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Stormwater Division 

MEMORANDUM 

DATE: March 13, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: PC136 

PIN: 3830100021 

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

Property Description: 

Site Address: 4400 News Road 

Box 4 Drawer: 3 

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

Comments 
Inspection/Maintenance of Runoff Control Facility does not have visible document number, but is signed by all parties. 
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.., 
!NSPECTI!I!If!MAINTENANCE OF RUNOFF COtrrROL FACl.LITI 

WlTNESSETH: 

We. the COVENANTOR(S), with fuU authority to execute deeds. roonp:es. other 
covenants. And nU rights. titles llnd mtere.StS in the property desaibed above. do hen:by coven~Utl 
with the COUNTY n.s follows: 

l. The COVENANTOR(S) shall provide mainlU.AnCC for tbe runoff coll%l"'l fac:illty, 
hereinafter referred to as the ~FACIUTY: loc::tJed on and aervina the abo¥e-deaibed propeny 
to tnsure W1 the FACILITY is and remalnlln proper wort.:in& cood:ition in~ with 
Approved de.siJn st.IUldanh. and whh the b.w anc1 applk:able excc:utive tel"l•rinna 

2. 1f necessary, the COVENANTOR(S) shAll levy re,UU or s:peciA1 •ssc:sman 
~ainst all present or subscqucm owncn of~ sem:d by the FACn..rrY to~ that cbc 
FACII..tr'Y is properly lUiimlined. 

3. The COVENANTOR(S) shall provide ud maintain pcrpcmll ac=ss from pabUc: 
ri&ht-of-ways to the FAcn..riY for the COUNrY, iuapt and hs c::oattacU)l', 

4. The COVENANTOR(S) sball anm the coUNTY. its aaeat D.nd its oc11ra.:tor a 
ri&hl of entry to the FACIUTY fur tbe pazpoee of~.~ mmmna, ~ 
rccoasuactin&. mahnahnna or ~ the FACIIJTY. 

5. tt, &fa~ DOdcc by the COUNTY, the COVENA.NTOR(S) abaU fail to 

maiAWD lhe FACD.JTY lD IIOOOCdiDce with the ~ dctip ltiDd&n1l uct wtm lb.lla-.a 
appUcable em:utive reruJ.a,tions. the COUNTY may perfum\ all oecemry rcplir or m•ill'r ,., e 
woct. And the COUNTY may we.a tbe COVBNANTOR.(S) IZKUor all ~ sen-cd by cbc 
fr\cu..rrY for &be cost of the work and any app1icahle penalriet, 

6. The COVENANTOR(S) sball indemnify and PYO t:be COUNl'Y b•nnas from 
ony and all cWnu for~ 10 penol\1 or propeny ari.Jin& from the iDmiJarion. coasuaaion. 
maiDteDIDCC, repair, opendon or use of tho FACilJTY. 

7. The COVENANI'OR.(c) shall promptly notify the COUNTY wta the 
COVENANTOR(S) leplly traufen any of tho COVENANt'OR.(S)' ~"'Hrics for cbc 
FAcn..rrY. The COVENANTOR.(S)' W1l cupply the COUNTY with a copy or any docomeat 
or uuafer, eu:catcd by both panics. 

8. The COYCIWllS COiltii\Dtd heR:in shall run with the land and ah.\ll biDd the 
COVENANTC!t(S) and the CO'V6.1~ANTOR(S}' heirs. cxeanon. ~ succesns and 
wipccs. and lha1J. bind all pmcat and subsequent owners of propeny se.t\'ed by the FACIUTY. 

9. This DECLARATION &hall be recorded In d1e County Umd Records. 
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- __ ,.........,, T.._)~--'' l:f.tl_ ...... 

A TrEST: 

COVENANTOR(S) 

A'M'EST: 

COMMONWBALm OF VIROINIA ClT'liCOUltt\' OP ________ _ 

Approved as to form: 

c;-4!,;?-?---

0261U.Wpf 
Revised 9/92 

'of 19....fL.. 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 
Project Name: 
Stormwater Management Facility: 
Phase: 

~ 
%-

0 
0 

0 
0 
0 

-%-
0 
0 

Information Received. Date: 
Adn].inistrative Check. 
~ Record Drawing Date: 

0 Construction Certification Date: 
<:eP"' RDICC Standard Forms (Required after Feb 1" 20 
5r' Insp/Maint Agreement . , Info: I'J- ~ / t!- ,....; • , 1 J 
0 Other: I .. . J'¥" -' ~ e~o l J4,./C-J'V~t1/('I)/.Jft,i)J;N'6P$ ,~ 
~~dard E&SC Note on Approved Plan Requiring ICC or Coun~ comment i?lan review file. fep/CC. Aff'ltllt 
}lM'es ONo Note/Sheet: N'•-n:· ~ill)" .~@71 {.- 2 
Assign County BMP ID Code Code: --'~--='-_..J._/-=;'--'"""-------------
Log into Division's "As-Built" Tracking Log 
Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.) 
Preliminary Log into BMP Database (BMP ID #,Site Plan#, GPIN, Project Name) 
Active Project File Review (correspondence, H&H, etc.). 
Initial As-Built File setup (label, copies of hydraulics, etc.). 
Inspector Check ofRD/CC. 
Pre-Inspection Drawing Review (Quick look prior to field· spection). 
Final Inspection (FI) Date: ~ 1'8'/0 I 

~~~~~-------------
Record Drawing (RD) Review Date: ~ 't/11' 0 

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

Construction Certification (CC) Review Date: 
Actions: 
0 
~ 

No comments. 
Comments. Letter Forwarded. 
~ecord Drawing (RD) 
~onstruction Certification (CC) 
~onstruction-Related (CR) 
tJ Site Issues (SI) 
0 Other: 

Second Submission: 

Date: 
I J 

Third Submission: ' J • r • 

Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release. 
Notify Darryl & Joan of acceptability using email (preferred) or verbal. 
Clean active file of all stormwater management related material and fmish/establish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). [ ~ ~~ 
Copy Final Inspection Report into County BMP Inspection Program file. I tJrf'f(.../"2-L 'I/! b 0/. 
Add to JCC Hydrology & Hydraulic database (optional). lfl'(/<..4 v 1 

BMP Certification Information Acceptable 

Plan Reviewer: Date: -----------------
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

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

Section 1 - Site Information: 

Project Name: Powhatan of Williamsburg BMP North of News Road 
Structure/BMP Name: BMP#7 
Project Location: Powhatan Secondary - Powhatan Parkway 

Between Phases 6 & 7 and Powhatan Village BMP Location 
County Plan No.: SP-38- 99 

Project Type: gJ Residential 

0 Commercial 

0 Institutional 

0 Public 

0 Business 

0 Office 

Tax Map/Parcel No.: 38-3 (01-9, 11, 12 & 21) 

0 Industrial 

0 Roadway 
0 Other _____ _ 

BMP 1D Code (ifknown):_,P..:::C'--"'""13'-"6'----------
Zoning District: "'Ro....-4_;__ __________ _ 

Land Use: Planned Community 

Site Area (sf or acres): N~/A~-----------

BriefDescription ofStormwater Management/BMP Facility: Extended Duration Dry Detention Facility. Double 
segmented concrete block retaining wall with geogrids and earth dam. Principal spillway consists of 42" RCP barrel 
through dam with 60" diameter stand pipe and 1 0" ductile iron pipe low flow control. 

Nearest Visible Landmark to SWMIBMP Facility: _ _,Hc:co:::..::s""p""ic,_,e'-'Hco.o:::.:u=s=-=e ________________ _ 

Nearest Vertical Ground Control (if known): 

~ JCC Geodetic Ground Control 0 USGA 0 Temporary ~ Arbitrary 0 Other 
Station Number or Name: -=3~2~2::__ __________ ---'-'A""c""tu""a~l ____ _,S""it:::ce_* ____ _ 
Datum or Reference Elevation: N"--'---"'G'--'V~D::___-"'1'""'92::.c:9:.__ __ ....~.(-'-+0=.'-'-42=-),___,_,( 6=5-=-::.6:....::1-L) ------'('-"6-=-6=.0-"-3 )L__ __ _ 

Control Description: :::..3-'-Y-.:!...4'-=' D=IS::..:C""._,I"--N:_C~O:=-N~C"".-----------------
Control Location from Subject Facility: 0.6 miles west of intersection ofRt. 615 and Rt. 1470, 4.2' 
east guardrail and 86' NE of end of guardrail. 

*NOTE SITE DATUM 0.42' ABOVE STATION ELEVATION 

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

Pre Construction Meeting Held for Construction of SWM/BMP Facility: ~ Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ____ _:!_Ju~lOLy--=2~0~00~-----------
Facility Monitored by County Representative during Construction: ~Yes 0 No 0 Unknown 
Name of Site Work Contractor who constructed Facility: __ ..!;:L~ac!.!w~re~n~c~e~E:e.:.·--=B~e::!'a"-'m""'e"-r __________ _ 
Name of Professional Firm Who Routinely Monitored Construction: The LandMark Design Group Inc. 
Date of Completion for SWMIBMP Facility: Substantially complete 10-08-01 
Date of Record Drawing/Construction Certification Submittal: ___ _,1,_,0:__-0"-'8"----"'0..!c1 ___________ _ 

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

Section 3 - Owner/Designer/Contractor Information: 

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

Name: ______ ~L~a~w~r~en~c~e~E~·~B~e~am~e~r _________________ __ 
Mailing Address:. __ ----'"'-=13=-::4!.::'4~1_W~arw~i~ck~B~ou~l~e..!Cvar~d ______________ _ 

Newport News, VA 23606 
Business Phone: __ -----.:8::...:7'--'7--9"-'2=1:....:1:__ ____ _ Fax: 874-6266 
Contact Person: ----"L""'a:..:w.:...:r-"eno.o_c::..:e:..cE"'-'--'. B:o:.e::..:a:=cmoo:e:::.=or __ Title: President 

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

BMP Contractor: 

Firm Name: The LandMark Design Group Inc. 
Mailing Address: 4029 Ironbound Road- Suite 100 

Williamsburg, VA 23188 
Business Phone: 253-2975 Fax:_--"'2==-29~--"0-"'0_,_49"--------
Responsible Plan Preparer: Stephen A. Romeo, L.S. 
Title: Princi al 
Plan Name: Powhatan of Williamsburg BMP north of News Road 
Firm's Project No. 1780041-001.34 
Plan Date: 3/16/99; Amended County Plan No. SP-97-01 (09-10-01) 
Sheet No.'s Applicable to SWM/BMP Facility: C-12/C-13/C-14/ I _______ _ 

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

Name: ______ 2H~i~ll~C~o~n~s~tru~ct'::!:io~n~------------------
Mailing Address:_-----"-'10"-'0"--"'--P"'ar"'k""er'--A"-'-'-v~en~u~e:c__ _________________ _ 

Newport News, VA 23606 
Business Phone:_--=3---'4=2---'-0---'4'-"-6-'-7__,_( c=e=ll'-'-) ___ __ Fax: __________ _ 
Contact Person: __ L~arrv~~F-=-. ~H~il~l ____________________ _ 
Site Foreman/Supervisor: _______________________ _ 
Specialty Subcontractors & Purpose (for BMP Construction Only): ________ _ 

Page 2 of 16 
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,, Section 4 - Professional Certifications: 
fia,IM-T~ /)~ t::Je (~(;;. 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

~· Record Drawing Certification 

Firm Name: Ltt~NIJ Jd.,r~Qt:vt: N ~I' 
Mailing Address:------------

Business Phone: ___________ ___ 
Fax: ________________ _ 

Name: _______________ _ 

Title: 

Signature:-------------
Date:----------------

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

__________ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Signa 
Date: 

Construction Certification 

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

I hereby certify to the best of my knowledge 
and belief that this Stormwater Management/BMP 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan.em!eJ!t !U! SJ!Iccifically 
~ 

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

Virginia Registered 
Professional Engineer 

Page 3 of 16 
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Larry S. Barry. P.E.. President 
Norman H. Mason. L.S .• VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.WS. 

LANDMARK 
DESIGN GROUP 

Clayton E. Massey. P.E. 
Charles R. Orsborne. LS. 
Stephen A. Romeo. LS. 
Mark W Strickland. P.E. 

William R. Turner. Jr .. A.I.C.P. 
A. Gary Webb. P.E. 

POWHATAN DAM CONSTRUCTION OBSERVATIONS 

April 14, 2000 
May 04,2000 
June 21, 2000 
June 22, 2000 
June 23, 2000 
July 06, 2000 
July 12, 2000 
July 13, 2000 
July 21, 2000 
August 08, 2000 
August 23,2000 
September 07, 2000 
October 03, 2000 
October 05, 2000 
October 06, 2000 
October 09, 2000 
October 10, 2000 
October 12, 2000 
October 13, 2000 
October 20, 2000 
October 25, 2000 
November 03,2000 
November 08, 2000 
November 29,2000 
December 06, 2000 
December 08, 2000 
December 11, 2000 
December 26, 2000 
January 02, 2001 
February 08, 2001 
May 14,2001 
May 22,2001 
May 23,2001 
May 25,2001 
August 13, 2001 
September 12, 2001 
October 09, 2001 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, Suite 100, WIJJiamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@Jandmarkdgwb.com 
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Section 4 - Professional Certifications: 
~IMTMI ~ ~ /3'-

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

tv' Record Drawing Certification 

FirmName: LANA Af_,a~~N ~~ 
Mailing Address:------------

Business Phone: ---------------
Fax: ------------------
Name: _______________ _ 

Title: 

Signature:-------------
Date:----------------

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

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

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

I hereby certify to the best of my knowledge 
and belief that this Stormwater Management/BMP 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan. t1nu~t as !lf'Ccificaliy 
~ 

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

Virginia Registered 
Professional Engineer 

Page 3 of 16 
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Interim Construction Certification Documents 
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April 14, 2000 
May 04,2000 
June 21, 2000 
June 22, 2000 
June 23, 2000 
July 06, 2000 
July 12, 2000 
July 13, 2000 
July 21, 2000 
August 08, 2000 
August 23, 2000 
September 07, 2000 
October 03, 2000 
October 05, 2000 
October 06, 2000 
October 09, 2000 
October 10, 2000 
October 12, 2000 
October 13, 2000 
October 20, 2000 
October 25, 2000 
November 03, 2000 
November 08, 2000 
November 29, 2000 
November 30, 2000 
December 06, 2000 
December 08, 2000 
December 11, 2000 
December 26, 2000 
January 02, 2001 
February 08, 2001 
May 14,2001 
May 22,2001 
May 23,2001 
May 25, 2001 
August 13, 2001 
September 12, 2001 
October 09, 2001 
November 6, 2001 

POWHATAN DAM CONSTRUCTION LOG 

Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 
Site Visit 

Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Video Documentation 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work on Barrel and Principal Spillway 
Observe work on anti-seep collars 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress and discuss schedule for Compaction Test 
Observe work in progress 
Video Documentation 
Observe partial failure and discuss repair with Owner & Contractor 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work started to repair failure 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress 
Observe work in progress and prepare interim certification 
Witness proof roll 
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Project Detail Report Project-to-date thru 11/30/01 November 14, 2001 -9:55AM 

Hours 

Description Reg Ovt Total 

10401 F 000152 ROMEO, STEPHE 8/16/99 1.00 1.00 

review bids 

10401 F 000152 ROMEO, STEPHE 8/17/99 1.00 1.00 

review bids 
11401 F 000152 ROMEO, STEPHE 12/17/99 1.00 1.00 

Meeting about dam 
10401 F 000152 ROMEO, STEPHE 12/22/99 2.00 2.00 

10401 F 000152 ROMEO, STEPHE 1/5/00 2.00 2.00 

Meeting with Darryl Cook about using CMP standpipe 
11601 F 000152 ROMEO, STEPHE 2/5/00 3.00 3.00 

Review CBR data and pavement calcs for meeting with VDOT 

10401 F 000152 ROMEO, STEPHE 2/29/00 1.00 1.00 

site visit 

10401 F 000152 ROMEO, STEPHE 3/3/00 2.00 2.00 

site visit/pay request 
11601 X 000152 ROMEO, STEPHE 5/4/00 1.00 1.00 

11601 X 000152 ROMEO, STEPHE 6/21/00 1.00 1.00 

11601 X 000152 ROMEO, STEPHE 6/22/00 1.00 1.00 

11601 X 000152 ROMEO, STEPHE 6/23/00 1.00 1.00 

12001 X 000152 ROMEO, STEPHE 7/13/00 1.00 1.00 

12001 F 000152 ROMEO, STEPHE 10/13/00 1.00 1.00 

12001 F 000152 ROMEO, STEPHE 10/20/00 1.00 1.00 

12001 F 000152 ROMEO, STEPHE 10/30/00 1.00 1.00 

inspect concrete ditches and sidewalks 
12001 F 000152 ROMEO, STEPHE 11/2/00 1.00 1.00 

inspect concrete ditches and sidewalks 
11601 F 000152 ROMEO, STEPHE 1/30/01 1.00 1.00 

Vico pay application 
11601 F 000152 ROMEO, STEPHE 5/14/01 1.00 1.00 

11601 F 000152 ROMEO, STEPHE 5/22/01 0.50 0.50 

dam issues 
11601 F 000152 ROMEO, STEPHE 5/25/01 0.50 0.50 

dam issues 
10501 F 000152 ROMEO, STEPHE 8/12/01 2.00 2.00 

vico letter 
10501 M 000152 ROMEO, STEPHE 8/13/01 2.00 2.00 

11601 F 000152 ROMEO, STEPHE 9/12/01 2.00 2.00 

11601 F 000152 ROMEO, STEPHE 9/12/01 2.00 2.00 

road issue - vico 
11601 F 000152 ROMEO, STEPHE 9/13/01 2.00 2.00 

dam as builts 
11601 F 000152 ROMEO, STEPHE 9/13/01 2.00 2.00 

road issue - vico 
10401 F 000152 ROMEO, STEPHE 9/19/01 1.00 1.00 

10401 F 000152 ROMEO, STEPHE 9/20/01 1.00 1.00 

respond to county letter on interim record drawings 
11601 B 000152 ROMEO, STEPHE 10/3/01 2.00 2.00 

dam issues 
11601 B 000152 ROMEO, STEPHE 10/6/01 2.00 2.00 

Selected By: Project: 1780041-001.34 

1780041-001.34 POWHATAN PARKWAY/POWHATAN SECONDARY v6.0 (sar)- Page 4 
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Project Detail Report Project-to-date thru 11/30/01 November 14, 2001 -9:55AM 

Hours 
Description Reg Ovt Total 

----------·--·--·--··-~--~--------- ·-----~--------' 

11601 B 000152 ROMEO, STEPHE 10/8/01 2.00 2.00 

dam issues 

11601 B 000152 ROMEO, STEPHE 10/9/01 2.00 2.00 

dam issues 
10401 B 000152 ROMEO, STEPHE 10/16/01 1.00 1.00 

dam issues 
10401 B 000152 ROMEO, STEPHE 10/17/01 2.00 2.00 

dam issues 

10401 B 000152 ROMEO, STEPHE 10/18/01 1.00 1.00 

dam issues 
10401 B 000152 ROMEO, STEPHE 10/19/01 1.00 1.00 

dam issues 
11601 B 000152 ROMEO, STEPHE 10/22/01 3.00 3.00 

11601 B 000152 ROMEO, STEPHE 10/26/01 4.00 4.00 

11601 B 000152 ROMEO, STEPHE 10/29/01 1.00 1.00 

dam issues 
11601 B 000152 ROMEO, STEPHE 10/31/01 1.00 1.00 

dam issues 
11601 B 000152 ROMEO, STEPHE 11/1/01 2.00 2.00 

dam issues 

Subtotal for ROMEO, STEPHEN A. 105.00 105.00 

11009 F 000157 PICKENS, DONAL 9/9/98 3.00 3.00 

11009 F 000157 PICKENS, DONAL 9/10/98 4.00 4.00 

11009 F 000157 PICKENS, DONAL 9/15/98 4.00 4.00 

11009 F 000157 PICKENS, DONAL 9/16/98 4.50 4.50 

11009 F 000157 PICKENS, DONAL 9/17/98 7.50 7.50 

11009 F 000157 PICKENS, DONAL 9/18/98 6.00 6.00 

11009 F 000157 PICKENS, DONAL 9/21/98 6.50 6.50 

11009 F 000157 PICKENS, DONAL 9/28/98 2.00 2.00 

11009 F 000157 PICKENS, DONAL 9/29/98 6.50 6.50 

11009 F 000157 PICKENS, DONAL 9/30/98 3.00 3.00 

11009 F 000157 PICKENS, DONAL 10/1/98 6.00 6.00 

11009 F 000157 PICKENS, DONAL 10/27/98 2.00 2.00 

11009 F 000157 PICKENS, DONAL 10/28/98 2.00 2.00 

11009 F 000157 PICKENS, DONAL 11/19/98 1.50 1.50 

11009 F 000157 PICKENS, DONAL 11/23/98 8.00 8.00 

11009 F 000157 PICKENS, DONAL 11/24/98 8.00 8.00 

11009 F 000157 PICKENS, DONAL 11/25/98 3.50 3.50 

11009 F 000157 PICKENS, DONAL 11/30/98 1.50 1.50 

11009 F 000157 PICKENS, DONAL 12/16/98 1.50 1.50 

11009 F 000157 PICKENS, DONAL 12/21/98 2.00 2.00 

11009 F 000157 PICKENS, DONAL 12/22/98 1.50 1.50 

11009 F 000157 PICKENS, DONAL 1/13/99 4.00 4.00 

11009 F 000157 PICKENS, DONAL 1/14/99 7.00 7.00 

Subtotal for PICKENS, DONALD L. 95.50 95.50 

10206 * F 000160 LENCESKI, DEBO 9/11/98 2.00 2.00 

trip generation and dist with two dead end roads 
10206 * F 000160 LENCESKI, DEBO 9/14/98 0.50 0.50 

turn lane analysis and memo 

Selected By: Project: 1780041-001.34 
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Project Detail Report Project-to-date thru 11/30/01 

Description 

10829 * T 000797 RINALDI, MARK G 12/7/98 

Reg 

4.50 

Hours 

Ovt 

preliminary subdivision study for area north of news road and adjacent to 
Ford's colony 

10829 * T 000797 RINALDI, MARK G 12/7/98 -4.50 

preliminary subdivision study for area north of news road and adjacent to 
Ford's colony 

10829 * T 000797 RINALDI, MARK G 12/8/98 -4.00 

revise layouts per NHM comments 

10829 * T 000797 RINALDI, MARK G 12/8/98 4.00 
revise layouts per NHM comments 

10829 * T 000797 RINALDI, MARK G 12/11/98 -0.25 

Prints and transmittal of concepts to lawrence 
10829 * T 000797 RINALDI, MARK G 12/11/98 0.25 

Prints and transmittal of concepts to lawrence 

Subtotal for RINALDI, MARK G. 

10207 F 000800 RAMSAY, ALISTA 7/23/99 2.00 

INGRESS EGRESS EASEMENT PLAT FOR 21 ACRE PARCEL BEAMER 

10207 F 000800 RAMSAY, ALISTA 7/29/99 1.00 

REVISE INGRESS/EGRESS EASEMENT PLAT 
10207 F 000800 RAMSAY, ALISTA 10/25/99 

review plat 
10207 F 000800 RAMSAY, ALISTA 10/26/99 

review plat 

10407 X 000800 RAMSAY, ALISTA 4/25/00 

stakeout calcs and coordination 
Subtotal for RAMSAY, ALISTAIR J. 

11325 X 000806 NIETO, ERIC P 10/21/99 

s/o basins and offsets to cl of road--mcc 
10623 F 000806 NIETO, ERIC P 10/25/99 

DOWNLOAD TIME FOR CL ROAD S/0 
11325 X 000806 NIETO, ERIC P 10/25/99 

1.00 

0.50 

1.00 

5.50 

7.00 

0.50 

4.00 
S/0 OFFSETS FOR CL OF ROAD AND S/0 BASINS---MCC 

10623 F 000806 NIETO, ERIC P 10/27/99 0.50 
DOWNLOAD TIME FOR CL ROAD S/0 

11325 X 000806 NIETO, ERIC P 10/28/99 3.00 
S/0 OFFSETS FOR CL OF ROAD AND S/0 BASINS---MCC 

Subtotal for NIETO, ERIC P 

10402 X 000833 PHILLIPS, RICHA 4/14/00 
site visit with SAR to view BMP 

10402 X 000833 PHILLIPS, RICHA 716100 
site visit dam construction I no activity 

10402 X 000833 PHILLIPS, RICHA 7/12/00 
Site inspection 

10402 X 000833 PHILLIPS, RICHA 7/21/00 

Site visit job review job progress 
10402 F 000833 PHILLIPS, RICHA 8/8/00 

Site visit to check progress on dam 
10402 F 000833 PHILLIPS, RICHA 917/00 

Site visit re. Dam progress 

Selected By: Project: 1780041-001.34 

15.00 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1780041-001.34 POWHATAN PARKWAY/POWHATAN SECONDARY 

Total 

4.50 

-4.50 

-4.00 

4.00 

-0.25 

0.25 

2.00 

1.00 

1.00 

0.50 

1.00 

5.50 

7.00 

0.50 

4.00 

0.50 

3.00 

15.00 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

November 14, 2001 -9:55AM 
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Project Detail Report Project-to-date thru 11/30/01 

Description Reg 

10402 F 000833 PHILLIPS, RICHA 10/3/00 0.50 
Site visit Dam construction 

10402 F 000833 PHILLIPS, RICHA 10/5100 0.50 
Site visit Dam construction 

10402 F 000833 PHILLIPS, RICHA 1016100 0.50 

Site visit Dam construction 
10402 F 000833 PHILLIPS, RICHA 1019100 0.25 

Drive by site visit I working on Inlet stand Pipe 
10402 F 000833 PHILLIPS, RICHA 10110100 0.50 

Site visit Contractor setting forms for seepage collars 
10402 F 000833 PHILLIPS, RICHA 10112100 0.50 

Notes to file 
10402 F 000833 PHILLIPS, RICHA 10/25100 0.50 

Site visit dam construction Progress 
10402 F 000833 PHILLIPS, RICHA 1113100 1.00 

Site visit I dam construction 
10402 F 000833 PHILLIPS, RICHA 11/8/00 0.50 

Site visit I dam construction 
10402 F 000833 PHILLIPS, RICHA 11129100 0.50 

Client questions re dam construction 
10402 F 000833 PHILLIPS, RICHA 1216100 0.75 

site inspection dam construction problem with face movement 
10402 F 000833 PHILLIPS, RICHA 1218100 0.75 

Site visit repair progress no work started on repair 
10402 F 000833 PHILLIPS, RICHA 12111100 

site visit dam construction 
10402 F 000833 PHILLIPS, RICHA 12126100 

Site visit I no activity 
10402 F 000833 PHILLIPS, RICHA 112101 

Site visit I excavating failed wall 
10402 M 000833 PHILLIPS, RICHA 218101 

Discuccion with client re. construcitn progress 
10402 F 000833 PHILLIPS, RICHA 5123101 
10402 F 

10402 B 
000833 PHILLIPS, RICHA 

000833 PHILLIPS, RICHA 

Review and sign Interim As_built plans 

5125101 

1019101 

10402 B 000833 PHILLIPS, RICHA 10/31101 

discussion with client 
Subtotal for PHILLIPS, RICHARDS 

11619 F 000838 PADRICK, PATRI 3117/99 

0.75 

0.50 

0.50 

0.25 

0.50 

1.50 

1.00 

0.50 

15.25 

2.00 

Hours 

Ovt 

prepare for submittal - research adjacent prop. owners at JCC - type letter
deliver to County 

10919 F 000838 PADRICK, PATRI 7/13199 0.25 

finalize resubmittalltr for LMPISAR 
10519 F 000838 PADRICK, PATRI 12129199 0.50 

ltrs for Lawrence Beamer re: Sanitary Trunk Line and Powhatan Pkwy Ext. 
10919 X 000838 MORRISSETTE, P 514100 0.50 

ltrs re pay requests from VI CO for L. BeameriSAR 
10719 X 000838 MORRISSETTE, P 7121100 0.50 

drop off film for rsp 

Selected By: Project: 1780041-001.34 

1780041-001.34 POWHATAN PARKWAY/POWHATAN SECONDARY 

Total 

0.50 

0.50 

0.50 

0.25 

0.50 

0.50 

0.50 

1.00 

0.50 

0.50 

0.75 

0.75 

0.75 

0.50 

0.50 

0.25 

0.50 

1.50 

1.00 

0.50 

15.25 

2.00 

0.25 

0.50 

0.50 

0.50 

November 14, 2001 -9:55AM 
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Project Detail Report Project-to-date thru 11/30/01 

Description 

11008 F 000894 HURST, MATTHE 4/20/99 

CADD changes per JCC comments 
11008 F 000894 HURST, MATTHE 4/21/99 

CADD changes per JCC comments 
11008 F 000894 HURST, MATTHE 517/99 

revisions per JCC comments 
11908 F 000894 HURST, MATTHE 5/12/99 

revisions per JCC comments. 
11908 F 000894 HURST, MATTHE 5/13/99 

11008 F 000894 HURST, MATTHE 5/28/99 

preparing master plan for powhatan north 
11008 F 000894 HURST, MATTHE 6/3/99 

Reg 

5.00 

3.50 

3.00 

1.50 

3.00 

1.00 

6.00 
Final changes to Powhatan Secondary extension, plotting mylars 

11008 F 000894 HURST, MATTHE 6/4/99 4.00 

Finishing CADD of Powhatan Secondary extension, plotting mylars 
11008 F 000894 HURST, MATTHE 617/99 8.00 

Hours 

Ovt 

Final revisions to plan sheets, updating dam sheet, compiling final sets of 
prints, master plan 

11008 F 000894 HURST, MATTHE 7/13/99 1.00 

CADD changes per JCC and VDOT comments 
11008 F 000894 HURST, MATTHE 7/14/99 5.00 

CADD change$ per JCC and VDOT comments 
11008 F 000894 HURST, MATTHE 7/29/99 1.50 

CADD revisions per JCSA, plotting mylars, running prints 
11008 F 000894 HURST, MATTHE 8/12/99 4.00 

CADD markups- extending sidewalk on Powhatan Secondary 
11008 F 000894 HURST, MATTHE 11/30/99 2.00 

CADD for stockpile exhibit drawing for Beamer 
10808 F 000894 HURST, MATTHE 12/17/99 1.00 

Relocating power pole on turn lane exhibit at news road 
12008 F 000894 HURST, MATTHE 8/23/00 1.00 

site visit to Powhatan DAM, taking video footage 
11908 F 000894 HURST, MATTHE 1/8/01 3.50 

revising plans per county comments 
11908 F 000894 HURST, MATTHE 1/9/01 2.50 

revising plans, helping Ela with revisions 
11908 F 000894 HURST, MATTHE 1/16/01 2.00 

revising plans per county comments 
11908 F 000894 HURST, MATTHE 1/17/01 5.50 

finishing up road extension revisions, plotting mylars 
11908 F 000894 HURST, MATTHE 1/18/01 6.00 

revising road extension plans, helping Ela revise the plat, sending mylars 
out for prints 

11908 F 000894 HURST, MATTHE 1/19/01 0.50 

folding prints, preparing for submittal 
12008 * F 000894 HURST, MATTHE 4/9/01 1.00 

site visit with JML, preparing memo regarding filled wetlands 
11008 X 000894 HURST, MATTHE 6/4/01 1.50 

revisions, plotting mylar 

Selected By: Project: 1780041-001.34 

1780041-001.34 POWHATAN PARKWAY/POWHATAN SECONDARY 

Total 

5.00 

3.50 

3.00 

1.50 

3.00 

1.00 

6.00 

4.00 

8.00 

1.00 

5.00 

1.50 

4.00 

2.00 

1.00 

1.00 

3.50 

2.50 

2.00 

5.50 

6.00 

0.50 

1.00 

1.50 
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v6.0 (sar)- Page 21 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 017



I 

0 2o 40- 11de 80 

" ' I ' . - ' / 

\ 

/ 
/ 

' I 

¥ 

PGWHATAN SECONDARY l 
P~IASl_ VIl--A 

.=:,-5(5-00 
i 
I 

\ 

. ' ~- ?\'1 

1\~;:f -----

j 

I 
i 

'/ 
/ 

I 
' ~- .J' 

/ 
/ 

/ 

-t --1 

•")/]_ / 
-·~- ., / 

. I / 
./ I 

/ /V 
1M 
( I . 

I I · 
I IMH#10i 

I I 
I . I 
I 

1 
I 

/ I 

1 c' 'N I ..J IDE MA'W.- ._ t 
ro POWHATA~ 1toNMA~LUE EfSEMENT 
stRVI"' w1 Nt rY 

. ~.tS ASSOCIATION ;' 

I 
I 

I 

', 

/ 
/ 
I 

·- i 

'· 

. . 

' 

/ 

'· 

' I 
' ' 
I 

/ 
I 

I 
I 

/ 

I 
I 

I'· I 
\ ·, \ I 
. ', ( \' 
1-. \ \ 

\' ' \ 
\• \ \ 
\ \ 

\, \'\ 
·\ \' 
--~ \ 

< \ ~ 
\ ' \'\ \· 

\ 
\ 

/ 
/ 

\ ' 
\ 

\ 

/ 

\ 
\ 
\ 
I 
I 
I 
I 
I 
\ 
I 
I 

\ 

' 

1/ 
I 
' 

' 
·~ 
' 

1\. \ 

' I 

I 
I 

I 
0 

1 

/ 

I 
I 

/ 

/ 

' I 

\ 
j 

I 
I 

I 
I 
I 
I 
I 

I 

/ 
/ 

I 

L 

..... 

/ 

..... -......_ 
\ 

\ 
\ 
\ 
) 

\ 

NOTE: FILLING BETWE-
BLOCf\ RETAIN! EN SEGMENTAL 
IN F'ROGESS A~G WALLS STILL TIME OF SURVEY. 

/ 
/ 

I 

i 
I 

' 
I 

~-..... ~DMH-~1 -----.:: - INV IN= 41 ~-
- _ -._._:::- .,.____ IN~ OUT= ~ 

--:...~ ' ~--..... ' 

--..... : ' 

) 
., 

' \ 
I 

18 
POWHAJAN'S·~~ -:~~----! ---._ . 

· /H~. . .·, - · "J' DARY ·. ASE VI--A ' -· -' c . ' ·~ 
/ '._)-78-9'3 \ \ 

~ 
I"-, ' 
I 

20 

\ ,. --

\ 
' 

. ··.__ 

I 
) 

\ 

--------

' 
\ 

I 

\ 

\ 

' I 

\4~ 
I -..... 

\ \ ~ 
\ \ ·-
\ \ ~ 
\ \ ~ 
\ ' --.. 
' ' \ 

\I 
'I 
l 17 
I 

V> 

z c 
" o E 

- t=. 

"' 3 
> 
w 

"' 

2 
0 

0 

{;! (]<J<J<J<J<J<J ~ 

File Mgr./Drown: CADO F'l 1 e n<Jme· 

MCH REC-DAM2 . 

Project Number: Owg. File No.: 

176()(1ll.(J(Jl.34 12665 w 
DNwing Numbef 

R-1 
1 OF 2 

l 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 018



_, --tt <- - ·---

.. : 

• I 

' " 

. ..... - .,__:( . .. 

I 

I 

lt-"P1 - \~' ll\~ ~t· o,,..'i~:'l 

,____ ___ _ 

~-~~· ~~\/~:. 
0 I 

j 
• I . 

==========~=-======================== 

' , ·' ~ 

.JJ-'>! .'1 '-"'~" lll''~l' ,;,j. !'I 

/ 

I 
I , 

' / _, __ :1 

iDJ 
LJ 

.,_i 

ti ~ A,'l,~ 
~ 

I 
I 

i_ f\J' '; ~ 'f ,r 'i I 1\l-< 

/ 
/ 

I f 

I ,. ' 

\ 

· · ~- f_· , '. I t 

'-"-
1-

• '_ J 

'J --l\.1r-- r ... -;z,._: 

.'f'-i. ·-·~- ~l_-
'·'[ff\•NI~~,_, NP.L. 

I 

,CJ,_j' [_ ._, 
·N. ::o': / 

'-"h;c..r-::•'. -. .. . 
~776r. 

C) ;· I ·:J 

ELEVATION AT 
TYPICAL BOTH 

'i 
l 
1 

BARREL 
FACES 

'·'' 

I 
c 
I. 

i I 1 
I 

'" 

r 11 
I ! I 

I 

! 

I 

., 
u 

' 

" . 

' ' 

rr; i i I I i I 
! I 1 I I I I 
~-~ J +-+--+-LLL 
I i ~ ! i j l 
I> I I , I I 
1
- 1;-- . -~-

i ' " 

(/) 
0 
z 
~ 
<( 
et:: 
0 

0 
0::: 
0 
0 
w 
0::: 

Des;gned 

~I 

:~i2o~q 
ln:cl:O ,. 
lo.iL -g ~ .v 
:o.-: .~ ~' ~ 

""'" i "' r. ,;;-, <T 

' i :z i 
! i => j 

I 
"I 
c I 

Dot_e 

I 

I 09/12/01 
-·--~- ---·-/·-::------1 

I Scale '-nc~T<eG. 

SAR 1'-4' 
:----c::---+-------~

File Mgr /Drown CADD F1le name: 

MCH/SDC ECDAM-DETAJL 

Prc·jeo: t r-..J•.Jmb€r Dwq F1le No 

1780041-001.34 '12664 w 
[i, \)W•ng r~un-,bel I 
l 20F2 R-~ I 

-~---·-·-·------~-------------------------------i......;;;_;;._;;;_ __ ____, 

I 
I 
~ 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 019



0 

I 

I 

. 

PLAN SCALE: 1"=40'

GRAPHIC SCALE IN PE(:T 

20 40 
I 

80 

I 

I 

> 

I 
I 

I 

I 
t~~-

I 

• I 

I 

I 
) 

! \ 
\ 
\ 
\ 

78 

17 

\ 

2Q 
\ 

\ 
\_/ 

19 

\ 

\ 
\ 

- . \ 

\ 

·~· . . 
/ .-· 

j ,- ' -•. .•. . 

28 
----

.v ;_-

,/ 
. 

r-tTV-11-FlATAN ;?ECONDARY 
PHASE1 VIl-A . 
~ s-ss-oo 

~~~ '" 
c .~ ., 

I 

I 

l. 
I 

r 
I I 
I 
I 

RECORD DRAWING CERTIFICATION 

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

/ 

CONSTRUCTION CERTIFICATION 

I hereby certify to the best of my knowledge and belief that this 
Stormwater ManagernentjBMP facility was monitored and 
constructed in accordance with the previsions of the approved 
def;ign plan, specifications and stormwater management plan, 
except as specifically noted: 

1) Upper lift of soil was placed with wheel loader, which 
resulted in an uneven compaction. The developer has been 
instructed to scarify this lift, spread & shape it with a small 
bulidozer, and then compact it with a vibratory plate or roller. 
After which, the work will be re-inspected. 
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Record Drawing/Construction Certification Submittal for a BMP Facility 

Date: ~fl #'I ft / 
Inspector: 

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

0 

t 
0 

~;. 

