEL 

10.24 
10.23 

EGL 

84.13 
85.23 

T WID 

0.00 
0.00 

COVER 

3 
2.5 

AREA 

9.62 
9.62 

Slope of invert (%) = 2.8125 
Slope energy grade line (%) = 0.6858 
Critical depth (in) = 37.17 
Natural ground elev. (ft) = 85.00 
Upstream surcharge (ft) = 1.10 
Additional Q (cfs) = 0.00 
Line capacity (cfs) = 199.40 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ftlft) 
Pending width (ft) 

= 0 .. 00 
= 0.0000 
= 0.0000 
:: NIA 

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

LINE 4 I Q = 99.95 I HT = 42 I WID = 42 I N ;: .011 I L = 348 I JLC = .75 
------------------------------------------------------------------------
5S#2-5 TO SS#2-4. I DNLN = 3 

HGL DEPTH INVERT 

DN5TRM 
UPSTRM 

85.23 42.00 
87.69· 42.00 

79.00 
82.50 

Drainage area· (ac) = 
Runoff coefficient = 
Time of cone (m{n) = 
Inlet time (min) = 
Intensity (inlhr) = 
Cumulative C*A = 
Q.:: CA *I (cfs) = 

0.00 
0.00 

15.09 
0.00 
4.98 

20.05 
99.95 

---------------~-----------
Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 0 .. 00 
= 100.19 
= 0.00 
= 100.19 

VEL 

10.39 
10.39 

EGL 

86.91 
89.37 

T WID 

0.00 
0.00 

Slope of invert (%) 

COVER 

2.5 
1.19 

Slope energy grade line (%) 
Critical depth (in) 
Natural ground elev. (ft) 
Upstream surcharge (ft) 
Additional Q (cfs) 
Line capacity (cfs) 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ftlft) 
Pending width (ft) 

AREA 

9.62 
9.62 

;: 1.0057 
;: 0.7068 
= 37.17 
= 87.20 
= 1.69 
= 0.00 
;: 119.24 

= 0.00 
= 0.0000 
= 0.0000 
= NIA 

------------------------------------------------------------------------
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LINE 5 I Q =100.19 I HT = 42 I WID = 42 I N = .011 I L = 56 I JLC = 1 
-----------------------------~-------------------~----------------------
SS#2-6 TO SS#2-5 I DNLN = 4 

DNST.RM 
UPSTRM 

HGL 

88.95 
91.03 

DEPTH INVERT 

42.00 
42.00 

82.50 
85.75 

Drainage area (ac) = 
Runoff coefficient = 
Time of cone (min) = 
Inlet time (min) 
Intensity (inlhr)· = 

= 

40. 10. 
0.50 

15.00 
15.00 
5.00 

20.05 
= 100.19 

Cumulative C*A 
Q = CA * I (cfs) 

Q catchment (cfs) 
Q carryover (cfs) 
Q captured (cfs) 
Q bypassed (cfs) 

= 

= 100.19 
= 0 .. 00 
= 0.00 
= 100.19 

VEL 

10.42 
10.41 

EGL 

90.63 
92.71 

T WID 

0.00 
0.00 

Slope of invert (%) 

COVER 

1.19 
1.25 

AREA 

9.62 
9.62 

Slope energy grade line (%) = 
= 5.8036 

0.7102 
37.82 
90.50 

1. 78 
0.00 

= 286.44 

Critical depth (in) 
Natural ground elev. (ft) 
Upstream surcharge (ft) 
Additional Q (cfs) 
Line capacity (cfs) 

Inlet length (ft) 
Gutter slope (ftlft) 
Cross slope (ftlft) 
Ponding width (ft) 

= 
= 
= 
= 

= 0.00 
= 0.0000 
= 0.0000 
= NIA 
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HYDRAULIC REPORT FOR 

IRONBOUND RD MINI STORAGE 

SYSTEM 4t3 

AES JOB 4t7259-3 

AES CONSULTING ENGINEERS 

5248 OLDE TOWNE ROAD 

SUITE #1 

WILLIAMSBURG. VA. 23188 

APRIL 22~1998 
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Return Period = 10 Yrs 
Rainfall file: JCCN 

Run Date: 04-22-1998 
File: SYSTEM3.ST3 

LINE 1 I Q = 3.27 I HT = 15 I WID = 15 I N = .013 I L = 40 I JLC = .9 
----------------------------------·--------------------------------------
SS#3-1 88#3-2 I Outfall 

HGL DEPTH INVERT 

DNSTRM 79n31 3.77 79.00 
UPSTRM 87.87 3. Tl 85.00 

Dr-ainage ar-ea <ac) = 0.67 
Runoff coefficient = 0.70 
Time o·f cone <min) == 5.00 
Inlet time (min) = 5.00 
Int.ensi ty ( i n/ht~) = 6.97 
Cwnul at i ve C*A == 0.47 
Q = CA * I (cfs) -- 3.27 

Q c.:.~tchment (cfs) = 3. 2 .. 7 
Q cat~ryover <cfs) = 0.00 
Q captur-ed (c·fs) = 0.00 
Q bypa:.sed <cfs) = 3.27 
Not€~: Normal depth asst..tmed 

VEL EGL T WID COVER 

1:3. 54· 82.16 1 ~:;..(I 1 -·1. 25 
1:::::.54 90.72 13.01 3.25 

Slope of inver-t C%) 
Slope energy grade line <X> 
Cr-itical depth (in) 
Natur· al gr·ound el ev. (ft) 
Upstream surchar-ge <ft) 
Additional Q (cfs) 
Line capacity <cfs) 

Inlet length <ft) 
Gutter slope (ft/ft) 
Cross slope <ft/ft) 
Pending width (ft) 

AREA 

(1.24-
0.24 

=15.0000 
=15.0000 
= 8. 6E.i 
= 8<7. 50 
= 1.62 
== o.oo 
= 25.01 

= (>. (><) 

= <). (l()(l() 
= (l u <)(>(>() 

N/A 

MC033_IRONBOUND_MINI_STORAGE - 051



1992 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Project ---Lj_/_o_/{;..:_;;;S.:....o:..:.vN~!}---=-"'""'-=-·~/.::..!N':...!I...:.-...:S:..:7tl:...:.:.:~..:.~...:~:.!:ff':..,____::.t_tlo!-__;,7~2...::s:...:9:....·....::3~)--

Basin# ___ _,__ __ _ Location ------------------
Total area draining to basin: /(]). g 7 acres. 

Basin Volume Design 

Wet Storage: 

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

67 cu. yds. x /o. ~7 acres = 728 cu. yds. (19i ~~~ t::...F) 

2. Available basin volume = 1 7 'Z 4 cu. yds. at elevation 71/ · .$'" . (From 
storage - elevation curve) ("16; ~c; c.r) 

3. Excavate (p '3 7 cu. yds. to obtain required volume*. 

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

4. Available volume before cleanout required. 

33 cu. yds. x /t~. 87 acres = 3Sj cu. yds. ('?(,cfSc.-r) 

5. Elevation corresponding to cleanout level = Zo- '7 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = .3. ~ ft. 
(Min. = 1.0 ft.) 

I '7 2 4- w ;;I)~ > I 4 ~ ~"'· r.a.s 
Dry Storage: {!vrsl ,LG(; '{) , H/J '> ·~N(f'7' ~ !).;(/ $70.<A-4rr t::.qwt~/.v~') 

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

67 cu. yds. x - acres = --- cu. yds. 
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1992 3.14 

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

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

9. Diameter of dewatering orifice = ___ .....-____ in. 

10. Diameter of flexible tubing = ___ ,.. ___ in. (diameter of dewatering orifice 
plus 2 inches). 

Preliminazy Design Elevations 

11. 

Basin Shape 

12. 

Runoff· 

13. 

14. 