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

flwJI~r,p,./Stc~NPit~'t tfo~t-J? G:r "'1-~m,P 
/ZE"61fJrv'lfl..-- ();( 't /OI'IP- 8t..otK. 1,1'/AI..L- J!,w;~ 
':StJ--.:JQ.--91/ Am&.JEIJ .sP-9t/-cc 
,.B:./36 

I have received a transmittal for a ~ecord Drawing and 0 Construction Certification for the above referenced 
facility on .$@J'f It/ ZOI)} . Prior to full review of these items and field inspection, I am first forwarding the 
items to you t6Cursory review in case any major field changes were performed that I should be aware of and/or to 
ensure the record drawing accurately portrays what you saw in the field. Please review the drawing and return to 
me promptly so I can proceed with performing a final engineering inspection for certification purposes. 

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

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

Scott 

SWMProg\BMP\Conlnsp\Insp.trans 
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,. CONSTRUCTION 
"_,._,, ~ACCESS ROUTE 

/ ' I 
• l .... ' .... ,, '\. 

PROPOSED t ~ 
RC.'f{) A .... -~, 

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

ST 

SCALE : 1"=2000' 

:1 McDonald, P.C. 
Surveyors - Planners 

; Environmental Consultants 

• WILLIA~~SBURG 

-• 

.1. .1.'-LI.LJ.I..LT.Lll ~'\..I. UU.I.JI.IJ.I. l' .I.U.I.'-Jl. 'II .1. .l .... JC:L..I. 

STORMWATER DETENTION DAM 
STORMWATER DETENTION DAM 
STORMWATER DETENTION DAM 

s·r A TISTICAL DATA 
ZONING: R-4 
TAX MAP AND PARCEL: 38-3-01-9, 11, 12 & 21 

\ 

SITE ENGINEER OWNER/DE'lELOPER 
POWHATAN Ei·,: !-ERPRISES, INC. 
c/o LAWRENCE BEAMER 

LANGLEY AND McDONALD, P.C. 

BEAMER CONSTRUCTION CORPORATION 
13441 WARWICK BOULEVARD 
NEWPORT NE\VS, VIRGINIA 23602 
(757)J~8Z.Z ·'.921l t: 

FAX: (757) 874-6266 

4029 IRONBOUND ROAD, SUITE 100 
WILLIAMSBURG VA, 23188 
PHONE: (757) 253-2975 
FAX: (757) 229-0049 

COUNTY OF ,JAMES CITY 
..... ~.·'·I ClTE PLAN rt,..,.-.._ ""'"' 

REA 

Other .. --····----... - ............. . 
............ --

C-1 
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T: SILT FENCE TO BE MAINTAINED 
TICIENT TO FUNCTiON AS TREE PROTECTION 

UCTION ACCESS/TRAIL 
EET C-7 FOR -DETAIL 

~--------

-~------· 

--

_.// / / 
______ /15' WIDE MAIN;fENANCE 

TO POWHATAN./ COMMUNI 
SERVICES ASSOCIATION 

\ 
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\ 
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I 

/ 

\ 
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~ 
), 

1 00 YEAR STORM 
W.S. ELEV=46.62 

; 

I 
! 

LIMITS' OF 1 00 YEAR 
STORM ROUTING 

----- -

/ 

NOTE: 

/ 
I 

I 

/ 
/ 
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EW-11 (MODIFIED) WITH GALVANIZED BAR 
GRATE WITH 3/ 4" GALVANIZED # 13-S 
EXPANDED METAL GRATING COVERED 
WITH 1-CY OF # 1 STONE 

d ' • 

LOW FLOW 
CONTROL DEVICE 

N.T.S. 

12"x12"H.D.P.E. TEE 

_L 
18" 

T 
12" H.D.P.E 
PIPE 

12" H.D.P.E PIPE 
THROUGH WALL 

~Qf /~ tt'; ll'' i)J7)1 

(J ~v, t , .(16 "rr< 1/:" .fi'Jil ~ \ 'J ~. t/' 
~~tS~~ fAte, r'" (, f"'\ rP 

L r v' {I 1~(2- \~ ~.{f.. 1), 

RIS STRUCTURE: 
60" PRECAST CONC. RISER PIPE 
WITH EXTENDED BASE AND 96" 
INSIDE DIAMETER ANTI-VORTEX 
DEVICE WITH FLAT TOP AND 
VDOT MH COVER CAST IN AND 
OFFSET FOR MANHOLE STAIRS 

1 00 YEAR STORM 

-4-t------ 8' -0" ------1 

43.65 

40.10 
WATER QUALITY VOLUME 

36.80-TOP 
OF PIPE 

40' -42"RCP 0-RING @0.25% 

=======.ml.F.-10" D.I.P. CLASS 50 @ 0.33%==== ----------- · .......,.~~'"'"""'777777777777:17?7) ===========================-----------
12" TO 10" ADAPTOR 

FILL BOTIOM WITH CONCRETE 
SHAPE TO FLOW 

32.60-BOTIOM 
OF PIPE 

WRAP EACH FREE DRAINING 
AGGREGATE AREA IN FILTER 
FABRIC AMOCO 2002 OR 
APPROVED EQUAL 

6'x6'x1' THIC· 
WITH HYDROF 
OR APPROVE[: 
SEE DETAIL T· 

SECT1 
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LOW FLOW 
CONTROL DEVICE 

N.T.S. 

\12"x12"H.D.P.E. TEE 

\ ' 12" H.D.P.E PIPE 
THROUGH WALL 

j_ 
18" 

T 
12" H.D.P.E 
PIPE 

10" ADAPTOR 

}f;+ 
tl JO( -

71~1to )'i/ t 
-.~ f-O fPtJA ~ ~P 

f:~Y~~,t \ f\ Mf 
~"fill'( ~ f,t 1- l-~·__yy ../) 
~".1t5e,1Jt r" v-.4\tr 

L r v~r f1 /.7~fL \~ 
7 ~<'~" f 'Y 

RIS STRUCTURE: 
60" PRECAST CONC. RISER PIPE 
WITH EXTENDED BASE AND 96" 
INSIDE DIAMETER ANTI-VORTEX 
DEVICE WITH FLAT TOP AND 
VDOT MH COVER CAST IN AND 
OFFSET FOR MANHOLE STAIRS 

48.0 
47.5 
46.6 

100 YEAR STORM 

8'-0" 

43.65 
YEAR STORM VOLUME 

40.10 
WATER QUALITY VOLUME 

FILL BOTIOM WITH CONCRETE 
SHAPE TO FLOW 

40' -42"RCP 0-RING @0.25% 

WRAP EACH FREE DRAINING 
AGGREGATE AREA IN FILTER 
FABRIC AMOCO 2002 OR 
APPROVED EQUAL. 

4.3' 

w 
u 
~ 
~ 
<( 
w 
a:: 
I-
(f) 
0.. 
:J 

19 
18 
17 
16 
15 

:1 '-1 0" 

1 0' -0" ------t------t--300' RADIUS 
6"-6 1/2" REINF. • • • • SUPERIOR PRODUCTS OR APPROVED EQUAL r CONCRETE SLAB i! NON-WELDED, SERIES 500 ALUMINUM PI~,E 

11 RAIL SYSTEM WITH #500 PAINTED-1 1/2 

DAM 

SLOPE AT 1 /8" PERi[ l{) DIAMETER PIPE SCHEDULE 40 RAILS AND 
T FROM ct 1: n NO. 501 POSTS @ 6' O.C. WITH NO. 508 

A FLOOR FLANGES. 
1.25' 

~ 
==~~~~--~ ~ 

\------' a:: 
tn R.I.-----\ Z 

~~-.........l:s:: 
0 

;~}\-------' 0 

6'x6'x1' THICK CONCRETE COLLAR 
WITH HYDROTITE BY GREENSTREAK 
OR APPROVED EQUAL 
SEE DETAIL THIS SHEET 

SECTION A-A 

I
X 
l{) 

0 
a:: 
<..:> 
<( 
a:: 
~ 

I 

BLOCK 

3 BLOCKS 

1 .875', 3 BLOCKS 

1.875', 3 BLOCKS 
-------ANCHOR VERTICA PRO BLOCK 

1.875', 3 BLOCKS 

1.875', 3 BLOCKS 

BY ANCHOR WALL SYSTEMS OR 
AS APPROVED BY ENGINEER. 

VDOT ES-~ 
INV=32.90 

MAINTAIN 3 BLOCK DEPTH 
BELOW EXISTING GRADE 

SUITABLE BEARING ON UNDISTURBED SOIL 
HAVING BEARING CAPACITY OF 2500 PSF. 
AS DETERMINED BY GEOTECHNICAL 
ENGINEER. 
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JME 

TOP 
E 

.25% 

1' -1 0" 

1-----t---+-~---- 1 0' -0" ------· t-·--· t-· -300' RADIUS 
6"-6 1 /2" REINF. .26' 

4.3" 

w 
0 

20 

~ 
:::2' 
<( 
w 
0::: 16 t-
{f) 15 0.. 
~ 

r CONCRETE SLAB SUPERIOR PRODUCTS OR APPROVED EQUAL 

!
- ii NON-WELDED, SERIES 500 ALUMINUM PIPE 

DAM 

SLOPE AT 1 / 8 
.. PERil RAIL SYSTEM WITH #500 PAINTED-1 1 /2" 

ii LO DIAMETER PIPE SCHEDULE 40 RAILS AND 
FOOT FROM <t r0 NO. 501 POSTS @ 6' O.C. WITH NO. 508 

1 
_
25

. FLOOR FLANGES. 

FABRIC 

6'x6'x1' THICK CONCRETE COLLAR 
WITH HYDROTITE BY GREENSTREAK 
OR APPROVED EQUAL 
SEE DETAIL THIS SHEET 

SECTION A-A 

w 
0 
Vi t-

X 
:::2' I[) 

<( 
w 0 
0::: 0::: t- <..:) {f) 

z <( 

:s: 0::: 

0 :::2' 
0 

BLOCK 

1 .875', 3 BLOCKS 

1.875', 3 BLOCKS 

1.875', 3 BLOCKS 
...---------ANCHOR VERTICA PRO BLOCK 

BY ANCHOR WALL SYSTEMS OR 
AS APPROVED BY ENGINEER. 

1.875', 3 BLOCKS 

0.625' 1 BLOCK 

MAINTAIN 3 BLOCK DEPTH 
BELOW EXISTING GRADE 

SUITABLE BEARING ON UNDISTURBED SOIL 
HAVING BEARING CAPACITY OF 2500 PSF. 
AS DETERMINED BY GEOTECHNICAL 
ENGINEER. 

78 SY RIP RAP 
CLASS I d50=12" 

~~~~:::~·~.-::·-"":~.-::s-~::--;~~~~1 
4 1 
1. ... .1 
r. r: 
I • I. 
I ·• 
I' . 
r·· • 
I. 
I 
I·· 
I, .. 
t•• 
r · .1 

REBAR 

:··.·~_· ... . fu] ~·~·: 
L._._.~_.."-_.--~'-'-'~ ._. __ _, 

6'x6'x1' THICK CONCRETE COLLAR 
WITH 2 #4©5.5' EACH SIDE AND 
2 #4@3 ON DIAGONAL CORNERS. 

CONCRETE COLLAR DETAIL_./___ --

I • 51" 

CUT BLOCK TO PIPE 
WRAP PIPE WITH HYDROTITE 
BY GREENSTREAK OR EQUIVALENT. 
PACK WITH GROUT AS BLOCK 
IS LAID TO PROVIDE GROUT 
FOR FULL DEPTH OF BLOCK. 

// 
~~ 

/ 
• I 

ELEVATION AT 
TYPICAL BOTH 

BARREL 
FACES 

PLAN SCALE: 1"=4' 

SCALE IN FEET 
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, , BASE OF [DAM ELEVATION=30.63 

1 
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' I , 
I ' 

____________________ _,_____ ~-~- "'----------'~-----' ~----· ----~------'----~' -·-----~1 ----------------.L ________________________ J._ ______ .L. ___________ [_~--- ___ _:___ ------·--·-- -----~---.. -- ... -

10+00 10+50 11 +00 11 +50 

~DISTANCE ALONG THE ARC OF UPSTREAM FACE 

SCHEMATIC ELEVATION OF UPSTREAM FACE OF DAM 
NUtiBER OF VERTICAL BLOCK COURSES: EL~ATIONS, QUANTITIES AND LENGTHS ARE PROVIDED FOR GENERAL GUIDELINES, ESTIMATING, AND CONSTRUCTION FACILITATION. 

CONTRACTOR IS RESPONSIBLE TO ADJUST ACTUAL QUANTITIES AND DIMENSIONS TO MEET FIELD CONDITIONS. 
LENGTH OF SECTIONS IS APPROXIMATED TO MEET THE 18-INCH BLOCK DIMENSION AND STAGGERED JOINT PATIERNING. 

HORIZONTAL COURSING MAY VARY TO MATCH EXISTING GRADE CHANGES. 

THIS DESIGN IS BASED ON THE ASSUMPTION THAT THE FOUNDATION SOILS SUPPORTING THE WALLS ARE COMPETENT WITH 
RESPECT TO BEARING CAPACITY AND SffiLEMENT. TO ASSIST IN ~ALUATING THE FOUNDATION SOILS, A GEOTECHNICAL 
ENGINEER ~-U-~~--OBSERVE AND TEST THE FOUNDATION SOILS PRIOR TO PLACEMENT OF THE GRAVEL L~ELING PAD, BLOCK, 

--· ----- ........................ ..- ............. .-LI 1 .. , T!!l nhf"""I/L11! DIArJ:"f"""\ ~l=""~lf\ln THF" WAllS 
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BMP 

BASIN DRAWDOWN SUMMARY FOR 1YR 24HR STORM VOLUME 
BMP- POWHATAN SECONDARY- NORTH OF NEWS ROAD 
10" WATER QUALITY ORIFICE & 12" CHANNEL PROTECTION ORIFICE 
INV.(10")=33.00 INV.(12")=40.10 

RISE VOL(CF) D(12") Q(OUT) D(10") Q(OUT) TIME(HR) SUM(HR) 

10.650 637588.00 3.050 6.7111 10.230 8.5331 0.3527 0.3527 
10.500 618230.00 2.900 6.5440 10.080 8.4703 1.4210 1.7737 
10.000 541425.00 2.400 5.9532 9.580 8.2576 1.5013 3.2750 
9.500 464620.00 1.900 5.2969 9.080 8.0392 1.5998 4.8748 
9.000 387815.00 1.400 4.5468 8.580 7.8147 1.1279 6.0027 
8.500 337620.00 0.900 3.6456 8.080 7.5836 1.2417 7.2444 
8.000 287425.00 0.400 2.4304 7.580 7.3452 1.4263 8.6707 
7.500 237230.00 0.000 0.0000 7.080 7.0988 1.9641 10.6349 
7.000 187035.00 0.000 0.0000 6.580 6.8436 1.2261 11.8610 
6.500 156827.00 0.000 0.0000 6.080 6.5784 1.2755 13.1365 
6.000 126620.00 0.000 0.0000 5.580 6.3021 1.3315 14.4680 
5.500 96412.00 0.000 0.0000 5.080 6.0131 1.3954 15.8634 
5.000 66205.00 0.000 0.0000 4.580 5.7096 0.6617 16.5251 
4.500 52605.00 0.000 0.0000 4.080 5.3889 0.7010 17.2261 
4.000 39005.00 0.000 0.0000 3.580 5.0479 0.7484 17.9745 
3.500 25405.00 0.000 0.0000 3.080 4.6821 0.8068 18.7813 
3.000 11805.00 0.000 0.0000 2.580 4.2853 0.1834 18.9648 
2.500 8975.00 0.000 0.0000 2.080 3.8477 0.2043 19.1691 
2.000 6145.00 0.000 0.0000 1.580 3.3535 0.2344 19.4035 
1.500 3315.00 0.000 0.0000 1.080 2.7726 0.2835 19.6870 
1.000 485.00 0.000 0.0000 0.580 2.0318 0.0332 19.7202 
0.500 242.00 0.000 0.0000 0.080 0.7546 0.0891 19.8093 
0.000 0.00 0.000 0.0000 0.000 0.0000 0.0000 19.8093 

SUMMARY OF RUNOFF ANALYSIS AND DETENTION BASIN PERFORMANCE 

2 YR - 24 HR PRE-DEVELOPMENT PEAK DISCHARGE 
2 YR - 24 HR POST DEVELOPMENT PEAK DISCHARGE 
2 YR - 24 HR POST DEVELOPMENT ROUTING DISCHARGE 

10 YR- 24 HR PRE-DEVELOPMENT PEAK DISCHARGE 
10 YR- 24 HR POST DEVELOPMENT PEAK DISCHARGE 
10 YR- 24 HR POST DEVELOPMENT ROUTING DISCHARGE 

100 YR - 24 HR POST DEVELOPMENT ROUTING DISCHARGE 

Page 1 

= 56.70 CFS 
= 193.17CFS 
= 13.84 CFS @ Elevation 42.83 
= 158.96 CFS 
= 385.44 CFS 
= 92.31 CFS @Elevation 44.99 
= 161.91 CFS@ Elevation 46.62 PHW 
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Horizontal Movement Downstream Face 
Date 
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Vertical Movement Upstream Face 
Date 
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Vertical Movement Downstream Face 
Date 

9/7/2006 1 0/10/2006 11/9/2006 
0.0018 -0.0176 0.0160 
0.0224 0.0054 0.0209 
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0.45 
0.74 
0.32 

0.59 
0.26 
0.29 

0.23 
0.27 
0.08 
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APPENDIX B 
RATE OF JOB ACCEPTANCE DENSITY TESTING 

I 0 o40 cy 
1. Embankment (Below Subgrade) // '/ 

One test for every 7645 cubic meters of material placed plus: 

a. 

~b. 

(#2') ( !900Ff;} . 
For fills from 150 to 600 meters in length: one density 
will be required for each 150 mm layer within the top 1.5 
f i 11 /;f. 72 f I t. COMfi\C;iEC> 

test 
m of 

For fills less than 150 meters in length: one density test 
will be required for every four (4) 150 mm_. layers from 
bottom to top of the fill ~~aEV 

NOTE: The terms "embankment" and "fill" as used here are intended to 
encompass the entire roadway in width, under construction between right
of-way lines, regardless of whether the roadway is single or dual lane. 
For example, a dual lane fill would be considered as a single fill. 
However, each separate linear embankment or fill will be considered as 
a separate item and tested at the above specified rate, separately and 
independently of adjoining fills. Location of test run is to be 
staggered, so that the entire length, width, and depth of the fill is 
covered by tests. The top, bottom and middle of fills, and any 
necessary points in between, shall each be tested. When testing is not 
being conducted, the Inspector is to visually observe lifts being placed 
to ensure that proper placement and compaction procedures are being 
used . 

2. Finished subgrade both cut and fill sections 

a mimimum of one test shall be made for each ~0 meters of subgrade 
for each roadway (full width) 

3. Soil Cement or Soil Lime 

a. 

b. 

c. 

Stabilized Subqrade (Material-in-Place or Imported Material, 
other than Aggregate Base, Subbase, or Selected Material) -
One density test per kilometer per paver application width. 

Treated Aqqreqate Base, Subbase, and Select Material 
(Regardless of where material is used in pavement structure) 
-- Average of 5 readings (location of which shall be at 
randomly selected sites) per kilometer per paver (mixer) 
application width for each layer of material placed, using the 
Backscatter, Control Strip Method of testing. A Roller 
Pattern and Control Strip must be set up for each layer of 
lift placed. 

Untreated Select Material, Base and Subbase: Same as Item 3b 

B - 2 
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4. Asphalt Concrete Base: 

Average of ~readings (randomly selected) for each .W,. km of 
full width roadway or 1.0 km of half width roadway for each. 
layer of material placed, using the Backscatter, Control Strip · 
Method of testing. A Roller Pattern and Control Strip must be 
set up for each layer or lift placed in order to establish a 
maximum density before testing the test sections. (See 
instructions for Control Strip Method.) 

Binder Material, Surface Material Asphalt Concrete: Same as Item 5b 

5. Shoulder Material: A Roller Pattern and Control Strip must be set 
up for each layer/lift placed in order to establish the density 
requirements. 

a. Aggregate - Average of ~ r~n§J"S ~ 1. 0 km per paver 
application width per layer 01 material, using the Backscatter 
Method of testing. 

b. Asphalt Concrete - One test consisting of the average of ~ 
readings per 0.5 km per full width roadway per layer course, 
testing alternatlng sides if possible. 

6. Pipes: One test for every third layer, at random intervals. 

NOTE: The backfill on each side of the pipe is considered seperately 
until the backfill is above the pipe. In other words, until the backfill. 
is above the pipe, one test is required on each side of the pipe. This 
equates to two (2) tests for each 300 mm of backfill. After the backfill 
is above the pipe one test per 300 mm is sufficient. 

If there is a breakdown in the nuclear testing equipment, then the 
Inspector should continue checking density using conventional methods. 

Reports: 

Nuclear density test reports will be made by the Project Inspector on 
Forms TL-53, TL-54, TL-55, TL-124A, and TL- 125A, as outlined 
hereinafter. The Inspector will make the original and 1 duplicate of 
each form required for all density tests. The original will be 
submitted to the District Materials Engineer, and the duplicate will be 
retained by the Project Inspector. The District Materials Engineer 
will review the density reports and make additional copies for 
distribution. The original will be retained by the District Materials 
Engineer and 1 copy will be sent to the Central Office Materials 
Division. 

B - 3 
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Characteristics of Soils 
G = Gravel, M = Silt, c = Clay 

B Compaction 
Symbol Description Drainage Subgrade Subbase Base Equipment 

N 
gravel and sandy Excellent Crawler tractor, 

~ 

~ G gravel G - E G - E F - G rubber tire or 
steel wheel 

~ roller 

silty gravel, Fair to Rubber tire, 
I GM grave/sand/silt impervious G F - G N/8 sheepsfoot 

~ 
mix 

~ clay-gravel, Poor to Rubber tire, 
GC gravel/sand/clay impervious G F ' N/8 sheepsfoot 

mix 

s sand Excellent F - G F - G N/8 crawler tractor, 
rubber tire 

SM silty sand Fair to F - G p - F N/8 Rubber tire, 
impervious sheepsfoot 

sc clayey sand Poor to p - F p N/8 Rubber tire, 
impervious sheepsfoot 

inorganic silt, Fair to Poor Rubber tire, 
M small 

clay 
amounts of p - F N/8 N/8 sheepsfoot 

inorganic clays, Practically Rubber tire, 
CL low to medium impervious p - F N/8 N/8 sheepsfoot 

plasticity 

CH inorganic clays, Practically p - F N/8 
i 

N/8 Sheepsfoot 
high plasticity impervious 

0 organic Poor to p - VP N/8 N/8 Rubber tire, 
Impervious sheepsfoot 

E = Excellent F = Fair G = Good v = Very p = Poor N/8 = Not Suitable 

1 - 7 
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Appendix A 
Compaction Equipment 

When the Materials Division designs a pavement structure, there are a 
number of factors that influence it's outcome. Projected traffic counts, 
percentage of heavy trucks and design life are considered. Another aspect 
taken into consideration is the support the pavement will receive from it's 
foundation (the embankment and subgrade) . VDOT uses the California Bearing 
Ratio Test (CBR) to determine the relative strength of a soil compared to a 
dense, well graded aggregate mixture. The CBR value of a given material is in 
fact a percentage of the strength of the reference material. For example, a 
material with a CBR Value of 2 is only 2%- as strong as a dense graded 
aggregate. Another very important point to know about the CBR test is that it 
is run on material which has been compacted to within 97.5%- of it's maximum 
dry density. The results of the CBR test is a primary factor the pavement 
designer uses to calculate the thickness of pavement required. Since the CBR 
is based on a highly compacted sample, the success of the design is greatly 
impacted by the amount of compaction achieved in the field. Compaction gives 
our embankment the strength required to support a load, and it prevents 
subsequent natural settlement of an embankment under its own weight. It is 
critical that the required density is achieved in our embankments and 
subgrades. 

Once a soil or aggregate mixture has been placed in a layer on the 
embankment, the contractor can use various types of compaction equipment to 
densify the soil to the desired level of compaction. As stated earlier soils 
are made up of many different types, shapes and sizes of particles. There are 
many types of compaction equipment available. Some work better on one soil 
type than others. In this section we will discuss commonly used equipment, 
and the soils for which they are appropriate. 

The most commonly used equipment is: 

1) the sheepsfoot roller 
2) the rubber tired or pneumatic roller 
3) the steel (smooth) wheeled roller 
4) smooth wheeled vibratory rollers 
5) the crawler tractor 
6) hand tampers. 

The term well graded, in the charts below, means that the aggregate's 
particle sizes are well distributed across the various screens used in the 
mechanical analysis of that aggregate. 

A - 2 
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1) SHEEPSFOOT ROLLER 

Applicability: for fine grained (silty or clayey) soils or dirty coarse 
grained soJ.ls witr.t more than 20 percent passing the 75 J.Lm 
sieve. Not suitable for clean coarse grained soils. 

Lift Thickness: 

Passes or Coverages: 100 to 150 mm for fine grained soils Lf-C/
11 

150 to 200 mm for coarse grained soils"-~ 

Dimensions and Weight of Equipment: 

Soil Type Foot Contact Area Contact Pressure 
(in squared) (psi) 

Fine grained 321 to 774 mm 2 1.7 Mpa to 3.4 Mpa 
PI > 30 

Fine grained 452 to 903 mm 2 1.4 Mpa to 2.8 Mpa 
PI < 30 

Comments: For highway and airfield work, a drum of 1525 mm in diameter 
is loaded to 5 to 10 tons per lineal meter of drum. For small 
projects, a 1000 mm in diameter wheel loaded to 2.5 to 5.75 
tons per lineal meter of drum can be used. Regulate contact 
pressure to avoid shearing the soil on the third or fourth 
pass. 

A - 3 
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2) RUBBER TIRE ROLLERS 

Applicability: 

Lift Thickness: 

For ,clean, coarse grained soils with 4 to 8 percent 
passing the 75 ~m sieve. For tlne grained soils or well 
graded, dirty coarse grained soils with more than 8 
percent passing the 75 ~m sieve. 

( G II) 
250 m~ up to 8 percent passing the 75 ~m, 150 - 200 
mm for over 8 percent passing the 75 ~m. 

Passes or Coverages: 3 to 5 for up to 8% passing the 75 ~m 
4 to 6 for over 8% passing the 75 ~m 

Dimensions and Weight of Equipment: 

Tire inflation pressure or 414 Kp to 550 Kp for clean granular 
material or base courses and subgrade compaction. Wheel load 
8165 kg to 11,340 kg. 

Tire inflation pressure in 
soils of high plasticity. 
fine sands, use large size 
345 Kp. 

excess of 450 kg for fine grained 
For uniform clean sands or silty 
tires with pressures of 275 Kp to 

Comments: For cohesive soils, high wheel loads, such as provided by 
wobble wheel equipment, may be substituted for heavy wheel 
load if lift thickness is decreased. For cohesionless soils, 
large size tires are desireable to avoid shear and rutting. 

A - 4 
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FOUNDATION ENGINEERING SCIENCE, INC. 

FES • Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design] 

• Environmental Management [Phase I & II, Asbestos and Lead Paint Sampling] 
• Construction Materials Testing & Inspection [Quality Control & Quality Assurance] 
• Foundation & Pavement Problems Evaluations & Remediations 

• Value Engineering During Design & Construction 

Mr. Lawrence E. Beamer, President 
Beamer Construction Corporation 
13341 Warwick Boulevard 
Newport News, Virginia 23 602 

Re: Review of Compaction Density Requirements Report 
Proposed Dam/Retention Basin, Powhatan of Williamsburg 
James City County, Virginia 
FES Report No. 1-81278.045 

Dear Mr. Beamer: 

November 13,2001 

Foundation Engineering Science, Inc. (FES) has reviewed the requirements for compaction density testing at 
the above referenced project and in particular at the existing recently completed earthen dam [segmental 
reinforced earthen dam]. 

Based on our review of the geotechnical report prepared for this project, FES recommended performing 
compaction density testing at twelve (12) inch intervals. However, the Civil Engineer that designed this 
project was required by the Owner to supervise the construction and certify the project when completed. 
Considering the involvement of the Civil Engineer - Mr. Dick Phillips, P .E. with the construction of this 
project, the Owner, the Civil Engineer and myself agreed to test the fill material randomly and if failing tests 
were encountered to increase the testing frequency to as recommended in the geotechnical engineering study 
report prepared by FES- Report No. 1-9G106.001, dated January 18, 1999. However all the compaction 
density tests performed at random elevations met the project requirements and FES recommended relative 
compaction requirements. 

Based on the Civil Engineer involvement, passing compaction density tests performed, and his comfort with 
the compaction performed by the contractor the Civil Engineer agreed to certify the project as completed. 

FES appreciates the opportunity to be of service to Beamer Construction Corporation on this important 
project and looks forward to its successful completion. Should you have any questions regarding this report, 
please do not hesitate to contact the undersigned. 

Respectfully submitted, 

FOUND/J;,fJON 'NGINEERING SCIENCE, INC. 

v ) l v.il[ 1 H f r3{ tiJ 
RaJ ~/4 .Xwar, P .E. 
Pri 'pal Engineer 
VAf eg. No. 26383 

11843 B CANON BOULEVARD» NEWPORT NEWS, VIRGINIA 23606 »PHONE: 757-873-4113 FAX: 757-873-4114 
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INTRODUCTION 

Site Characteristics and Project Information 

The proposed project site is located in James City County, Virginia. Specifically, this site is located along 
News Road. During the time of our field exploration, the proposed construction area consisted of a 
moderately wooded site which reqired partial clearing. 

The proposed development is planned to consist of a double face reinforced segmental retaining wall 
[Retention Basin] with an approximate lenght of 300 linear feet and an average height of eight (8) feet. 

PURPOSE AND SCOPE OF SERVICES 

The purpose o:f this study is to obtain information on the general subsurface soil and ground water conditions 
at the proposed project site. The subsurface materials encountered were then evaluated with respect to the 
available project information and site characteristics. In this regard, engineering assessments for the following 
items were formulated. 

1. Development of shallow subsurface soil and ground water conditions at the proposed 
development area. 

2. Soil subgrade preparation, stripping, undercutting (if required), grading and 
compaction. Engineering criteria for placement and compaction of approved 
structural fill materials including but not limited to slope stability, temporary 
excavation systems and dewatering. 

3. Suitability and availability of in-situ materials that may be moved during site grading 
for use as structural fill in the development area, as pavement subgrade fill soils and 
as general backfill. 

4. General location and description of potentially deleterious materials encountered in 
the borings performed which may interfere with construction progress or equipment 
performance, including existing fills or surficial organic. 

5. Discuss construction considerations for foundation excavations, ground water 
control, drainage during construction, temporary side slopes, in-situ soil suitability 
and unsuitable soil removal. 

The following services were provided in order to achieve the preceding objectives: 

1. Reviewed readily available published geologic and topographic information. This 
published information was obtained from the United States Geologic Survey (USGS) 
and the United States Department of Agriculture (USDA) Soil Conservation Survey 
(SCS) maps. 
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2. FES executed a program of subsurface exploration consisting of subsurface sampling 
and field testing. FES performed four (4) Standard Penetration Test (SPT) borings 
at locations within the proposed construction area. The SPT borings were performed 
within the storm water management detention dam area and were drilled to 
approximate depths ranging from twenty (20) to thirty (30) feet below the existing 
grades~ The SPT borings were performed with the use of a power drill rig mounted 
on an All Terrain Vehicle (ATV) [due to the moderate to heavily wooded nature of 
this site], in general accordance with ASTM-1586 test method. In the SPT borings, 
soil samples were collected and Standard Penetration Test (SPT) resistance N-values 
were measured virtually continuously for the top ten (10) feet and on intervals of five 
( 5) feet thereafter. 

3. . Visually classified and stratified representative soil samples in the laboratory using the 
Unified Soil Classification System (USCS) in general accordance with ASTM D-
2488. Identified soil conditions at the boring locations and formed an opinion of the 
site soil stratigraphy. 

4. Collected ground water level measurements in the borings performed. 

5. The results of the field exploration and laboratory testing program were utilized in 
performing engineering evaluation, analysis and in the formulation of retention basin 
design dam recommendations. The results of the field exploration, laboratory testing 
program, design and construction recommendations are presented in a comprehensive 
geotechnical engineering report prepared by a Professional "Geotechnical" Engineer. 

Report Format 

This report begins with a discussion of the field and laboratory programs followed by a description of the 
general subsurface conditions and earthwork recommendations. Evaluations and preliminary design 
recommendations are presented for the reinforced earthen dam system, quality control during construction 
and report limitations. The USDA Soil Conservation map, USGS quadrangle map and the soil boring 
.location sketch are presented on Figures 1, 2 and 3 respectively, in the appendix of this report. Additionally, 
the boring profiles sheets are presented in the appendix of this report. 

FIELD EXPLORATION 

In order to explore the general foundation soil types and to aid in developing associated design soil 
parameters, a total of four (4) Standard Penetration Test (SPT) soil borings were drilled at locations which 
were within the proposed construction area. These boring locations were staked by FES based on existing 
topographic features and survey stakes provided by others. The approximate location of the borings are 
illustrated on Figure 2 which has been included in the appendix of this report. The SPT borings were drilled 
to approximate depths ranging from twenty (20) to thirty (30) feet. 
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SPT Borings 

FES 

The SPT borings were performed with the use of an All Terrain Vehicle (ATV) mounted drill rig by utilizing 
mud drilling (MD) procedures. The soil sampling was performed in general accordance with the American 
Society ofTesting and Materials (ASTM) Test Designation D-1586. These samples were taken continuously 
from the ground surface to an approximate depth often (10) feet and on five (5) foot intervals thereafter. 
Representative portions of these soil samples were collected, labeled and transported to our office for 
classification, laboratory testing and analysis. 

LABORATORY TESTING 

The soil samples were transported to our laboratory and were classified by the Geotechnical Engineer using 
the Unified Soil Classification System (USCS) in general accordance with ASTM test designation D-7488. 
Due to the project characteristics, the proposed construction and our experience with sirniliar subsurface soil 
conditions, refined laboratory testing was not deemed necessary. 

GENERALIZED SUB SURF ACE CONDITIONS 

James City County Soil Survey 

The 11 Soil Survey ofJames City and York Counties and the City ofWilliamsburg, Virginia 11
, published in 1985 

by the United States Department of Agriculture (USDA) Soil Conservation Service (SCS), was reviewed for 
general near-surface soil information within the general project vicinity. This information indicated that there 
are seven (7) primary mapping units [ lOC, llC, 14B, 15D, 15F, 17, 34B] within the proposed project area. 
The USDA Soil Conservation Service (SCS) Survey map for the project vicinity is presented on Figure 1 in 
the appendix of this report. The map soil units encountered are as follows: 

Craven fme sandy 
loam 
(IOC) Clay, silty clay, silty clay loam 0.06-0.2 Moderate 

Sandy clay loam, sandy loam, loamy 0.2-6.0 Low 
sand 

Craven-Uchee Fine sandy loam 2.0-3.0 DEC-APR 0.6-2.0 Low 
complex 

(llC) Clay, silty clay, silty clay loam 0.06-0.2 Moderate 
Sandy clay loam, sandy loam, loamy 0.2-6.0 Low 
sand 

Emporia fme sandy Fine sandy loam 3.0-4.5 NOV-APR 2.0-6.0 Low 
loam 13-37 Sandy clay loam, sandy loam, clay 0.2-2.0 Low 
(14B) loam 

7-58 Sandy clay loam, clay loam, sandy 0.06-0.6 Moderate 
75 Stratified sandy loam to clay loam 0.06-2.0 Moderate 
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Emporia complex 
(15F) 

Johnston complex 
(17) 

Uchee loamy fme 
sand 

(34B) 

Fine sandy loam 
Sandy clay loam, sandy loam, clay 

loam 
Sandy clay loam, clay loam, sandy 

5 Stratified sandy loam to clay loam 

Silt loam 
Stratified fine sandy loam to silty clay 
loam 
Stratified sand to 

Loamy fme sand 
Sandy loam, sandy clay loam 
Sandy clay loam, sandy clay, clay 

56-65 Sandy loam, sandy clay loam, sandy 

USCS= Unified Soil Classification System 
K= 

USGS Topographic Survey 

3.0-4.5 

+I - 1.5 

3.5- 5.0 

NOV-APR 

NOV- APR 2.0 - 6.0 
0.2-2.0 
0.06-0.6 
0.06-2.0 

NOV-JUN 2.0-6.0 
0.6-2.0 

0.6-2.0 

JAN -APR 6.0-2.0 
0.6-2.0 
0.2-0.6 
0.2-2.0 

FES 

Low 

Moderate 
Moderate 

Low 
Low 

Moderate 
Moderate 

Low 
Low 

Low 

Low 
Low 

Moderate 
Moderate 

The topographic survey map published by the United States Geological Survey titled " Norge, Virginia" dated 
1984 was reviewed for ground surface features at the proposed project location. Based on this review, the 
natural ground surface elevation ranges from approximately forty (40) to sixty (60) feet National Geodetic 
Vertical Datum of 1929 (NGVD). The USGS topographic map for the project vicinity is presented on Figure 
2 in the appendix ofthis report . 

. Subsurface Soil Conditions 

Soil stratification was based on visual examination of the recovered soil samples, laboratory testing and 
interpretation of the field boring logs by an experienced Geotechnical Engineer. The boring stratification lines 
represent the approximate boundaries between soil types of significantly different engineering properties; 
however, the actual transition may be gradual. In some cases, small variations in properties not considered 
pertinent to our engineering evaluation may have been abbreviated or omitted for clarity. The boring profiles 
present the conditions at the particular boring location and variations do occur among the borings and 
between soil samples. On this basis, the subsurface soils encountered generally consisted of a minimum of 
three (3) inches of dark brown silty sand (SM) with roots "Topsoil" underlain by a four (4) layer soil 
configuration. 
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FES 

The initial soil layer was encountered from below the "Topsoil" to an approximate depth of two (2) feet 
below the existing ground surface. This soil layer consisted of a gray, moist, sandy clay (CL). The Standard 
Penetration Test N-values recorded within this soil layer were typically on the order of two (2) blows per 
foot (bpf), indicating this soil layer to be of a very soft consistency. 

The second soil layer was encountered from a depth of two (2) feet to an approximate depth of eight (8) feet 
below the existing ground surface. This soil layer consisted of a gray, saturated, silty fine to medium sand 
(SM). The Standard Penetration Test N-values recorded within this soil layer typically ranged from three 
(3) to six (6) bpf, indicating this soil layer to be of a very loose to loose relative density .. 

The third soil layer was encountered from a depth of eight (8) feet to an approximate depth of twenty-three 
(23) feet below the existing ground surface. This soil layer consisted of a gray, saturated, silty medium to 
coarse sand (SM) with shell fragments. The Standard Penetration Test N-values recorded within this soil 
layer typically ranged from eight (8) to sixteen ( 16) bpf, indicating this soil layer to be of a loose to medium 
dense relative density. 

The final soil layer was encountered from an approximate depth of twenty-three (23) feet to boring 
termination depth [an approximate depth of thirty (30) feet below the ground surface]. This soil layer 
consisted of a gray, saturated, medium to coarse silty sand (SM). The Standard Penetration Test N-values 
recorded within this soil layer typically ranged from nine (9) to thirteen (13) bpf, indicating this soil layer to 
be of a loose to medium dense relative density. 

The soils encountered typically have moderate potential for shrink/swell behavior to moisture variations. 
Specific details concerning the subsurface materials and conditions encountered at each test location during 
the subsurface exploration program may be obtained from the soil boring profiles located in the appendix of 
this report. 

Ground Water Conditions 

The static ground water level was recorded immediately after drilling during the time of our subsurface 
exploration on January 8, 1999, and corroborated through a visual examination of the obtained soil samples. 
The ground water level was encountered at an approximate depth of two (2) feet below the existing ground 
surface at the tested locations. It should be noted, that ground water levels tend to fluctuate during periods 
of prolonged drought and extended rainfall and may be effected by man-made influences. In addition, a 
seasonal effect may also occur in which higher ground water levels are normally recorded in rainy seasons. 

In this regard, it is estimated that the seasonal normal high ground water level will be encountered along the 
existing ground surface and consist of a "perched" ground water condition which dissipates with time. 

If the ground water level is critical to design or construction, ground water observation wells should be 
installed on-site to monitor ground water fluctuations over a period of time and permit more accurate 
determinations ofwet season and dry season levels. 
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EARTIIWORK RECO:M:MENDATIQNS 

General 

PES 

The soil borings performed indicated a minimum of three (3) inches of"Topsoil" overlie the majority of the 
site was observed. However, due to the presence of a root mat layer, this "Topsoil" layer could be as deep 
as twelve (12) inches. In general, the subsurface soils encountered in the borings performed consisted of 
a soft sandy clay (CL) to an approximate depth of two (2) feet followed by very loose to medium dense silty 
sand (SM) to boring termination depth [an approximate depth of thirty (30) feet below the existing grades l. 

Clearing 

Prior to construction, the location of any existing underground utility lines within the construction area should 
be established. Provisions should then be made to relocate any interfering utility lines within the construction 
area to appropriate locations. In this regard, it should be noted that if underground pipes are not properly 
removed or plugged, they may serve as conduits for subsurface erosion which subsequently may result in 
excessive settlements. 

The site should also be cleared; this primarily includes removing the "Topsoil" surficial layer brush and trees. 
FES recommends that the unsuitable materials, brush and trees be removed to the satisfaction of a 
Professional "Geotechnical" Engineer, prior to beginning construction at this site. Based on the near-surface 
soils encountered, it is expected that a minimum of twelve (12) inches of "Topsoil" and root material will 
be required to be removed from the foot print of the proposed detention basin reinforced earthen basin. We 
recommend that the clearing operations extend a minimum of five (5) feet beyond the development area. The 
unsuitable "Topsoil" removed from the development area should be stockpiled in designated locations and 
utilized in areas to be grassed. 

Grading 

The excavated/cleared exposed subgrade should be evaluated by a Professional "Geotechnical" Engineer to 
confirm that all unsuitable surficial materials have been removed. Following the approval of the Professional 
"Geotechnical" Engineer, it is recommended that within the foot print of the earthen dam, the exposed 
subgrade be compacted to a dry density of at least 95.0 percent ofthe Standard Proctor maximum dry density 
in general accordance with ASTM test designation D-698 to a minimum depth of twelve (12) inches. 

Prior to beginning compaction, soil moisture contents may need to be controlled in order to facilitate proper 
compaction. If less moisture is necessary to achieve compaction objectives, then the soil should be properly 
aerated; if additional moisture is necessary to achieve compaction objectives, then water should be applied 
in such a way that it will not cause erosion or removal of the subgrade soils. A moisture content within three 
(3) percentage points of the optimum indicated by the Standard Proctor test (ASTM D-698) is recommended. 

Fallowing the completion of compaction operations, the exposed compacted sub grade should be proof rolled 
with a fully-loaded tandem wheeled dump truck to check for soft pockets materials hidden beneath a thin 
crust of better soil. Depending on the conditions of these exposed soils, some undercut may be expected to 
become necessary. Any soft, yielding areas should be removed and replaced with a well-compacted material 
under the guidance of a Professional "Geotechnical" Engineer or their representative. 
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Structural Fill 

FES 

All materials to be used for backfill or compacted fill construction should be evaluated and tested by a 
consulting firm that specializes in construction materials testing prior to placement to determine if they are 
suitable for the intended use. Suitable structural fill materials should consist of fine to medium sand with less 
than thirty-five percent (35%) passing the No. 200 sieve, having a liquid limit greater than twenty (20) 
percent and plasticity index greater than six (6). This material may be classified as SM-SC or SC, and should 
be free of rubble, organic, debris and other deleterious material. Additionally, all excavated in-situ soils which 
do not contain debris, organic matter and classified as "Topsoil" may be utilized upon classification and 
approval by a Professional "Geotechnical" Engineer. 

All structural fill should be compacted to a dry density of at least 95.0 percent of the Standard Proctor 
maximum dry density (ASTM D-698). In general, the compaction should be accomplished by placing the 
fill in maximum twelve (12) inches loose lifts and mechanically compacting each lift to at least the specified 
minimum dry density. 

Backfill in utility trenches and beneath structure areas should be compacted in four ( 4) to six ( 6) inch lifts to 
the above specified densities using hand compaction equipment. In addition, in order to facilitate 
construction, the soils utilized to backfill utility trenches should consist of clean sand with less than twenty 
percent (20%) passing the No. 200 Sieve (SP, SP-SM and SM). A qualified, experienced, and certified 
Engineering Inspector under the direct supervision of a Professional "Geotechnical" Engineer should perform 
field density tests on each lift as necessary to assure that adequate compaction is achieved. 

Temporruy Side Slopes 

Side slopes for temporary excavations may stand near one (1) horizontal to one (1) vertical (lH: 1 V) for short 
dry periods oftime and a maximum excavation depth of four (4) feet. Where restrictiBns.rlo_not permit 
slopes to be constructed as recommended above, the excavation should be shored in accordance with current 
OSHA requirements. Furthermore, open-cut excavations up to a maximum depth often (10) feet (for periods 
longer than 24 hours) should be properly de-watered and sloped on 1 Yili: 1 V or flatter slopes or be braced 
using an approved bracing plan. In addition, any open-cut excavations adjacent to existing structures 
should be evaluated by a geotechnical engineer on a case-by-case basis. During foundation construction, 
excavated materials should not be stockpiled at the top of the slope within a horizontal distance equal to the 
excavation depth. · 

Ground Water Control 

Depending upon ground water levels at the time of construction, some form of dewatering may be required 
to achieve the required compaction. Ground water can normally be controlled in shallow excavations with 
a sump pump. During subgrade soil preparation any plastic soils below design grade could become disturbed 
by construction activities. If this becomes the case, the contractor may be directed by the Professional 
''Geotechnical" Engineer or his representative to remove the disturbed or pumping soils to a depth of 12 to 
18 inches below design grade and backfill the area with structural fill. Depending on the seasonal conditions, 
some seepage from water bearing pervious seams located at shallow depths may occur. It is anticipated that 
such seams could be handled by simple de-watering methods such as by pumping from sumps. We expect 
the ground water will interfere with construction operations. In addition, during prolonged rain events the 
site should be positively graded to prevent pending. 
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On-Site Soil Suitability 

FES 

All materials to be used for backfill or compacted fill construction should be evaluated and, if necessary, 
tested by a consulting firm that specializes in construction materials testing, prior to placement to determine 
if they are suitable for the intended use. In general, based on the boring results, the sandy clay (CL) soil is 
expected to be acceptable for use as fill in the earthen dam. The sandy clay (CL) soils are expected to be 
moisture sensitive, difficult to compact and stabilize. However, utilizing the sandy clay (CL) soils should be 
at the discretion of the Owner. Borrow materials used as fill, should be approved by a Professional 
"Geotechnical" Engineerprior to their acquisition. 

PRELIMINARY DESIGN RECOMMENDATIONS 

Briefly, the results of our preli minary analysis, evaluations and design indicate the proposed storm water 
detention basin dam can be constructed of double face Segmental Reinforced Retaining Wall with 
Anchor/Rockwood Units and/or Geoweb and Geogrid/Geotextile .engineered products reinforcement and 
on-site silty sand (SM) soils. The soils located at the base of the wall consisted of very loose to loose silty 
sand (SM) soils. The backfill material should be compacted to a miriimum of95.0 percent of the maximum 
dry density in general accordance with the laboratory Standard Proctor (ASTM D-698) to a maximum depth 
of twelve (12) inches. 

The final detention basin earthem double reinforced dam should be design by a Professional "Geotechnical" 
Engineer who has extensive experience with similar projects. A globle stability, settlement, bearing capacity 
evalaution and analysis including the performance of analysis, evaluations and design recommendations for 
reinforcement strength, reinforcement length and location should be performed by a Professional 
"Geotechnical" Engineer with extensive experience with similar projects. 

REPORT LIMITATIONS 

The design recommendations have been developed on the basis of the previously described project 
characteristics and subsurface conditions. If there is any change in these project criteria, including project 
location on the site, a review must be made by FES to determine if any modifications in the recommendations 
will be required. The findings of such a review should be presented in a supplemental report. 

These recommendations were developed from the information obtained in the test borings which depict 
subsurface conditions only at these specific locations and at the particular time designated on the boring 
profiles. Soil conditions at other locations may differ from conditions occurring at these boring locations. 
In addition, the passage of time may result in a change to the soil conditions at these boring locations. The 
nature and extent of variations between the borings may not become evident until the course of construction. 
If variations then appear evident, it wiii be necessary for a re-evaluation of the recommendations presented 
in this report. A complete re-evaluation of the previous recommendations wiii be performed after completing 
on-site observations during the construction period and noting the characteristics of any variation. We 
recommend that Foundation Engineering Science, Inc. be retained during the construction phase of 
this project as the Geotechnical Engineer of Records. 

Our professional services have been performed, our findings obtained, and our recommendations prepared 
in accordance with generally accepted Geotechnical Engineering Principles and Practices. Foundation 
Engineering Science, Inc. is not responsible for the conclusions, opinions or recommendations made by others 
based on this geotechnical engineering services report. 
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I • FIGURE 1· 

USDA SOIL CONSERVATION SURVEY MAP 
"The Soil Survey of James City and York Counties and the City ofWilliamsburg, Virginia" 

PROJECT NAME: 

LOCATION: 

FES PROJECT NUMBER: 

CLIENT: 

Proposed Dam/Retention Basin 

Powhattan Development 

James City County, Virginia 

1-9G106 

Beamer Construction Corporation 

SCALE: 1:15,840 

DATE: January, 1999 

FOUNDATION ENGINEERING SCIENCE, INC. 
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USGS QUADRANGLE MAP 
"Norge, Virginia" 
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1-9G106 

Beamer Construction Corporation 

FIGURE2 

SCALE: 1 :24000 

DATE: January, 1999 

FOUNDATION ENGINEERING SCIENCE, INC. 
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BORING LOCATION SKETCH 
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FIGUREJ 

HI! 

SCALE: N/A 

DATE: January, 1999 

FOUNDATION ENGINEERING SCIENCE, INC. 
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PROJECT NAME: 

FOUNDATION ENGINEERING SCIENCE, INC. 

Proposed Dam/Retention Basin 

Powhattan Development 

PROJECT NO.: 1-9G106 

CLIENT: Beamer Construction Corporation BORING LOCATION: Mud Drilling 

j PROJECT LOCATION: James City County, Virginia DRILLING METHOD: See Figure3 

I 
i FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: 2 Feet 
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SOIL 

SYMBOL 
SOIL DESCRIPTION 

SM Grayish brown to tan, moist to saturated, silty fine to medium SAND 

Very Loose to Loose 

SM Gray, saturated silty medium to coarse SAND with shell fragments 

Loose to Medium Dense 

Boring Terminated@ 20 Feet 

BORING NO.: FES-1 

DATE: January 8, 1999 

BORING DEPTH: 20 Feet 

--
STATION NO.: N/A 

I 
SPT REMARKS 

N-VALUE 

I 
3" Topsoil 

WOH-1-1-2 
~ I 

i -

I 
2-1-2-3 I 
1-2-4-5 I 

' 

I 
1-3-4-5 

I 
4-5-6-8 I 

! 

6-6-9-9 

5-8-10-12 
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FOUNDATION ENGINEERING SCIENCE, INC. 

I PROJECT NAME: I PROJECT NO.: 
! 

----------:---------
I 

Proposed Dam/Retention Basin 

Powhattan Development 

I \-----··--······----·-···-· • ---~----
1 : CLIENT: Beamer Construction Corporation 
I 
I 

! 

1-9G106 ; BORING NO.: FES-2 

BORING LOCATION: Mud Drilling DATE: January 8, 1999 

' PROJECT LOCATION: James City County. Virginia DRILLING METHOD: See Figure 3 . BORING DEPTH: 30 Feet 

1--------·· -------
! FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: 

1------r-----·-·r ----·--··-···-____jL., 

I DEPTH I ~ I 
I (FEET) I lli I 

SOIL 

SYMBOL 
SOIL DESCRIPTION 

I ~ 
~--'=========:= --··-'--· ·- . -=·_l=:===:;c:===*~==,====;~~==== 

0.00 --}-. "... "... "-i CL Gray, moist sandy CLAY 

~ "... "... "... Soft 

2 Feet 

.. - ·--- -------···---------

j: 

I: 
- 5.00--j ~ 

I ~ 
I· I· ... I 

t 
-""'"'"1~o.o=o · I 

i 

',::: :::::::::I 
: : : : I 

l:r :1: :~: :1: 1 

~~~-=--=--=--=-1 15.00 I: : : : I 
1-:--:--:-.:., 

II_~. -~ .. ~ .. ~. 'I 
-:· ':"":" ·:· 

..... -- .. 
: : : : 

f-----=-2o=-.-=-oo=---"-- -- · -- · 

' i r-·--
; 

. ~. . ~ .. ~. . ~. I 

........ 

25.00 

30.00 

SM Gray, saturated silty fine to medium SAND 

Very Loose to Loose 

SM Gray, saturated, silty medium to coarse SAND with shell fragments 

Loose to Medium Dense 

SM Gray, saturated, silty medium to coarse SAND 

Loose to Medium Dense 

Boring Terminated@ 30 Feet 

STATION NO.: 

SPT 
N-VALUE 

WOH-1-1-2 

1-2-2-1 

2-2-1-2 

2-3-3-5 

3-5-3-2 

5-4-7-B 

6-7-9-12 

4-6--7-10 

5-4-5-B 

N/A 

3" Topsoil 

:: 
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FOUNDATION ENGINEERING SCIENCE, INC. 

PROJECT NAME: Proposed Dam/Retention Basin 

Powhattan Development . 

PROJECT NO.: 1-9G106 

I CUENT: Beamer Construction Corporation BORING LOCATION: 

PROJECT LOCATION: James City County, Virginia DRILUNG METHOD: 

FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: 

~ 

1--

1--

-

DEPTH 
(FEET) 

0.00 

0 z 
w 
(!) 
w 
..J 

"""' """' . . . . . : : 

SOIL 

SYMBOL 

CL Gray, moist sandy CLAY 

Very Soft 

SOIL DESCRIPTION 

SM Gray, saturated silty fine SAND 

Loose 

Mud Drilling 

See Figure 3 

2 Feet 

·:··:··=··:· SM Gray, saturated silty fine to coarse SAND with shell fragments 

5.00 ·:··:··:··:· . . 
1-- ·:··:··:··:· 

1--

1--
·:· ·:··:··:· 

1--

1---=::-~-l· . 20.00 .......... .. 

t 
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25.00 : 
-

- : 
-

- : : 

: 
30.00 

-
I -

I 
-· 

SM 

Loose to Medium Dense 

Gray, saturated, silty medium to coarse SAND 

Medium Dense 

Boring Terminated@ 30 Feet 

BORING NO.: FES-3 

DATE: January 8, 1999 

I BORING DEPTH: 30 Feet 

STATION NO.: N/A 

SPT REMARKS 
I N-VALUE I 

I J 
i 3"Topsoil 

WOH/12"-1-2 
~ 
-

2-2-3-3 

3-3-4-4 

3-5-5-6 

3-3-3-3 

4-6-6-9 

11-12-14-16 

5-5-7-11 

4-5-7-6 
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FOUNDATION ENGINEERING SCIENCE, INC. 

PROJECT NAME: Proposed Dam/Retention Basin 

Powhattan Development 

CLIENT: Beamer Construction Corporation 

I PROJECT LOCATION: James City County, Virginia 
I 

I 
j FES REPRESENTATIVE: J. Norman 

i 

DEPTH 0 SOIL z 
(FEET) w 

C) SYMBOL 
w 
..J 

PROJECT NO.: 1-9G106 

BORING LOCATION: Mud Drilling 

j DRILLING METHOD: See Figure 3 

I 
I, I OBSERVED G.W.T.: 2 Feet 

SOIL DESCRIPTION 

0.00 . - :' SM Grayish brown to tan, moist to saturated, silty fine to medium SAND 
-

--
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: . . . . . 
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Very Loose to Loose 

Gray, saturated silty medium to coarse SAND with shell fragments 

Loose to Medium Dense 

Boring Terminated @ 20 Feet 

BORING NO.: FES-4 

DATE: January 8, 1999 

BORING DEPTH: 20 Feet 

--------1 
STATION NO.: N/A 

SPT 
N-VALUE 

WOH-1-2 

3-2-2-3 

1-2-1-2 

2-2-2-3 

3-5-5-7 

5-7-9-1 

4-6-10-10 

REMARKS 

3"Topsoil 
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: Foundation Engineering Science, l"c. 
11843 B Canon Blvd. 
Newport News, VA 23606 
Telephone: (757) 873-4113 Fax.: (7 57) 873-4114 

FIELD COMPACTION DENSITY REPORT 
Project 'Name Powhatan of Williamsburg Secondary Date 

Project No. l-81278.042 G. Contractor 

Client Beamer Construction Corporation Earth Contractor 

Pr<)jcct Location James City County, Virginia Weather 

Gauge# 26788 Model# 1 343o I Density Std. (t. 1 2979 1 Moisture Std. Ct. 

: 

~age 1 
November 8, 2000 

Beamer Construction 
Corporation 

Partly Cloudy 

1 613 I FES REP.: I SB 

Proctor D. D. Opt. Passing Material Description & Classification Source Compaction Ret:tuirement 
~. 

(pen , Moisture #200 6 · ,)u i;'' (%) (%) 

5 118.4 13.4 38.3 Reddish brown :.ilty sand with trace of clay (SM) On-site Modetate effort 

TEST DEPTH £~~ PROC. D.D. MOIST. W.D. % PASS FAIL REN4.ARKS 
NO. (Inches) / (lnchesJ NO. ~PCF) (%) (PCF) COMP 

I 12 ( -4, subgrade \ 5 112.8 ll.l 125.3 9S.3 X 

2 12 -4, subgrade s I 12.7 ~ 125.3 95.2 X 

~ 12 \ -4, S\tbgrade J s 116.8 (10.0) 128.5 98.6 X 

TEST NO. '-...._ ;>( T~OCATTON 

I See attached Figure No. I 

2 See attached Figure No. 2 \\ 

J Sec: attached Figure No. :. \ '-~ 
SPEC. REQUIREMENTS Utility Trench / Sid~walk Structure ' _ Roadway/Parkinj,.. .. ,..; General 

~ ..... .,., ____ ....., ~-~"'~ 

C'OMP;\CTION (%) I 
/ 

95.0 

\'101STI 'JU·: ('l!o) / O.M. ± 20%, 
f-

( ·unnn~·nts I /( 
\ / 
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- _••.:l..:.t:l.:.../.:.t:IO.:_:/_:"-::.:t:l.:_:t:l;_:l~_:l.:,l.:_; .:l:.O:_... _ _:.',;::.O..:_f.::,O.:,.f "+..:..O:.:J:.:.:O::.;:O;__ __ 

J \ ', . .-.\ 

FOUNDATION ENGINEERING SCIENCE, INC. 
<;t:(lTI':CIINIC/\1. I;NVIRONMI":NTAL & ('()NSTRl_I('TION MATrRII\LS 

TI:S I'! NCO 

lllo:.!,1-1~ C /INON 1)()\II.I;V/\Kll 
:--;!'1\l't >ln NJ'WS. VIJ{(i!Nf:'l 2)C>0(> 
I'IIO:'·W i:\7-10_1.~7.\-~11.1 1'.-'\:X: -III-I 

51U') C II.\ RI.I'S nrv ( II~CI.I: 
1{1('1111•10:\ll. V\l{(iJNlt\ 2-'131 
i'IIONI : ;-:qJ.2."~<•·Jl'55 F.·\X: .~N5h 

I )ATE: 

l'iOVJ::MIH:R 8. 2000 

SCALE: H:S PROJECT ~0. 

1-81278.042 N/A 

' ' ·, I 

CONSTRUCTION MATERIALS TESTING SERVICES 

POWHATAN OF WILLIAMSBURG 
SECONDARY 

JAMES CITY COUNTY. VIRGINIA 

FIGURE-I 

Flt:LO COMPACTION DENSITY LOCATION 
SKETCH 
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Foundation Engineering Science, Inc. 
11843 B Canon Blvd. 
Newport News, VA 23606 
Telephone: (757) 873-4113 Fax: (757) 873-4114 

FIELD COMPACTION DENSITY REPORT 
Project Name Powhatan of Williamsburg Secondary Date 

page 1 
October 5, 2001 

Project No. 1-81278.044 G. Contractor Beamer Construction 
Corporation 

Client Beamer Construction Corporation Earth Conttactor 

Project Location James City County, Vil·ginia Weather Sunny 
Gauge# 29129 Mpdel # 1 343o I Density Std. Ct. 1 2962 1 Moisture Std. Ct. 1 673 I FESREP.: ITS 
Proctor D. D. Opt Passing Material Description~ Classification Source Compaction Requirement 

(pcf) ·Moisture #200 
(%) (%) .. 

5 118.4 13.4 38.3 Reddish brown silty sand with trace of CLAY (SM) On-site Moderate effort 

TEST. DEPTH ELEVATION PROC. D.D. MOIST. W.D. % PASS FAll.. REMARKS 
NO. (!nche.o;) (Inches) NO. (PCF) (%) (PCF) COMP 

I 12 Final Lift 5 117.9 10.9 130.8 99.6 X 

2 12 Pinal Lift 5 118.6 11.3 132.0 100.2 X 

3 12 Pinal Lift s 118.5 11.6 132.2 100.1 X 

TEST NO. TEST LOCATION 

1 Site No. l, See attached Figure 

2 Site No. 2, See attached Figure 

3 Site No.3, See att:~ched Figure 

SPEC. REQUIREMF..NTS Utility Trench Sidewalk Structure Road way/Parking General 

(Dam A.t'e<l) 

COMPACTION(%) 95.0 

MOISTURE(%) O.M. ±20% 

Comments I 
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J - \ ..... -\... 
,. 
I ,..,.._ ' 

FOUNDATION ENGINEERING SCIENCE, INC. 
GEOTECHNICAL, ENVIRONMENTAL & MATERIALS TESTING 

11843-B CANON BOULEVARD 
NEWPORT NEWS. VIRG!NXA 23606 

l~HONE: 757-873-4113 FAX: 757-873-41 )4 

EMAIL: FESV A. COM 

DATE: SCALE: FES REPORT NO. 

OCTOBER 5, 2001 NJA . 1-81278.044 

. -.. 

MATERL.c\LS TESTING SERVICES 

POWHATAN OF 'WILLIAMSBURG 
SECONDARY 

JAMES CITY COUNTY, Vffi.GlNIA 

FIGURE-I 

FIELD COMPACTION DENSITY LOCATION 

SKETCH 
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February 27,2009 

Ms. Louise Pearson 
President 

LANDMARK 
DESIGN GROUP 

-
RECEIVED ON 

Powhatan Community Services Association, 11c. 
212 Powhatan secondary Road 
Williamsburg, VA 23188 

Re: Powhatan Dam, 
Dam Monitoring 

rvtoR 2 5 'D9 

Stormv;ater Divisron 

Dear Ms. Pearson: On December 12, 2009 The LandMark Design Group, Inc received a call 
from James City County indicating that a resident of Powhatan had called regarding concerns 
about the stability of the segmental block dam at Powhatan as Williamsburg had received 
approximately 2 inches of rain on the previous day December 11 lh, 2009. We spoke with C.J. 
Jones at Berkeley Realty and he requested that we visit the dam and investigate the concerns 
regarding stability of the dam. 

As you may know, LandMark Design Group, Inc. had performed a monitoring study of the 
Powhatan Dam from August 2006 through November 2006. During this process we established 
recoverable monitoring points at three locations on both the upstream and downstream faces of 
the dam. During this time we also inspected the dam for structural problems and signs of distress 
and movement. Based on the results of that study it was our opinion that no significant 
movements had occurred during the monitoring process. The letter further stated that "the 
movements we have documented during this time are minor and random in direction and are 
consistent with normal expansion and contraction movements associated with this type of 
masonry structure and the normal systematic and random errors associated with the type of 
survey and the equipment utilized". 

On December 12th, 2009 the LandMark Design Group visited the dam as requested to check for 
further movement, signs of distress and to address the concerns of the resident as forwarded to us 
by James City County staff. During that visit we noted that the water level was approximately 6 
feet below the top ofthe dam· We noted that water was s®l)ing from the joints between the 
blocks at the downstream face of the dam, adjacent to the outfall pipe, in a manner similar to that 
noted during our previous monitoring in 2006. In accordance with the request from Mr. Jones at 
Berkeley Realty, we sent a survey crew to the site on December 22, 2008 and again on January 8, 
2009 to recover the monitoring points which were previously established and check for any 
further movement. 

Based on the results of our most recent monitoring survey and inspection it remains our opinion 
that no significant movement of the dam has occurred on either the upstream or downstream faces 
of the dam and that the dam is currently stable and appears to be performing the function for 
which it was designed. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 
4029 Ironbound Road, Suite I 00, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 Jmdg@Jandmarkdg.com 
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Please call me if you have any additional concerns regarding this matter. 

Sincerely, 

~m~ey,P.E.l 
Senior Associate 
Landmark Design Group, Inc. 

LANDMARK 
DESIGN GROUP 
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'' 
Frances Geissler 

From: 
Sent: 
To: 
Subject: 

Frances Geissler 
Tuesday, January 06, 2009 10:49 AM 
'tracy.lassiter@vdot. virginia.gov' 
Barley Mill Rd Inlets 

Hey, Tracy: Hope you had a good holiday and are looking forward to a great 2009. I called your office today to talk 
about Barley Mill Rd. We've gotten a number of complaints about the roadway flooding and I know VDOT has as well. 
Sometime when you have a chance to talk, give me a call -I'm probably easier to find than you are ... ! 

THANKS 

Fran Geissler 
Stormwater Director 
James City County 
287 McLaws Cr Suite 1 
Williamsburg, VA 23185 
fgeissle:r@jarnes-city.va. us 
757-259-1460 
757-259-5833 fax 

' ( r~ / o '1 Tv "-l:..Y~ ~ f--<-
~rLa. .. t}A..~tl)-c. { t.;:;; L-tl.e.Js ~A-e. 

. ~~~ ~ .. ~·!'(~J 

1 

,:..._ t"'-(j..A.. C~J.-4- ~f 

~!tl 
~ fC-t.e. Or:x;ft 

~a (,<) i t 1 b.:._ 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 092



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

CooE CoMPLIANCE 

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

LandMark Design Group 
4029 Ironbound Road 
Williamsburg, Va. 23188 
Attn: Mr. Stephen A. Romeo, L.S. 

ENVIRONMENTAL DIVISION 

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

Re: Powhatan of Williamsburg Secondary 
Road Extension and Stormwater Management Facility 
County Plan SP-38-99, Amended SP-94-00 
County BMP ID Code: PC 136 

Dear Mr. Romeo: 

PLI.\INING 

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

September 19, 2 00 1 

ComiTY E:-~GI:-IEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 259-4116 

The Environmental Division has reviewed a record drawing as submitted on September 13'h 2001 for the 
above referenced project. The record drawing provides as-built information for a regional dry detention facility 
constructed using a reinforced soil retaining wall system consisting of segmental concrete facing units with geogrid. 

Based on our review of information as submitted and a concurrent field observation as performed on 
September 18'h 2001, the following items must be addressed prior to release of the developer's surety instrument for 
the stormwater management/BMP facility and to address pending issues related to other projects in the basin's 
tributary area. 

Construction Certification: 

1. In accordance with the Note # 18 on Sheet C-9 of the approved pIan, construction certification for the 
stormwater management/BMP facility is required. None was provided. This is especially important since 
the dam structure was engineered/constructed on a prepared subgrade with a segmental retaining block wall 
system using controlled earthen backfill and geogrid reinforcement. The certification can be in letter format 
or by use of the certification statements in Section 4 of the JCC Stormwater Management/BMP Facilities, 
Record Drawing and Construction Certification, Standard Forms & Instructions. 

Record Drawing: 

2. The professional seals as provided on record drawing sheets R-1 and R-2 require signature and date. 

3. Along with the record drawings, submit fully completed record drawing and construction certification forms 
and applicable record drawing checklists from the James City County, Stormwater Management/BMP 
Facilities, Record Drawing and Construction Certification, Standard Forms & Instructions (packet). The 
Environmental Division began use of the forms and checklists in this packet effective February 1" 2001. 

4. Show the following additional information on Sheet R-1 of the record drawing set: riser crest elevation; 
riser size and material type; and outlet protection location, type and dimensions. 
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5. Show the following additional information on Sheet R-2, Section A-A of the record drawing set: riser 
material as aluminum ASTM A-29 rather than CMP; and low flow orifice headwall and grate structure type. 

6. In general, design top of dam elevation including concrete capping is at El. 48.0. A note as provided on 
Sheet R-1 of the record drawing set indicates soil filling between the structural wall units was still in 
progress at the time of survey. Therefore, the upper detail (dam profile) on Sheet R-2 is not correct, as it 
represents the top of dam as fully complete and constructed to El. 48.0. Complete the detail annotated as 
necessary with construction information. 

7. If possible add the following County identifiers to the lower right hand comer of each record drawing: 
County Plan Number SP-38-99 and BMP ID Code No.: PC 136. 

Construction-Related Items: 

8. Based on review of the record drawing and a subsequent field inspection, top of dam construction is 
incomplete. Upstream and downstream wall construction in a middle 70ft. portion of the dam appears to 
be at or near design elevation; however, soil backfill, geogrid and concrete capping has not been placed. In 
remaining portions of the dam to the east and west, it appears that upstream and downstream wall 
construction is not completed and at least two (2) more rows of block are necessary along with geogrid, soil 
placement and capping. Therefore wall, soil and geogrid placement in the upper portions of the dam is 
substantially incomplete along the entire length of dam. Also, construction material including pallets of 
wall blocks, concrete caps are currently being stockpiled along the top of dam and geogrid is exposed in 
several areas indicating work-in-progress. (Note: This is also confirmed by a note on record drawing R-1 
and top of dam fill spot elevations which ranged from a low elevation of 45.8 to a high of 46.39. Design 
high water elevation is El. 46.62 and top of dam elevation is at El. 48. 0). Top of dam construction must be 
completed in accordance with the approved design plan. 

9. Construction appears substantially incomplete on the east side of dam. Between the last line of upstream 
and downstream block walls there is loose (not compacted) soil material and backfill has not been work in 
directly adjacent to the wall. Also, it does not appear that geogrid is present along the top line of blocks in 
this area. 