Crest of Riser = "'7 7. c __ ..;;.,;_.=....__ 

Top of Dam = ---l:!~_.::o::....._e.=.......,;_ 

Design High Water = 7 (c., I 

Upstream Toe of Dam = 7 o. o 

Len~th of Flow 
Effective Width 

.L.. = 
We 

If > 2, baffles are not required -----=~::...._ __ 

If < 2, baffles are required ------

S?/· 4- cfs 

7o.f cfs 

(From Chapter 5) 

(From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity QP = 0 2 = ft. 1,- cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity QP = 0 25 = - cfs. 
(riser and barrel) 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = __ 1_. :S: __ ft. (Using 0~ 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = _ __..;.... ___ ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = '3 {,. in. Actual head (h) = o ft. 

(From Plate 3.14-8.) 

~: Avoid orifice flow conditions. 

18. Barrel length (1) = ~ g ft. 

Head (H) on barrel through embankment = t, ft. 

(From Plate 3.14-7). 

19. Barrel diameter = 1.S in. 

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

20. Trash rack and anti-vortex device 

Diameter = s-1- inches. 

Height = I 7 inches. 

(From Table 3.14-D). 

Emergency Spillway Desi~ 

21. Required spillway capacity Oe = 025 - Op = cfs. -----
22. Bottom width (b) = 1 c:; ft.; the slope of the exit channel (s) = 

____ . ft./foot; and the minimum length of the exit channel (x) = 

-=---=-..,..ft. 
(From Table 3.14-C). 
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1992 

Anti-Seep Collar Desi~ 

23. Depth of water at principal spillway crest (Y) = f, ·5' ft. 

24. 

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

Slope of principal spillway barrel (Sb) = .~ & & % 

Length ·of barrel in saturated zone (Ls) = 3 C, ft. 

Number of collars required = '2.. dimensions = 3. 5 'k~.S · 

(from Plate 3.14-12). 
(/6 ' :j~,f<nr;) 

Final Desi2n Elevations 

25. Top of Dam = bo, c 

Design High Water = ....,,./ 

Emergency Spillway Crest = 7 6 . .S" 

Principal Spillway Crest = "7 -;. o 

Dewatering Orifice Invert = N /A 

Cleanout Elevation = 7~. '} 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = ...., o · C 

-ne,._Jid • z 

3.14 

j..fo ((/'/ 

t:-~rl D 
~ 

Z. Cj b k l't- {, 7 e"" YiN /,k ~ /l e C4<t ¥AIIJ f.S3.Ss-C-/) 

lcJo · ktfo· 

z..-
X z_,~ 
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. 

TC = /o At ,.-J 
------~~~~~-------

ROADSIDE lliTCH DESIGN 

I,o = --------~~,~·~~--~~//_/,_~~~~
I2 = --------4~,~-~~~~~~·~IA~~~--

NAME OF STREET ------------------------------------------

FROM TO LEFT A Q2= CUMULA AVG ACTUAl a ALLOW LINING 
STATION STATION OR AC CI~ Q2 SLOPE VELz VELz TYPE 

(DIRECTION OF FLOW) RIGHT CFS CFS FT/FT FPS FPS 
.6'tr.tl/.rt_L} 

.8/ "' --~ ~ . .,1 
/~ c;>.j/ o.ZZ- ,o,zz.. '0/33 /./o 6//lrS<: 

<")- 23 o. 47 o,e:,c; • (?9(> "'.9'o t.r::."'- 2 

EJ~.r/t!IV'() :). 9 (p ;. 71- 1·7'1- ,of3"'Z.. z. ~'::> 4,-M-£.5 

.e.: ZJ(, c; d, "){, ;.~4 '3, 2..5 .o4-3 ~ 3. s-o ~c_-3 

PROJECT j,L,"(£e~UII!) A-7/fi/. ~0J,.-./4rr 

DATE .9/~/9 .>5 
PROJ# 7 z.;;j7 - 3 

Q,o= COM ACT DEPTH OF REMARKS 

CI1oA Q10 VEL,o FLOW10 
CFS CFS FPS IN. 

6~A.3.3 

<.!5. z... '7. o.?-Cj /. e.-s:- 3. G .. v~ !(]; rc ..tr 

.~. t. .3 ~.,z :?. ~.) :s. 7' " .:..l"C-- 3 L-1-vt !) 

t,,CJ 
. ~Ms.: 

"2.~2. 
? .,..., 3. 3C> ~~- l) l'rC-# -- ·~ '-' 

z.o.s 437 3. '7o 7- G .. crC·3 ,::./,v lr-

, 
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BMP Points 

Fraction of 
Site Served 

byMP 
Weighted 

BMP Points 

X---- • ----
-------- X -------- -

B. NM'URAL OPEN SPACE CRE:DI'l' 

Natural 
Fraction of Site Open Space Credit 

Points for 
Natural open Space 

' 
\."l.v. ~ a 1'-0/ c. ) /ft.q, -1· \Dfo x ,.1~(o.t ~<J.91(,. 0, Cfifa , 

(o.I per 11) --------

\ 

C. '1'0'rAL WEIGEilW POIN'l'S 

q,o£7 o,a1~ 
---------- + -----~'------- -

1 O,o3710 V 
Structural 8MP Points Natural Open Space Points '1'0'l:At. 

GA -.o ~~~~ .. ,o,q-J 
1. +A-<- Or"_.S,~ e O.(o 

L 1 ftc_ oFr-s l -n; <e ~~ -"3 \ 
E!J( ~PF S t 1'lS = a eS A<:_J 

l. aAc CIPFS rn. e o, 4-
~ ~f.S tTC ~ I .'Z.. AC-
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804-254-2185 E J LEVEY PAGE 01 

Mr. Bernard J. Levey 

RECEIVED JUL 3 2000 
&Mabel Enginee1ing Msoelates. Inc. 

609lndustry Dfiq 
Hampton, VA 23661-1316 

757-827·7207 • Rn 757-838-0995 

~-5-oo 12. ·,~c 
v. C a ai<..-, 1 -1S?-J.5q - ttO!. '-

June 28, 2000 

Ironbound Road Associates, L.L.C. 
8513 Staples Mill R.oad 
Ricbmond, Virginia 23228 

Subject: 

Dear Mr. Levey: 

Project 993723, Earthwork Observation and Temng 
of the BMP. Ironbound Mini Storage, Ironbowd 
Road and Ironbound Circle, James City County, 
Virginia 

We have been requested by the contractor, George Nice and Sons to provide a letter of our 
observations during the construction of the earth embankment for the site BMP. They have 

rcquCstcd this letter in response to a request for infonnation from James City County Codes 

~1~ .~ Compliance . 
... ·.~::. ....... . 
,v.)!,pl.; ... ;. 