10. Install concrete capping and handrail per the approved design plan along the entire length of the dam 
structure. 

11. Install riprap-lined channels as proposed along both the upstream and downstream toes of the block wall in 
accordance with the approved design plan. These devices are intended to prevent erosion along the base 
(toe) of the wall due to incidental drainage. Toe erosion may be detrimental to the structural integrity of the 
retaining wall system. 

12. Repair toe erosion forming along the downstream west side and the upstream east side of the dam. Erosion 
gullies were forming where the wall meets existing grade. 

13. Grade and stabilize disturbed soil areas present between the upstream face of the wall and the manmade 
channel which conveys drainage from Powhatan Secondary Phase 6 to the natural channel. Silt fence 
present between the manmade channel and the upstream wall face can be removed once the area has 
adequate stabilization. Until stabilization is achieved, the silt fences will require maintenance. At the time 
of the inspection, most of the silt fence between the wall and the channel had sediment depths at or greater 
than Yz the silt fence height, therefore cleaning and maintenance (including replacement if necessary) is 
required until stabilization of the fence's tributary area is achieved. 

14. Clean the entire area along the immediate upstream face of the dam of debris, trash and dead wood 
materials. 
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•· 

15. Clean and remove all sediment and vegetation (within 5 feet) at the upstream end of the low flow BMP 
orifice and add VDOT # 1 stone in accordance with the approved design plan. The upstream end of the low 
flow orifice is a VDOT EW -11 structure with a wire mesh grate covering. Sediment was observed 
approximately 6 inches to 1 ft. deep at the entrance to the low flow BMP orifice. 

16. Clean and remove sediment from the outfall end of the 36-inch storm drain pipe located to the east of the 
riser at the upstream face of the dam. This includes the removal of sediment within the pipe, in the 
approximate 25' x 15' stilling basin area located directly at the outfall of the storm drain and within the 
riprap outfall channel which conveys flow from the stilling basin downstream to the natural channel. 
Sediment was observed approximately 1 ft. deep in the pipe, 3 ft. deep in the stilling basin and I ft. deep in 
the outfall channel. 

17. Remove the soil stockpile located on the slope area to the east of the dam structure. 

18. Stabilize with seed and mulch large bare soil areas present on the valley slopes directly adjacent to the east 
and west of the dam structure. 

19. Stabilize with seed and mulch a large bare soil area present in front of the downstream east face of the wall. 

20. Clean and remove sediment from the riprap outlet protection device located at outfall of the 42-inch RCP 
barrel through the dam. Ensure the dimensions/quantities of the riprap meet specifications of the approved 
design plan (ie. 78 square yards of Class I riprap, La=30 feet). 

21. Remove debris and stockpiled construction material located at the top of the hill west of the dam. These 
materials are located within an existing wooded area approximately 150 feet from the dam. 

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with fmal 
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be 
required once the above items are adequately addressed. Please contact me at 757-253-6639, or the assigned 
Environmental Division inspector Beth Davis at 757-253-6702, if you have any further comments or questions. 

cc: Lawrence Beamer, Powhatan Enterprises Inc. (fax) 

G:\SWMProg\AsBuilts\SP3899.pcl36 

Civil Engine r 
Environmental Division 
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Scott Thomas 

From: 
Sent: 
To: 
Subject: 

To: 
From: 
Date: 
Subj: 

Scott Thomas 
Wednesday, October 04,2000 10:41 AM 
Mike Woolson; Beth Davis 
Powhatan Secondary BMP 

File, Mike Woolson, Beth Davis 
Scott J. Thomas 
October 3, 2000 
Powhatan Secondary BMP & Road Extension (Large Wall BMP) 
Plan SP-38-99 

Mike Woolson & Myself were at the job site on Tuesday October 3rct 2000. Little progress had been made since 
a previous inspection on July 24th. Since the last inspection, a new contractor Larry Hill (Hill Construction) was 
hired to finish construction of the BMP. 

Based on our inspection and discussion with Larry Hill, two concerns are noted. 

1) It did not appear that aPE was properly performing density testing ofbackfill material in accordance 
with Sheet 14 of the approved plan. Adequate monitoring of compaction is a necessity to adequately 
certify to construction of the facility. 

2) Additional erosion and sediment controls were necessary due to the collection of sediment at the silt 
fence on the downstream side of the work area. Sediment migration offsite into wetland area is 
imminent unless additional controls are implemented. The natural stream is now fully diverted through 
the pond barrel pipe and it appears upslope drainage was diverted around the work area by use of 
temporary diversion dikes. Now that the natural stream and upslope drainage is diverted, better erosion 
and sediment control measures can be implemented to minimize this condition such as temporary 
seeding, silt fence parallel to the stream, etc. (in non-work areas) to limit contact of the natural stream 
with disturbed soil. / 

7VeX:ftJt,Y 
I personally discussed both of these items with Lawrence Beamer via phone conversation on Wedvesftay 
October Jrd. I specifically told him that certification of the facility will require evidence of compaction and soil 
testing (Standard Proctor) results. Also, I requested that once the riser pipe is received, we want to see a 
material certification (shop drawing) for the pipe material. Note: Due to a specific request and subsequent 
approval letter from Darryl (dated Feb 24th) a replacement aluminized corrugated metal pipe with an aesthetic 
painted surface was substituted for reinforced concrete pipe per the approved plan drawing. We want to ensure 
an aluminized CMP is installed and not plain galvanized. 

Also, based on manufacturer material sheets on the site, the following is information on the retaining wall 
blocks: 

Mesa Straight Face Grey 
Product # MESA21 
United Concrete Products LLC 
1-800-541-9146 

Continue to monitor site activities related to these issues. Let me know if you see any signs that compaction 
testing are not being performed and I will followup with written correspondence. 

Thanks Scott 

1 
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Larry S. Barry. P.E., President 
Norman H. Mason, L.S .. VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson, P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E. P., P.W.S. 

November 15, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
PO Box 8784 
Williamsburg, Virginia 23187-8784 

Subject: 

Dear Scott: 

Powhatan of Williamsburg 
Stormwater Management Facility Certification 
County BMP Code: PC 136 

Clayton E. Massey. P.E. 
Charles R. Orsborne, L.S. 
Stephen A. Romeo. L.S. 
Mark W. Strickland, P.E. 

William R. Turner. Jr., A.I.C.P. 
A. Gary Webb. P.E. 

As I have stated in my previous letter and in the meeting November 13, 2001, the work on the subject 
BMP was monitored by me or someone from our office as it was being done. I am satisfied that it is 
structurally sound and suitable for service. 

You were presented a construction log which listed chronologically the visits made to the site. Enclosed 
is a copy of that log and copies of the time sheet report from which that information was extracted. This 
log indicates 38 visits of which 26 were by me. Bear-in-mind these are visits that were charged to the 
account number; I know that I made other visits to look in on the work, which were not charged. Recalling 
that is what led me to the additional photographs, which I have also enclosed. 

The dam foundation was excavated to firm subgrade and backfilled with compacted structural material. 
This fill was raised in an embankment about four feet above original grade and the concrete pipe was 
placed through it. In July of 2000 (see three photos dated July 24, 2000), the embankment was excavated, 
dewatered and prepared for the construction of the segmental masonry unit (SMU) wall. 

The construction of the SMU wall consisted of the following steps: 1. The block was placed in courses on 
a compacted base. 2. Drainage stone was placed against the block. 3. The geo-grid was attached to the 
block and laid over a layer of compacted fill. 4. The layers of geo-grid from opposite sides were 
interleaved such that the lifts were half of the vertical grid spacing. I observed the work as it continued 
through the summer. Late in August, the first contractor left the job and the work stopped. The first part 
of the videotape left with you shows the approximate progress of the work at that the end of August. In 
October 2000 a new contractor resumed work. The first two weeks were spent on the inlet structure. In 
mid-October the SMU wall with fill resumed. Compaction was taken early in November. Work proceeded 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, SUite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@Jandmarkdgwb.com 
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Scott J. Thomas 
James City County 
Department of Development Development 

November 15, 2001 
Page2 

in good order until the end of November, at which time we noted a deformation of a section of wall. This 
is shown on the second part of the videotape. 

One can note the relative height of the wall and fill by counting courses of block. The second set of three 
photos enclosed show the state of the dam on May 14, 2001. 

Based upon some of the concerns you have expressed; I think it would be appropriate to say something 
about the structure of the dam. First of all, it is not an earthen dam in the classic sense. Functionally, it is 
more like a cellular coffer dam. The SMU' s form the outer shell and the core is a matrix of soil and geo
grid fabric attached to the shell. It is flexible; it should be able to endure settlement or heaving. Soil 
moisture is a concern while it is being placed and compacted. This is a "dry pond". There is no 
permanent pool, and any impoundment by design will be short duration. Drainage stone is incorporated 
behind the faces to lower the pharetic surface. 

As I stated previously, it is my opinion that this dam has been constructed in accordance with the design 
and will function as intended. 

As I was finishing this letter, Mr. Beamer delivered a letter from F.E.S., which I have enclosed. It is self
explanatory. 

I hope this addresses your questions and you will be able to accept the certification. Please feel free to 
contact me if anything is unclear. 

Very truly yours, 

up Inc. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Lawrence Beamer 
File 1780041-001.34 

LANDMARK 
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Scott Thomas 

From: Scott Thomas 
Sent: 
To: 

Friday, November 09, 2001 4:15PM 
John Horne 

Cc: Darryl Cook 
Subject: RE: Powhatan Dam 

John, I amok for ll:OOam on Tuesday. 

I got a letter about 1/2 hour ago from the certifying engineer. It is a 
brief two page summary letter which gives some background information on 
his inspection work at the dam and a list of inspection dates. He ends 
the letter by saying "enclosed is a summary of the dates LandMark 
observed the work at the subject project and supplemental information 
will be made available at our meeting November 13, 2001. 

Our arrangement was to have the information to me to scan prior to the 
meeting. Although not my preference, I am willing to still meet if all 
in attendance realize that we will need time to review the supporting 
data, assuming it is submitted on Tuesday. 

Scott 

-----Original Message----
From: John Horne 
Sent: Friday, November 09, 2001 4:01 PM 
To: Darryl Cook; Scott Thomas 
Subject: FW: Powhatan Dam 

Can you guys do it at 11? 

-----Original Message-----
From: Gerhardt, Paul W. [mailto:pwgerhardt@kaufcan.com] 
Sent: Friday, November 09, 2001 2:09 PM 
To: 'jtphorne@james-city.va.us' 
Subject: RE: Powhatan Dam 

John, Murphy's Law has taken hold and I have been advised that the 
inspecting engineer from Landmark now has a conflict problem---I think 
it is 
very important that he be in attendance so could we meet instead any 
time up 
to noon or at 4:00? If that won't work please let me know a couple 
other 
dates and times that I can coordinate--I know I am open on next Thur 
except 
for the ORB meeting. Thank you, Paul 

-----Original Message-----
From: jtphorne@james-city.va.us [mailto:jtphorne@james-city.va.us] 
Sent: Thursday, November 08, 2001 12:38 PM 
To: Gerhardt, Paul W. 
Cc: decook@james-city.va.us; scottt@james-city.va.us 
Subject: RE: Powhatan Dam 

How about 1:30 on Tuesday, assuming that Landmark gets the information 
to 
Scott before that time. Be aware that we do not work on Monday. 
-----Original Message-----

1 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 099



From: Gerhardt, Paul W. [mailto:pwgerhardt@kaufcan.com] 
Sent: Thursday, November 08, 2001 10:32 AM 
To: 'jtphorne@james-city.va.us' 
Subject: RE: Powhatan Dam 

John-thanks for the response. Tues is good--I have informed Landmark 
and 
they will have the inspecting engineer available for the meeting. When 
you 
have a time set please let me know. Landmark is still compiling their 
information and I have asked that they expedite the process. They are 
trying to have the bulk of the info by Friday, but apparently they need 
to 
reproduce some photographs and video tape segments. Paul 

-----Original Message-----
From: jtphorne@james-city.va.us [mailto:jtphorne@james-city.va.us] 
Sent: Thursday, November 08, 2001 9:42AM 
To: Gerhardt, Paul W. 
Cc: decook@james-city.va.us; scottt@james-city.va.us 
Subject: RE: Powhatan Dam 

The next time we are going to be available is next Tuesday. I will be 
getting some available times from Scott and Darryl and will get those to 
you 
today. Prior to that meeting, however, please have whoever is compiling 
this information send it to Scott Thomas. The meeting will only be 
productive if he has had a chance to at least scan the information 
beforehand. 

-----Original Message-----
From: Gerhardt, Paul W. [mailto:pwgerhardt@kaufcan.com] 
Sent: Wednesday, November 07, 2001 5:30 PM 
To: John T. P. Horne (E-mail) 
Subject: Powhatan Dam 

John-in follow-up to our telephone conversation the other day and , 
Landmark 
Design has advised me that they are compiling more detailed information 
regarding their construction oversight (notes, site visits, etc) and 
will 
be ready to meet Thur/Fri/Mon/Tues at a time convenient to you. 
let 
me know what will work for you. I will tell Landmark to bring the 

Please 

certifying engineer unless you advise otherwise. Thank you , Paul 

The information contained in this electronic message is legally 
privileged 
and confidential under applicable law, and is intended only for the use 
of 
the individual or entity named above. If you are not the intended 
recipient 

of this message, you are hereby notified that any use, distribution, 
copying 
or 
disclosure of this communication is strictly prohibited. If you have 
received 
this communication in error, please notify Kaufman & Canales at (757) 
624-3000 
or by return e-mail to helpdesk@kaufcan.com, and purge the communication 

immediately without making any copy or distribution. 
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Lany s. Ban}t P.E. ftesidenC 
Norrlal H. Mason. L.s... VP 
\Citql1 B. R'imet CLA 
Elzabefh .l. .Anderson. P.E. 
J'mnedl A. Dietcs 
Robert P. Kert R.E.P.. P.W.S. 

February 22, 2002 

Ms. Jill E.. Schmidle 
Senior P1anoec 
James City County 
P.O. Box 8784 
Williamsbmg, VA 23187-&784 

LANDMARK 
DESIGN GROliP 

Re: Powhatan SecondalyRoadExtt:usion & BMP Site Plan Amendment 
Case No. SP-097-01 (Amendment to SP-94-00 (Amendment to SP-38-99)) 

Dear Jill: 

Claylm E.~ P.E. 
01artes R. Osbane LS. 
Slqj1en A.lbneo. LS. 
Mark w. Sbicldcn1 P.E. 

Wiliim R. 1in1et i. A.LCP. 
A. Gary webb. P.E. 

sp-o'f7-e'J I 

Accompanying this letter are ten sets of plans for the referenced project, revised pursuant to your letter dated October 10, 
2001 and email from Scott Thomas dated November 19,2001. The following revisions have been made: 

1. The 20-foot access easement shown on the previously approved plan bas been replaced with open space which provides 
access to the dam ftom West Providence Road in Powhatan Secondary Phase VI-A. Existing contours have been revised 
to reflect present conditions. Proposed grading has been provided to adequately direct runoff away from the dam 

2. Based on our field observation, we conclude that the in situ soil exlnbits the characteristics more representative by the 
lower range of the erodibility factor, k, and the existing slopes are on the lower end of the scale. Therefore, it is our 
assertion that once properly stabilized and vegetated, erosion potential will be negligible. Existing slopes have already 
been seeded and strawed with a mix of fescue and rye due to the season. Proposed grading has been provided and the 
potential for erosion is negligible. 

3. The presence or lack of paving on the top of the dam has no structural ramifications. The amount of water potentially 
entering the earth core ftom the top is insignificant compared to water impounded behind the dam Mr. Phillips, in his 
prior response (November 15, 2001), pointed out that drainage stone was incorporated mto the cross-section to maintain 
a low phreatic surface. An additional sheet. C-14A, has been added to reflect these changes. 

4. Existing contours have been revised to reflect present conditions. Proposed grading has been provided to direct runoff 
away ftom the dam. 

5. A maintenance plan has been added to Sheet C-14A, as requested. 

If you need further clarification or need to discuss any of our responses, please contact us at 253-2975. 

Best regards, 

The LandMark Design Group Inc. 

SAR/mch 
Enclosure 
File; 1780041-001.34 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
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Larry S. Barry. P.E., President 
Norman H. Mason. L.S., VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson, P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.W.S. 

November 15, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
PO Box 8784 
Williamsburg, Virginia 23187-8784 

Subject: 

Dear Scott: 

Powhatan of Williamsburg 
Stormwater Management Facility Certification 
County BMP Code: PC 136 

Clayton E. Massey, P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark w. Strickland. P.E. 

William R. Turner. Jr., A.I.C.P. 
A. Gary Webb, P.E. 

As I have stated in my previous letter and in the meeting November 13, 2001, the work on the subject 
BMP was monitored by me or someone from our office as it was being done. I am satisfied that it is 
structurally sound and suitable for service. 

You were presented a construction log which listed chronologically the visits made to the site. Enclosed 
is a copy of that log and copies of the time sheet report from which that information was extracted. This 
log indicates 38 visits of which 26 were by me. Bear-in-mind these are visits that were charged to the 
account number; I know that I made other visits to look in on the work, which were not charged. Recalling 
that is what led me to the additional photographs, which I have also enclosed. 

The dam foundation was excavated to firm subgrade and backfilled with compacted structural material. 
This fill was raised in an embankment about four feet above original grade and the concrete pipe was 
placed through it. In July of 2000 (see three photos dated July 24, 2000), the embankment was excavated, 
dewatered and prepared for the construction of the segmental masonry unit (SMU) wall. 

The construction of the SMU wall consisted of the following steps: 1. The block was placed in courses on 
a compacted base. 2. Drainage stone was placed against the block. 3. The geo-grid was attached to the 
block and laid over a layer of compacted fill. 4. The layers of geo:grid from opposite sides were 
interleaved such that the lifts were half of the vertical grid spacing. I observed the work as it continued 
through the summer. Late in August, the first contractor left the job and the work stopped. The first part 
of the videotape left with you shows the approximate progress of the work at that the end of August. In 
October 2000 a new contractor resumed work. The first two weeks were spent on the inlet structure. In 
mid-October the SMU wall with fill resumed. Compaction was taken early in November. Work proceeded 

Engineers • Planners • SuNeyors • Landscape Architects • Environmental Consultants 
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/ 

Scott J. Thomas 
, James C1ty County 

' Department of Development Development 

November 15, 2001 
Page2 

in good order until the end of November, at which time we noted a deformation of a section of wall. This 
is shown on the second part of the videotape. 

One can note the relative height of the wall and fill by counting courses of block. The second set of three 
photos enclosed show the state of the dam on May 14, 2001. 

Based upon some of the concerns you have expressed; I think it would be appropriate to say something 
about the structure of the dam. First of all, it is not an earthen dam in the classic sense. Functionally, it is 
more like a cellular coffer dam. The SMU's form the outer shell and the core is a matrix of soil and gee
grid fabric attached to the shell. It is flexible; it should be able to endure settlement or heaving. Soil 
moisture is a concern while it is being placed and compacted. This is a "dry pond". There is no 
permanent pool, and any impoundment by design will be short duration. Drainage stone is incorporated 
behind the faces to lower the pharetic surface. 

As I stated previously, it is my opinion that this dam has been constructed in accordance with the design 
and will function as intended. 

As I was finishing this letter, Mr. Beamer delivered a letter from F.E.S., which I have enclosed. It is self
explanatory. 

I hope this addresses your questions and you will be able to accept the certification. Please feel free to 
contact me if anything is unclear. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Lawrence Beamer 
File 1780041-001.34 

LANDMARK 
DESIGN GROUP 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 103



Larry S. Barry. P.E.. President 
Norman H. Mason. L.S .. VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.W.S. 

December 20, 2001 

Mr. Darryl E. Cook, P.E. 
Director Environmental Division 
James City County 
P.O. Box 8784 
WiJiiamsburg, Virginia 23187-8784 

LANDMARK 
DESIGN GROUP 

RE: Powhatan ofWiJiiamsburg Secondary 
BMP PC 136 

Dear Darryl: 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W Strickland. P.E. 

William R. Turner. Jr .. A.I.C.P. 
A. Gary Webb. P.E. 

I am in receipt of your November 16, 2001 Jetter to Lawrence Beamer, regarding the referenced project. You state 
that project documentation was not consistent with your expectations as it relates to the provisions of your stormwater 
management program. I'd like to remind you that the project was approved and issued permitting (including all 
necessary renewals) for construction by your office, prior to your adoption of your stormwater management program. 
You also state that "great reliance is being placed on the professional judgment ofthe certifying engineer, LandMark 
Design Group". I do not understand the purpose of this statement. Are you questioning our professional judgment? 
Absolute reliance should be placed on our certification. That's what the Commonwealth of Virginia Board for 
Architects, Professional Engineers, Land Surveyors, Certified Interior Designers and Landscape Architects requires 
of us both individually and corporately. Do you place great reliance or absolute reliance on your Doctor's 
prescription of medicine to remedy an ailment? What gives you reason to have concern about our professional 
judgment? Has any design of ours failed? If so, please provide me documentation. You then state that "Therefore, 
liability for any defects in the structure wiiJ be considered by the County to be the responsibility of LandMark Design 
Group and future owners will be directed to them to resolve any problems that might develop with this storm water 
management structure." What authority do you have and under what legal statute was it promulgated that permits you 
to assign liability? How are you able to arbitrarily forecast the cause of any problems that might develop with this or 
any storm water management structure? By making the statements you've made in your letter, are you trying to 
reiieve yourseif of your responsibiiitie~ to ensure that the structure is maintained as you expect? As you can see, your 
letter raises several questions that require answers, which we're looking forward to receiving. 

Sincerely, 

The LandMark Design Group Inc. 

~~~ 
Stephen A. Romeo, L.S. 
Principal 

CC: Mr. Lawrence Beamer 
Paul Gerhardt, Esq. 
Powhatan Secondary Homeowner's Association 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
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Generally, this packet contains all information which pertained to review and acceptance of 
interim record drawings and construction certification for the regional BMP structure PC 136. This 
information does not constitute approval of final certification documents (record drawing & construction 
certification). 

County interim certification letter to L. Beamer dated 11/16/01. 

Letter from LandMark to JCC Env Div dated 11115/01. Includes additional information and list 
of inspection dates. 

Letter from PES dated 11/13/01 to support certification. 

Letter from LandMark to JCC Env Div dated 11109/01. Additional information. 

Certification from LandMark dated 10/30/01 using County standard form/statement. 

• Email from SJT JCC Env Div to LandMark giving 3 options for certification. 

• Email from SJT JCC Env Div to LandMark. Re: Compaction reports/missing information. 

• Letter from LandMark to JCC Env Div dated 10/24/01. Additional information. 

Letter from JCC Env Div to LandMark dated 10/16/01. Requested additional information to 
support certification. 

Transmittal from LandMark to JCC Env Div dated 1 0/09/0 l. Submission of revised record 
drawing. Includes certification statement for record drawing 10/09/01 and construction 
certification statement dated 10/09/01 and RD/CC information forms. 

Transmittal dated 10/10/01 from LandMark. Geotechnical information including original 
geotech report dated 01118/99 and field compaction density test reports by PES dated 11/20/00 
and 10/10/01. 

• Letter from LandMark dated 9/20/01 to JCC Env Div. Re: Responses to County comment letter. 

• Letter from JCC Env Div to LandMark dated 09/19/01. Record drawing, construction 
certification and construction (field) related comments. Resulting from review of as-built and 
field inspection ofBMP. 

Transmittal from LandMark dated 09113/01. Original submission of as-built drawing. 

Organized & Prepared by: 
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DEVELOPMENT MANAGEMENT 
101-E MouNTs B,w RoAD, P~O. Box 8784, WILLIAl\4SBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fa..'!:: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CooE CoMPLIANCE 

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

E:-MRONMEYfAL DIVISION 

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

PL-I.'INING 

(7;;) 253-6685 
planning@ james-city. va. us 

November 16, 2001 

Beamer Construction Corporation 
13341 Warwick Boulevard 
NewportNews, Va. 23602 

Attn: Mr. Lawrence E. Beamer, President 

Re: Powhatan of Williamsburg Secondary 
Stormwater Management Facility Interim Certification 
County BMP ID Code: PC 136 

Dear Mr. Beamer: 

Coum E:'lGINEER 

(757) 253-6678 
biTEGRATED PEST MA.'IAGEMEYr 

(757) 259-4116 

The Environmental Division has thoroughly reviewed the submission from LandMark Design 
Group dated November 15, 2001, which also included a supplemental attachment from Foundation 
Engineering Science, Inc. dated November 13,2001. 

Based on our review of the material; the interim certification for the facility, is acceptable based 
on this document and others which were previously submitted including: 

Interim Record Drawing by LandMark dated I 0/07/0 1 which contains a record drawing 
certification dated 10/09/0 I and an interim construction certification dated 10/09/01. 

Interim Construction Certification by LandMark (in standard statement form format) 
dated 10/30/01. (Note: This certification form cannot serve as a final construction 
certijzcationfor the facility as plan approval under County Plan No. SP-97-01 has not 
received final site plan approval.) 

Supplemental letter by LandMark dated October 24th 2001. 

Supplemental letter by LandMark dated November 9th 200 I. 

Although project documentation, including compaction soil test reports (frequency) and 
documentation of construction observation/monitoring effort, was not consistent with our expectations as 
it relates to the provisions of our storm water management program, the certification statements as 
provided along with all the supporting items listed above were ultimately deemed acceptable to satisfy 
the provisions of construction certification for stormwater management facilities as outlined under the 
current Record Drawing and Construction Certification program. However, due to the limited supporting 
project documentation, great reliance is being placed on the professional judgment of the certifying 
engineer, LandMark Design Group. 
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Therefore, liability for any defects in the structure will be considered by the County to be the 
responsibility of LandMark Design Group. You and future owners will be directed to them to resolve 
any problems that might develop with this stormwater management structure. 

In the future, when constructing stormwater management facilities that involve earth fill 
structures or embankments, if decisions are made by you (as owner) or your certifying engineer to vary 
considerably from testing recommendations of the project's geotechnical report, these changes will need 
to be properly documented by supporting field reports and copies of test reports should be forwarded to 
our office as a courtesy as construction progresses. At a minimum, testing and documentation should 
follow the requirements of the Virginia Stormwater Management Handbook, Minimum Standard 3.01 
and Appendix 3 as well as any applicable manufacturer's specifications (construction and quality control 
manuals), regardless of whether the impounding structure is an earthen fill embankment or if specialized 
structures are utilized such as segmental concrete facing walls. 

A current copy of the James City County Environmental Division, Stormwater Afanagement I 
BlvfP Facilities, Record Drawing and Construction Certification, Standard Forms and Instructions 
(Certification Packet) is attached for your future use and reference. 

If you have any questions or comments regarding this issue, please contact us at 757-253-6673 or 
757-253-6639, respectively. 

Sincerely, 

)Ja_~~(cJ_ 

cc: Steve Romeo, LandMark Design Group 
Richard Phillips, LandMark Design Group 
Raja El A war, FES Inc. 
Powhatan Secondary Homeowners Association 

File: SWMProg\ZAsbuilts\ClarLetters\PC 136.2 

Darryl E. Cook, P.E. 
Director 
Environmental Division 

eer 
Environmental Division 
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Larry S. Barry. P.E.. President 
Norman H. Mason. L.S .. VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.WS. 

November 15, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
PO Box 8784 
Williamsburg, Virginia 23187-8784 

Subject: 

Dear Scott: 

Powhatan of Williamsburg 
Stormwater Management Facility Certification 
County BMP Code: PC 136 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W Strickland. P.E. 

William R. Turner. Jr .. A.I.C.P. 
A. Gary Webb. P.E. 

As I have stated in my previous letter and in the meeting November 13, 2001, the work on the subject 
BMP was monitored by me or someone from our office as it was being done. I am satisfied that it is 
structurally sound and suitable for service. 

You were presented a construction log which listed chronologically the visits made to the site. Enclosed 
is a copy of that log and copies of the time sheet report from which that information was extracted. This 
log indicates 38 visits of which 26 were by me. Bear-in-mind these are visits that were charged to the 
account number; I know that I made other visits to look in on the work, which were not charged. Recalling 
that is what led me to the additional photographs, which I have also enclosed. 

The dam foundation was excavated to firm subgrade and backfilled with compacted structural material. 
This fill was raised in an embankment about four feet above original grade and the concrete pipe was 
placed through it. In July of 2000 (see three photos dated July 24, 2000), the embankment was excavated, 
dewatered and prepared for the construction of the segmental masonry unit (SMU) wall. 

The construction of the SMU wall consisted of the following steps: 1. The block was placed in courses on 
a compacted base. 2. Drainage stone was placed against the block. 3. The geo-grid was attached to the 
block and laid over a layer of compacted fill. 4. The layers of geo-grid from opposite sides were 
interleaved such that the lifts were half of the vertical grid spacing. I observed the work as it continued 
through the summer. Late in August, the first contractor left the job and the work stopped. The first part 
of the videotape left with you shows the approximate progress of the work at that the end of August. In 
October 2000 a new contractor resumed work. The first two weeks were spent on the inlet structure. In 
mid-October the SMU wall with fill resumed. Compaction was taken early in November. Work proceeded 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-D049 lmdg@landmarkdgwb.com 
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Scott J. Thomas 
James City County 
Department of Development Development 

November 15, 2001 
Page2 

in good order until the end of November, at which time we noted a deformation of a section of wall. This 
is shown on the second part of the videotape. 

One can note the relative height of the wall and fill by counting courses of block. The second set of three 
photos enclosed show the state of the dam on May 14, 2001. 

Based upon some of the concerns you have expressed; I think it would be appropriate to say something 
about the structure of the dam. First of all, it is not an earthen dam in the classic sense. Functionally, it is 
more like a cellular coffer dam. The SMU's form the outer shell and the core is a matrix of soil and geo
grid fabric attached to the shell. It is flexible; it should be able to endure settlement or heaving. Soil 
moisture is a concern while it is being placed and compacted. This is a "dry pond". There is no 
permanent pool, and any impoundment by design will be short duration. Drainage stone is incorporated 
behind the faces to lower the pharetic surface. 

As I stated previously, it is my opinion that this dam has been constructed in accordance with the design 
and will function as intended. 

As I was finishing this letter, Mr. Beamer delivered a letter from F.E.S., which I have enclosed. It is self
explanatory. 

I hope this addresses your questions and you will be able to accept the certification. Please feel free to 
contact me if anything is unclear. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Lawrence Beamer 
File 1780041-001.34 

LANDMARK 
DESIGN GROUP 
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Larry S. Barry. P.E.. President 
Norman H. Mason, L.S., VP 
Vaughn B. Rinner. C. L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E. P.. P.W.S. 

November 9, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
PO Box 8784 
Williamsburg, Virginia 23187-8784 

Subject: 

Dear Scott: 

Powhatan of Williamsburg 
Stormwater Management Facility Interim Certification 
County BMP Code: PC 136 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W. Strickland. P.E. 

William R. Turner. Jr.. A.I.C.P. 
A. Gary Webb, P.E. 

Please be advised that I have signed the construction certification for the subject facility on October 
30, 2001. I am satisfied that the dam is structurally sound and adequate for the use intended. 

The construction of this facility extended over a period much longer than we would have liked. 
Work activity was sporadic, but when work was being done I or someone from our office was 
monitoring it at least weekly. This included the removal of unsuitable material to firm subgrade, the 
placement of compacted structural aggregate base, the placement of the masonry units and interior 
fill. Construction started in April of2000, and the fill was to within three feet of the top ofthe dam, 
two months before the current standards were implemented. Your letter of October 16, 2001 to me 
and Steve Romeo seems to imply that required documentation has been withheld. I can assure you 
that this is not the case. Based upon my observations of the work I did not believe compaction tests 
were necessary throughout the development of the fill section, but did advise the Owner to have a 
test "for the record". A test was done November 8, 2000 when the fill had been completed to 
approximately Elevation 41. On November 29th during a regular visit we noted that a recently 
placed section of wall had been pushed out of alignment. At that time the fill had been raised to 
elevation 45. We advised the Owner and his subcontractor to stop work and make repairs. The 
repair work was started early in 2001, but it was not satisfactorily completed until the end of 
September. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, SUite 100, Williamsburg, VA 23188 (7571 253-2975 FAX: (757)229.0049 lmdg@landmarkdgwb.com 
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Scott J. Thomas, P.E. 
James City County 
Department of Development Management 

November 9, 2001 
Page 2 

In my opinion the dam is now complete and suitable for service. Enclosed is a summary of the 
dates LandMark observed the work at the subject project and supplemental information will be 
made available to the County at our meeting November 13, 2001. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Brett Barr 

RSP/jmr 

LANDMARK 
DESIGN GROUP 
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Scott Thomas 

From: Scott Thomas 
Sent: 
To: ··.~ ··'~·:=:~-~~hillips@landmarkdgwb.com' 
Cc: Darryl Cook; Pat Menichino 
Subject: Powhatan Dam PC 136 

To date, the additional soil/compaction test data or construction inspection (monitoring) reports as completed 
during construction of the dam have not been forwarded to our office as requested. Our office needs informed 
as to whether the backfill was fully tested in accordance with the geotechnical report (study) for the dam. If 
testing was performed, the results of these reports need forwarded to the Environmental Division for review. If 
not, there needs to be some kind of justification as to why testing was not performed such as in the form of an 
indication of the frequency of field inspections and supporting construction-field inspection reports which 
would indicate that conditions were consistent between the time of the soil/density tests & reports (which were 
performed about a year apart). Consistent monitoring with the same borrow material, under the same moisture 
conditions and compactive equipment/effort could be alternate justification for missing test report data. 

Therefore, three options (3) exist to support the certification: 

1. Submit additional test reports as taken during construction for the zone of the dam in which it appears 
data is missing/incomplete. 

2. Submit suitable construction-inspection logs or inspection reports which could replace testing data and 
substantiate field conditions remained the same between the test locations as indicated in the FES, Inc. 
reports dated November 20th 2000 and October 9th 2001 (soil source material, lift thickness, moisture 
content, compactive equipment, compactive effort, etc.). 

3. Post-construction testing and report by a qualified professional geotechnical engineer. 

If you have any further questions, contact me at 757-253-6639 or Darryl at 757-253-6673. 

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

1 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 112



Scott Thomas 

From: Scott Thomas 
Sent: 
To: 

Friday, October 26, 2001 1:40 PM 
Darryl Cook; Pat Menichino 

Subject: FW: Powhatan Dam 

I needed to respond to his email. I said his information is still under 
review. 

From: 
Sent:.·. · 26, 20(]1 1:39 PM 
To: • 
Subject: RE: Powhatan Dam 

The 10-24-01 letter received from you is currently under review. My 
question at the time I called you was a simple one. Were compaction 
reports performed for the middle of the dam during it's construction; or 
if test summaries from the FES report dated Nov 20th 2000 were indeed 
for the middle portion of the dam as stated, then are there test reports 
for the subgrade. 

No decision has been made as to release of Powhatan Village Phase 1 & 2 
land-disturbing permit as the information you recently submitted is 
still being reviewed. It does not appear that additional information to 
support the construction certification has been received as requested 
(ie. compaction density reports or construction monitoring reports as 
obtained during construction for the subject missing zone in the dam). 

Thanks 

Scott 

-----Original Message-----
From: Steve Romeo [mailto:sromeo@landmarkdgwb.com] 
Sent: Friday, October 26, 2001 11:30 AM 
To: scottt@james-city.va.us 
Cc: Brett Barr (E-mail); Paul Gerhardt (E-mail); John Horne (E-mail) 
Subject: Powhatan Dam 

Scott, 

I returned your 10-24-01 telephone call to me yesterday regarding my 
10-24-01 letter to you regarding the referenced project. I left a 
message 
on your voice mail to call me back as you indicated in your 10-24-01 
message 
to me that you wanted to discuss the matter of my 10-24-01 letter to 
you. 
I've not yet received a return call from you and am curious as to when 
we're 
going to have the pre-construction meeting for Powhatan Village Phases 1 
& 
2. After all, we've satisfied all of the requirements for such. Please 
reply at your earliest opportunity. 

Thank you, 

Stephen Romeo 

1 
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In accordance with current James City County Stormwater Management I BMP Facilities, Record 
Drawing and Construction Certification requirements, for stormwater management facilities 
which involve the construction of an impounding structure or dam embankment, certification is 
required by a professional engineer who has inspected the structure during it's construction. 

The certification requirements, which were implemented by the Environmental Division on 
February 1st 2001, are valid at the time of submission of the certification, not at the time of plan 
approval. 

Instructions for construction certification are such that facilities which contain subgrade 
preparation, compacted soils, structural fills, geosynthetics and hydraulic flow control structures 
shall be observed and monitored by a registered professional engineer or his/her authorized 
representative. The engineer must certifY that these appurtenances were built in accordance with 
the approved design plan, specifications and stormwater management plan and standard accepted 
construction practice and shall submit a written certification and/or drawings to the 
Environmental Division as required. If specifically requested, the Environmental Division may 
require additional information to support the certification including soil and compaction test 
reports, inspection reports, logs or other construction material or installation documentation. 

So far, two letter of requests pertaining to this facility have been forwarded to the owner/engineer 
from the Environmental Division. One letter of request dated September 191

h 2001 was a 
response to a record drawing which was submitted to our office. This letter outlined additional 
information that was necessary related to the construction certification and record drawing and 
construction-related (field) items that were necessary to be performed for approval of the facility. 
The owner-applicant resubmitted an "interim" record drawing as a result of this letter, which also 
included an "interim" construction certification, which certified construction of the facility 
except for the top of dam, which had yet to be completed. The second letter of request was dated 
October 161

h 2001 and was a response to geotechnical information which was forwarded to our 
office. This letter requested additional field compaction density reports and construction 
monitoring reports to substantiate the construction certification. 

For this particular facility, the following reasons have initiated the request by our division for 
additional information to support the construction certification: 

1. Nature of the Project. The facility is a regional facility, intended to serve 123 acres of 
total drainage area of which approximately 53 acres will be impervious. Should all active 
or pending projects be commenced simultaneously, approximately 40 acres of disturbed 
area could be conveyed to the facility. Active or pending development plans which 
surround and rely on the facility to provide stormwater control include Powhatan 
Secondary Phases 6A, 6B, and 7 A and Powhatan Village Phases 1 & 2, 3 & 4, 5 and 7 & 
8. In addition, and perhaps of more importance, is the fact that the dam is a segmental CorvCI!e rc 
block wall with reinforcing geogrid and structural backfill. This type of facility is highly 
dependent on use of proper controlled fill, meeting manufacturer's recommendations and 
specifications of the approved design plan for soil classification, compaction and 
moisture content. . / I' / /, 

,6~-W~/7 f/er]~e~ _r/)o~vCJ ?v(?j'f>v7/ 
r~l£?9 or> ye 7r1i~ ft"' I /5 lfh;Y) cl vv ?J// 
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2. Time Interval between Compaction Density Testing. Based on report information 
submitted to our office, one battery of tests was performed at the lower portion of the dam 
by FES, Inc. on November 20th 2000 and a second battery performed at the upper portion 
of the dam by the same almost one year later, October 9th 2001. Over a course of a year, 
many factors can affect the source backfill soils including changes in borrow sources, 
moisture content and installation methods including compactive effort. 

3. History of Failure. Based on discussions with the owner-engineer, select areas of the 
dam were excavated and rebuilt due to soil or equipment damage to the segmental wall. 
There is no indicatjon of sojl or compactign tests peJformed for tp~ rebuilt areas. ? 

Cc,-nr?ic?/7clt'? -r~to;J w11// /YJ Z/Ct-Ol~C/nt~ IA..IIT'h /YJ,Lj ,--eo~#'J?·-
4. Test Frequency. Based on geotechnical information submitted for review, only two areas 

were tested. One at the bottom (subgrade) or middleyo~i9Ps o~the backfill and the 
second near top of wall. ( 1v0 I ;J /ltcDt.z:p~J-NU; lfi/ /YJI/11 5/'t::JS.) 

5. Test Locations in Dispute. Reports for the lower battery oftests as outlined in a report 
dated November 20th 200 indicates test locations at subgrade level. Response by the 
certifying engineering firm indicate this battery of test was performed not at sub grade 
level but at the middle zone of the wall. 

6. Compliance Inspections. No Environmental Division staff who have performed 
engineering or compliance inspections at the facility (for compliance purposes) since 
issuance of the land-disturbing permit for the project have indicated seeing compaction 
being per{rmed or comp¥tion equipment or field testin~personnel at the site. 

b~ 1 nsl'r>e---flat17 7irt<-t ~pr 1199 _; 
7. Geotechnical Report. Based on our review of a geotechnical report prepared for the 

project, as submitted to staff on October lOth 2001 but prepared by FES, Inc. on January 
18th 1999, it does not appear that original recommendations in this report were followed 
as it relates to field density testing frequency. The Earthworks Recommendations section 
of the report under "Grading" recommends structural fill compaction should be 
accomplished by placing fill in maximum 12 inch loose lifts and mechanically 
compacting each lift to the specified density. Also, A qualified, experienced and certified 
engineering inspector under the direct supervision of a professional geotechnical engineer 
should perform field density tests on each lift as necessary to assure that adequate 
compaction is achieved. 

8. Wall Block Displacement. Based on our recent visits to the site, the vertical alignment of 
the wall is not p~umb and certain blocks and sections of the wall have irregular 
undilations. ~1-llji;,_J '1 

9. Lack of Supporting Data. No testing information was forwarded to our office for our 
review during the course of construction of the dam backfill. During the course of the 
project, there appeared to be no consistency for testing. Uo-t-·vi~!>Y} 

10. Previous Notification. Following an engineering inspection performed on the dam on 
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/ October 3rct 2000 (last year), the owner was contacted by telephone and informed of that it 
did not appear a professional engineer was performing density testing and certification of 
the facility would require evidence of compaction and soil test results. Correspondence 
was placed in the active project file summarizing the phone conversation. 

4-----~ 
To date, the additional soil/compaction test data or construction inspection (monitoring) reports 
as completed during construction of the dam have not been forwarded to our office as requested. 
Our office needs informed as to whether the backfill was fully tested in accordance with the 
geotechnical report for the dam. If testing was performed, the results of these reports need 
forwarded to us for review. If not, there needs to be some kind of justification as to why testing 
was not performed such as in the form of an indication of the frequency of field inspections and 
supporting construction field inspection reports which would indicate that conditions were 
consistent between the time of the tests reports which were performed a year apart. Consistent 
monitoring with the same borrow material, under the same moisture conditions and compactive 
efforts could be alternate justification for missing test report data. 

Three options exist to support the certification: 

1. Submit additional test reports as taken during construction for the zone of the dam in 
which it appears data is missing. 

2. Submit suitable construction-inspection logs or inspection reports which could replace 
testing data and substantiate conditions remained the same between the test locations 
(soil, lifts, moisture, compactive effort, etc.). 

3. Post-construction testing by a qualified professional geotechnical engineer. 

r/t.$o .S~[;:£:'7' C-7 
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Larry S. Barry. P.E .. President 
Norman H. Mason. L.S .. VP 
Vaughn B. Rinner. C. L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.W.S. 

October 24, 2001 

Mr. Scott J. Thomas, P .E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

RE: Powhatan of Williamsburg Secondary 
Stormwater Management Facility Interim Certification 
County BMP 10 Code: PC 136 

Dear Mr. Thomas: 

Clayton E. Massey. P.E. 
Charles R. Orsborne, L.S. 
Stephen A. Romeo. L.S. 
Mark \XI. Strickland, P.E. 

William R. Turner. Jr .. A.I.C.P. 
A. Gary Webb. P.E. 

We have received and carefully reviewed your October 16, 2001 letter to me and Richard 
Phillips regarding the referenced project. Please be advised that in the preparation of the 
November 20, 2000 Field Compaction Density Report by Foundation Engineering Science, Inc. 
sampling was performed at approximate elevation 41. That report specifies an elevation at "-4, 
sub grade", which was in fact measured from the elevation of the highest block in place at that 
time. Given those facts, reporting for the middle zone has already been provided. 

Importantly, as the project engineers, we regularly observed the progress of the facility's 
construction, identified work that did not meet the requirements of the design, and directed and 
observed the remedy of such. In our professional capacity as the project engineers, and given 
our ongoing observation of this project, we must strongly object to your proposal for additional 
testing or sampling. The facility structure is comprised of a network of geogrids which provide 
stability and work to preserve the integrity of the structure's design and performance. What you 
propose is an intrusion into the structure which has a high probability of tearing, puncturing or 
otherwise damaging the geogrids within the earth fill between the two walls and thereby possibly 
compromising the integrity of the facility. In light of our already providing our professional 
certifications as to the facility being built in accordance with its approved plans, it appears that 
unnecessarily jeopardizing the structure integrity would not be warranted. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, SUite 100, Williamsburg, VA 23188 (757) 253·2975 FAX: (757) 229.0049 lmdg@landmarkdgwb.com 
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Mr. Scott J. Thomas 
James City County Department of Development Management 

October 24, 2001 
Page2 

In addition to our construction review, we understand that this is a bonded project over which 
Centex Homes has no control. Given these circumstances and the requisite items Centex Homes 
has filed to date, we respectfully request that the County schedule a pre-construction conference 
and issue the Land Disturbing Permit for Centex Homes' Powhatan Village Phases 1 and 2. 

Sincerely, 

The LandMark Design Group, Inc. 

Stephen A. Romeo 

SAR/jmr 

CC: Brett Barr 
Paul Gerhardt, Esq. 
1780041-001.34 
1780041-151.05 

#6020101 v2 

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

CoDE CoMPLIANCE 

(757) 253-6626 
codecornp@jarnes-city.va.us 

ENVIRONMENTAL DMSION 

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

PL\l'lNING 

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

October 16, 2001 

Landmark Design Group 
4029 Ironbound Road 
Suite 100 
Williamsburg, V a. 23188 
Attn: Mr. Richard S. Phillips/Stephen A. Romeo. 

Re: Powhatan of Williamsburg Secondary 
Stormwater Management Facility Interim Certification 
County BMP ID Code: PC 136 

Dear Mr. Phillips/Romeo: 

ComiTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 259-4116 

On October 1Oth 2001, our office received a transmittal which contained geotechnical 
information for the above referenced facility. The transmittal included a Geotechnical Engineering 
Services Report (geotechnical engineering study prior to construction) and a summary of field 
compaction and density test reports obtained during construction. Based on our review, additional 
information is necessary to substantiate interim construction certification for the facility. 

Further soil compaction/density report summaries or individual test results are required for the 
middle portion of backfill soils within the segmental concrete block wall structure. The reports which 
were provided in the transmittal appear to only represent construction at two locations - the first at 
subgrade level (minus 4 elevation) and the second at one of the top soil lifts for the structure (elevation 
45.6 approximate). 

As the block wall structure is well over 12 feet in height from top of subgrade level to top of 
constructed wall, a considerable portion of testing data was not included for review. Please submit 
additional field compaction density reports and construction monitoring reports for this zone as 
appropriate to support the certification. 

If you have any questions or comments regarding this issue, please contact me at 757-253-6639 
or Darryl Cook at 757-253-6673. 
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LANDMARK 
DJ:SlGN GROUE 

TRANSMITTAL 

To: Scott Thomas 

Company: JCC Environmental 

From: Stephen Romeo 

Date: 10-10-01 

Subject: Powhatan Dam 

LMDG Job No.: 1780041-00 1.34 

Attached please find: 
0 Prints 
0 Plans 
0 Specifications 
0 Drawings 
1Z1 Report 
0 Letter 
0 

c O_QieS D ate 
I 01/18/99 

I 11/20/00 

I 10/10/01 

Notes: 

Copies 
I. File: 1780041-00 1.34 

Drawing No. 

2. ----------------------------
3. ----------------------------
4. ----------------------------
5. ----------------------------

Transmitted as checked below: 
1Zl For your use 
0 As requested 
0 For review and comment 
0 For approval 
0 Approved 
0 

Description 
Geotechnical Engineering Services Report 

Field Compaction Density Report 

Field Compaction Density Report 

Enclosures 
0 
0 
0 
0 
0 

LandMark Design Group, Inc. 

By: T. Penci 

Engineers • Planners • Surveyors • Landscape Architects + Environmental Consultants 
4029lronbound Road, Suite 100, Williamsburg, VA 23188 (757)253-2975 FAX: (757)229-0049 lmdg@landmarkdgwb.com 
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FOUNDATION ENGINEERING SCIENCE, INC. 
• Geotechnical Engineering 
• Environmental Management FES 
• Construction Materials Testing 

Mr. Lawrence Beamer 
Beamer Construction Corporation 
13441 Warwick Boulevard 
Newport News, Virginia 23602 

Re: Geotechnical Engineering Services Report 
Proposed Dam/Retention Basin, Powhattan Development 
James City County, Virginia 
FES Project No. l-9Gl06.001 

Dear Mr. Beamer: 

January 18, 1999 

Foundation Engineering Science, Inc. (FES) has completed a geotechnical engineering study at the subject 
project site. The geotechnical engineering services were performed in general accordance with FES Proposal 
No. l-9Pl02.001, dated January 4, 1999 following your verbal authorization on January 4, 1999. The 
geotechnical engineering study consisted of performing several soil test borings within the site of the 
proposed dam/retention basin area. The subsurface information obtained were evaluated with respect to the 
available project characteristics and preliminary recommendations for the storm water detention basin were 
developed. In addition to the preliminary design recommendations, we assessed the general conditions 
pertaining to the earthwork phases and developed recommendations for site clearing, grading and filling 
operations. 

FES appreciates the opportunity to be of service to Beamer Construction Corporation on this important 
project and looks forward to its successful completion. If we can be of any further assistance or you have 
any questions regarding this report, please do not hesitate to contact the undersigned. 

Respectfully submitted, 
FOUNDATION ENGINEERING SCIENCE, INC. 