•···i 

~~~¥~?: ':· .. : 
~t"':1 

Subgrades for the BMP embankment were observed by engineerina })er'SOnnel ftom our office 011 

July 26, 1999. Subgrades for the embankment were tested by probing with a penetrometer at 

selected locations. The subgrades observed were considered suitable fur placement of compacted 
embankment fill at the grades e%Cavated to by the contractor. 

Field density tests for the embankment were performed between July 2ti and August 2, 1999. 
The field density test results indicate relative compaction to at least 95 percent of the maximum 

dry density per ASTM 0~698 except tho initial bridge li& in the key ttenc:h, wbich were 

compacted to at least 93 percent. Based on the field density test results a.nd our observations 

Ashland, VA • A\tanla, ('JA • Baltimore, IIAD • BetlesCia, MO • Blackaburg, VA • Charlotte, NC • Char!ottas-fflle, VA • Colvl"'mma, SC 
Denver. 00 • Gainesville, I3A • Hampton, 'H. • I.Hsoorg, VA • New Brun!Wtick. NJ • Riohmond. VA • West Chester, p,a. 
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804-254-2185 B J LEVEY PAGE 02 

during fill placement, we believe that the fill represented by the test results has been substantially 
compacted in accordance with the project specifications and our reco:mmendations. 

We have perlonned our services in accordance with generally accepted geotechnical engineering 
practice and make no warranties, either express or implied, as to the professional advice provided 
under the terms of Ow:' agreement and included in this report. 

We are pleased to be of service on this project. Please do not hesitate to contact us if you have 

8'lrJ questions concerning this ,...eport . 

MJG:GTS:kgr 

c: Cal Holcombe, AlA 

George Nice & Sons (2) 

Attn: CliffHa.tfield 

Projeet 993'7'23 I June 18, loet 

-fn.f. /-u£1· 
Michael J. Galli~ P.E. 

Project Engineer 

Gilbert T. Seese, P.E. 
Senior Associate 

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

CooE CoMPUANCE 

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

ENVIRONME.\'TAL DIVISION 

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

CouNTY E:-;G!NEER 

PIA.'INING (757) 253-6678 
(757) 253-6685 L"<'TEGRATED PEsT MANAGEMENT 

planning@james-city.va.us (757) 253-2620 

June 22, 2000 

AES Consulting Engineers 
5428 Olde Towne Road, Suite 1 
Williamsburg, Va. 23188 
Attn: Mr. Frank Sluss 

Re: Ironbound Mini-Storage (Plan No. SP-45-98) 
Ironbound Road 
Stormwater Management/BMP Facilities # 1 & # 2 

(me ~3Z) i(h?t#"I'J) 

Dear Mr. Sluss: 

The Environmental Division has reviewed record drawings submitted to our office for the above 
referenced project. The record drawings dated May 2000 provide as-built information for two (2) 
storm water management/BMP detention facilities located in the south portion of the site and their 
associated onsite storm drainage systems. The two facilities consist of a wet pond (Pond # 1) and a dry
type detention pond (BMP Pond# 2). 

Based on our review of the drawings and a concurrent field observation, the following items must 
be addressed prior to release of the developer's surety instrument for the stormwater management/BMP 
facilities: 

1. In accordance with the Sheet 13, Note# 18 of the approved plan, construction certifications for 
the BMP's were not provided. This is especially important for the Wet Pond# 1 which has an 
engineered embankment. 

2. Add Sheet# 14 of the approved design plan set, annotated as necessary, to the record drawing 
set. This sheet shows specific profiles and details relative to the two facilities and maintenance 
requirements for the facilities. 

3. Wet Pond# 1. The as-built elevation of66.26 for the pond barrel outlet (end section) would 
result in an as-built pond barrel slope different from that of the approved design plan ( 4.26 
percent). Make this correction on the record drawings as necessary. 

4. BMP # 2 is a timber crib wall dry-type detention facility. Based on our field observation, 
standing water was present in the bottom of the facility. This is indicative of sediment or debris 
accumulations around the water quality control orifice. The orifice for this structure is a 1 inch 
size opening through the timber crib wall. The orifice has an upstream protection appurtenance 
consisting of a 12 inch perforated riser, 12 inch perforated barrel and a Class A1 riprapNDOT 
No. 57 stone filter. Sediment and debris must be removed and the water quality control orifice 
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mechanism cleaned and/or replaced prior to acceptance. 

A professional seal and signature is required on each of the record drawing plan sheets to match 
that of the record drawing status indicated in the revision blocks (date May 2000). 

Please contact me at 757-253-6639 if you have any further comments or questions relative to 
record drawing or construction certification requirements for these facilities. 

Sincerely, 

G:\SWMProg\AsBuilts\SP-45-98.cert 
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November 17,2000 

Mr. Wayland N. Bass 
James City County 
P.O. Box 8784 
Williamsburg, Virginia 23187-8784 

Environmental Consultants 

Re: Ironbound Road. ~, ·.·~. i Storage BMP Vegetation Monitoring- 2000 
James City County Virginia 
(USACE Project , mber: 98-5480) . . · 

Dear Mr. Bass: 

This correspondence provides the first report in a five-year wetland monitoring study of 
the Ironbound Road Mini Storage Site, performed by Williamsburg Environmental 
Group, Inc. (WEG). The approximately 12-acre site is located south of Route 615, and 
west ofthe intersection of Route 615 and Route 616. 

The monitoring activities associated with this project were performed in accordance with 
the special conditions of the authorization (USACE Project Number: 98-5480) issued by 
your office and dated February 16, 1999. This report details the. vegetation monitoring 
results obtained during an August 21, 2000 site visit. 

Permit Requirements 
On February 16, 1999, the Corps issued a Nationwide Permit (NWP) #26 verification 
(98-5480) to Bernard S. Levey authorizing placement of fill into 0.97-acres of non-tidal, 
headwater wetlands. The permit was conditioned to require attenuation of surface runoff 
from and around the property, a contribution to the Virginia Wetlands Restoration Fund, 
and monitoring wetlands immediately downstream of the project site, including 
transplanted individuals of least trillium (Trillium pusillum var virginianum) and New 
Jersey rush (Juncus caesariensis) for a period of five (5) years. Additionally, the permit 
conditions require the applicant to install a toe seep through the BMP dam. A permanent 
monitoring station was established by WEG immediately downstream of the existing 
BMP in order to assess the post-construction plant community composition and 
dominance. The monitoring station will also be ·used as a permanent photographic 
station. 

Monitoring Methods 
A representative sample plot located approximately fifty-five (55) feet downstream from 
the BMP dam was chosen, and a one inch PVC pipe was installed to mark the center of 
the plot. A 30-foot radius plot was marked off using red flags. Three random points 

3000 Easter Circle • Williamsburg, Virginia 23188 • (757) 220-6869 • FAX (757) 229-4507 
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Mr. Wayland N. Bass 
November 17, 2000 
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were then chosen within the plot and marked with wooden stakes. A woody species stem 
count was conducted. within the primary plot (30-foot radius), and at .each of the three 
secondary plots percent cover in the herbaceous layer was estimated within a one meter 
square quadrat. In addition, canopy coverage in the overstQry was measured using a 
densiometer, which is expressed as an average of four densiometer readings taken from 
four directions (north, south, east, west) at the center ofthe 30-foot radius plot. density 
was calculated using a canopy densiometer. Finally, diameter at breast height (dbh) was 
obtained for .all canopy species within the primary plot using a conventional dbh tape. 

Monitoring Results 
WEG visited the site at peak growing season (August 21) during the 2000 sampling 
season. The vegetation data are provided in Tables 1 through 3 (attachment). Photo
documentation of the pre-construction condition (January 1998) and current condition 
(August 2000) are provided as an attachment. The following paragraphs summarize our 
findings at the site during the firshyear of monitoring efforts. . 

Ironbound Road Mini Storage Site 
Based on the data .collected in August 2000, the condition of the wetland. area below the 
dam site is characterized by a predominantly hardwood community consisting of four 
well~developed strata (canopy, subcanopy, shrub, herbaceous). · Densiometer readings 
from the centerpoint of the permanent sampling plot indicate that overstory (canopy, 
subcanopy) provided 96% cover with isolated canopy gaps. The understory was 
characterized by an open shrub and somewhat open herbaceous layer. Coverage 
estimates from the three random one-meter square quadrats ranged from 26.5% to 94% 
(Table 1), .with common species such as microstegium (Microstegium vimineum)· and 
sensitive fern (Onoclea sensibilis). Woody stem counts indicate a total of 88 stems 
within the 30-foot radius plot (Table 2), with red maple (Acer rubrum) and paw paw 
(Asimina triloba) as co-dominants. Oiameter at breast height (dbh) measurements of 
individual canopy trees are presented in Table 3. 

Wetland hydrology indicators within the permanent monitoring station were alsonoted 
during the August 21, 2000 site visit. Saturation to the soil surface, crayfish burrows, 
sediment deposits, water stained leaf-litter, and scattered driftlines were documented. 
Surface soi1 saturation was also documented at the base on the B:M:P dam. 

Graylin Woods Transplantation Site 
On July 24, 1998, WEG assisted Dr. Donna Ware, Curator of the Herbarium at the 
College of William and Mary, in relocating several rare plant species from the site to the 
Graylin Woods Subdivision in the Mill Creek drainage basin. Among the plants 
relocated were the Virginia least trillium (Trillium pusillum var. virginianum) andturk's
cap lily (Lilium superbum). New Jersey rush (Juncus caesariensis), another species of 
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concern, was not found on the site during the relocation effort. However, a plot of soil 
was removed and relocated from a point on the site where the planthad been historically 
identified and marked .. This was done in an attempt to salvage any New Jersey rush 
seeds that may have been present and viable in the seedbank. 

The Virginia least trillium transplantation site has been monitored over the past two 
growing seasons by an associate of Dr. Ware (Ms. Carolyn Will). Based on recent 
communication with Dr. Ware, a noticeable increase in Virginia least trillium population 
density has been documented over the two-year period. Dr. Ware has also informed us 
that the population increases have. included an increase in the number of mature 
individuals (three leaves) as well as juveniles (one leaf). In addition, .some flowering 
specimens were observed in 2000. 

Conclusions 
The vegetation monitoring data collected on the Ironbound Mini Storage site and 
presented in this report will be used as ·a baseline for comparison during future 
monitoring events as required in the Corps permit. In particular, the condition of the 
understory is viewed as an important factor in the overall analysis of the community, 
given that herbaceous and scrub/shrub colonizers often provide the best indicator of 
current conditions and community shifts. Additionally, indicators of stress or mortality 
among trees in the overstory that might indicate changes in the hydrologic regime will.be 
documented. 

Data collected by Dr. Donna Ware and associates on the Graylin Woods Transplantation 
site have indicated that the Virginia least trillium transplantation that occrirred in 1998 
was successful, with an increase in juvenile and mature individuals over the past two 
growing seasons. 

If you have any questions regarding the results of this study, please feel free to call at 
your convenience. 

Sincerely, 

·~~ 
Senior Ecologist 

attachments 
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Table 1. Vegetation Cover Plots- Ironbound Road 

Plot 1 
Scientific Name Common Name IND %cover 

lAcer rubrum Red Maple FAC 0.5 
P arthenocissus quinquefolia Virginia Creeper FACU 3 
Chasmanthium laxum Long-leaf Spike grass FAC 3 
Impatiens capensis Touch-Me-Not FACW 0.5 
Onoclea sensibilis Sensitive F em FACW 10 
Mitchella repens Partridge Berry FACU 10 
Panicum dichotomiflorum Fall Panicum FACW- 3 
IArisaema triphyllum Jack in the Pulpit FACW- 0.5 
Rota/a ramosior Lowland Rotala OBL 0.5 
Microstegium vimineum Microstegium FAC 20 

Total Coverage: 31 

Plot2 
Scientific Name Common Name IND %cover 

Acer rubrum Red Maple FAC 0.5 
Parthenocissus quinquefolia Virginia Creeper FACU 0.5 
Chasmanthium laxum Long-leaf Spikegrass FAC 3 
Onoclea sensibilis Sensitive Fern FACW 20 
Mitchella repens Partridge Berry FACU 3 
Arisaema triphyllum Jack in the Pulpit FACW- 0.5 
Microstegium vimineum Microstegium FAC 37.5 
flex opaca American Holly FACU+ 3 
Carpinus caroliniana Ironwood FAC 3 
Lindera benzoin Spicebush FACW- 10 
Asimina triloba Pawpaw FACU+ 3 
Hydrocotyl umbellata Penny Wort OBL 10 

Total Coverage: 94 

Plot3 
Scientific Name Common Name IND %cover 

Acer rubrum Red Maple FAC 0.5 
Chasmanthium laxum Long-leaf Spikegrass FAC 3 
Onoclea sensibilis Sensitive Fern FACW 10 
Carpinus caroliniana Ironwood FAC 3 
Smilax rotundifolia Greenbrier FAC 10 

Total Coverage: 26.5 
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Table 2. Woody Stem Count- Ironbound Road 

Scientific Name Common Name IND #in plot 

Acer rubrum Red Maple FAC 36 
Fraxinus pennsylvanica Green Ash FACW 4 

Liquidambar styraciflua Sweetgum FAC 2 
flex opaca American Holly FACU+ 4 

Vaccinium corymbosum Highbush Blueberry FACW- 3 
Asimina triloba Pawpaw FACU+ 25 
Carya tomentosa Mockernut Hickory NI 1 
Diospyros virginiana Persimmon FAC- 1 
Carpinus caroliniana Ironwood FAC 5 
Magnolia virginiana Sweet Bay FACW+ 5 
Alnus serrulata Tag Alder OBL 2 

Total Woody Stems In Plot: 88 

Table 3. Diameter at Breast Height (dbh)- Ironbound Road 

Scientific Name Common Name IND dbh (in) 

Acerrubrum Red Maple FAC 6.40 
Acer rubrum Red Maple FAC 7.10 
Fraxinus pennsylvanica Green Ash FACW 10.00 
Fraxinus pennsylvanica Green Ash FACW 9.10 
Fraxinus pennsylvanica Green Ash FACW 6.20 
Asimina triloba Pawpaw FACU+ 3.40 
Liquidambar styraciflua Sweetgum FAC 16.40 
Liquidambar styraciflua Sweetgum FAC 12.50 
Liquidambar styraciflua Sweetgum FAC 5.10 
Diospyros virginiana Persimmon FAC- 6.75 
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Photograph 1: Center of permanent monitoring plot (August 2000). 

Photograph 2: Representative view of plot looking downstream (August 2000). 
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Photograph 3: Random, one-meter square cover plot within the permanent 30-foot 
radius plot. 