~~~~~ 
Jeffrey C. Norman 
Project Manager 

Attachments: Appendix 
Figure 1 USDA Soil Cons~rvation Map 
Figure 2 USGS Quadrangle Map 
Figure 3 Boring Location Sketch 
Boring Profile Sheets 

RAJA S. ELAWAR 
No.026383 

X Copies: (1) Langley and McDonald, P.C. (Stephen Romeo, P.E.) 

t~~. ' ~~\{fi 
Raja . Elawar, P.E. 
Prin i Engineer 
VA eg. No. 26383 

i) ~p 
i) \1 ~t.tt - ro 1 • "l> '-1 

11843 B Canon Boulevard>- Newport News, Vu-ginia 23606 >-TeL· 757-873-4113 Fax: 757-873-4114 
Riner ~ Wllliamsburg >- Vuginia Beach 
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FOUNDATION ENGINEERlNG SCIENCE, INC. 

FES • Geotechnical Engineering tDrilling; Foundation, Retaining Wall & Pavement Design] 

• Environmental Management [Phase I & I I. Asbestos and Lead Paint Samplings) 

• Construction Materials Testing & Inspection !Quality Control & Quality Assura11ceJ 

• Foundation Settlement & Pavement evaluation~ 

• Value Engineering During Design & Construction 

Mr. Lawrence E. Be<tmcr, President 
Beamer Construction CO'lJOration 
13341 Warwick Boulevard 
Newport News. Virginia 23602 

Re: Field Compaction Density Report 
Powhatan of Williamsburg . 
James City County, Virginia 
FES Project No. 1-8 I 278.042 

Dear Mr. Bcaml!r: 

November 20. 2000 

Pursuant to tho:: r~qlle~t or Colony Ree~lty. H Foundation Engint~ring Science, Inc. (FES) represcmative 
visited the prn.kct site on November 8. 2000. The specificpurv7: nl'thi:< ,·isit was to perform compaction 
density testing on the back-fill material within the roadway. These tests were performed in general 
accordance \\ith tht American Society for lt:sling and Matctials (AST~I; Test Designation D-2922. titled 
'·Compaction Density Testing with Ponabk Nuclear Gauge". 

FES apprc~iatc~ tlH: \11,P\'rlunity to be ol's~,..,., iL·c to Beamer ConstJ'lH'tion CorponHion on this imponant 
project and IN~k:; I~H·ward to its successful con1plction. Should y\)ll h;l\( ;1:·.:- questions regarding thi:\ n:pm1, 
rlcnsc do 1wt h(:sit<ll~ 10 contact the undc.rsi~11cd 

Respectfully Sllhmillcd. 
FOUNDATlO:'i ENGINt-:ERING SCJENCf:, INC. 

. j' ·1 '*CO Ci 
1'/ it/t I v:~ 

res Hawa1Ty 
Project Engineer 

XC 

Fi~11,., · I · 1-'il'!d < 'omJmc/illll (!,.,,.,,11 l.ncati()ll Sk('t('h 
r'ielcl ( ·ou!fltll'tion Densiry Rt•pon . 

I I I ( '/i, 'Ill 

I 11143 H Ctllll/11 lloulc·l'tll'l' ;.- Nc'h'flll/'1 v('l1'\' I 'j,. .. ;,;(, 'J't/JL, ... l'ltl/11 •• M,· ••. -, J II ' I. M.- ... i' J I I I 
• , , ,, ·"'" -• (I rl (. , ••4) ·'• , .. 'If\".' '-~, ''"' , 

5lfJ9 ( hul'lc.' Ci1,1· Cirdt• ;.- Ric/"""'"1. I itgiuia 1323/ Jo- Ph"''<': .~/JJ-136-l.Y.'Fi Fux: ·,WJ-l.lfJ •. l~V5f1 
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FOUNDATION ENGJNEERING SCIENCE, INC. 

• Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design] 

--,---!·-I• v 
• Environmental Management [Phase I & II, Asbestos and Lead Paint SampUng:s] 

--=- • Construction Materials Testing & lrJspection [Quality Control & Quality Assurance] 
., .... 

- -
-. J. • Foundation Settlement & Pavement Distress Evaluations 

- '·r·' 
• Value Engineering During Design & Construction 

Fax 
Date October 10, 2001 Fax (757) 229-0049 I Pages I 4 

To Mr. Steve Romeo Client Landmark Design Group 

From Lil Ref. Density Report 

URGENT I *FOR REVIEW I PLEASE COMMENT I PLEASE REPLY I ORGINIAL MAILED -YES/NO 

Please contact us at 757-873-4113 if you do not receive a clear transmission of all pages .. 

Sincerely, 

Lil 

1 18./3-B C1NON BOU/.l;'VAIW >=- NEWPORT :\'El1'S, VIRGII\'IA 23MJti ;:::;...J'I/0:\il~·: 757-873- 4113 1-"AX: 757-873· -411.:/ 
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FES 
FOUNDATION ENGINEER1NG SCIENCE, INC. 
• Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design] 

• Environmental Management [Phase I & II, Asbestos and Lead Paint Sampling) 

• Construction Materials Testing & Inspection [Quality Control & Quality Assurance] 

• Foundation & Pavement Problems Evaluations & Remediations 
• Value Engineering During Design & Construction 

Mr. Lawrence E. Beamer, President 
Beamer Construction Corporation 
13341 Warwick Boulevard 
Newport News, Virginia 23602 

Re: Field Compaction Density Report 
Powhatan of Williamsburg 
James City County, Virginia 
PES Project No. 1-81278.044 

Dear Mr. Beamer: 

October 9, 2001 

Pursuant to your request, a Foundation Engineering Science, Inc. (FES) representative visited the project 
site on October 5, 2001. The specific purpose of this visit was to perform compaction density testing on the 
on-site mate1ial within the dam area. These tests were performed in general accordance with the American 
Society for Testing and Materials (ASTM) Test Designation D-2922, titled "Compaction Denshy Testing 
with Portable Nuclear Gauge". 

FES appreciates the opportunity to be of service to Beamer Construction Corporation on this important 
project and looks forward to its successful completion. Should you have any questions regarding this report, 
please do not hesitale to contact the undersigned. 

Respectfully submitted, 

FOUNDATION ENGINEERING SCIENCE, INC. 

~· P~joi.P 
J olm E. Price 
Project Manager 

Attachments: 

Copies: 

Figure 1 - Field Compaction Densiry Loccr.tion Sketch 
Field Compacrifm Dertsity Report 

{ J) Client 

Co(td.o I 
aja S. El-Awar, P.E. 
incipal Engineer 
A Reg. No. 26383 

I 1843 It CVIiON JJOULF VA NIJ ~ .VEWPOJ(J" Nl-."1-l'S. F/R(IJN!A 2360{) .>- P/10:\!J;_·,. 757-873-.:1113 f":1.\:": 757-8 i:l--41 I .:I 
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Larry S. Barry. P.E.. President 
Norman H. Mason. L.S., VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P., P.WS. 

September 20, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 
Environmental Division 
P.O. Box 8784 
Williamsburg, VA 23187 

LANDMARK 
DESIGN GROUP 

Re: Powhatan of Williamsburg Secondary 
Road Extension and Stormwater Management Facility 
(Cases SP-38-99, Amended SP-94-00, Amended SP-097-01) 

Dear Scott: 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W Strickland. P.E. 

William R. Turner. Jr .. A.I.C.P. 
A. Gary Webb. P.E. 

Pursuant to your September 19, 20011etter regarding the referenced project, this letter addresses your comments 
as follows: 

1. Certification of the Stormwater Management Facility will be submitted once the filling between the walls 
is complete. 

2. Professional seals will be signed and dated when the drawings are updated to reflect that the filling 
between the walls is complete. 

3. This project was approved prior to the February 1, 2001 implementation of the County's Stormwater 
Management BMP Facilities Record Drawing and Construction Certification Standard Forms and 
Instructions and you've not furnished us with a copy of the enabling legislation promulgating thesG 
regulations and stipulating that they are retroactive to permit application to projects of this vintage. 
Therefore, it is questionable as to whether or not the project is subject to this. The certification will be 
provided in accordance with the standards (or lack thereof) in place at the time of approval and issuance 
of construction permit. 

The updated drawings will reflect text on only one sheet, consistent with our drawing preparation 
standards, so as to eliminate duplication of information and the potential for transposition errors. Sheet 
R-2 is at a scale which affords the better location of dimensioning and the riser crest elevation, riser size 
and material type are already shown on that sheet. We will add outlet protection location, type and 
dimension information to Sheet R-1, as that view is the proper one to show that information. 

The developer's records for the delivery receipt for the riser indicate that the riser and anti-vortex/trash 
protection device are 16 Gauge Aluminized Steel Type 2. We believe that the CMP label is adequate. 
The low flow orifice headwall and grate structure are currently inaccessible, so we are not able to provide 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, Suite 100, Williamsburg, VA 23188 {757) 253-2975 FAX: {757) 229-0049 lmdg@landmarkdgwb.com 
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Mr. Scott Thomas 
James City County 

September 20, 2001 
Page 2 

(~ . V;) N(J ' the information you've requested. We will inquire to the developer as to the possibility of him having his 
· contractor make that accessible to us and if it is, we'll include as much information as we are able to on 

the updated Sheet R-2. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

The transmittal sent with the drawings indicated that some of the block work and filling was incomplete 
at the time of the survey, and also stated that updated drawings would be forthcoming once all of the work 
is complete. 

We will add the County Case Numbers and BMP ID Code Number to Sheets R-1 and R-2. 

The transmittal sent with the drawings indicated that some of the block work and filling was incomplete 
at the time of the survey, and also stated that updated drawings would be forthcoming once all of the work 
is complete. We object to your assertion that the upper portions of the wall are substantially incomplete. 
This dam is not in portions. The construction of the whole dam is in fact substantially complete. 
Furthermore, the developer has every intention of seeing that his contractor completes the construction of 
the dam in accordance with the approved design plan. 

The transmittal sent with the drawings indicated that some of the block work and filling was incomplete 
at the time of the survey, and also stated that updated drawings would be forthcoming once all of the work 
is complete. We object to your assertion that the upper portions of the wall are substantially incomplete. 
This dam is not in portions. The construction of the whole dam is in fact substantially complete. 
Furthermore, the developer has every intention of seeing that his contractor completes the construction of 
the dam in accordance with the approved design plan. 

The developer has every intention of seeing that his contractor completes the construction of the dam in 
accordance with the approved design plan, including installation of capping and handrails. Installation of 
handrails will be delayed until the pedestrian network is functional. The handrails have no influence on 
the functional performance of the dam. 

Amended Site Plan (County Case No. SP-097-01) was submitted to the Planning Division September 10, 
2001 along with a transmittal letter describing the limits of the amendment as the removal of the 4 rip-rap 
lined channels and the reasoning to support the amendment. We assumed that this would have been 
forwarded to your department shortly thereafter. 

This is not a record drawing issue. 

This is not a record drawing issue. 

This is not a record drawing issue. 

Most of this is not a record drawing issue, with the exception of the information you're providing about 
the upstream end ofthe low flow orifice being a VDOT EW-11 structure with a wire mesh grate covering. 

This is not a record drawing issue. 

This is not a record drawing issue. 

LANDMARK 
DESIGN GROUP 
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Mr. Scott Thomas 
James City County 

18. This is not a record drawing issue. 

19. This is not a record drawing issue. 

20. This is not a record drawing issue. 

21. This is not a record drawing issue. 

September 20, 2001 
Page 3 

In summary, we believe that it is appropriate to note that the facility is substantially complete, constructed 
generally in conformance with the approved and amended site plans and in its current condition, adequate to serve 
the areas within its service limits that have been submitted to the County for approval (Monticello at Powhatan 
Apartments, Powhatan Village Phases 1 & 2, Powhatan ofWilliamsburg Secondary Phases 6A, 6B and 7A, which 
together account for 60% of the 138 acres served by the facility). We trust that this along with the forthcoming 
letter from the United States Army Corps of Engineers and Surety from Centex facilitates your issuance of the 
Land Disturbing Permit for Powhatan Village Phases 1 & 2. 

Best regards, 

The LandMark Design Group, Inc. 

<L.J. '-Q~.._~ 
S;~. Romeo, L.S. 
Principal 

SAR/tmp 

Copy: Mr. Lawrence Beamer 
Mr. Brett Barr 
Paul Gerhardt, Esq. 
1780041-001.34 
1780041-151.05 

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

CoDE CoMPLIANCE 

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

LandMark Design Group 
4029 Ironbound Road 
Williamsburg, Va. 23188 
Attn: Mr. Stephen A. Romeo, L.S. 

ENVIRONMENTAL DMSION 

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

Re: Powhatan of Williamsburg Secondary 
Road Extension and Stormwater Management Facility 
County Plan SP-38-99, Amended SP-94-00 
County BMP ID Code: PC 136 

Dear Mr. Romeo: 

PL-I.'INING 

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

September 19, 2001 

CouNTY E~GI~EER 
(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 259-4116 

The Environmental Division has reviewed a record drawing as submitted on September 13th 2001 for the 
above referenced project. The record drawing provides as-built information for a regional dry detention facility 
constructed using a reinforced soil retaining wall system consisting of segmental concrete facing units with geogrid. 

Based on our review of information as submitted and a concurrent field observation as performed on 
September 18th 2001, the following items must be addressed prior to release ofthe developer's surety instrument for 
the stormwater management'BMP facility and to address pending issues related to other projects in the basin's 
tributary area. 

Construction Certification: 

1. In accordance with the Note# 18 on Sheet C-9 of the approved plan, construction certification for the 
stormwater management'BMP facility is required. None was provided. This is especially important since 
the dam structure was engineered/constructed on a prepared subgrade with a segmental retaining block wall 
system using controlled earthen backfill and geogrid reinforcement. The certification can be in letter format 
or by use of the certification statements in Section 4 of the JCC, Stormwater Management'BMP Facilities, 
Record Drawing and Construction Certification, Standard Forms & Instructions. 

Record Drawing: 

2. The professional seals as provided on record drawing sheets R-1 and R-2 require signature and date. 

3. · Along with the record drawings, submit fully completed record drawing and construction certification forms 
and applicable record drawing checklists from the James City County, Stormwater Management'BMP 
Facilities, Record Drawing and Construction Certification, Standard Forms & Instructions (packet). The 
Environmental Division began use of the forms and checklists in this packet effective February l't 2001. 

4. Show the following additional information on Sheet R-1 of the record drawing set: riser crest elevation; 
riser size and material type; and outlet protection location, type and dimensions. 
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5. Show the following additional information on Sheet R-2, Section A-A of the record drawing set: riser 
material as aluminum ASTM A-29 rather than CMP; and low flow orifice headwall and grate structure type. 

6. In general, design top of dam elevation including concrete capping is at El. 48.0. A note as provided on 
Sheet R-1 of the record drawing set indicates soil filling between the structural wall units was still in 
progress at the time of survey. Therefore, the upper detail (dam profile) on Sheet R-2 is not correct, as it 
represents the top of dam as fully complete and constructed to El. 48.0. Complete the detail annotated as 
necessary with construction information. 

7. If possible add the following County identifiers to the lower right hand comer of each record drawing: 
County Plan Number SP-38-99 and BMP ID Code No.: PC 136. 

Construction-Related Items: 

8. Based on review of the record drawing and a subsequent field inspection, top of dam construction is 
incomplete. Upstream and downstream wall construction in a middle 70ft. portion of the dam appears to 
be at or near design elevation; however, soil backfill, geogrid and concrete capping has not been placed. In 
remaining portions of the dam to the east and west, it appears that upstream and downstream wall 
construction is not completed and at least two (2) more rows of block are necessary along with geogrid, soil 
placement and capping. Therefore wall, soil and geogrid placement in the upper portions of the dam is 
substantially incomplete along the entire length of dam. Also, construction material including pallets of 
wall blocks, concrete caps are currently being stockpiled along the top of dam and geogrid is exposed in 
several areas indicating work-in-progress. (Note: This is also confirmed by a note on record drawing R-1 
and top of dam fill spot elevations which ranged from a low elevation of 45.8 to a high of 46.39. Design 
high water elevation is El. 46.62 and top of dam elevation is at El. 48. 0). Top of dam construction must be 
completed in accordance with the approved design plan. 

9. Construction appears substantially incomplete on the east side of dam. Between the last line of upstream 
and downstream block walls there is loose (not compacted) soil material and backfill has not been work in 
directly adjacent to the wall. Also, it does not appear that geogrid is present along the top line of blocks in 
this area. 

10. Install concrete capping and handrail per the approved design plan along the entire length of the dam 
structure. 

11. Install riprap-lined channels as proposed along both the upstream and downstream toes of the block wall in 
accordance with the approved design plan. These devices are intended to prevent erosion along the base 
(toe) of the wall due to incidental drainage. Toe erosion may be detrimental to the structural integrity ofthe 
retaining wall system. 

12. Repair toe erosion forming along the downstream west side and the upstream east side of the dam. Erosion 
gullies were forming where the wall meets existing grade. 

13. Grade and stabilize disturbed soil areas present between the upstream face of the wall and the manmade 
channel which conveys drainage from Powhatan Secondary Phase 6 to the natural channel. Silt fence 
present between the manmade channel and the upstream wall face can be removed once the area has 
adequate stabilization. Until stabilization is achieved, the silt fences will require maintenance. At the time 
of the inspection, most of the silt fence between the wall and the channel had sediment depths at or greater 
than~ the silt fence height, therefore cleaning and maintenance (including replacement if necessary) is 
required until stabilization of the fence's tributary area is achieved. 

14. Clean the entire area along the immediate upstream face of the dam of debris, trash and dead wood 
materials. 
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15. Clean and remove all sediment and vegetation (within 5 feet) at the upstream end of the low flow BMP 
orifice and add VDOT # I stone in accordance with the approved design plan. The upstream end of the low 
flow orifice is a VDOT EW-11 structure with a wire mesh grate covering. Sediment was observed 
approximately 6 inches to 1 ft. deep at the entrance to the low flow BMP orifice. 

16. Clean and remove sediment from the outfall end of the 36-inch storm drain pipe located to the east ofthe 
riser at the upstream face of the dam. This includes the removal of sediment within the pipe, in the 
approximate 25' x 15' stilling basin area located directly at the outfall of the storm drain and within the 
riprap outfall channel which conveys flow from the stilling basin downstream to the natural channel. 
Sediment was observed approximately 1 ft. deep in the pipe, 3 ft. deep in the stilling basin and 1 ft. deep in 
the outfall channel. 

17. Remove the soil stockpile located on the slope area to the east of the dam structure. 

18. Stabilize with seed and mulch large bare soil areas present on the valley slopes directly adjacent to the east 
and west of the dam structure. 

19. Stabilize with seed and mulch a large bare soil area present in front of the downstream east face of the wall. 

20. Clean and remove sediment from the riprap outlet protection device located at outfall of the 42-inch RCP 
barrel through the dam. Ensure the dimensions/quantities of the riprap meet specifications of the approved 
design plan (ie. 78 square yards of Class I riprap, La=30 feet). 

21. Remove debris and stockpiled construction material located at the top of the hill west of the dam. These 
materials are located within an existing wooded area approximately 150 feet from the dam. 

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with fmal 
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be 
required once the above items are adequately addressed. Please contact me at 757-253-6639, or the assigned 
Environmental Division inspector Beth Davis at 757-253-6702, if you have any further comments or questions. 

cc: Lawrence Beamer, Powhatan Enterprises Inc. (fax) 

G:\SWMProg\AsBuilts\SP3899.pcl36 

Civil Engine r 
Environmental Division 
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Beth Davis 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Wednesday, September 19, 2001 3:54 PM 
Beth Davis 
Pow Second BMP 

As an update, I spoke with Lawrence about this whole matter on Wed from about 11:00 till12:30. I also followed up by 
talking with Darryl about my letter and he was pretty much ok with it. I am sure there will be further discussion about it as 
Lawrence indicated their intent to pursue an interim certification for the BMP until such time as the complete the top rows 
and cap, then they will certify it final (record drawing and construction certification). 

Here is the language for construction-related items related to the BMP. 

Construction-Related Items: 

Based on review of the record drawing and a subsequent field inspection, top of dam construction is incomplete. Upstream and 
downstream wall construction in a middle 70ft. portion of the dam appears to be at or near design elevation; however, soil backfill, 
geogrid and concrete capping has not been placed. In remaining portions of the dam to the east and west, it appears that upstream and 
downstream wall construction is not completed and at least two (2) more rows of block are necessary along with geogrid, soil 
placement and capping. Therefore wall, soil and geogrid placement in the upper portions of the dam is substantially incomplete along 
the entire length of dam. Also, construction material including pallets of wall blocks, concrete caps are currently being stockpiled 
along the top of dam and geogrid is exposed in several areas indicating work-in-progress. (Note: This is also confirmed by a note on 
record drawing R-1 and top of dam fill spot elevations which rangedfi"om a low elevation of 45.8 to a high of 46.39. Design high 
water elevation is El. 46.62 and top of dam elevation is at El. 48. 0). Top of dam construction must be completed in accordance with 
the approved design plan. 

Construction appears substantially incomplete on the east side of dam. Between the last line of upstream and downstream block walls 
there is loose (not compacted) soil material and backfill has not been work in directly adjacent to the wall. Also, it does not appear 
that geogrid is present along the top line of blocks in this area. 

Install concrete capping and handrail per the approved design plan along the entire length of the dam structure. 

Install riprap-lined channels as proposed along both the upstream and downstream toes of the block wall in accordance with the 
approved design plan. These devices are intended to prevent erosion along the base (toe) of the wall due to incidental drainage. Toe 
erosion may be detrimental to the structural integrity of the retaining wall system. 

Repair toe erosion forming along the downstream west side and the upstream east side of the dam. Erosion gullies were forming where 
the wall meets existing grade. 

Grade and stabilize disturbed soil areas present between the upstream face of the wall and the manmade channel which conveys 
drainage from Powhatan Secondary Phase 6 to the natural channel. Silt fence present between the manmade channel and the upstream 
wall face can be removed once the area has adequate stabilization. Until stabilization is achieved, the silt fences will require 
maintenance. At the time of the inspection, most of the silt fence between the wall and the channel had sediment depths at or greater 
than lf2 the silt fence height, therefore cleaning and maintenance (including replacement if necessary) is required until stabilization of 
the fence's tributary area is achieved. 

Clean the entire area along the immediate upstream face of the dam of debris, trash and dead wood materials. 

Clean and remove all sediment and vegetation (within 5 feet) at the upstream end of the low flow BMP orifice and add VDOT # 1 
stone in accordance with the approved design plan. The upstream end of the low flow orifice is a VDOT EW-11 structure with a wire 
mesh grate covering. Sediment was observed approximately 6 inches to I ft. deep at the entrance to the low flow BMP orifice. 

Clean and remove sediment from the outfall end of the 36-inch storm drain pipe located to the east of the riser at the upstream face of 
the dam. This includes the removal of sediment within the pipe, in the approximate 25' x 15' stilling basin area located directly at the 
outfall of the storm drain and within the riprap outfall channel which conveys flow from the stilling basin downstream to the natural 
channel. Sediment was observed approximately 1 ft. deep in the pipe, 3 ft. deep in the stilling basin and 1 ft. deep in the outfall 
channel. 

Remove the soil stockpile located on the slope area to the east of the dam structure. 

1 
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ScotlThomas 

From: 
Sent: 
To: 
Subject: 

To: 
From: 
Date: 
Subj: 

Scott Thomas 
Wednesday, October 04, 2000 10:41 AM 
Mike Woolson; Beth Davis 
Powhatan Secondary BMP 

File, Mike Woolson, Beth Davis 
Scott J. Thomas 
October 3, 2000 
Powhatan Secondary BMP & Road Extension (Large Wall BMP) 
Plan SP-38-99 

Mike Woolson & Myself were at the job site on Tuesday October 3rd 2000. Little progress had been made since 
a previous inspection on July 24th. Since the last inspection, a new contractor Larry Hill (Hill Construction) was 
hired to finish construction of the BMP. 