Photograph 4: View from the plot looking upstream at the BMP dam location (August 
2000). 
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December 14,2004 

Mr. WaylandN. Bass 
James City County 
P.O. Box 8784 
Williamsburg, Virginia 23187-8784 

,..., .· '/i ;'• 

u u.. c: 7 2004 

DMLOPMENT MANAGEMENT 

Re: Ironbound Road Mini Storage BMP Vegetation Monitoring- 2004 
James City County, Virginia 
(USACE Project Number: 98-5480) 
WEG Job# 1111 

Dear Mr. Bass: 

This correspondence provides the fifth and final report in a five-year wetland monitoring 
study of the Ironbound Road Mini Storage Site, performed by Williamsburg 
Environmental Group, Inc. (WEG). The approximately 12-acre site is located south of 
Route 615 and west of the intersection of Route 615 and Route 616. 

The monitoring activities associated with this project were performed in accordance with 
the special conditions of the authorization (USACE Project Number: 98-5480) issued by 
the U.S. Army Corps of Engineers and dated February 16, 1999. This report details the 
vegetation monitoring results obtained during an October 7, 2004 site visit. 

Permit Requirements 
On February 16, 1999, the Corps issued a Nationwide Permit (NWP) #26 verification to 
Bernard S. Levey authorizing placement of fill into 0.97-acres of non-tidal, headwater 
wetlands. The permit was conditioned to require attenuation of surface runoff from and 
around the property, a contribution to the Virginia Wetlands Restoration Fund, and 
monitoring wetlands immediately downstream of the project site, including transplanted 
individuals of Virginia least trillium (Trillium pusillum var. virginianum) and New Jersey 
rush (Juncus caesariensis) for a period of five (5) years. Additionally, the permit 
conditions require the applicant to install a toe seep through the BMP dam. A permanent 
monitoring station was established by WEG immediately downstream of the existing 
BMP in order to assess the post-construction plant community composition and 
dominance. The monitoring station was also used as a permanent photographic station. 

Monitoring Methods 
A representative sample plot located approximately fifty-five (55) feet downstream from 
the BMP dam was chosen, and a one-inch PVC pipe was installed to mark the center of 
the plot. A 37.5-foot radius was marked off using orange flags. Three random points 

3000 Easter Circle • Williamsburg,~ 23188 • Tel 757-220-6869 • Fax 757-229-4507 

MC033_IRONBOUND_MINI_STORAGE - 069



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

Mr. Wayland N. Bass 
12/14/04 
Page2 

were then chosen within the plot and marked with wooden stakes. A woody species stem 
count was conducted within the primary plot (37.5-foot radius), and herbaceous layer 
percent cover was estimated within a 1-m2 quadrat at each secondary cover plot. Canopy 
coverage in the overstory was measured using a densiometer, which is expressed as an 
average of four canopy-closure readings taken from four directions (north, south, east, 
west) at the center of the 37.5-foot radius plot. Additionally, a Sorenson Similarity ~dex 
(SI) was calculated between 2004 and 2000 stem density data, to analyze potential 
community changes over time. The index formula is as follows: 2A I B+C, where A is 
the number of species two years have in common, B is the number of total species in the 
first year, and C is the number in the second year (Mueller-Dombois and Ellenburg 
1974). If an index value above 0.50 is observed, the two communities are considered 
similar. 

Monitoring Results 
WEG visited the site during the 2004-sampling season. The vegetation data are provided 
in Tables 1-3 (attachment). Photo-documentation of the current condition (October 2004) 
is provided as an attachment. The following paragraphs summarize our fmdings at the 
site during the fifth year of monitoring efforts. 

Ironbound Road Mini Storage Site 
Based on the data collected on October 7, 2004 the condition of the wetland area below 
the dam site is characterized by a predominantly hardwood community consisting of four 
well-developed strata (canopy, subcanopy, shrub, herbaceous). Densiometer readings 
from the centerpoint of the permanent sampling plot indicate that overstory (canopy, 
subcanopy) provided 90% cover with isolated canopy gaps. An open shrub and 
somewhat open herbaceous layer characterized the understory. Coverage estimates from 
the three secondary plots ranged from 112.5 to 79.5% (Table 1). Prevalence Index values 
for the secondary plots averaged 2.23 for the 2004 growing season, while in 2000 there 
was a PI average of 2.72 (Table 3). Common herbaceous species encountered include 
Lizard's tail (Saururus cernus), netted chainfem (Woodwardia areolata), and Napalese 
browntop (Microstegium vimineum). Woody stem counts (Table 2) totaled 253 stems 
within the 37.5-foot radius plot (1110 acre). A SI value of 0.64 was calculated when 
comparing data from 2000 to 2004, indicating no significant shifts in community 
structure over the five-year study period (Table 2). Common wetland woody species 
include spicebush (Lindera benzoin), tag alder (Alnus serrulata), and sweet pepperbush 
(Clethra alnifolia). 

Graylin Woods Transplantation Site 
On July 24, 1998, WEG assisted Dr. Donna Ware, former Curator of the Herbarium at 
the College of William and Mary, in relocating several rare plant species from the site to 
the Graylin Woods Subdivision in the Mill Creek drainage basin. Among the plants 
relocated were the Virginia least trillium (Trillium pusillum var. virginianum) and turk's-
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cap lily (Lilium superbum). New Jersey rush (Juncus caesariensis), another species of 
concern, was not found on the site during the relocation effort. However, a plot of soil 
was removed and relocated from a point on the site where the plant had been historically 
identified and marked. This was done in an attempt to salvage any New Jersey rush 
seeds that may have been present and viable in the seedbank. Ms. Carolyn Will has 
monitored the Virginia least trillium transplantation site over the past four growing 
seasons. Based on recent communication with Ms. Will, the transplantation site was 
affected by Hurricane Isabel in 2003, leaving several trees uprooted. This has disturbed 
the soil conditions to some degree, which in turn has negatively affected the transplants. 
Ms. Will also cites deer depredation as a concern. Based on her 2004 data, the site 
supports three large and six smaller Virginia least trillium individuals. Turk's cap lily was 
also present, although the lily have been severely impacted by deer grazing. Ms. Will has 
erected deer exclosures to help with the problem and perhaps stabilize the transplant 
colony so that recovery may be accommodated. 

Conclusions 
The results for the 2004 vegetation monitoring, in addition to the previous four years, do 
not indicate any major changes in community structure over the five year monitoring 
study. Data collected by Ms. Carolyn Will on the Graylin Woods Transplantation site 
have indicated that, due to natural disturbances, the Virginia least trillium and turk's cap 
lily transplants have declined in numbers since the 2000-2001 growing seasons. Deer 
exclosures have been placed around individuals to hopefully alleviate predation as a 
disturbance factor. 

If you have any questions regarding the results of this study, please feel free to call at 
your convenience. 

Sincerely, 

~1(._ 7< ~,a, __ 
Keith R. Goodwin 
Ecologist II 

Enclosures 

Reference 

Mueller-Dombois, D., and H. Ellenburg. 1974. Aims and methods ofvegetation ecology. 