Based on our inspection and discussion with Larry Hill, two concerns are noted. 

1) It did not appear that aPE was properly performing density testing ofbackfill material in accordance 
with Sheet 14 of the approved plan. Adequate monitoring of compaction is a necessity to adequately 
certify to construction of the facility. 

2) Additional erosion and sediment controls were necessary due to the collection of sediment at the silt 
fence on the downstream side of the work area. Sediment migration offsite into wetland area is 
imminent unless additional controls are implemented. The natural stream is now fully diverted through 
the pond barrel pipe and it appears upslope drainage was diverted around the work area by use of 
temporary diversion dikes. Now that the natural stream and upslope drainage is diverted, better erosion 
and sediment control measures can be implemented to minimize this condition such as temporary 
seeding, silt fence parallel to the stream, etc. (in non-work areas) to limit contact of the natural stream 
with disturbed soil. / 

""Tlle.kf~yl 
I personally discussed both of these items with Lawrence Beamer via phone conversation on WednesAay 
October 3rd. I specifically told him that certification of the facility will require evidence of compaction and soil 
testing (Standard Proctor) results. Also, I requested that once the riser pipe is received, we want to see a 
material certification (shop drawing) for the pipe material. Note: Due to a specific request and subsequent 
approval letter from Darryl (dated Feb 24th) a replacement aluminized corrugated metal pipe with an aesthetic 
painted surface was substituted for reinforced concrete pipe per the approved plan drawing. We want to ensure 
an aluminized CMP is installed and not plain galvanized. 

Also, based on manufacturer material sheets on the site, the following is information on the retaining wall 
blocks: 

Mesa Straight Face Grey 
Product # MESA21 
United Concrete Products LLC 
1-800-541-9146 

Continue to monitor site activities related to these issues. Let me know if you see any signs that compaction 
testing are not being performed and I will followup with written correspondence. 

Thanks Scott 

1 
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KAUFMAN tt1 CANOLES 
---1 A Professional Corporation !--
Attorneys and Counselors at Law 

March 28, 2007 

Darryl E. Cook, P.E. 
Environmental Director 
Environmental Division 
1101-E Mounts Bay Road 
Williamsburg, Virginia 23187-8784 

R. Barrow Blackwell 

757 I 259-3833 
rbblackwell@kaufcan.com 

757 j 259-3800 

fax: 757 I 259-3838 

Mailing Address: 
P.O. Box 6ooo 
Williamsburg, VA 23188 

4801 Courthouse Street 

Suite 300 

Williamsburg, VA 23188 

_RECEPlED 

Ill.,....' ~ r. r '"',-
/;·,·· 1- '1.) v 

ENVH?CNMENIAL 
D:VISION 

Re: Powhatan Road Extension and BMP; Count BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 

Dear Mr. Cook: 

Attached is a revised front page of LandMark Design Group's letter of February 21, 2007, 
which I previously forwarded to you. I hope this addresses your concerns and that the dam can be 
accepted. 

RBB/lms 
Enclosure 
cc: Adam R. Kinsman, Esq. (w /encl.) 

6146529 

R. Barrow Blackwell 

Disclosure Required by Internal Revenue Service Circular 230: This communication is not a tax 
opinion. To the extent it contains tax advice, it is not intended or written by the practitioner to be 
used, and it cannot be used by the taxpayer, for the purpose of avoiding tax penalties that may be 
imposed on the taxpayer by the Internal Revenue Service. 

: Chesapeake [ Hampton [ Newport News Norfolk i Richmond [ Virginia Beach 

www.kaufmanandcanoles.com 
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KAUFMAN & CANOLES 
---1 A Professional Corporation I --
Attorneys and Counselors at Law 

February 28, 2007 

VIA HAND DELIVERY 
Darryl E. Cook, P.E. 
Environmental Director 
Environmental Division 
1101-E Mounts Bay Road 
Williamsburg, Virginia 23187-8784 

Re: P 
c 

Dear Mr. Cook: 

In respor 
above-referenced 
LandMark Desig 
original ofF ebn 
that Mr. Brawley' 
comments, and t 
amount of$100,( 

I look for 

RBB/lms 
Enclosure 
cc: Adam R. Kinsman, Esq. 

6143055 

Disclosure Required by Internal Revenm 
opinion. To the extent it contains tax ad 
used, and it cannot be used by the taxpay 
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KAUFMAN ~ CANOLES 
---1 A Professional Corporation I --
Attorneys and Counselors at Law 

February 28, 2007 

VIA HAND DELIVERY 
Darryl E. Cook, P.E. 
Environmental Director 
Environmental Division 
1101-E Mounts Bay Road 
Williamsburg, Virginia 23187-8784 

R. Barrow Blackwell 

757 I 259-3833 
rbblackwell@kaufcan.com 

757 I 259-38oo 
fax: 757 I 259-3838 

Mailing Address: 

P.O. Box 6ooo 
Williamsburg, VA 23188 

4801 Courthouse Street 

Suite 300 
Williamsburg, VA 23188 

RECEIVED 

ENVIRONMeNTAL 
DIVISION 

Re: Powhatan Road Extension and BMP; Count BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 

Dear Mr. Cook: 

In response to your comments contained in your letter of February 15, 2007 regarding the 
above-referenced matter. I attach a letter from James W. Brawley, P.E., Senior Associate with 
LandMark Design Group, responding to your four ( 4) comments. I am enclosing Mr. Brawle~·'s 
original of February 21, so that you will have proper evidence of his signed engineering seal. I trust 
that Mr. Brawley's response in the attached letter of February 21, 2007 appropriately addresses your 
comments, and that we can now move forward expeditiously to release Mr. Beamer's surety in the 
amount of$100,000.00. 

I look fotward to hearing from you. 

RBB/lms 
Enclosure 
cc: Adam R. I<insman, Esq. 

6143055 

Sincerely, 

R. Barrow Blackwell 

Disclosure Required by Internal Revenue Service Circular 230: This communication is not a tax 
opinion. To the extent it contains tax advice, it is not intended or written by the practitioner to be 
used, and it cannot be used by the taxpayer, for the purpose of avoiding tax penalties that may be 
imposed on the taxpayer by the Internal Revenue Service. 

: Chesapeake · Hampton Newport News Norfolk Richmond Virginia Beach 

www.kaufmanandcanoles.com 
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February 21, 2007 

R. Barrow Blackwell, Esq. 
Kaufman and Canoles 

LANDMARK 
DESIGN GROUP 

4801 Courthouse Street, Suite 300 
Williamsburg, VA 23187 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 
Response to Comments ofF ebruary 151

\ 2007 

Dear Mr. Blackwell; 

We are writing in response to the letter of February 151
h, 2007 from Mr. Darryl Cook of the James 

City County Environmental Department regarding his remaining concerns with the Dam at 
Powhatan so that the surety (Letter of Credit No. 2005-26 for $1 00,000) may be released. 

Mr. Cook provided the following comments; 

1. Mr. James Brawley is giving his professional engineering opinion in the letter. The letter 
needs to have his signed engineering seal on it. 

We assume Mr. Cook is referring to the original response letter dated November 2l/1', 2006. 
A sealed copy of the letter is attached for your files. Please forward a copy to Mr. Cook for 
the County's records. 

2. Mr. Brawley stated in the letter that repairs have been done to the dam but he is not certifying 
that the repairs were made properly. As the work performed repaired the dam (I'm referring 
to item 3 on page 3 of his letter) for problems that occurred after the dam was originally 
certified, he needs to certify that the repairs have been done properly. 

I hereby certify that the minor repair items (maintenance work) referred to on page 3 of the 
letter dated November 2lf1', 2006 have been properly completed to my satisfaction. This 
letter has also been sealed as a part of this certification. 

3. The information documents movement of the blocks over a period of three months. Is this 
movement within the allowable limits stated by the manufacturer? 

Item I on page 2 of our letter dated November 2lf", 2006 stated that the monitoring had 
been performed for a total of four (4) months and that "no significant movements have 
occurred" during the monitoring process. The letter further stated that "the movements 
we have documented during this time are minor and random in direction and are 
consistent with normal expansion and contraction movements associated with this 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Ironbound Road, Suite 100, Williamsburg. VA 23188 (7571 253-2975 FAX: (7571 229-0049 lmdg@landmarkdg.com 
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type of masonry structure and the normal systematic and random errors associated 
with this type of survey and the equipment utilized". Therefore, any allowable limits 
stated by the manufacturer are not applicable in this situation since they would apply to 
movements caused by outside forces acting on the wall as a whole or to individual blocks. 
We specifically stated that the movements documented were caused by normal expansion 
and contraction and random survey errors and are therefore not attributable to outside 
forces. 

We trust that this letter and the information contained herein addresses the JCC Environmental 
Divisions remaining concerns regarding the dam structure. Therefore, we anticipate the 
immediate release of the surety in the amountof$100,000. 

Pleas.e feel free to call us if you have any additional questions regarding this matter. 

Sincerely, 

The LandMark Design Group, Inc. 

J~~ 
James W. Brawley, P.E. 
Senior Associate 

LANDMARK 
DESIG:\ GROUP 
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February 21 5
\ 2007 

R. Barrow Blackwell, Esq. 
Kaufman and Canoles 

LANDMARK 
DESIGN GROUP 

4801 Courthouse Street, Suite 300 
Williamsburg, VA 23187 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 
Response to Comments ofF ebruary 151

\ 2007 

Dear Mr. Blackwell; 

We are writing in response to the letter of February 151
\ 2007 from Mr. Darryl Cook of the James 

City County Environmental Department regarding his remaining concerns with the Dam at 
Powhatan so that the surety (Letter of Credit No. 2005-26 for $1 00,000) may be released. 

Mr. Cook provided the following comments; 

1. Mr. James Brawley is giving his professional engineering opinion in the letter. The letter 
needs to have his signed engineering seal on it. 

We assume Mr. Cook is referring to the original response letter dated November 29'h, 2006. 
A sealed copy of the letter is attached for your files. Please forward a copy to Mr. Cook for 
the County's records. 

2. Mr. Brawley stated in the letter that repairs have been done to the dam but he is not certifying 
that the repairs were made properly. As the work performed repaired the dam (I'm referring 
to item 3 on page 3 of his letter) for problems that occurred after the dam was originally 
certified, he needs to certify that the repairs have been done properly. 

I hereby certify that the minor repair items (maintenance work) referred to on page 3 of the 
letter dated November 29'1', 2007 have been properly completed to my satisfaction. This 
letter has also been sealed as a part of this certification. 

3. The information documents movement of the blocks over a period of three months. Is this 
movement within the allowable limits stated by the manufacturer? 

Item 1 on page 2 of our letter dated November 29'h, 2001 stated that the monitoring had 
been performed for a total of four ( 4) months and that "no significant movements have 
occurred" during the monitoring process. The letter further stated that "the movements 
we have documented during this time are minor and random in direction and are 
consistent with normal expansion and contraction movements associated with this 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (7571 253-2975 FAX: (757) 229-0049 Jmdg@landmarkdg.com 
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February 21, 2007 

R. Barrow Blackwell, Esq. 
Kaufman and Canoles 

LANDMARK 
, DESIGN GRO.UP 

4801 Courthouse Street, Suite 300 
Williamsburg, VA 23187 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 
Response to Comments of February 151

h, 2007 

Dear Mr. Blackwell; 

RECEIVED 

MAR 2 7 2007 

ENVIRONMENTAL 
OMS ION 

We are writing in response to the letter of February 151
\ 2007 from Mr. Darryl Cook of the James 

City County Environmental Department regarding his remaining concerns with the Dam at 
Powhatan so that the surety (Letter of Credit No. 2005-26 for $100,000) may be released. 

Mr. Cook provided the following comments; 

1. Mr. James Brawley is giving his professional engineering opinion in the letter. The letter 
needs to have his signed engineering seal on it. 

We assume Mr. Cook is referring to the original response letter dated November 2lf1', 2006. 
A sealed copy of the letter is attached for your files. Please forward a copy to Jlfr. Cook for 
the County's records. 

2. Mr. Brawley stated in the letter that repairs have been done to the dam but he is not certifying 
that the repairs were made properly. As the work performed repaired the dam (I'm referring 
to item 3 on page 3 of his letter) for problems that occurred after the dam was originally 
certified, he needs to certify that the repairs have been done properly. 

I hereby certify that the minor repair items (maintenance work) referred to on page 3 of the 
letter dated November 2lf1', 2006 have been properly completed to my satisfaction. This 
letter has also been sealed as a part of this certification. 

3. The information documents movement of the blocks over a period of three months. Is this 
movement within the allowable limits stated by the manufacturer? 

Item 1 on page 2 of our letter dated November 2lf", 2006 stated that the monitoring had 
been performed for a total of four (4) months and that "no significant movements have 
occurred" during the monitoring process. The letter further stated that "the movements 
we have documented during this time are minor and random in direction and are 
consistent with normal expansion and contraction movements associated with this 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (7571 253·2975 FAX: (757) 229-0049 Jmdg@landmarkdg.com 
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type of masonry structure and the normal systematic and random errors associated 
with this type of survey and the equipment utilized". Therefore, any allowable limits 
stated by the manufacturer are not applicable in this situation since they would apply to 
movements caused by outside forces acting on the wall as a whole or to individual blocks. 
We specifically stated that the movements documented were caused by normal expansion 
and contraction and random survey errors and are therefore not attributable to outside 
forces. 

We trust that this letter and the information contained herein addresses the JCC Environmental 
Divisions remaining concerns regarding the dam structure. Therefore, we anticipate the 
immediate release of the surety in the amount of$100,000. 

Please feel free to call us if you have any additional questions regarding this matter. 

Sincerely, 

The LandMark Design Group, Inc. 

y~~ 
James W. Brawley, P.E. 
Senior Associate 

LANDMARK 
DESIGN GROUP 
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MEMORANDUM 

DATE: July 12, 2006 

TO: M. Ann Davis, Treasurer 

FROM: Joan Etchberger, Sr. Engineering Assist 

SUBJECT: Escrow Account 

Forwarded for deposit to the Escrow Account is a check issued by Wachovia 
Bank in the amount of $100,000 provided by Powhatan Enterprises Inc.. The 
surety is posted to guarantee erosion control measures and subdivision 
improvements for Powhatan Secondary- Road Extension and BMP, SP-38-99. 

Thank you for your assistance. 

0030043 

(~ 

'l 
.· .• @' WACHOVIA 

07 Ill) 2006 

!! JAMES CirY COUNTY OR 
··'< .>« Pay To The P 0 W H A T AN EN T E R P R I S E S I N C ,i ~ Order Of • $ $100,000.00 

~~ *ONE HUNDRED ~~OUSAND DOLLARS AND 00 CENTS 
.) 10 Dollars 

POWHATAN ENTERPRI~ES INC. 

Inc., Englewood, Colorado 
., 
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MEMORANDUM 

DATE: May 4, 2007 

TO: Ann Davis, Treasurer 

FROM: Darryl E. Cook, Environmental Director·if0 

SUBJECT: Escrow Account 

The purpose of this memo is to authorize release of the $100,000 surety that 
was received from Powhatan Enterprises, Inc. to guarantee installation of 
erosion control measures and subdivision improvements for Powhatan 
Secondary- Road Extension and BMP- SP-38-99. Please make the check 
payable to Powhatan Enterprises, Inc in the amount of $100,000 and return it to 
my attention. 

Thank you for your assistance. 

Date: 21-May-07 

Williamsb1.1rg, VA, 23187-8791 68-490/514 

. :'"',:{(~e ~un~re~,\:·.T~p~~a~.~.:J?.ollar~,(: .. ~~~~~N8,.:·G:~"~·~.:· 
,il:!;·.\11\ \;':,. i,',.,;i:',i ... · .... ,·\ ,·~~~~li\:!: ,·•1',\·:i'( ',,HI'I··,',( ~~~·~~~~:\\~1,·: ~'.\"·:',~,' ·. ;r ~'t,\\\t\1\\\ t\IW,\\\\\' ,1\\:ln\:'V 1~\W,,I~I; :;'.,,:.:,!' ·.' .. ,. 
," .. ·\\W \1,·\'.,... . ·'\\·\\~ \· :':',;.~:~ ::·1.

1
\: • .::',:· ·.::',\ t\\1··.~.' :'i,l A\.~1·,1 ·.',1 \:1,1',\\\1\:: . ;;,1· :w.\·\l,i. ,r .1,1,,>\· : 1:!:~:\\\·. \·:\\.\1 .. ·,\:··.\:~ ,,':'·.::.·:.:\: 

t\i\·,,1 , , h~,l .:.:•.:'.,. ,•'"' ·"''.POWHAT~N e;NTERF!RISES:i•'::,:,,. ,,::w::: 

Order Of 

' ',tl 

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

$*********************1 00000.00 

------------------·-----------------------------------------------------------

u• 0 0 0 0 0 I. 5 B I. u• I: 0 5 I. ~ 0 ~ 9 0 I. I: 50 0 0 7 :l ~ :l 0 I. u• 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WrLUAMSBURG,' 

(757) 253-6671 Fax: (757) 259-4032 E-MAIL: devt: 

ENviRONMENTAL OMSION 

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

July 11, 2006 

R. Barrow Blackwell, Esq. 
Kaufman and Canales, P .C. 
4801 Courthouse Street, Suite 300 
Post Office Box 6000 
Williamsburg, Virginia 23188 

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

Col" 
(75' 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, amended SP-94-00 & SP-097-01 

Dear Mr. Blackwell: 

James City County is maintaining a $100,000 Letter of Credit No. 2005-26 on the structure referred to 
as the Powhatan of Williamsburg Secondary Storm water Detention Pond (the '·Dam") to ensure that it 
has been built in accordance with the construction plan and is structurally adequate for its intended 
purpose. You have requested that I provide you with a general outline of staffs remaining concerns 
with the Dam so that the surety may eventually be released. Staff has the following general 
observations and concerns: 

- Movement of the blocks that compose the Dam 
- Integrity of geogrid reinforcement due to wall deflection 
- Seepage of water from the blocks 
- Piping of water along the outlet barrel of the Dam 
- Internal geogrid reinforcement material exposure 

In order for the County to release the surety, we need certifications from the manufacturer and a 
professional engineer licensed in Virginia with experience with this type of wall and dam structure 
that it is structurally adequate for its intended purpose and will perfonn its intended purpose without 
the need for repair or modification. If they cannot so certify, they must identify what needs to be 
repaired in order for them to be able to certify to the aforementioned. Upon certification, the surety 
will be released; otherwise, any deticiencies noted by the manufacturer and/or professional engineer 
must be completed to the satisfaction of the Environmental Director prior to full release of the surety. 
Staff will want to present these observations and concerns in the field to the manufacturer and 
professional engineer. 

Sincerely, 

· Darryl E. Cook 
Environmental Director 

c: Adam Kinsman, Assistant County Attorney 

Uata\memo~\sur\pow _sec bmp cert.a.tt 
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KAUFMAN to CANOLES 
---1 A Professional Corporation I --
Attorneys and Counselors at Law 

July 11' 2006 

Via Hand Delivery 
Darryl E. Cook, Environmental Director 
James City County 
1 01-C Mounts Bay Road 
Williamsburg, Virginia 23185 

R. Barrow Blackwell 

757 I 259-3833 
rbblackwell@kaufcan.com 

757 I 259-38oo 
fax: 757 I 259-3838 

Mailing Address: 
P.O. Box 6ooo 
Williamsburg, VA 23188 

4801 Courthouse Street 

Suite 300 
Williamsburg, VA 23188 

Re: Powhatan of Williamsburg Secondary- Stormwater Management Facility Dam 

Dear Mr. Cook: 

I enclose a check from Mr. Lawrence Beamer payable to James City County or Powhatan 
Enterprises. I would ask that you call me so that we can arrange a mutually convenient time with 
my client and his representatives to clarify any issues concerning the Stormwater Management 
Facility Dam. I would also ask that you advise Mr. Kinsman that you have received this check. 

Thanking you, I remain 

RBB/lms 
Enclosure 
cc: Adam R. Kinsman, Esq. (w / o encl.) 

Mr. Lawrence Beamer (w I o encl.) 

6105339 

Sincerely, 

R. Barrow Blackwell 

Disclosure Required by Internal Revenue Service Circular 230: This communication is not a tax 
opinion. To the extent it contains tax advice, it is not intended or written by the practitioner to be 
used, and it cannot be used by the taxpayer, for the purpose of avoiding tax penalties that may be 
imposed on the taxpayer by the Internal Revenue Service. 

Chesapeake Hampton ' Newport News Norfolk ; ·Richmond Virginia Beach 

www.kaufmanandcanoles.com 
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Joan Etchberger 
From: Barry Moses 
Sent: Friday, July 07, 2006 10:45 AM 
To: Joan Etchberger 
Subject: FW: Powhatan Secondary-Regional Reinforced Earth Wall BMP (PC136) 

From: Scott Thomas 
Sent: Friday, July 07, 2006 9:56AM 

Darryl Cook To: 
Cc: Barry Moses; Mike Woolson; William A. Cain; Wayland Bass 
Subject: RE: Powhatan Secondary-Regional Reinforced Earth Wall BMP (PC136) 

The Powhatan Secondary Road Extension and BMP project was originally approved under 
County Plan No. SP-38-99 and subsequently amended under County Plan Nos. SP-94-00 and SP-
97-01, respectively. Interim certification approval was issued by our Division on November 16, 
2001. Interim certification was necessary to allow land-disturbing permits to be issued for the 
Villages at Powhatan project. The interim asbuilt and construction certification as received from 
the engineer are dated January 18, 2002. 

Our Division raised serious concerns about the validity (and Jack of evidence to support the 
interim construction certification document back in 2001 due to BMP construction not following 
standard expected geotechnical protocol (Virginia Stormwater Management Handbook, 1999); 
specific geotechnical recommendations about wall backfill placement and recommendations for 
inspection from the approved geotechnical study; our Division's observations of lack of proper 
compaction and questionable material being used in the backfill ofthe wall during it's 
construction; and lack of proper compaction test information and inspection report Jogs provided 
by the owner/engineer to support the interim construction certification. 

Since November 2001, our Division has routinely inspected and obtained photo documentation 
on a routine basis to support our claim of improper construction and questionable structural 
integrity of the mechanically stabilized earth (MSE) retaining wall system which serves as an 
impounding structure for the BMP. 

These are the main issues in advance of performing another full field inspection of the BMP. 

Certification Issues 
• Previous certification was for interim purposes. Need final asbuilts and certification. 
• A final certified asbuilt is required due to the site plan amendment under County Plan No. 

SP-97-01 which was approved by our Division on March 29, 2002. This plan approval, 
which had some minor changes to the approved design plan for the BMP, was approved 
after the interim asbuilt as provided on January 18, 2002. 

• Lack of evidence of use of suitable soil backfill material used in the MSE wall backfill. 
• Lack of evidence of proper compaction and moisture density testing performed on the 

MSE wall backfill. 
• Lack of evidence of documented geotechnical inspection ofMSE wall construction. 

Field-Related Issues · 
• Multiple subsidence and sink holes along top of the MSE wall. 
• Displaced segmental modular blocks. 
• Excessive gaps and vertical separation of segmental modular blocks. 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 145



• Spalled and surface deterioration MSE blocks. 
• Excessive wall deflection, expansion and movement. 
• Excessive wall leakage and seepage through blocks and joints between blocks. 
• Subsidence holes and evidence of piping along barrel pipe through the dam. 
• Exposed geogrid. 
• Top cap plates uneven and displaced. 
• Surface runoff along both dam abutments not properly diverted away from top of wall 

which results in excessive infiltration into top of wall. 
• Toe erosion along base of wall at abutments. 
• Inadequate stabilization along base of wall (both sides). 
• Debris and trash along upstream toe of wall. 
• Debris and trash blockage of low flow orifice. 
• Trees and vegetation at pipe barrel outfall. 

Scott J. Thomas, P.E. 
Chief Engineer- Stormwater 
James City County 
Environmental Division 

Visit: 
http://www .james-city. va. us/resources/devmqmt!div devmgmt environ. htm I 
and 
www. protectedwith pride. org 

From: Darryl Cook 
Sent: Friday, July 07, 2006 7:29AM 
To: Scott Thomas 
Subject: Powhatan Dam 

Lawrence restated his position that he was not going to renew the surety at $100,000. He did say 
that he would be willing to renew at some reasonable amount. He also wants to know what it is 
he has to do ot get it in shape. He claims that he has given us two certifications but I don't 
believe that he has. 

He was willing to go look at the dam and see what it is that we have problems with - he doesn't 
feel there is anything wrong but he is open to seeing what we have concerns with. We have an 
extremely short time frame on this; we need to go to the field today which would be this 
afternoon. You said yesterday that you could probably put together a punchlist from the 
documentation that we have. 

Can you put together a tenative list this morning that we may change once we get out there and 
see if we can meet with him this afternoon? I've got meetings at 8 and 9 which will last probably 
until 11:30 which is why I'm em ailing you. We also need to meet with Barry so keep that in mind 
when we try to set up a time. I can meet anytime in the afternoon. 

Also, can you get Joan to give you the renewal request letter that we sent Lawrence and see 
what we said was still deficiE;)nt? It would be good to have those for all the years that we have 
been asking him to renew. 
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•. · 
KAUFMAN to CANOLES 
---1 A Professional Corporation 1--
Attorneys and Counselors at Law 

February 28, 2007 

VIA HAND DELIVERY 
Darryl E. Cook, P.E. 
Environmental Director 
Environmental Division 
1101-E Mounts Bay Road 
Williamsburg, Virginia 23187-8784 

R. Barrow Blackwell 

757 I 259-3833 
rbblackwell@kaufcan.com 

757 I 259-38oo 
fax: 757 I 259-3838 

Mailing Address: 
P.O. Box 6ooo 
Williamsburg, VA 23188 

4801 Courthouse Street 

Suire 300 
Williamsburg, VA 23188 

RECEIVED 

ENVIRONMENTAL 
DIVISION 

Re: Powhatan Road Extension and BMP; Count BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94:..00 & SP-097-01 

Dear tir. Cook: 

In response to your comments contained in your letter of February 15, 2007 regarding the 
above-referenced matter. I attach a letter from James W. Brawley, P.E:, Senior Associate with 
LandMark Design Group, responding to your four (4) comments. I am enclosing Mr. Brawley's 
original of February 21, so that you will have proper evidence of his signed engineering seal. I trust 
that Mr. Brawley's response in the attached letter of February 21, 2007 appropriately addresses your 
comments, and that we can now move forward expeditiously to release Mr. Beamer's surety in the 
amount of $100,000.00. 

I look forward to hearing from you. 

RBB/lms 
Enclosure 
cc: Adam R. Kinsman, Esq. 

Sincerely, 

R. Barrow Black-well 

Disclosure Required by Internal Revenue Service Circular 230: This communication is not a tax 
opinion. To the extent it contains tax advice, it is not intended or written by the practitioner to be 
used, and it cannot be used by the taxpayer, for the purpose of avoiding tax penalties that may be 
imposed on the taxpayer by the Internal Revenue Service. 

Chesapeake Hampton Newport News Norfolk Richmond Virginia Beach 

www.kaufmanandcanoles.com 
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February 21 5
\ 2007 

R. Barrow Blackwell, Esq. 
Kaufman and Canales 

LANDMARK 
DESIGN GROUP 

4801 Courthouse Street, Suite 300 
Williamsburg, VA 23187 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 
Response to Comments <?fFebruary 151

h, 2007 

Dear Mr. Blackwell; 

We are writing in response to the letter of February 151
\ 2007 from Mr. Darryl Cook of the James 

City County Environmental Department regarding his remaining concerns with the Dam at 
Powhatan so that the surety (Letter of Credit No. 2005-26 for $1 00,000) may be released. 

Mr. Cook provided the following comments; 

1. Mr. James Brawley is giving his professional engineering opinion in the letter. The letter 
needs to have his signed engineering seal on it. 

We assume Mr. Cook is referring to the original response letter dated November 2rfh, 2006. 
A sealed copy of the letter is attached for your files. Please forward a copy to Mr. Cook for 
the County's records. 

2. Mr. Brawley stated in the letter that repairs have been done to the dam but he is not certifying 
that the repairs were made properly. As the work performed repaired the dam (I'm referring 
to item 3 on page 3 of his letter) for problems that occurred after the dam was originally 
certified, he needs to certify that the repairs have been done properly. 

I hereby certify that the minor repair items (maintenance work) referred to on page 3 of the 
letter dated November 2tfh, 2007 have been properly completed to my satisfaction. This 
letter has also been sealed as a part of this certification. 

3. The information documents movement of the blocks over a period of three months. Is this 
movement within the allowable limits stated by the manufacturer? 

Item 1 on page 2 of our letter dated November 2tfh, 2007 stated that the monitoring had 
been performed for a total of four (4) months and that "no significant movements have 
occurred" during the monitoring process. The letter further stated that "the movements 
we have documented during this time are minor and random in direction and are 
consistent with normal expansion and contraction movements associated with this 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 

4029 Ironbound Road, Suite I 00, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@Iandmarkdg.com 
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type of masonry structure and the normal systematic and random errors associated 
with this type of survey and the equipment utilized". Therefore, any allowable limits 
stated by the manufacturer are not applicable in this situation since they would apply to 
movements caused by outside forces acting on the wall as a whole or to individual blocks. 
We specifically stated that the movements documented were caused by normal expansion 
and contraction and random survey errors and are therefore not attributable to outside 
forces. 

We trust that this letter and the information contained herein addresses the JCC Environmental 
Divisions remaining concerns regarding the dam structure. Therefore, we anticipate the 
immediate release of the surety in the amount of$100,000. 

Please feel free to call us if you have any additional questions regarding this matter. 

Sincerely, 

The LandMark Design Group, Inc. 

y~~ 
James W. Brawley, P.E. 
Senior Associate 

LANDMARK 
DESIGN GROUP 
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Page 1 of2 

Scott Thomas 

From: Scott Thomas 

Sent: Thursday, September 21, 2006 5:29 PM 

To: Barry Moses; Darryl Cook; William A. Cain; Mike Woolson 

Subject: FW: Powhatan Dam Photos 

Attachments: Dam Photos 8-31-06.pdf 

Unless I am very much mistaken, the bulk ofEmesto happened on Friday September 1. I remember it well 
because I was doing performance reviews when the power went out & then we were sent home and then it was the 
weekend. I find it odd that the first four pictures, with the water level the highest, are clearly date stamped 

8/31/06. The next set of pictures was then taken on Saturday September 2. Why no photographs on September 1st 
during the main part of the storm? 

I do find it very peculiar that of the 15 photographs that there is not one taken on 8/31/06 or 09/01/06 at the 
downstream side of the dam at the outfall barrel area. 

Note in the very first photograph where the water level is the fullest that the individual in the yellow coat with the 
white hat is not concerned with the pond level but appears to be quite interested in what is going on at the outlet 
pipe on the downstream end of the dam (ie. piping area). 

Me, Mike and Bill visited the site the day after Ernesto (Saturday Sept 2 at about 3:00pm). I would say that this 
inspection was about 24 hours after the middle part of the TS. There was evidence that the water level got within 
3 blocks of the top of the wall. Note the first photographs show it about 5 blocks below the top of the wall. When 
we got there about 24 hours after the storm, the water level was down to within a few feet above the low flow 
orifice pipe, substantially below the base of the wall. There was also very clear evidence of severe piping along 
both sides of the outfall barrel as on the downstream end of the dam (picture 11) there were signs of weeds pushed 
over from the flow. In 24 hours after the height of the storm, I would have expected the water level to be below 
the riser crest, but somewhere between riser crest and low flow orifice level probably still about Yz way up the 
riser. The level at the time of inspection was indicative of rapid draw down probably spit between the riser crest 
and the piping. 

Scott J. Thomas, P.E. 
Chief Engineer - Stormwater 
James City County 
Environmental Division 

Visit: 
http://www.james-city.va.us/resources/devmgmt/div devmgmt environ.html 
and 
www .protectedwithpride.org 

From: Barry Moses 
Sent: Thursday, September 21, 2006 2:28PM 
To: Scott Thomas; William A. Cain; Mike Woolson; Darryl Cook 
Subject: FW: Powhatan Dam Photos 

From: Jamie Brawley [mailto:jbrawley@landmarkdg.com] 
Sent: Thursday, September 21, 2006 2:22PM 

9/2112006 
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Page 2 of2 

To: Barry Moses 
Subject: Powhatan Dam Photos 

Mr. Moses: Thanks for taking the time to speak with me today. As I mentioned we have some new photos of 
the dam structure taken during the recent Ernesto storm event. I have attached the photos for your review. Note 
the photos span from Friday thru Sunday, all are dated. Unfortunately they do not include a photo of the outlet 
pipe. 

Please let me know if you have any additional questions. 

Sincerely, 

James W. Brawley, P.E. 
Senior Associate 
LandMark Design Group, Inc. 
4029 Ironbound Road, Suite 100 
Williamsburg, VA 23188 

Tel 757.253.2975 
Fax 757.229.0049 
Cell 757.749.2757 
email jbrawley@landmarkdg.com 
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Scott Thomas 

From: Scott Thomas 

Sent: Thursday, September 21,2006 5:31 PM 

To: Barry Moses 

Subject: FW: Powhatan Dam Photos 

Attachments: Dam Photos 8-31-06.pdf 

James Brawley said "Note the photos span from Friday thru Sunday, all are dated". The first four photos are 
dated 8/31/06 which was Thursday. Ernesto happened on Friday 09/01/06 .... 

Scott J. Thomas, P.E. 
Chief Engineer - Stormwater 
James City County 
Environmental Division 

Visit: 
http://www.james-city.va.us/resources/devmgmt/div devmgmt environ.html 
and 
www.protectedwithpride.org 

From: Barry Moses 
Sent: Thursday, September 21, 2006 2:28PM 
To: Scott Thomas; William A. Cain; Mike Woolson; Darryl Cook 
Subject: FW: Powhatan Dam Photos 

From: Jamie Brawley [mailto:jbrawley@landmarkdg.com] 
Sent: Thursday, September 21, 2006 2:22PM 
To: Barry Moses 
Subject: Powhatan Dam Photos 

Mr. Moses: Thanks for taking the time to speak with me today. As I mentioned we have some new photos of 
the dam structure taken during the recent Ernesto storm event. I have attached the photos for your review. Note 
the photos span from Friday thru Sunday, all are dated. Unfortunately they do not include a photo of the outlet 
pipe. 

Please let me know if you have any additional questions. 

Sincerely, 

James W. Brawley, P.E. 
Senior Associate 
LandMark Design Group, Inc. 
4029 Ironbound Road, Suite 100 
Williamsburg, VA 23188 

Tel 757.253.2975 
Fax 757.229.0049 
Cell 757.749.2757 
email jbrawley@landrnarkdg.com 

9/21/2006 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 259-4032 E-MAIL: devtman@james-city.va.us 

ENviRONMENTAL DMSION 

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

July 11, 2006 

R. Barrow Blackwell, Esq. 
Kaufman and Canales, P.C. 
4801 Courthouse Street, Suite 300 
Post Office Box 6000 
Williamsburg, Virginia 23188 

PuNNING 

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

CoUNIT ENGINEER 

(757) 253-6678 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, amended SP-94-00 & SP-097-01 

Dear Mr. Blackwell: 

MoSQUITO CoNTRoL 
(757) 259-4116 

James City County is maintaining a $100,000 Letter of Credit No. 2005-26 on the structure referred to 
as the Powhatan of Williamsburg Secondary Storm water Detention Pond (the ''Dam") to ensure that it 
has been built in accordance with the construction plan and is structurally adequate for its intended 
purpose. You have requested that I provide you with a general outline of staffs remaining concerns 
with the Dam so that the surety may eventually be released. Staff has the following general 
observations and concerns: 

-Movement of the blocks that compose the Dam 
- Integrity of geogrid reinforcement due to wall deflection 
-Seepage of water from the blocks 
-Piping of water along the outlet barrel of the Dam 
- Internal geogrid reinforcement material exposure 

In order for the County to release the surety, we need certifications from the manufacturer and a 
professional engineer licensed in Virginia with experience with this type of wall and dam structure 
that it is structurally adequate for its intended purpose and will perform its intended purpose without 
the need for repair or modification. If they cannot so certify, they must identify what needs to be 
repaired in order for them to be able to certify to the aforementioned. Upon certification, the surety 
will be released; otherwise, any deficiencies noted by the manufacturer and/or professional engineer 
must be completed to the satisfaction of the Environmental Director prior to full release of the surety. 
Staff will want to present these observations and concerns in the field to the manufacturer and 
professional engineer. 

Sincerely, 

Darryl E. Cook 
Environmental Director 

c: Adam Kinsman, Assistant County Attorney 

data\memo~\sur\pow _sec bmp cert.att 

f. j 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WIWAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 259-4032 E-MAIL: devtman@james-city.va.us 

ENVIRONMENTAL DMSION 

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

July 1 L 2006 

R. Barrow Blackwell, Esq. 
Kaufman and Canales, P.C. 
4801 Courthouse Street, Suite 300 
Post Office Box 6000 
Williamsburg, Virginia 23188 

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

CoUNTY ENGINEER 

(757) 253-6678 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, amended SP-94-00 & SP-097-01 

Dear Mr. Blackwell: 

MosQUITO CoNTROL 

(757) 259-4116 

James City County is maintaining aS 100,000 Letter of Credit No. 2005-26 on the structure referred to 
as the Powhatan of Williamsburg Secondary Storm water Detention Pond (the '·Dam") to ensure that it 
has been built in accordance with the construction plan and is structurally adequate for its intended 
purpose. You have requested that I provide you with a general outline of staffs remaining concerns 
with the Dam so that the surety may eventually be released. Staff has the following general 
observations and concerns: 

-Movement of the blocks that compose the Dam 
- Integrity of geogrid reinforcement due to wall deflection 
-Seepage of water from the blocks 
-Piping of water along the outlet barrel of the Dam 
- Internal geogrid reinforcement material exposure 

In order for the County to release the surety, we need certifications from the manufacturer and a 
professional engineer licensed in Virginia with experience with this type of wall and dam structure 
that it is structurally adequate for its intended purpose and will perfonn its intended purpose without 
the need for repair or modification. If they cannot so certify. they must identify what needs to be 
repaired in order for them to be able to certify to the aforementioned. Upon certification. the surety 
will be released: otherwise. any deticiencies noted by the manufacturer and/or professional engineer 
must be completed to the satisfaction of the Environmental Director prior to full release of the surety. 
Staff will want to present these observations and concems in the field to the manufacturer and 
professional engineer. 

Sincerely, 

Darryl E. Cook 
Environmental Director 

c: Adam Kinsman. Assistant County Attomey 
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Scott Thomas 

From: Scott Thomas 
Sent: Friday, July 07, 2006 9:56AM 

Darryl Cook To: 
Cc: Barry Moses; Mike Woolson; William A. Cain; Wayland Bass 
Subject: RE: Powhatan Secondary-Regional Reinforced Earth Wall BMP (PC136) 

The Powhatan Secondary Road Extension and BMP project was originally approved under County Plan No. SP-38-99 
and subsequently amended under County Plan Nos. SP-94-00 and SP-97-01, respectively. Interim certification approval 
was issued by our Division on November 16,2001. Interim certification was necessary to allow land-disturbing permits 
to be issued for the Villages at Powhatan project. The interim asbuilt and construction certification as received from the 
engineer are dated January 18, 2002. 

Our Division raised serious concerns about the validity (and lack of evidence to support the interim construction 
certification document back in 2001 due to BMP construction not following standard expected geotechnical protocol 
(Virginia Stormwater Management Handbook, 1999); specific geotechnical recommendations about wall backfill 
placement and recommendations for inspection from the approved geotechnical study; our Division's observations of 
lack of proper compaction and questionable material being used in the backfill of the wall during it's construction; and 
lack of proper compaction test information and inspection report logs provided by the owner/engineer to support the 
interim construction certification. 

Since November 2001, our Division has routinely inspected and obtained photo documentation on a routine basis to 
support our claim of improper construction and questionable structural integrity of the mechanically stabilized earth 
(MSE) retaining wall system which serves as an impounding structure for the BMP. 

These are the main issues in advance of performing another full field inspection of the BMP. 

Certification Issues 
• Previous certification was for interim purposes. Need final asbuilts and certification. 
• A final certified asbuilt is required due to the site plan amendment under County Plan No. SP-97-01 which was 

approved by our Division on March 29, 2002. This plan approval, which had some minor changes to the 
approved design plan for the BMP, was approved after the interim asbuilt as provided on January 18, 2002. 

• Lack of evidence of use of suitable soil backfill material used in the MSE wall backfill. 
• Lack of evidence of proper compaction and moisture density testing performed on the MSE wall backfill. 
• Lack of evidence of documented geotechnical inspection of MSE wall construction. 

Field-Related Issues 
• Multiple subsidence and sink holes along top of the MSE wall. 
• Displaced segmental modular blocks. 
• Excessive gaps and vertical separation of segmental modular blocks. 
• Spalled and surface deterioration MSE blocks. 
• Excessive wall deflection, expansion and movement. 
• Excessive wall leakage and seepage through blocks and joints between blocks. 
• Subsidence holes and evidence of piping along barrel pipe through the dam. 
• Exposed geogrid. 
• Top cap plates uneven and displaced. 
• Surface runoff along both dam abutments not properly diverted away from top of wall which results in excessive 

infiltration into top of wall. 
• Toe erosion along base of wall at abutments. 
• Inadequate stabilization along base of wall (both sides). 
• Debris and trash along upstream toe of wall. 
• Debris and trash blockage of low flow orifice. 

1 
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• Trees and vegetation at pipe barrel outfall. 

Scott J. Thomas, P.E. 
Chief Engineer- Stormwater 
James City County 
Environmental Division 

Visit: 
http://www.james-city.va.us/resources/devmgmt/div devmgmt environ.html 
and 
www. protectedwith pride. org 

From: Darryl Cook 
Sent: Friday, July 07, 2006 7:29AM 
To: Scott Thomas 
Subject: Powhatan Dam 

Lawrence restated his position that he was not going to renew the surety at $100,000. He did say that he would be willing 
to renew at some reasonable amount. He also wants to know what it is he has to do ot get it in shape. He claims that he 
has given us two certifications but I don't believe that he has. 

He was willing to go look at the dam and see what it is that we have problems with - he doesn't feel there is anything wrong 
but he is open to seeing what we have concerns with. We have an extremely short time frame on this; we need to go to 
the field today which would be this afternoon. You said yesterday that you could probably put together a punchlist from the 
documentation that we have. 

Can you put together a tenative list this morning that we may change once we get out there and see if we can meet with 
him this afternoon? I've got meetings at 8 and 9 which will last probably until 11:30 which is why I'm em ailing you. We 
also need to meet with Barry so keep that in mind when we try to set up a time. I can meet anytime in the afternoon. 

Also, can you get Joan to give you the renewal request letter that we sent Lawrence and see what we said was still 
deficient? It would be good to have those for all the years that we have been asking him to renew. 

2 
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Mike Woolson 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Friday, March 24, 2006 5:12PM 
Mike Woolson 
FW: PC-136 (Powhatan Secondary Segmental Block Wall) 

Attachments: PC-136 011.jpg; PC-136 012.jpg; PC-136 013.jpg; PC-136 014.jpg; PC-136 015.jpg; PC-136 
016.jpg; PC-136 001.jpg; PC-136 002.jpg; PC-136 003.jpg; PC-136 004.jpg; PC-136 005.jpg; 
PC-136 006.jpg; PC-136 OO?.jpg; PC-136 008.jpg; PC-136 009.jpg; PC-136 010.jpg 

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

Visit: 
http://www.james-city.va.us/resources/devmgmt/div devmgmt environ.html 
and 
www.protectedwithpride.org 

-----Original Message----
From: Scott Thomas 
Sent: Friday, March 24, 2006 5:11 PM 
To: Darryl Cook; William A. Cain 
Subject: FW: PC-136 (Powhatan Secondary Segmental Block Wall) 

Based on these photographs I see quite a difference in the wall compared to our past investigations. For about the past 
three years we have documented the wall at least once per year. To date we have only granted interim asbuilt approval 
and interim construction certification approval. We had a strong case then about certification issues with the segmental 
block wall BMP; however, Villages at Powhatan had to move forward. 

I think we have a stronger case now as we can clearly document shifting in the wall, wall degradation, seepage through the 
wall, joint separation and the wall falling apart. Our position during the interim certification process is certainly coming true 
over time. Without a doubt the structural integrity of the wall is in question and as this is a regional BMP it is a valid 
concern. The time is coming when we will need to present this case when the developer request full release of the bond. 

I believe that time at that time we will probably need to hire a third party geotechnical consultant to assess the structural 
integrity of the wall to support our case. 

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

-----Original Message----
From: Mike Woolson 
Sent: Friday, March 24, 2006 3:01 PM 
To: Scott Thomas 
Subject: PC-136 

1_, 
l!ll i1 . 

< 
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Michael Woolson, CLA 
James City County Environmental Division 
Senior Watershed Planner 
757-253-6823 - office : 757-259-4032 - fax 

Visit www.protectedwithpride.org 
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DEVELOPMENT MANAGEMENT 
101-E MouNTs BAY RoAD, P.O. Box 8784, WilliAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 
ENVIRONMENTAL DMSION 

(751) 253-6670 
ENVIRON@)AMES-cl1Y.VA.US 

February 15, 2007 

R. Barrow Blackwell, Esq. 
Kaufman and Canoles, P.C. 
Post Office Box 6000 
Williamsburg, Virginia 23188 

i'LANNING 

(757) 253-6685 
PI.ANNING@JAMES.C!1Y.VA.US 

CoUN1Y ENGINEER 

(757) 253-6678 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, amended SP-94-00 & SP-097-01 

Dear Mr. Blackwell: 

E-lvWL: devtman@james-city.va.us 
FAx: (757) 259-·f032 

MOSQUITO CONTROL 

(757) 259-4116 

The Environmental Division has reviewed the latest information submitted by you on January 16, 
2007, regarding the condition of the BMP. The letter transmitted the documentation developed 
by Landmark Design Group that addressed the Division's comments presented in my letter dated 
July 11, 2006. We have the following feedback on the information submitted: .. 
I. Mr. James Brawley is giving his professional engineering opinion in the letter. The letter 
needs to have his signed engineering seal on it. 
2. Mr. Brawley stated in the letter that repairs have been done to the dam but he is not certifYing 
that the repairs were made properly. As the work performed repaired the dam (I'm referring to 
item 3 on page 3 of his letter) for problems that occurred after the dam was originally certified, he 
needs to certifY that the repairs have been done properly. 
3. The information documents movement of the blocks over a period of three months. Is this 
movement within the allowable limits stated by the manufacturer? 

The Division needs to do a final inspection of the work that was described in the letter. Until that 
is complete and the comments above are addressed, we will not be able to recommend release of 
the surety. 

Sincerely, 

Darryl E. Cook 
Environmental Director 

c: Adam Kinsman, Assistant County Attorney 

datalmemoslsurlpow _sec bmp cert2.att 
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KAUFMAN & CANOLES 
---1 A Professional Corporation 1--
Attorneys and Counselors at Law 

January 16, 2007 

VIA HAND DELIVERY 
Darryl E. Cook, P.E. 
Environmental Director 
Environmental Division 
1101-E Mounts Bay Road 
Williamsburg, Virginia 23187-8784 

R. Barrow Blackwell 

757 I 259-3833 
rbblackwell@kaufcan.com 

757 I 259-38oo 
fax: 757 I 259-3838 

Mailing Address: 
P.O. Box 6ooo 
Williamsburg, VA 23188 

4801 Courthouse Street 

Suite 300 
Williamsburg, VA 23188 

RECEIVED 

JAN 1 6 2007 

Re: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, amended SP-94-00 & SP-097-01 

De~r Mr. Cook: 

As you know, I represent Mr. Lawrence Beamer, who gave a Letter of Credit #2005-26 in 
the amount of $100,000.00 in favor of the County pending the result of concerns raised by the 
environmental staff with regard to the dam at Powhatan. I enclose an exhaustive report from James 
W. Brawley, P.E. of LandMark Design Group, who evaluated the dam from August 2006 to 
November 9, 2006, and has issued the enclosed November 29, 2006 report. The report contains a 
number of attachments which are also enclosed. I think you will see from the report that the 
condition of the dam and its structural soundness comply with the information requested in your 
letter of July 9, 2006. As you will see, LandMark opines that "based on our experience with this type 
of construction it is our professional opinion that this particular structure is structurally sound and 
will continue to perform its intended purpose without the need for major repairs during the next 15 
years." 

You requested a certification from the manufacturer with regard to the materials, and as 
previously explained, the manufacturer is no longer in business. However, a construction 
certification was signed for the subject facility on October 30, 2001 by Richard S. Phillips, P.E., in 
his letter to Scott J. Thomas, P.E. of the County's Environmental Division dated November 9, 2001. 
I enclose a copy of that letter. 

We believe all steps have been taken and all requirements met, and accordingly would ask 
that you confirm the same after completion of your review of the enclosed report and attachments, 
so that we can arrange release of the surety with the County Attorney's Office. 

Disclosure Required by Internal Revenue Service Circular 230: This communication is not a tax 
opinion. To the extent it contains tax advice, it is not intended or written by the practitioner to be 
used, and it cannot be used by the taxpayer, for the purpose of avoiding tax penalties that may be 
imposed on the taxpayer by the Internal Revenue Service. 

Chesapeake Hampton • Newport News : Norfolk : Richmond Virginia Beach 

www.kaufmanandcanoles.com 
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January 16, 2007 
Page 2 

If you have any questions, please do not hesitate to contact me. Thanking you, I remain 

RBBilms 
Enclosures 
cc: Mr. Lawrence Beamer (w I o encl.) 

Adam R. Kinsman, Esq. (w I o encl.) 

6137321 

R. Barrow Blackwell 
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November 291
'\ 2006 

R. Barrow Blackwell, Esq. 
Kaufman and Canoles 

LANDMARK 
DESIGN GROUP 

4801 Courthouse Street, Suite 300 
Williamsburg, VA 23187 

RE: Powhatan Road Extension and BMP; County BMP ID Code PC 136 
County Plan No. SP-38-99, Amended SP-94-00 & SP-097-01 

Dear Mr. Blackwell; 

We are writing in response to the letter of July 11 '\ 2006 regarding the James City County 
Environmental staffs remaining concerns with the Dam at Powhatan so that the surety (Letter of 
Credit No. 2005-26 for $100,000) may be released. 

In order to resolve the conunents we have undertaken the following steps; 

1. Staff from the LandMark Design Group, Inc. performed a visual inspection of the dam 
structure on August 8111

, 2006. 

2. LandMark Design Group, Inc. held an on-site meeting with JCC Environmental staff on 
August 29, 2006. 

3. LandMark Design Group, Inc. began monthly monitoring of the dam structure for movements 
starting August 9'1\ 2006 through November 911

\ 2006. 

4. The Owner completed all recommended repairs based on the inspection of August 8111
, 2006. 

LandMark Design Group, Inc. performed a visual inspection of the dam structure on August 08, 
2006. As a part of the inspection a Virginia Department of Conservation and Recreation (DCR) 
"Dam Owners Annual Inspection Form" was completed. A copy of the completed inspection 
form and inspection notes are attached. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 
4029 Ironbound Road, Suite l 00, Williamsburg, VA 23188 (7571 253-2975 FAX: 17571 229·0049 lmdg@landmarkdg.com 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 165



If 'fll.t -~·~ 
'It: 

tiJJ:s'MfJ) I. 2- 7- at1J 
~~~· 

MMi.:- Jl.i (l.L..I \A- i-S. 

"5~'\e"M~'\ tS 

f~t-..::;~1 
• 

11-\-\"::> ~~p~r GJ'O~ 
~ Mt>--t~t;.-r VJWD ~ ~ 

?~tJ(, eJF '~~e; ~~~r 

{J ~ ~OTJ.g, • 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 166



James City County Environmental Division staffs concerns are addressed below. 

1. Movement of the blocks that compose the dam; Based on discussions with the 
Contractor and a review of photographs taken during construction, it appears that 
the blocks have not moved but were originally constructed in the currently 
observed a poorly aligned locations. Therefore, the "bulges" noted during the 
recent inspection are considered to be due to the original construction and not 
caused by any overstress or movement of the wall. As such, they do not represent 
a concern with respect to the structural integrity of the wall. This is further borne 
out by the ongoing monitoring we have performed. Beginning on August 9111

, 

2006 the LandMark Design Group, Inc. has been monitoring the structure for any 
signs of horizontal and vertical movement of individual blocks and the structure 
as a whole. Our monitoring efforts to date (four months) have indicated that no 
significant movements have occurred. The attached graphs show that the 
movements we have documented during this time are minor and random in 
direction and are consistent with normal expansion and contraction movements 
associated with this type of masonry structure and the normal systematic and 
random errors associated with this type of survey and the equipment utilized. 

2. Integrity of the geogrid reinforcement due to wall deflection; As stated above, the 
wall does not appear to have deflected, but was constructed in a manner that 
included numerous poorly aligned blocks. As the blocks have not moved 
significantly from their original positions, no additional tensile stresses have been 
placed on the geogrid. Therefore, the integrity of the geogrid is not a concern at 
this time. 

3. Seepage ofwaterfrom the blocks; With the exception of the erosion holes at the 
base of the wall adjacent to the outfall pipe on the downstream face of the structure, no 
evidence of seepage from the dam was noted. In addition, as this structure was 
constructed with a clay core which extends from below the base of the dam to 
approximately elevation 47.00, and the structure was designed for a 24 hour draw down 
time, there is very little opportunity for water to seep through the dam from one face to 
the other. 

4. Piping o.fwater along the outlet barrel o.fthe dam; We visited the site on August 
31 5

\ 2006 during hurricane Ernesto and on October 81
h, 2006 during the nor' easter and 

noted that the water surface elevation was at or above the top of the riser structure. (See 
attached photographs). We noted that some water appears to be flowing through the dam 
following along the outlet pipe barrel. This does not represent a classical case of piping 
along the outlet barrel in that the face of the dam and the barrel of the outlet pipe are both 
designed for the flows. The outlet pipe is bedded in gravel and the gravel fill behind the 
face of the wall acts as a conduit to direct some of the water from the upstream face to the 
outlet pipe and then to the downstream face of the dam. This water then exits the 
downstream face of the dam around the sides of the outlet pipe. (See attached 
photograph). Both the downstream face of the dam and the area adjacent to the outlet 
pipe were inspected and it does not appear that any of the gravel bedding or gravel 
drainage materials are being lost through the downstream face of the dam. This is not 
surprising as the gravel fill is composed of #57 stone with an average size of 

LANDMARK 
DESIGN GROUP 
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approximately Y2 inch and the spaces between the blocks are approximately ~ inch wide 
or less. 

5. Internal geogrid reinforcement material exposure; No exposed geogrid was 
found extending from the face of the structure. Several locations were noted 
where shims (which are the same material as the geogrid) extended from the face 
of the structure. The shims are in accordance with the manufacturers 
recommendations for this product. 

In addition, the letter from James City County Environmental Division requested the following; 

Certifications from the manufacturer and a professional engineer licensed in Virginia 
with experience with this type of wall and dam structure that it is structurally sound and 
will perform its intended purpose without need for repair. 

A certification from the manufacturer is not necessary to show that this product (Mesa 
Block Segmental Retaining Wall) is intended for use on this type of application. There 
are many similar installations shown on the manufactures web site www .tensarcorp.com 
and numerous instances of this type of application using other manufacturers similar 
products, including here in the Williamsburg area. Furthermore, the requirement to show 
that it "will perform its intended purpose without need for repair'' is unrealistic. Most 
structures of this type (water impoundment structures) will require some type of repair 
during their lifetime. However, based on our experience with this type of construction it 
is our professional opinion that this particular structure is structurally sound and will 
continue to perform its intended purpose without the need for major repairs during the 
next 15 years. It has already been in service for approximately 4 years and a twenty year 
service life is reasonable for this structure. 

The following minor repairs recommended in the attached inspection report have been 
completed and it is our opinion that no further repairs are required at this time. 

1. Station 0+41, Upstream face; Removed the trash pile from the face of dam. 

2. Fill erosion holes noted along the gravel surface on the top of the dam with a mixture 
of sand and gravel (#57 stone/sand) and compact. 

3. Seepage of water and erosion were noted around the outfall pipe at the downstream 
face of the dam. In order to control the erosion, additional #57 stone should be 
placed around the outfall pipe. Provide sufficient #57 stone to form a 12" thick 
blanket extending from the face of the dam to the outlet which completely surrounds 
the outlet pipe. 

4. Loose blocks were noted at the end of the dam on upstream and downstream faces. 
Reinstall the loose blocks in the proper positions and secure in place with an exterior 
grade construction adhesive. 

An engineer's certification indicates that the structure was built in accordance with the 
design plans and requires that inspections/observation be performed during construction 
to verify conditions. A Record Drawing and Construction Certification were previously 
provided for the structure on November 15111

, 2001 and accepted by the County on 

LANDMARK 
DESIGN GROUP 
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November 1611
\ 200 1. Therefore, it is our opinion that no further action is required with 

respect to this request. 

We hope that this letter and the information contained herein address's staffs concerns 
regarding the overall condition and structural soundness of the dam. In addition, we feel 
that it is sufficient justification for release of the surety in the amount of $100,000. 

Please feel free to call us if you have any additional questions regarding this matter. 

Sincerely, 

The LandMark Design Group, Inc. 

~~ 
James W. Brawley, P.E. 
Senior Associate 

LANDMARK 
DESIGN GROUP 
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, 

Larry S. Barry. P.E., President 
Norman H. Mason. L.S., VP 
Vaughn B. Rinner. C.L.A. 
ElizC!beth J. Anderson, P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P., P.w.S. 

November 9, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
P0Box8784 
Williamsburg, Virginia 23187-8784 

Subject: 

Dear Scott: 

Powhatan of Williamsburg 
Stormwater Management Facility Interim Certification 
County BMP Code: PC 136 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W. Strickland, P.E. 

William R. Turner. Jr., A.I.C.P. 
A. Gary Webb. P.E. 

Please be advised that I have signed the construction certification for the subject facility on October 
30,2001. I am satisfied that the dam is structurally sound and adequate for the use intended. 

The construction of this facility extended over a period much longer than we would have liked. 
Work activity was sporadic, but when work was being done I or someone from our office was 
monitoring it at least weekly. This included the removal of unsuitable material to firm subgrade, the 
placement of compacted structural aggregate base, the placement of the masonry units and interior 
fill. Construction started in April of2000, and the fill was to within three feet of the top of the dam, 
two months before the current standards were implemented. Your letter of October 16, 2001 to me 
and Steve Romeo seems to imply that required documentation has been withheld. I can assure you 
that this is not the case. Based upon my observations of the work I did not believe compaction tests 
were necessary throughout the development of the fill section, but did advise the Owner to have a 
test "for the record". A test was done November 8, 2000 when the fill had been completed to 
approximately Elevation 41. On November 29th during a regular visit we noted that a recently 
placed section of wall had been pushed out of alignment. At that time the fill had been raised to 
elevation 45. We advised the Owner and his subcontractor to stop work and make repairs. The 
repair work was started early in 2001, but it was not satisfactorily completed until the end of 
September. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@landmarkdgwb.com 
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Scott J. Thomas, P.E. 
James City County 
Department of Development Management 

November 9, 2001 
Page2 

In my opinion the dam is now complete and suitable for service. Enclosed is a summary of the 
dates LandMark observed the work at the subject project and supplemental information will be 
made available to the County at our meeting November 13,2001. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Brett Barr 

RSP/jmr 

LANDMARK 
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larry S. Barry. P.E., President 
Norman H. Mason. L.S., VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P., P.w.S. 

LANDMARK 
DESIGN GROUP 

Clayton E. Massey. P.E. 
Charles R. Orsbome. L.S. 
Stephen A. Romeo. L.S. 
Mark W. Strickland. P.E. 

William R. Turner. Jr., A.I.C.P. 
A. Gary Webb, P.E. 

POWHATAN DAM CONSTRUCTION OBSERVATIONS 

April 14, 2000 
May 04,2000 
June 21,2000 
June 22, 2000 
June 23, 2000 
July 06, 2000 
July 12, 2000 
July 13, 2000 
July 21, 2000 
August 08, 2000 
August 23, 2000 
September 07, 2000 
October 03, 2000 
October 05, 2000 
October 06, 2000 
October 09, 2000 
October 10, 2000 
October 12, 2000 
October 13, 2000 
October 20, 2000 
October 25,2000 
November 03, 2000 
November 08, 2000 
November 29, 2000 
December 06, 2000 
December 08, 2000 
December 11, 2000 
December 26, 2000 
January 02, 2001 
February 08, 2001 
May 14,2001 
May 22,2001 
May23, 2001 
May 25,2001 
August 13, 2001 
September 12, 2001 
October 09, 2001 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757)229.0049 lmdg@landmarkdgwb.com 
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, 
Darryl Cook 

From: Scott Thomas 
Sent: Friday, July 07, 2006 9:56AM 

Darryl Cook To: 
Cc: Barry Moses; Mike Woolson; William A. Cain; Wayland Bass 
Subject: RE: Powhatan Secondary-Regional Reinforced Earth Wall BMP (PC136) 

The Powhatan Secondary Road Extension and BMP project was originally approved under County Plan No. SP-38-99 
and subsequently amended under County Plan Nos. SP-94-00 and SP-97-01, respectively. Interim certification approval 
was issued by our Division on J\ovember 16, 2001. Interim certification was necessary to allow land-disturbing permits 
to be issued for the Villages at Powhatan project. The interim asbuilt and construction certification as received from the 
engineer are dated January 18, 2002. 

Our Division raised serious concerns about the validity and lack of evidence to support the interim construction 
certification document back in 2001 due to BMP construction not following standard expected geotechnical protocol 
(Virginia Stormwater Management Handbook, 1999); specific geotechnical recommendations about wall backt111 
placement and recommendations for inspection from the approved geotechnical study; our Division's observations of 
lack of proper compaction and questionable material being used in the backfill of the wall during its construction; and 
lack of proper compaction test information and inspection report logs provided by the owner/engineer to support the 
interim construction certification. The Division has the discretion to require additional documentation to support the 
certification if there are concerns related to the construction methods or observance of problems with the structure. 

Since November 2001, our Division has routinely inspected and obtained photo documentation on a routine basis to 
support our claim of improper construction and questionable structural integrity of the mechanically stabilized earth 
(MSE) retaining wall system which serves as an impounding structure for the BMP. 

These are the main issues in advance of performing another fuH field inspection of the BMP. 

Certification Issues 
• Previous certification was for interim purposes. Need final asbuilts and certification. 
• A final certified asbuilt is required due to the site plan amendment under County Plan No. SP-97-01 which was 

approved by our Division on March 29, 2002. This plan approval, which had some minor changes to the 
approved design plan for the BMP, was approved after the interim asbuilt as provided on January 18, 2002. 

• Lack of evidence of use of suitable soil backfill material used in the MSE wall backfill. 
• Lack of evidence of proper compaction and moisture density testing performed on the MSE wall backfill. 
• Lack of evidence of documented geotechnical inspection of MSE wall construction. 

Field-Related bsues 
• Multiple subsidence and sink holes along top of the MSE wall. 
• Displaced segmental modular blocks. 
• Excessive gaps and vertical separation of segmental modular blocks. 
• Spalled and surface deterioration MSE blocks. 
• Excessive wall deflection, expansion and movement. 
• Excessive wall leakage and seepage through blocks and joints between blocks. 
• Subsidence holes and evidence of piping along barrel pipe through the dam. 
• Exposed geogrid. 
• Top cap plates uneven and displaced. 
• Surface runoff along both dam abutments not properly diverted away from top of wall which results in excessive 

infiltration into top of wall. 
• Toe erosion along base of wall at abutments. 
• Inadequate stabilization along base of wall (both sides). 
• Debris and trash along upstream toe of wall. 

1 
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• Debris and trash blockage of low flow orifice. 
• Trees and vegetation at pipe barrel outfalL 

The first eight items (except for the surface deterioration of the MSE blocks) are the result of an internal issue with the 
structure, the source of which cannot be determined without a geotechnical evaluation. Therefore, it is not possible to 
calculate a responsible reduction in the surety without knowing the source of the problem. The last seven items can be 
corrected at this time without addressing the internal, geotechnical issues although the top plate displacement is likely the 
result of an internal problem. 
An estimate of the cost to address these items can be determined following a field inspection. 

Scott J. Thomas, P.E. 
Chief Engineer- Stormwater 
James City County 
Environmental Division 

Visit: 
http://www. james-city. va. us/resources/devmgmtldiv devmgmt environ. htm I 
and 
www. protectedwithpride. org 

From: Darryl Cook 
Sent: Friday, July 07, 2006 7:29AM 
To: Scott Thomas 
Subject: Powhatan Dam 

Lawrence restated his position that he was not going to renew the surety at $100,000. He did say that he would be willing 
to renew at some reasonable amount. He also wants to know what it is he has to do ot get it in shape. He claims that he 
has given us two certifications but I don't believe that he has. 

He was willing to go look at the dam and see what it is that we have problems with - he doesn't feel there is anything wrong 
but he is open to seeing what we have concerns with. We have an extremely short time frame on this; we need to go to 
the field today which would be this afternoon. You said yesterday that you could probably put together a punch list from the 
documentation that we have. 

Can you put together a tenative list this morning that we may change once we get out there and see if we can meet with 
him this afternoon? I've got meetings at 8 and 9 which will last probably until 11:30 which is why I'm em ailing you. We 
also need to meet with Barry so keep that in mind when we try to set up a time. I can meet anytime in the afternoon. 

Also, can you get Joan to give you the renewal request letter that we sent Lawrence and see what we said was still 
deficient? It would be good to have those for all the years that we have been asking him to renew. 

2 
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DEVELOPMENT MANAGEMENT /~?C'- c; ,:) ·') -~ 
----------------------------------------------~-~-~_) ______ ·~ . .; ~\1 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WILUAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 259-4032 E-MAIL: devtman@james-city.va.us 

ENviRONMENTAL DMSION 

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

June 6, 2006 

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

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
212 Powhatan Secondary 
Williamsburg VA 23188 

CoUNTY ENGINEER 

(757) 253-6678 

RE: Powhatan Secondary- Road Extension and BMP 

Dear Mr. Beamer: 

MOSQUITO CoNTROL 

(757) 259-4116 

The purpose of this letter is to inform you that the $100,000 Letter of Credit No. 
2005-26 for the above referenced project expires on July 11, 2006. As stated in the 
Siltation Agreement, prior to release of this surety all construction must be 
complete. The remaining items to be completed are the submission and 
acceptance of the as-built drawings and construction certification for the stormwater 
management facility and completion of field-related BMP items (BMP seepage and 
wall movement have not been addressed). Once these items have been 
completed, the letter of credit can be released. 

James City County will grant an extension to this letter of credit for up to one year. 
We will require delivery of the revised Letter of Credit to the James City County 
Environmental Division, 101-E Mounts Bay Road, Williamsburg VA 23185, no 
later than 4:00 p.m., July 3, 2005, to avoid draw of existing surety. 

Sincerely, 

~&,J 
Darryl E. Cook (;ji) 
Environmental Director 

cc: C&F Bank 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 177



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

CoUNTI ENGINEER 

Coo£ CoMPUANCE ENviRONMENTAL DMsioN PLANNING (757) 253-6678 
(757) 253-6626 (757) 253-6670 (757) 253-6685 MosQUITo CoNTRoL 

codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us (757) 259-4116 

June 6, 2005 

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
212 Powhatan Secondary 
Williamsburg VA 23188 

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 

The purpose of this letter is to inform you that the $113,000 Letter of Credit No. 99-
174 for the above referenced projects expires on July 14, 2005. As stated in the 
Siltation Agreement, prior to release of this surety all construction must be 
complete. The remaining items to be completed are the submission and 
acceptance of the as-built drawings and construction certification for the stormwater 
management facility. Once these items have been completed, the letter of credit 
can be released. 

James City County will grant an extension to this letter of credit for up to one year 
REDUCED TO $100,000. We will require delivery of the revised Letter of Credit to 
the James City County Environmental Division, 101 Mounts Bay Road, 
Williamsburg VA 23185, no later than 4:00p.m., July 7, 2005, to avoid draw of 
existing surety. ...__ ___ __, 

Sincerely, 

Darryl E. Cook 
Environmental Director 

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

CouNTY ENGINEER 

CoDE CoMPUANCE ENviRONMENTAL DMSION PLANNING (757) 253-6678 
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT 

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

June 11, 2004 

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
212 Powhatan Secondary 
Williamsburg VA 23188 

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 

The purpose of this letter is to inform you that the $113,000 Letter of Credit No. 99-
17 4 for the above referenced projects expires on July 14, 2004. As stated in the 
Siltation Agreement, prior to release of this surety all construction must be 
complete. The remaining items to be completed are the stabilization of all disturbed 
areas, the removal of the temporary erosion control measures, the dedication of 
streets to the Virginia Department of Transportation, the installation of streetlights 
and the submission of the as-built drawings for the water and sewer systems. Also, 
problems have been identified with the BMP and the upslope development must be 
substantially completed prior to release. Once these items have been completed, 
the letter of credit can be released. 

James City County will grant an extension to this letter of credit for up to one year. 
We will require delivery of the revised Letter of Credit to the James City County 
Environmental Division, 101 Mounts Bay Road, Williamsburg VA 23185, no 
later than 4:00 p.m., July 7, 2004 to avoid draw of existing surety. 

Sincerely, 

[)~~ 
Darryl E. Cook 
Environmental Director 

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

CoDE CoMPUANCE 

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

June 4, 2003 

ENviRONMENTAL OMSION 

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

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
212 Powhatan Secondary 
Williamsburg VA 23188 

PlANNING 

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

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 

?80-0cJ30-· rn 
CoUNTY ENGINEER 

(757) 253-6678 
lrm:GRATED PEST MANAGEMENT 

(757) 253-2620 

The purpose of this letter is to inform you that the $130,500 Letter of Credit No. 99-
17 4 for the above referenced projects expires on July 14, 2003. As stated in the 
Siltation Agreement, prior to release of this surety all construction must be 
complete. The remaining items to be completed are the stabilization of all disturbed 
areas, the removal of the temporary erosion control measures, the dedication of 
streets to the Virginia Department of Transportation, the installation of streetlights 
and the submission ofthe as-built drawings for the water and sewer systems. Also, 
problems have been identified with the BMP and the upslope development must be 
substantially completed prior to release. Once these items have been completed, 
the letter of credit can be released. 

James City County will grant an extension to this letter of credit for up to one year 
reduced to $113,000. We will require delivery of the revised Letter of Credit to the 
James City County Environmental Division, 101 Mounts Bay Road, 
Williamsburg VA 23185, no later than 4:00 p.m., July 7, 2003 to avoid draw of 
existing surety. 

Sincerely, 

Darryl E. Cook 
Environmental Director 

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

CoUNlY ENGINEER 

CoDE CoMPliANCE ENviRONMENTAL DMSION PlANNING (757) 253-6678 
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT 

codecom p@james-ci ty. va. us environ@james-city. va. us planning@ james-city. va. us (757) 253-2620 

June 4, 2002 

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
212 Powhatan Secondary 
Williamsburg VA 23188 

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 

The purpose of this letter is to inform you that the $133,000 Letter of Credit No. 99-
174 for the above referenced projects expires on July 14, 2002. As stated in the 
Siltation Agreement, prior to release of this surety all construction must be 
complete. The remaining items to be completed are the stabilization of all disturbed 
areas, the removal of the temporary erosion control measures, the submission of 
the as-built drawings for the stormwater detention facility, and riprap repair. Also, 
the streets need to be paved and dedicated to VDOT, the streetlights need to be 
installed, the water and sewer punchlist must be completed and the as-built 
drawings for the water and sewer systems must be submitted. Once these items 
have been completed, the letter of credit can be released. 

James City County will grant an extension to this letter of credit for up to one year 
reduced to $130,500. We will require delivery of the revised Letter of Credit to the 
James City County Environmental Division, 101 Mounts Bay Road, 
Williamsburg VA 23185, no later than 4:00 p.m., July 5, 2002 to avoid draw of 
existing surety. == 
Sincerely, 

Darryl E. Cook 
Environmental Director 

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

Cot::-.'TY bGI:-IEER 

CoDE CoMPLIANCE E:-NIRONMENTAL OlVlsiON PL'..'I/NING (i5i) 253-66i8 
(i5i) 253-6626 (i5i) 253-66i0 (i5i) 253-6685 INTEGRATED PEST hlA.'IAGEME:'IT 

codecomp@james-city.va.us environ@james-city.va.us planning@james-ciry.va. us (iSi) 259-4116 

October 30, 2001 

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
13441 Warwick Blvd 
Newport News VA 23602 

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 
/..3~ Qi?O J.-f-. 

The purpose of this letter is to inform you that the $5€,000 Letter of Credit No. 99-
17 4 for the above referenced projects can be reduced by $2,500 to $130,500. 
Once all items have been completed in accordance with the Siltation Agreement, 
the letter of credit will be released. 

Please have the revised Letter of Credit mailed to the James City County 
Environmental Division, 101 Mounts Bay Road, Williamsburg VA 23185. 

Sincerely, 

Darryl E. Cook 
Environmental Director 

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

CODE COMPLIANCE 

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

June 12, 2001 

ENVIRONME.'ITAL DIYlSION 

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

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
13441 Warwick Blvd 
Newport News VA 23602 

PLANNING 

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

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 

Cou~ ENGINEER 

(757) 253-6678 
bTEGRATED PEST MA.'IAGE.\IENT 

(757) 259-4116 

The purpose of this letter is to inform you that the $175,000 
Letter of Credit No. 99-174 for the above referenced project 
expires on July 14, 2001. Remaining items to be completed 
include the stabilization of all disturbed areas, the 
submission of as-built drawings for the stormwater detention 
facility, the paving and dedication of streets to the Virginia 
Department of Transportation, the installation of the 
streetlights and streetsigns and the acceptance of the 
extension by the James City Service Authority. As stated in 
the Siltation and Subdivision Agreements, once these items 
have been completed, the letter of credit can be released. 

James City County will grant an extension to this letter of 
credit for up to one year reduced to $133,000 . ./ We will 
require delivery of the revised Letter of Credit to the James 
City County Environmental Division, 101 Mounts Bay Road, 
Williamsburg VA 23185, no later than 4:00p.m., July 6, 2001 
to avoid draw of existing surety. ---------

Sincerely, 

Darryl E. Cook 
Environmental Director 

cc: Centura Bank 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WilliAMSBURG, VmGINIA 23187-8784 
(757) 253-6671 Fa.-x: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

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

June 22, 2000 

ENVIRONMENTAL DMSION 

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

Mr. Lawrence Beamer 
Powhatan Enterprises, Inc. 
13441 Warwick Blvd 
Newport News VA 23602 

PlANNING 

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

RE: Powhatan Secondary - Road Extension and BMP 

Dear Mr. Beamer: 

CoUNTY ENGINEER 

(757) 253-6678 
L'IITEGRATED PEsT M. ... 'IIAGEME:\T 

(757) 253-2620 

The purpose of this letter is to inform you that the $214,000 
Letter of Credit No. 99-174 for the above referenced project 
expires on July 14, 2000. Remaining items to be completed 
include the stabilization of all disturbed areas, the removal 
of temporary erosion control measures, and the submission of 
as-built drawings for the stormwater detention facility when 
construction is complete. As stated in the Siltation 
Agreement, once these items have been completed, the letter of 
credit can be released. 

James City County will grant an extension to this letter of 
credit for up to one year reduced to $175,000.~ We will 
require delivery of the revised Letter of Credit to the James 
City County Environmental Division, 101 Mounts Bay Road, 
Williamsburg VA 23185, no later than 4:00p.m., July 7, 2000 
to avoid draw of existing surety. 

Sincerely, 

~~~4._ 
Darryl E. Cook 
Environmental Director 

cc: Centura Bank 
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Scott Thomas 

From: 
Sent: 
To: 
Cc: 
Subject: 

Scott Thomas 
Friday, October 26, 2001 3:00 PM 
'sromeo@landmarkdgwb.com'; 'rphillips@landmarkdgwb.com' 
Darryl Cook; Pat Menichino 
Powhatan Dam PC 136 

To date, the additional soil/compaction test data or construction inspection (monitoring) reports as completed 
during construction of the dam have not been forwarded to our office as requested. Our office needs informed 
as to whether the backfill was fully tested in accordance with the geotechnical report (study) for the dam. If 
testing was performed, the results of these reports need forwarded to the Environmental Division for review. If 
not, there needs to be some kind of justification as to why testing was not performed such as in the form of an 
indication of the frequency of field inspections and supporting construction-field inspection reports which 
would indicate that conditions were consistent between the time of the soil/density tests & reports (which were 
performed about a year apart). Consistent monitoring with the same borrow material, under the same moisture 
conditions and compactive equipment/effort could be alternate justification for missing test report data. 