John Wiley and Sons, New York, New York. 
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Table 1. Herbaceous Cover Summary Data 
IRONBOUND MINI-STORAGE 
2004 GROWING SEASON 

Scientific Name Common Name IND 
Acerrubrum MAPLE, RED FAC 

Alnus serrulata ALDER,BROOK-SIDE OBL 
Dichanthelium dichotomum WITCHGRASS, CYPRESS FAC 

Fraxinus pennsylvanica ASH, GREEN FACW 
Glyceria striata GRASS.FOWL MANNA OBL 
!tea virginica WILLOW,VIRGINIA OBL 

Lindera benzoin SPICEBUSH,NORTHERN FACW-
Lonicera japonica HONEYSUCKLE,JAP AN ESE FAC-

Microstegium vimineum BROWNTOP, NAPALESE FAC 
Rosa palustris ROSE,SWAMP OBL 

Saururus cernuus TAIL,LIZARD'S OBL 
Senecio aureus RAGWORT,GOLDEN FACW 

Smilax rotundifolia GREENBRIER, COMMON FAC 
Woodwardia areolata CHAINFERN,NETTED FACW+ 

Total Percent Coverage: 

Prevalence Index: 

Average Prevalence Index: 

1 2 3 
0.5 3.0 

10.0 

3.0 
3.0 

20.0 3.0 

3.0 
20.0 0.5 

10.0 3.0 3.0 

20.0 37.5 37.5 

10.0 
3.0 

10.0 
3.0 

10.0 3.0 62.5 

79.5 86.5 112.5 

2.00 2.45 2.23 

2.23 
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Table 2. 
Woody Stem Comparison of2000 to 2004 

Stem Counts 

Scientific name Common name 2004 2000 
Acerrubrum Red maple 3 36 

Alnus serrulata Tag alder 47 2 

Asimina triloba Pawpaw 50 25 

Clethra alnifolia Sweet pepperbush 43 

Carpinus caroliniana Ironwood 5 

Carya tomentosa Mockernut hickory 1 

Diospyros virginiana Persimmon I I 

Euonymus americanus Strawberry bush I 

Fraxinus pennsylvanica Green Ash 16 4 

llexopaca American holly 14 4 

flex verticillata Winter berry 1 

!tea virginica Sweet spires 2 

Lindera benzoin Spicebush 32 

Liquidambar styracfflua Sweetgum 2 2 

Magnolia virginiana Sweet bay 6 5 

Rosa multiflora Multiflora rose 1 

Salix nigra Black willow 20 
Ulmus americana American elm 5 

Vaccinium corymbosum Highbush blueberry 9 3 

Total Woody Stems in Plot: 253 88 
*Sorenson Similarity Index (2004- 2000): 0.64 

*Sorensen Index= 2a I b+c, where a=# spp. in common. b= # spp. in 2004, c= # spp. in 2000. 
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Table 3. 
2000 Herbaceous Coverage Estimates 

Scientific Name Common Name IND 
lAcer rubrum Red Maple FAC 
Arisaema triphyllum Jack in the Pulpit FACW-
Asimina triloba Pawpaw FACU+ 
Carpinus caroliniana lronwood FAC 
Chasmanthium laxum Long-leaf Spikegrass FAC 
Dichantheliwn dichotomijlorum Fall Panicum FACW-
Hydrocotyl umbel/ata Pennywort OBL 
llexopaca American Holly FACU+ 
!Impatiens capensis Touch-Me-Not FACW 
Lindera benzoin Spicebush FACW-
Microstegium vimineum Nepalese Browntop FAC 
Mitchella repens Partrigeberry FACU 
Onoclea sensibilis Sensitive Fern FACW 
Parthenocissus quinquefolia Virginia Creeper FACU 
Rota/a ramosior Lowland Rotola OBL 
Smilax rotundifolia Greenbrier FAC 

Total Percent Coverage: 
Prevalence Index: 

Average Prevalence Index: 

1 2 3 

0.5 0.5 0.5 
0.5 0.5 

3 
3 3 

3 3 3 
3 

10 
3 

0.5 
10 

20 37.5 
10 3 
10 20 10 
3 0.5 

0.5 
10 

:51 ~4 26.5 

2.98 2.58 2.62 

2.72 
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Photograph 1. View looking down stream from BMP dam (October 2004). 

Photograph 2. View looking upstream towards B:MP dam (October 2004). 
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Photograph 3. Random, one-meter square cover plot within the permanent 30-foot 
radius plot (August 2000). 

. .. 
c. 

'- " ( ...... ... ~ 

Photograph 4. View looking upstream towards BMP dam (August 2000). 
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02/25/1999 10:38 804-264-2185 BERt'-lARD LEVEY PAGE 01 

Na"fll~~~ 
corl';ervancy~ 

Sclving tltc La,r G~at Pla£t5 

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

.M~-sw.)~ 
1- ry 5'1 -~~3- 4a~o 

J-2~..qq 

Febn;ary 22, 1999 

Mr. Bernard.]. Levey 
8513 Staples Mill Road 
Richmond, VA 23228 

Boston Scttdlite Offu:e 
201 Dt~Vtmslurc Stre(/, .'ith flcl<•r 
8omm, Mcl5sar:husetls 02110-1402 

!'Iii. 617 542-1908 
FAX 617 •182-5/?66 

, ....... , 
'I 

J 

lnt.:rnatft•nal Hr"clqut~nns 

~215 N/lr(/1 FCiilj<.IX Drivr. 
Sl)lli 100 
Arling.Wrr, Virginia 222tJJ./606 

TEL i03 841·.5.JOO 
F,\X 703 8'11-121:1..1 
wwt~.!nc.org 

RE: Virginia Wetlands Restoration Project 98-5480 
Ironbound Road Mini Storage 

Dear Mr. Levey: 

This letter is to confirm that we have received Mini Storage Special- Ironbound Road 
Mini Storage check No. 1602 in the amount of$77,300 related to the above-referenced project. 
We have credited these funds to the Virginia ·Wetlands Restoration Trust Fund account. 

Thank you for your help. 

PT:kls 

cc: Greg Culpepper, Army Corps of Engineers 
VAFO 

SP!YT~~ 
Philip Tabas I 
Vice President 
Director ofLand Protection/ Attorney 
Eastern Region 
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Sent By: Army corps NorTolK; 757 c..u ~ 1618 : Feb-18-99 1e:30; 

U.S. Army Corps of Engineers 
Norfolk District, Sou~hern Virginia Reeulatory '>~ction 
803 Front Street 
Norfolk, Virginia 23' 1 o 

PToject Number: 98·5480 
----·· .. -----------· 

1. Partidpant: 
Ironbound Road Mini Storage 
c/o Mr. BernardS. Levey 
8513 Staples Milt Road 
Richmond, VA 23228 

Waterv.·ay: Mill Creek 
------·-------

:2 AulhtJiiled Agent: 
W llharilsburg l::.nv:ronmental Group, Inc. 
clo Mr. Charles R. Roadley, Jr. 
~t)OO Easta Circle 
\\'i!liamsburg, VA 23188 

Page 2/3 

Februa1y 16, 1999 

------·--·--·-- --------- .... ...... . ____ , ____ ·-- ··---
3. Address of Job Site: 
An approximately 12-acre undtvelopr:d parcel fronting on tht: south SH!c ot SR 615, and located approx1macely 0.4.5 miles wesl of 
the lntenection ofSR 615 and SR 616 in James City County, V:.rginia 

.. -----------
4. Project Description: 
Construction ofthe Ironbound R.o11d Mini St..,ra~ fao.:ilil) as dcplc:td ''n tr.c prc•_;o.!<.t d:<· ..... ing entitled Wetlond !mpact Map. b-onbound P.oad Umi 
Stut ure. Jumes City County, Virginia d:st.::d July 20, 1998 by Willi::un>r·l.l~f F:no. ~roru;:en!al Group. rnc. (last re,·ision dare of Octnher 09, 199!!). The 
proposed plM of dtvelopmcnt would re~ult in the lou ofapproximal~ :y l:. 97 :IC:l"$ nf forcstw. non-tidal, headwater w~tla11dS . The applicant will 
campenutl' for the un;woid.ahle wd!IVId i.':lpacts by taking mea!ute> !•) :m,~ ·ua•·· ~.Jr!:t~<: runoff tlowc; from and around the prc·peny. and by makir.g 11 
contribution to the Virginia Wetlands R.e~toration fund. 

------... ... .... .... . ··--- -·-.. ---·---
5. Fir:dings 

This is regarding your request to perfonn work in the watero; M t~e t 1nh·d ''tates, a.<; described ill part 4 above. This activity .ha~ 

!Jeen reviewed and found to satisfY the criteria contained in th~ C•Jrp~ N :1ti.,r:wide Pennit (26), att2.ched. (The Corps Nationwide 
Penn its were published in the Federal Register (61 FR 65874} 0!1 Dt"ccn Ji:H,•r I~. 1996 and the regulations governing their usc can be 
fo~.:nd in 33 CFR 330 published in Volume 56, N wnber 226 or tht r~ci~ral Reg•ster dt..tc'd November 22, t 99!.) 

Provided th~ following special conditions and the enclosect <nnri'tion<; are me!, an individual Department of the Army Permit \\ill 
not be required. In addition, the Virgi11ia Department ofEnvi~nr1ment:d Quality has waived 401 certification for Nationwide Permit 
Number 26 for less than 1 acre of wetland impacts. However. :1 rermi· may he required from the Yi.r2inia Marine Resources 
Cornmis&ion, and/or your local wetl311ds board, and this verificati0n is nor vali<i until you obtain their approval, if neces5ary. You 
may tontact the Virginia Marine Resources Commission at (757) 247-::·.::no ft'r further infom1ation concerning their permit 
requirements. 

Spuiel Coadltlon•: 
I. f.l2.w attenuation: The cWTent plan of development propost.=' .l common llutf3ll poir.t tor the onsite stormwater management pond 
(SWMP) that will treat stormwater generated on the project ~i:e ;md an nutthll for a new 42-incn pipe which convey:~ offsite 
stonnwater from the contrib'Jting watershed through the pro.kc: .:.itt! ii...- . •hes.;.· t1ows would byJ:•ass the new onsite SWMP). Tc 
address our concerns regarding addition<~ I sel:ond11ry impact~ hl d:l'' n meJtn w11ters of the U.S . as a result of tbi:s method of handling 
onsite and offsitc atonnwater, the applicant will install a flnw :tn~:uuati.m d~·.·ic:c> to be used in combination with a lever spreader 1\s 
generally depi<:ted on the attached drawings which we received from WF.~ •>n January 16, 1999 (copies attached}. Per 'W'EG, the 
anticipated cost of design and construction of this flow atte:11Jaticm device is approximately $10,::>00. For this particular project we 
are consid.,-ing use ofthe flow attenuation device as a rrutigaton mea~11re to ~educe the likelihood of addition:~! wetland impacts; 
therefore, the estimated cost of implementing this measure has bl'crt .;tJhh;Jt.:led from the Virginia Wetland Restoration Tnr~t Fund 
contribution rate for this project (see Special Condition #2 bell''-") 

2. Use o(Vftginja Wetland Re9toration Trust Fund {VWRH): In lieu or'llrc I.JSS of0.97 acres ofheadwater wetlands dL:e to 
construction, you have proposed (via letter from WF.G dated JanJ.ary 15. 199().i tl1e use of the VWRTF' (at a 2:1 compensation ratio 
for non-tidal forested wetland impacts this would require 1.94 ac;c; of we !lend compensation). The V\liR TF contribution rate for 
this project has been dl.'tennined to be $4"i,OOO/acre of wetlantls lv bt: .:reatcd. Usi.ni the stipulated contribution rate, the -applicant 
would be required to malce a $87,300 contributiun; however, in ihis ra~trvu!.tr case we have agreed to subtract the cost of the flow 
attenuation device as described in Srecial Condition# I abovt: (S 1 0.000). ·1 he··efore. the total VWRTF eontribution would be 
$77,300. This permit I~ not valid until the Corps receives proof tha! you have plac.:ed $77,.300 wltb the VWRTF ln care of The 
Nature Consenanc:y with the expre.u«.l inte11t I hat the money be US(•d fnr creation/restoration of wetlands within tb.e 
Commonwealth ofVIrilnls. Ftmds may be sent to: Mr. Phil Taba!'. The Nut:.~re Conservancy, 5th Floor. 201 Devonshire Street, 
Boston Mass 02110-1402. 

3. Monitoring requirement: On December 31. 1998 WEG provit..!eJ our om..:e with a copy of a proffer that requires the applicant to 
pay $6000 to James City County to fund a five (5) year monitoring .>:uil; of wetlands immediately dO'.vmtream of the project ~nc and 
transplanted individuals of Virginia lellSt trilliwn (Trillium pu.\illum var 1 !r[::ir:ranum) and New Jersey rush (Juncus caesariensis) . 
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Sent By: Army Corps NorfolK; 751 ~41 h/8: Feb-18-99 1~:31; Page 3.'3 

J .• -

The proffer specifies that this monitoring eftort is. to be conducted b> a qua!it'led environmental consu~tant. The Corps accepts vour 
offer to include this samo monitoring requirement as a special conditioro ,,r' Ll'lis permit, and no work In waten of the U.S. is · 
authorized until ba~llne conditions of the downstream waters of the. U.S. (includin& ,·eeetated wetlands) are properly 
documeRted. A copy of the comph:ted monitor:ng study must be sent IIJ u·.1r office for our records. Our offtce is more than willing to 
provide input into parameters that we would like to see monitor~d ov~r tht'. 5·ycar study period. 

4. Stonnwater mana~emept dam: Some of the wetlands to be irnpac~ed arc ~erpage groundwater di:.;charge areas, which are 
important becau.se they support base flows to downslope water~ of the l !.S. '· :nduding v~getated wetlands). To minimize secondary 
intpads to downstream waters (e.g., deprivation of sustaining hy.:iro.k1gy), tl:.i! .:.pplicant will install a toe seep through the .9MP dam to 
a level spreader which wiU be set at a suitable elevation to bet1er -::nsure ..:oi•t irwous discharge to support downstream base flows. 

Enclosed Is a "compliance certilic:ation '' forw. which m u >t he signt:d anJ returned wftb!n thirty (JO) dau of completion of 
the prote£t. lpdyding agy reguire9 mitigation (~ee nationwid~ rermit ~·onditioo number 14}. Your sig,nature on this form 
ecnifies that you have comple!ed Cbe work In accordonce v. ith tile nationwide permit term~ @ad conditions. including the 
spec:ial condUJops oytllned In this letter. 

If you should decide to modify any aspect ofyour proposal which l'•r)uld .:hicnge the primary or secondary impactS to water3 oftbe 
United States (including vegetated wetlands), you must first arply for ar.ct be granted a permit moditication. 

This verification is valid until September 1.5, 1999 or for cv.-u 1,2) years, \vhichever comes first unless the Norfolk District Engineer 
uses discretionary authority :o modify, suspend or revoke this verifkation. ·n1e: Chief of Engineers will periodically review the . · 
nationwide pennits and their conditior.s and will decide to tilht:r :nodtf}. r.:iisue or revoke the pem.its. If the nationwide permit(s) 
verified in this letter are reissued wit10ut modification or if~·our ;:,ct:vity rMnp!ies with any subsequent nationwide permit, the 
expiration date of this \'erification will not change. Ho~ver, i fthe natic.c w:de pennit(s) verified in the letter are modified or revoked 
so that the activity listed above would no longer be authori2.ed and~ vu hav(· cCl:nmenced or are under contract to commence the work, 
you will have twelve months from the date of that permit chang~t ro complet.: the activity. A.ctivilies completed under the 
authorization ofa nationwide pennit which \\as in effect at the time th~ act.\ ily was completl!d continue to ~ authorized by that 

nationwide permit. 

It is your responsibility to remain informed of changes to ttl~! nationwldt' ~c-rmits . We wi!l issue a special public notice anncuncing 
any changes tu tho nationwide permits when they occur. 

6. Corps Contact: David .Knepper at (757) 44 1·7488. 

NAO FL 13 REVISED DEC 90 

o · 
0 

PAY 

- ......... - .... Jm«,.~ ... -J:wau:m:m":~-- .. ..,u&JJ:&m'"'" ·'!'----um!Jbfu:l!,...- ~- ·~G·_,._ ..... ::.~:mamm.,_.. .. ~,_.__ .... _ . 

MINI STORAGE SPECIAL-- Ironbound Road Mini Storage 
8513 STAPLES MILL ROAD 

RICHMOND, VA. 23228 

DATE February 19, 1999 

1602 

68-2547 
510 

TO THE 
ORDER OF V~,~·r~g~i~n~i~a~W~e~t~l~awn~d~R~e~s~t~o~r~a~t~io~n~Tur~u~s~t~F~unwd~ ______________________ __j/ $**77,300.00 

~~y-seven tho~-~~ndr.~d and no/100----------------

Central Central Fidelity 
National Bank fldSIIly Richmond, Virginia 23219 

FOR CORPS Permit Number 98-5480 

---- -------:uOLLARS f!J~-':: 
I. 

- -- - ----- · - - ·~----------- ______________ ______________ ..!!!_ !. 

, n• 0 0 0 0 ~ !; 0 2 n• 1: 0 5 ~ 0 0 0 2 5 :l•: ? g ~ ~ ? ~ g 5 ? 0 n• 
\J.~.iBm.~~:-:•:-::.. . '1'!\t!:: ~J.,((Fil''!••:~'i"lt·"::••-· l'.iZ:' .. r ..• ;--_-.._~~.-... :--- --; .•.• .-._C5 _._~ I 

- - - -::<"'!'"•'-. -.W..-L!!?.t~ .... :"'"lit:,-;u:Jt.?:•• ... ,tr -;...iJ!~ --.:..~..-..:-.•ID.;;;;.c-~~~'!'=:dUSa._;;bJJs .. _'"!_....._m....mrr!'Ji~:.t 
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I 
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Scott Thomas 

From: 
Sent: 
To: 
Subject: 

Jill 

Scott Thomas 
Thursday, June 06, 2002 1:55 PM 
Jill Schmidle 
Ironbound Road Mini-Stor Amend 

As a follow up to today DMT, I look into the hydrology and BMP design for the site. It appears BMP # 1 (County BMP ID 
Code: MC 032) which is the larger wet pond on the site was designed for a 10.9 acre drainage area of which 7.4 acres is 
onsite and at an impervious cover of 60%. Therefore, it would appear the expansion area in the northwest corner of the 
site was already anticipated in the design of the BMP. 

Therefore, the area was covered under previous approval under SP-45-98. As the plan was 1998 and our manual was 
implemented in 2000, we would still need to look at the plan to see how the BMP is functioning and whether any upgrades 
would be warranted. 

When we would get to the plan of development stage, or concept plan stage, I would also suggest to the owner/plan 
preparer (but really couldn't force the issue) to get them to use alternate paving material to attempt to limit the amount of 
impervious cover and promote infiltration consistent with our Ches Bay ordinance. As this is not a typical travelway/parking 
area like most business and commercial uses a more permeable type application could be effectively used to enhance 
water quality and AESTHETICS. There are several commercially available products out there that specialize in this type of 
application and it is not unusual for us (ENV DIV) to promote and "suggest" this feature for applications like overflow 
parking, emergency access, seasonal parking, firelanes, event parking, BMP access, etc. where a load bearing structure 
is needed for traffic but due to parking and travel frequency, a permeable type surface could be used and an impervious 
surface is not mandatory. 

I believe this would be a perfect application for those types of products and should not be overlooked from the stormwater 
and planning/zoning perspective. Cost may be a factor, but I would think a reduced section with this type of product would 
be competive to a thicker excavated section with a geotextile lining and 4-6 inches of stone and would not be as much of 
an impact visually. 

If you are interest, the following website is a sample of what I am talking about. There are some pictures of interest. 

http://www. invisiblestructures. com/GP2/grasspave. htm 

Scott J. Thomas, P.E. 
James City County 
Environmental Division 

1 
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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 I JOBNO. 

·7 / lz. /ere 7Z.:r7-3 
ATTENTION 

.JC.::-~ 1'*v>Y~ / s 
RE: 

.I~Nd,·:.~~JI!J ,-.,;;#<.'!' .• ..:sr-v;C/t;t, •. r 

.5-L/S-1,! 

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

0 Shop drawings 0 Prints 0 Plans 0 ·samples 0 Specifications 

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

COPIES DATE NO. DESCRIPTION 

I zs~. c...v;e:rr ,;tt'/c,f#t...V Z.<§r~Tv<. ~~ (Jr.A./~ .. ..,~ o;-v £}~. 

THESE ARE TRANSMITTED as checked below: 

.i(l For approval 0 Approved as submitted 0 Resubmit ____ copies for approval 

0 Foryouruse 0 Approved as noted 0 Submit ___ copies for distribution 

11( As requested 0 Returned for corrections 0 Return ___ corrected prints 

0 For review and comment 0 

0 FOR BIDS DUE 

REMARKS 

COPY TO----~---------'----- SIGNED: --~-~-~ __ A/._._~---..:==-.. ____,..----
It enclosures are not as noted, kindly notify us at once. MC033_IRONBOUND_MINI_STORAGE - 081
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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 

TO ... ~.Qc. ...... £::".\ .. Y. ... •:.r..o ... CV.'~~-::~W 
oo 

ATTENTI 

?c.o++ ~o~a.; 
RE: 

I -r"O "'b 0 I..A.."' d M 2 ......... ~ ~ 4--c v- 4\.- eye... 
s-+o.-~.\-er- k- b~at-

WE ARE SEN~~ J{ Attached D Under separate cover via ________ the following items: 

D Shop drawings ~Prints /{Plans D ·samples D Specifications 

D Copy of letter D Change order D ---------------------

COPIES DATE NO. DESCRIPTION 

\ B["t\ DO 8 "Z.'-f ).(. ~~n """'- '{ l a.. ,..... "]:> r a..: "o....cye... ~ V\. cL u +; \.' -\-'i -:r-tct "'\ 
I b \ Y:\oo ~ A..'-* '{.. -y_»'' 1S l '--'-.e.. l ~ "'-e.. '1:::> r ~ ~ "a__ y.- qoA.d u ~ \; \---( ~ 0.."'\ 

THESE ARE TRANSMITTED as checked below: 

{! For approval D Approved as submitted D Resubmit ___ copies for approval 

0 Foryouruse D Approved as noted D Submit ___ copies for distribution 

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

D For review and comment D 

D FOR BIDS DUE D PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

{leo~~ d Ar<f,-bv..: \~ ~\~""'-~ 

v-.:> : ~ ~o...r d_ ~ r"": cJ2_, 

--r~k YCSLA 

COPY TO------------------ SIGNED:_~~-----==+;::::==:::::::~~r----
lt enclosures are not as noted, kindly notify us at once. MC033_IRONBOUND_MINI_STORAGE - 082
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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 

TO • >WWuw:J .. ~~~ wwww<;I--:I'i uwuu •• C.t!~U~U7u'1 W 

.. /{!"-!'..'J~f!·~~~'Y.7~':= uu .0.I.YtSJQt:-d 

DATE 

ATTENTION 

RE: 

6/2~ /zooo J JosN78 6 "f 

5""co77 ~~~AJ 
! 

-:I;eorJJ g,. ___ ~ 
fr\ i- • '+urqc-

WE ARE SENDING YOU~ttached D Under separate cover via _________ the followi;;g items: 

~hop drawings fi'Prints D Plans D Samples D Specifications 

D Copy of letter D Change order D ----------------------------

COPIES DATE NO. DESCRIPTION 

(3) ~ ~ 16-I,_..AL M i(L~J 

( 1) se-z o~ B<....i.\E:fl( ~~~J-, s 

THESE ARE TRANSMITTED as checked below: 

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

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

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

D For review and comment D 

D FOR BIDS DUE------------------- D PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

A] 
2 )3- Cia<fO • 

do~ r 

rrllf'h.t s I '-'!.S J 

COPY TO----------------- SIGNED:_· ------'ru¥------=---4~'--~"""· _,;:_----""'=--
It enclosures are not as noted, kindly notify us at once. F 
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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 

s),z/ZtJd6 I JOB NO. 

72.. 59-o3 
ATTENTION 

RE: 

(ff-~i..ciL 15 I~tt#tf5dt-«JD 

/)1 tAli- SJ(J£ 11-?1! 
.SP- '+G-?b 

WE ARE SENDING YOU ~ttached D Under separate cover via ________ the following items: 

D Shop drawings Z'Prints D Plans D Samples D Specifications 

D Copy of letter D Change order D ----------------------

COPIES DATE NO. DESCRIPTION 

THESE ARE TRANSMITTED as checked below: 

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

~ryouruse D Approved as noted D Submit ___ copies for distribution 

6 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 

or 
-r:~.j( t~ 

rr~t-s 

COPY TO ----""::JC.L.-""·"""s~·A..____ ___________ SIGNED: ----I(JJF-"------v-7____,.~ 0 
JJ==-----

" enclosures are not as noted, kindly notify us at once. / V .. ~ MC033_IRONBOUND_MINI_STORAGE - 084



Ironbound Road Self Storage 
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Scale 1 "=200' s 
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STORE IT! LOCK IT! KEEP THE KEY! 
SAFE & SECURE SELF-SERVICE 

STORAGE SPACE. 

IRONBOUND ROAD 
MINI STORAGE 

4010 IRONBOUND ROAD 
WILLIAMSBURG, VA. 23188 

564-0195 
• CLIMATE CONTROL AVAILABLE • RECORDS, INVENTORY, FURNITURE 
• SIZES FROM SXS TO 20 X 30 • ANTIQUES, HEIRLOOMS 
• FENCED & LIGHTED • CARS, TRAILERS, RV'S & BOATS 
• INSURANCE AVAILABLE • LARGE COMPANIES, SMALL BUSINESSES 
• CONVENIENT UNLOADING FROM • HOMEOWNERS, APARTMENT DWELLERS 

CAR TO UNIT • STUDENTS WELCOME 
•OPEN 7 DAYS PER WEEK (7 DAY ACCESS) • MILITARY DISCOUNTS 
• MONTH TO MONTH LEASES • SENIOR CITIZEN DISCOUNTS 
• RESIDENT MANAGERS • STUDENT DISCOUNTS 
• ALL UNITS- GROUND LEVEL • LONG TERM & MULTI-UNIT DISCOUNTS 

CALL US -WE CAN HELP! 

Ironbound Road 
Mini Storage 

(757) 564-0195 
4010 Ironbound Road 
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