Therefore, three options (3) exist to support the certification: 

1. Submit additional test reports as taken during construction for the zone of the dam in which it appears 
data is missing/incomplete. 

2. Submit suitable construction-inspection logs or inspection reports which could replace testing data and 
substantiate field conditions remained the same between the test locations as indicated in the FES, Inc. 
reports dated November 20th 2000 and October 9th 2001 (soil source material, lift thickness, moisture 
content, compactive equipment, compactive effort, etc.). 

3. Post-construction testing and report by a qualified professional geotechnical engineer. 

If you have any further questions, contact me at 757-253-6639 or Darryl at 757-253-6673. 

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

1 
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Scott Thomas 

From: Scott Thomas 
Sent: 
To: 

Friday, October 26, 2001 1:40 PM 
Darryl Cook; Pat Menichino 

Subject: FW: Powhatan Dam 

I needed to respond to his email. I said his information is still under 
review. 

-----Original Message----
From: Scott Thomas 
Sent: Friday, October 26, 2001 1:39 PM 
To: 'Steve Romeo' 
Subject: RE: Powhatan Dam 

The 10-24-01 letter received from you is currently under review. My 
question at the time I called you was a simple one. Were compaction 
reports performed for the middle of the dam during it's construction; or 
if test summaries from the FES report dated Nov 20th 2000 were indeed 
for the middle portion of the dam as stated, then are there test reports 
for the subgrade. 

No decision has been made as to release of Powhatan Village Phase 1 & 2 
land-disturbing permit as the information you recently submitted is 
still being reviewed. It does not appear that additional information to 
support the construction certification has been received as requested 
(ie. compaction density reports or construction monitoring reports as 
obtained during construction for the subject missing zone in the dam). 

Thanks 

Scott 

-----Original Message-----
From: Steve Romeo [mailto:sromeo@landmarkdgwb.com] 
Sent: Friday, October 26, 2001 11:30 AM 
To: scottt@james-city.va.us 
Cc: Brett Barr (E-mail); Paul Gerhardt (E-mail); John Horne (E-mail) 
Subject: Powhatan Dam 

Scott, 

I returned your 10-24~01 telephone call to me yesterday regarding my 
10-24-01 letter to you regarding the referenced project. I left a 
message 
on your voice mail to call me back as you indicated in your 10-24-01 
message 
to me that you wanted to discuss the matter of my 10-24-01 letter to 
you. 
I've not yet received a return call from you and am curious as to when 
we're 
going to have the pre-construction meeting for Powhatan Village Phases 1 
& 

2. After all, we've satisfied all of the requirements for such. Please 
reply at your earliest opportunity. 

Thank you, 

Stephen Romeo 

1 
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DEVELOPMENT MANAGEMENT 
101-E MouNTS BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtrnan@jarnes-cicy.va.us 

CODE COMPL!Ali/CE 

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

LandMark Design Group 
4029 Ironbound Road 
Williamsburg, Va. 23188 
Attn: Mr. Stephen A. Romeo, L.S. 

E:fflRONMDITAL O!VISION 

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

Re: Powhatan of Williamsburg Secondary 
Road Extension and Stormwater Management Facility 
County Plan SP-38-99, Amended SP-94-00 
County BMP ID Code: PC 136 

Dear Mr. Romeo: 

PL-\.'1:'-Il:'<G 

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

September 19,2001 

Cot.::-m bci:-~EER 
(757) 253-6678 
1:-<TEGR.HED PEST hlA."<AGE.ME.'IT 

(757) 259-4116 

The Environmental Division has reviewed a record drawing as submitted on September 13th 2001 for the 
above referenced project. The record drawing provides as-built information for a regional dry detention facility 
constructed using a reinforced soil retaining wall system consisting of segmental concrete facing units with geogrid. 

Based on our review of information as submitted and a concurrent field observation as performed on 
September 18th 2001, the following items must be addressed prior to release of the developer's surety instrument for 
the stormwater managemenUBMP facility and to address pending issues related to other projects in the basin's 
tributary area. 

Construction C erti{ication: 

1. In accordance with the Note# 18 on Sheet C-9 ofthe approved plan, construction certification for the 
stormwater managemenUBMP facility is required. None was provided. This is especially important since 
the dam structure was engineered/constructed on a prepared subgrade with a segmental retaining block wall 
system using controlled earthen backfill and geogrid reinforcement. The certification can be in letter format 
or by use of the certification statements in Section 4 of the JCC. Stormwater ManagemenUBMP Facilities, 
Record Drawing and Construction Certification, Standard Forms & Instructions. 

Record Drawing: 

2. The professional seals as provided on record drawing sheets R-1 and R-2 require signature and date. 

3. Along with the record drawings, submit fully completed record drawing and construction certification forms 
and applicable record drawing checklists from the James City County, Stormwater ManagemenUBMP 
Facilities, Record Drawing and Construction Certification, Standard Forms & Instructions (packet). The 
Environmental Division began use of the forms and checklists in this packet effective February 151 2001. 

4. Show the following additional information on Sheet R-1 of the record drawing set: riser crest elevation; 
riser size and material type; and outlet protection location, type and dimensions. 
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6. 

7. 

Show the following additional information on Sheet R-2, Section A-A of the record drawing set: riser 
material as aluminum ASTM A-29 rather than CMP; and low flow orifice headwall and grate structure type. 

In general, design top of dam elevation including concrete capping is at El. 48.0. A note as provided on 
Sheet R-1 of the record drawing set indicates soil filling between the structural wall units was still in 
progress at the time of survey. Therefore, the upper detail (dam profile) on Sheet R-2 is not correct, as it 
represents the top of dam as fully complete and constructed to El. 48.0. Complete the detail annotated as 
necessary with construction information. 

If possible add the following County identifiers to the lower right hand comer of each record drawing: 
County Plan Number SP-38-99 and BMP ID Code No.: PC 136. 

Construction-Related Items: 

8. Based on review of the record drawing and a subsequent field inspection, top of dam construction is 
incomplete. Upstream and downstream wall construction in a middle 70ft. portion of the dam appears to 
be at or near design elevation; however, soil backfill, geogrid and concrete capping has not been placed. In 
remaining portions of the dam to the east and west, it appears that upstream and downstream wall 
construction is not completed and at least two (2) more rows of block are necessary along with geogrid, soil 
placement and capping. Therefore wall, soil and geogrid placement in the upper portions of the dam is 
substantially incomplete along the entire length of dam. Also, construction material including pallets of 
wall blocks, concrete caps are currently being stockpiled along the top of dam and geogrid is exposed in 
several areas indicating work-in-progress. (Note: This is also confirmed by a note on record drawing R-1 
and top of dam fill spot elevations which ranged from a low elevation of 45.8 to a high of 46.39. Design 
high water elevation is El. 46.62 and top of dam elevation is at El. 48. 0). Top of dam construction must be 
completed in accordance with the approved design plan. 

9. Construction appears substantially incomplete on the east side of dam. Between the last line of upstream 
and downstream block walls there is loose (not compacted) soil material and backfill has not been work in 
directly adjacent to the wall. Also, it does not appear that geogrid is present along the top line of blocks in 
this area. 

10. Install concrete capping and handrail per the approved design plan along the entire length of the dam 
structure. 

II. Install riprap-lined channels as proposed along both the upstream and downstream toes of the block wall in 
accordance with the approved design plan. These devices are intended to prevent erosion along the base 
(toe) of the wall due to incidental drainage. Toe erosion may be detrimental to the structural integrity of the 
retaining wall system. 

12. Repair toe erosion forming along the downstream west side and the upstream east side of the dam. Erosion 
gullies were forming where the wall meets existing grade. 

13. Grade and stabilize disturbed soil areas present between the upstream face of the wall and the manmade 
channel which conveys drainage from Powhatan Secondary Phase 6 to the natural channel. Silt fence 
present between the manmade channel and the upstream wall face can be removed once the area has 
adequate stabilization. Until stabilization is achieved, the silt fences will require maintenance. At the time 
of the inspection, most of the silt fence between the wall and the channel had sediment depths at or greater 
than V2 the silt fence height, therefore cleaning and maintenance (including replacement if necessary) is 
required until stabilization of the fence's tributary area is achieved. 

14. Clean the entire area along the immediate upstream face of the dam of debris, trash and dead wood 
materials. 
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/ 15. Clean and remove all sediment and vegetation (within 5 feet) at the upstream end of the low flow BMP 
orifice and add VDOT # 1 stone in accordance with the approved design plan. The upstream end of the low 
flow orifice is a VDOT EW -II structure with a wire mesh grate covering. Sediment was observed 
approximately 6 inches to I ft. deep at the entrance to the low flow BMP orifice. 

16. Clean and remove sediment from the outfall end of the 36-inch storm drain pipe located to the east ofthe 
riser at the upstream face of the dam. This includes the removal of sediment within the pipe, in the 
approximate 25' x 15' stilling basin area located directly at the outfall of the storm drain and within the 
riprap outfall channel which conveys flow from the stilling basin downstream to the natural channel. 
Sediment was observed approximately I ft. deep in the pipe, 3 ft. deep in the stilling basin and 1 ft. deep in 
the outfall channel. 

17. Remove the soil stockpile located on the slope area to the east of the dam structure. 

18. Stabilize with seed and mulch large bare soil areas present on the valley slopes directly adjacent to the east 
and west of the dam structure. 

19. Stabilize with seed and mulch a large bare soil area present in front of the downstream east face ofthe wall. 

20. Clean and remove sediment from the riprap outlet protection device located at outfall of the 42-inch RCP 
barrel through the dam. Ensure the dimensions/quantities of the riprap meet specifications of the approved 
design plan (ie. 78 square yards of Class I riprap, La=30 feet). 

21. Remove debris and stockpiled construction material located at the top of the hill west of the dam. These 
materials are located within an existing wooded area approximately 150 feet from the dam. 

Once this work is satisfactorily completed, contact our office appropriately. We can then proceed with fmal 
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be 
required once the above items are adequately addressed. Please contact me at 757-253-6639, or the assigned 
Environmental Division inspector Beth Davis at 757-253-6702, if you have any further comments or questions. 

cc: Lawrence Beamer, Powhatan Enterprises Inc. (fax) 

G:\SWMProg\AsBuilts\SP3899.pcl36 

Civil Engine r 
Environmental Division 
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,. 

Larry S. Barry. P.E .. President 
Norman H. Mason. L.S .. VP 
Vaughn B. Rinner. C. L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E. P.. P.W.S. 

November 9, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
PO Box 8784 
Williamsburg, Virginia 23187-8784 

Subject: 

Dear Scott: 

Powhatan of Williamsburg 
Stormwater Management Facility Interim Certification 
County BMP Code: PC 136 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W. Strickland. P.E. 

William R. Turner. Jr .. A.I.C.P. 
A. Gary Webb. P.E. 

Please be advised that I have signed the construction certification for the subject facility on October 
30, 2001. I am satisfied that the dam is structurally sound and adequate for the use intended. 

The construction of this facility extended over a period much longer than we would have liked. 
Work activity was sporadic, but when work was being done I or someone from our office was 
monitoring it at least weekly. This included the removal of unsuitable material to firm subgrade, the 
placement of compacted structural aggregate base, the placement of the masonry units and interior 
fill. Construction started in April of 2000, and the fill was to within three feet of the top of the dam, 
two months before the current standards were implemented. Your letter of October 16, 2001 to me 
and Steve Romeo seems to imply that required documentation has been withheld. I can assure you 
that this is not the case. Based upon my observations of the work I did not believe compaction tests 
were necessary throughout the development of the fill section, but did advise the Owner to have a 
test "for the record". A test was done November 8, 2000 when the fill had been completed to 
approximately Elevation 41. On November 29th during a regular visit we noted that a recently 
placed section of wall had been pushed out of alignment. At that time the fill had been raised to 
elevation 45. We advised the Owner and his subcontractor to stop work and make repairs. The 
repair work was started early in 2001, but it was not satisfactorily completed until the end of 
September. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, Suite tOO, Williamsburg, VA 23188 (7571253-2975 FAX: (7571 229-0049 lmdg@landmarkdgwb.com 
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Scott J. Thomas, P.E. 
James City County 
Department of Development Management 

November 9, 2001 
Page 2 

In my opinion the dam is now complete and suitable for service. Enclosed is a summary of the 
dates LandMark observed the work at the subject project and supplemental information will be 
made available to the County at our meeting November 13, 2001. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Brett Barr 

RSP/jmr 

LANDMARK 
DESIGN GROUP 
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Larry S. Barry, PE . President 
Norman H. Mason. L.S., VP 
Vaughn 8. Rinner. C. L.A. 
Elizabeth J. Anderson. PE. 
Kenneth A. Dierks 
Robert P Kerr. R.E.P.. PWS. 

November 9, 2001 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
PO Box 8784 
Williamsburg, Virginia 23187-8784 

Subject: Povvhatan of Williamsburg 
Stormwater Management Facility Interim Certification 

Clayton E. Massey. PE. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W Strickland. PE. 

William R Turner. Jr.. A.I.C.P. 
A. Gary Webb. PE. 

County BMP Code: PC 136 , n-t..- C'-. ·,,; 
f f'IN' .,r;r4 fl/f 

Dear Scott: r;:n~,~~~ro'1o·vco · 
/\:J:vrsejor/11~ 

Please be advised that I have signed the construction certification for the subject facility on October 
30. 2001. I am satisfied that the dam is structurally sound and adequate for the use intended. 

The construction of this facility extended over a period much longer than we would have liked. 
Work activity was sporadic, but when work was being done I or someone from our office was 

~~~!~:i~tg oi; ~~~;:~~~es~%~~~~~ ~~~~~;:::~~~~~~l~~::~~t~~l~:::~:~~ ~~~ :~gi~t~~i~~e f?? 
fill. Construction started in ADril of2000. and the fill was to within three feet of the top of the damtf. ; 
two months before the current standards were implemented. Your letter of October 16,2001 to me /'ID7" 
and Steve Romeo seems to imply that required documentation has been withheld. can assure you -r.tut: 
that this is not the case. Based upon my observations of the work I did not believe com action tests .:::lor'~ 
were necessary throughout the development of the fill section,_but did advise the Ow·ner to have p,tilrlf ~~ 
test "for the record". A test was done November 8, 2000 when the fill had been completed to ev;l~~t, 
approximately Elevation 41. On November 29th during a regular visit we noted that a recently c{w',~~c. 
placed section of wall had been us he t of alignment. At that time the fill had been raised to 
elevation 45. We advised the Owner and his subcontra r to stop work and make repairs. The 
repair work was started early in 2001, but it was not sat" factori1y completed until the end of 
September. ci/V1&0 8'1 

€4/!ltl'trlcl'/r 4 12.. 
SOl'- 7 . 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@landmarkdgwb.com 
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Scott J. Thomas, P.E. 
James Citv Countv .. . 
Department of Development Management 

November 9, 2001 
Page 2 

In my opinion the dam is now complete and suitable for service. Enclosed is a summary of the 
dates LandMark observed the work at the subject project and supplemental information will be 
~ade available to the County at our meeting November 13, 2001. 

Sincerely. 2__L-. ~ ,iVf/PI,jHJ To Pot.w,4~pl//# 
&~~c ~ mECnfl/6.. we vVf'-V 
~ Ti'-'- Nc:etJ n /!EV/Cyo/ /#!.? 
Plfi-T~?'ll ~ 1tJ , FPrl-/. 

Enclosure 

CC: Paul W. Gerhardt, Esq. 
Brett Barr 

RSP/jmr 

LANDM\RK 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 193



Larry S. Barry. P.E .. President 
Norman H. Mason. L.S .. VP 
Vaughn B. Rinner. C.L.A. 
Elizabelh J Anderson. P.E. 
Kenneth A. D1erks 
Robert P. Kerr. R.E.P.. P.WS. 

April14, 2000 
May 04,2000 
June 21, 2000 
June 22, 2000 
June 23, 2000 
July 06, 2000 
July 12, 2000 
July 13, 2000 
July 21, 2000 
August 08, 2000 
August 23, 2000 
September 07, 2000 
October 03, 2000 
October 05, 2000 
October 06, 2000 
October 09, 2000 
October 10, 2000 
October 12, 2000 
October 13, 2000 
October 20, 2000 
October 25, 2000 
No\·ember 03, 2000 
November 08, 2000 
November 29, 2000 
December 06, 2000 
December 08, 2000 
December 11, 2000 
December 26, 2000 
January 02. 2001 
February 08, 200,....:.1-A----
May 14, 2001 
May 22. 2001 
May 23,2001 
May 25. 2001 
August 13, 2001 
September 12, 2001 
October 09,2001 

LANDMARK 
DESIGN GROUP 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 {757) 253-2975 FAX: {757) 229-0049 lmdg@landmarkdgwb.com 
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John Horne 

From: 
Sent: 
To: 
Subject: 

Gerhardt, Paul W. [pwgerhardt@kaufcan.com) 
Wednesday, November 07, 2001 5:30 PM 
John T. P. Horne (E-mail) 
Powhatan Dam 

John-in follow-up to our telephone conversation the other day and , Landmark 
Design has advised me that they are compiling more detailed information 
regarding their c ov i ht (notes, site visits, etc) and will 
be ready to meet Thur/Fri/~ Tues at a time convenient to you. Please let 
me know what will wor or. y will tell Landmark to bring the 
certifying engineer unless you advise otherwise. Thank you , Paul 

The information contained in this electronic message is legally privileged 
and confidential under applicable law, and is intended only for the use of 
the individual .or entity named above. If you are not the intended recipient 
of this message, you are hereby notified that any use, distribution, copying or 
disclosure of this communication is strictly prohibited. If you have received 
this communication in error, please notify Kaufman & Canales at (757) 624-3000 
or by return e-mail to helpdesk@kaufcan.com, and purge the communication 
immediately without making any copy or distribution. 

nos 
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Larry S. Barry. P.E .. President 
Norman H. Mason. L.S .. VP 
Vaughn B. Rinner. C.L.A. 
Elizabeth J. Anderson. P.E. 
Kenneth A. Dierks 
Robert P. Kerr. R.E.P.. P.W.S. 

October 24, 2001 

Mr. Scott J. Thomas, P .E. 
Civil Engineer 
James City County 

LANDMARK 
DESIGN GROUP 

Department of Development Management 
Environmental Division 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

RE: Powhatan of Williamsburg Secondary 
Stormwater Management Facility Interim Certification 
County BMP 10 Code: PC 136 

Dear Mr. Thomas: 

Clayton E. Massey. P.E. 
Charles R. Orsborne. L.S. 
Stephen A. Romeo. L.S. 
Mark W Strickland. P.E. 

William R. Turner. Jr.. A.I.C.P. 
A. Gary Webb. P.E. 

We have received and carefully reviewed your October 16, 2001 letter to me and Richard 
Phillips regarding the referenced project. Please be advised that in the preparation of the 
November 20, 2000 Field Compaction Density Report by Foundation Engineering Science, Inc. 
sampling was performed at approximate elevation 41. That report specifies an elevation at "-4, 
subgrade", which was in fact measured from the elevation of the highest block in place at that 
time. Given those facts, reporting for the middle zone has already been provided. 

Importantly, as the project engineers, we regularly observed the progress of the facility's 
construction, identified work that did not meet the requirements of the design, and directed and f fl~o 
observed the remedy of such. In our professional capacity as the project engineers, and given I 1t.e, T 
our ongoing observation of this project, we must strongly object to your proposal for additional ~//'.''.; 
testing or sampling. The facility structure is comprised of a network of geogrids which provide .fht I { 1 
stability and work to preserve the integrity of the structure's design and performance. What you ().,1(/etYl 
propose is an intrusion into the structure which has a high probability of tearing, puncturing or oe• effJ, 
otherwise damaging the geogrids within the earth fill between the two walls and thereby possibly ft.tf ot' 
compromising the integrity of the facility. In light of our d r vi din our rofessional ()0 rf t 
certifications as to the facilit bein built in c ce with its a roved plans, it appears that {~~f,.,• J/ 
unnecessar1 y Jeopar 121 the structure integrity would not be warranted. J/ / J ('~j,J 

-:J;;h~Jtdr;", _? a~,J(JI'J_ -*#to/ /j ~11/Vt7/t/!n ° .fett 'l 
Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants~e£f~51 
4029 Ironbound Road, Suite t 00, Williamsburg, VA 23188 (757) 253-2975 FAX: (7571 229-0049 lmdg@landmarkdgwb.com 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 196



Mr. Scott J. Thomas 
James City County Department of Development Management 

October 24, 2001 
Page 2 

In addition to our construction review we underst . . 
Centex Homes has no control Given ;h . and that this IS a bonded project over which 
has ~led to date, we respectfully requeste~a~I~~~stances and the requisite items Centex Homes 
and Issue the Land Disturbing Permit for Cent H ount~ schedule a pre-construction conference 

Sincerely, 

The LandMark Design Group, Inc. 

Stephen A. Romeo 

SAR/jmr 

CC: Brett Barr 
Paul Gerhardt, Esq. 
1780041-001.34 
1780041-151.05 

#6020101 v2 

ex omes Powhatan Village Phases 1 and 2. 
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Landmark Design Group 
4029 Ironbound Road 
Suite 100 
Williamsburg, Va. 23188 
Attn: Mr. Stephen A. Romeo, L.S. 

February 22, 2001 

Re: Riverside Medical Center (County Plan SP-93-00, BMP ID No. MC 038) 
Stormwater Management Facility Wet Pond No.3 
Record Drawing 

Dear Mr. Romeo: 

The Environmental Division of James City County is in receipt of your letter dated February 19th 
2001 and a revised record drawing for the above referenced project. After further review, it has been 
determined that Record Drawing Plan Sheet R-1, dated 2/20/01 is now acceptable; however, Comment# 
3 from our letter dated February 141

h 2001 still remains unaddressed. This comment specifically 
requested incorporation of detail Sheet C-11 of the approved drawing set into the record drawing set for 
the facility. 

As of recently, it has not been unusual for our office to request specific details or detail sheets 
from the approved plan set to be added to the record drawing set. This is regardless of the recently 
enacted Record Drawing and Construction Certification guidelines as ofF ebruary 1st 2001. Usually this 
request is made when the approved plan contains specific details, which are not typical, but provide 
specific design and/or construction information relative to the function of the stormwater management 
facility. 

For this facility, there are several details on Sheet C-11 of the approved design plan which should 
be annotated as such with construction information that was collected during your previous field surveys 
of the pond. It should noted that we would not expect every single dimension or elevation that is shown 
on the detail sheet plan to be updated with construction information; however, the detail sheet should 
accurately reflect enough information and clarity to ensure the primary design features were constructed 
in accordance with the approved plan. The plan drawing alone does not adequately portray specific 
design/constructed features as provided for this facility, especially for the configuration of primary 
appurtenances such as the principal spillway (grate, drawdown pipe, plug, etc.); the outlet barrel 
(concrete cradle, filter drain, etc.) and important information that is clearly presented on the cross
sections such as the embankment side slopes and top width, normal pool elevation, etc. 

In addition, this particular facility was identified during the plan review process a having a high 
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• 

hazard potential should a failure or breach occur. Additional analyses were requested to determine and 
evaluate the impact of such a failure on downstream areas and to determine what provisions would be 
necessary in the design of the facility to reduce the impacts should such a failure occur. 

Therefore, it is prudent that the detail sheet be provided as requested so the record drawing set 
adequately reflects all specific features of the facility which are pertinent to its function. Both the record 
plan and detail views together will serve to easily identify these features and assist with proper future 
monitoring and inspection of the facility as well as proper operation and maintenance by the Owner. 

If you have any questions or comments regarding this issue, please contact me at 757-253-6639 
or Darryl Cook at 757-253-6673. 

SJT/sjt 

File: SWMProg\ZAsbuilts\ClarLetters \RiverPond3. wpd 

Sincerely, 

Scott J. Thomas, P.E. 
Civil Engineer 
Environmental Division 
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DATE: 

TO: 

FROM: 

SUBJECT: 

ITEMS ATTACHED: 

INSTRUCTIONS: 

RETURN REQUESTED BY: 

AGENCY COMMENTS: 

TRANSMITTAL 

February 26, 2002 

Environmental 

Jill E. Schmidle, Senior Planner 

Case No. SP-97-01, Powhatan Secondary Road Extension 
and BMP SP Amendment · 

Revised site plan, with comment letter 

Please review and comment or approve and sign. 

March 12,2002 

Appf'ov-e.d D((_ 3h9h2 
MAR 1 2 2002 
p.;e m/11!.. Z/ 

Is this development served by Newport News Water Works? __ (JCSA please check if yes) 

If checked, PLANNER please fax copy of preliminary approval letter with Fire Department 
comments, and the JCSA completed water data sheet to Newport News Water Works - Chief 

Engineer as soon as all three are available (Fax# 247-2334) 
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LANDMARK 
DESIGN c;ROliP 

TRANSMITTAL 

To: Scott Thomas 

Company: JCC Environmental 

From: Stephen Romeo 

Date: 10-9-01 

Subject: Powhatan Dam 

LMDG Job No.: 1780041-00 1.34 

Attached please find: 
[gl Prints 
D Plans 
D Specifications 
D Drawings 
D Report 
0 Letter 

D 

Copies Date Drawing No. 
1 1Q-7-01 12664-SW 

Transmitted as checked below: 
[gl For your use 
D As requested 
0 For review and comment 
D For approval 
D Approved 

D 

Description 

Interim Record Drawings 

Notes: Again, please note that this facility is not yet complete, however, it 1s substantially complete and 
the developer is continuing to work on this toward completion. 

Copies 
I. File: 

2. ----------------------------
3. ----------------------------
4. --------------------------
5. ----------------------------

Enclosures 

D 
D 
0 
D 
0 

LandMark Design Group, Inc. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, Suite 100, Williamsburg, VA 23188 (7571 253-2975 FAX: (7571 229-0049 lmdg@Jandmarkdgwb.com 
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/ 
/stabilize with seed and mulch large bare soil areas present on the valley slopes directly adjacent to the east and west of the dam 

structure. 

Stabilize with seed and mulch a large bare soil area present in front of the downstream east face of the wall. 

Clean and remove sediment from the riprap outlet protection device located at outfall of the 42-inch RCP barrel through the dam. 
Ensure the dimensions/quantities ofthe riprap meet specifications of the approved design plan (ie. 78 square yards of Class I riprap, 
La=30 feet). 

Remove debris and stockpiled construction material located at the top of the hill west of the dam. These materials are located within 
an existing wooded area approximately 150 feet from the dam. 

Thanks Scott 

2 
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LANDMARK 
DI!~~GN GROUr 

TRANSMIITAL 

To: Scott J. Thomas, P.E. 

Company: James City County Environmental Division 

From: Stephen A. Romeo, L.S. 

Date: September 13, 200 I 

Subject: Powhatan of Williamsburg Secondary BMP 

LMDG Job No.: 1780041-001.34 

Attached please find: 
1:8:1 Prints 
D Plans 
D Specifications 
D Drawings 
D Report 
D Letter 
D 

c OpleS Date 
2 9/12/-1 

Notes: 

Drawing No. 
12664-SW 

Transmitted as checked below: 
1:8:1 For your use 
D As requested 
D For review and comment 
D For approval 
D Approved 
D 

Description 
Record Drawings 

Please note that these are Progress Drawings as some of the block work and filling is still in process. Once the 
block work and filling is complete, the drawings will be updated to reflect such. 

Copies 
I. Fife: 1780041-00 1.34 
2. Lawrence Beamer 

3. ----------------------------
4. ----------------------------
5. ----------------------------

Enclosures 

D 
D 
D 
D 
D 

LandMark Design Group, Inc. 

By: Stephen A. Romeo. L.S./dhm 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
40291ronbound Road, Suite 100, Williamsburg, VA 23188 f757) 253-2975 FAX: (757)229-0049 lmdg@landmarkdgwb.com 
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James City County Stormwater Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code 

Name of Facility jcolonies at Powha~n S~c~ndary_ 1 

BMP No: 11 ofl Date joc~30, 2008 

Location 

Owner Name lp .. o.whatan Enterpises Inc 
-~- ·····~······-···~··············-···-·· . 

Inspector Name 

Type of Facility loetention/Rete~t~onPond Facility 

Weather Conditions Eear/Coo~-·· ··~ .~ Type n Final Inspection County BMP n Owner Inspection I& . · lnspect1on Program 

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

O.K -The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 

Routine -The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 

Urgent -The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

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

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: 

Grass Height X Cut to short 

Vegetation Condition X 

Tree Growth X 

Erosion X 

Trash & Debris X 

Seepage X Water visibly runing through the cracks 

Fencing or Benches between the blocks 

Interior Landscaping/ r: None n Constructed Wetland j& Naturally Esta~lished 
Planted Areas: Shallow Marsh ' Vegetatat1on 

Vegetated Conditions X 

Trash & Debris X 

Floating Material X 

Erosion X 

Sediment X 

Dead Plant X 

Aesthetics X 

Other 

Notes: In some spots on top of the dam, there are some sunken areas 
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Facility Item O.K. Routine Urgent Comments 

Nuisance Type conditions: 

Mosquito Breeding X 

Animal Burrows X 

Graffitti X 

Other 

Surrounding Perimeter Conditions: 

Land Uses X 

Vegetation X 

Trash & Debris X 

Aesthetics X 

Access/Maintenance 
X 

Roads or Paths 

Other 

Remarks 

Overall Stormwater Division Internal Rating: 2 

Signature[~-~· 

Title 
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Facility Item O.K. Routine Urgent Comments 

Water Pools: IX Permanent Pool Shallow Marsh ,None, Dry 
· , (Retention Basisn) J: (Detention Basin) n (Detention Basin) 

Shoreline Erosion X 

Algae X 

Trash & Debris X 

Sediment X 

Aesthetics X 

Other 

Inflows (Describe Types/Locations): Natural Channel 

Condition of Structure X 

Erosion X 

Trash & Debris X 

Sediment X 

Outlet Protection X 

Other 

Principal Flow control Structure- Riser, Intake, etc. (Describe Type): 60" RISER 

Condition of Structure X 

Corrosion X 

Trash & Debris X 

Sediment X 

Vegetation X 

Other 

Principal Outlet Structure- Barrel, conduit, etc.: 42" RCP 

Condition of Structure X 

Settlement X 

Trash & Debris X 

Erosion/Sediment X 

Outlet Protection X 

Other 

Emergency Spillway (Overflow):NONE 

Vegetation 

Lining 

Erosion 

Trash & Debris 

OTher 

Notes 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): fJ C /8 {; , , ~ ~ 
l'o•V.:o/197;?/./ ...-7&-C'CN'D/J~y / 

NameofFacility: !'fltiOA//lt-- /lm/ 4&oF;<:r ,._ 6'1?71' BMPNo.: /of I Date: -'-~+/6..:...:/SJ71_1J-'-( __ _ 
Location: I b"oo 1 !Vc !NTX. oF ;?()1-v;!llm-/1/ _c::e:ONfJJ91<.."' Y- t"fA?v5 /(ofJO 

Name of Owner: K.N?{(Ir,e;r/ &rc:e.~:!:>es /wt . 
Nameofinspector: __ ~ __ J_-rh,___:.~O.:...:..::...;i!I;;....;;.~-------------------------------
Type of Facility: --~_;_;.E6-f __ 0'Vl_A_L--__ T.>_'}Q.._7 __ ~_v._w_tJ_-__ ~_·_L_oc_!;.-=~-=w-~4_'l_'-_IA_~_/Y) _______________ _ 

N 
Weather Conditions: S:VJ?·~~ J'i'JLp 1o ~ Type: ~1 Inspection 0 County BMP Inspection Program 

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

0 Owner Inspection j 
~ 

O.K. -The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine- The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
Urgent -The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

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

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: VEZ2-7"1cr:J'-Sec;....-,r-,.r.r.-4'-~o:-/L li'V:A<- '- f/
1

/licd 1fT &41</<c=L--/!l:~>t'~J 
MN.e..- / 

Grass Height ../ 

Vegetation Condition / 

Tree Growth ../ 

Erosion ./ --z:;;F Eec>,tw blp£"N'T D/s w£s~ t(sE_,ffj 

Trash & Debris v l/l;.v"t¥- U/,4a {/;v;Puf'Tl&w~ P;(s EftS/ e.-
Seepage ./ t~"j hO;-((..e=roF) 6~EL-

F~~Benches / ./ VVJ9W., /A/CC'I'YJPLe / t: CI'I?T<4-'•Vef.7Te-MC7· 
.:see -AJ~-r~ $ ciV /or" ur- /?~'1m-

Interior Landscaping/Planted Areas: ONone 0 Constructed Wetland/Shallow Marsh ~aturally Established Vegetation 

Vegetated Conditions v' I 
"30 J!.No tl/f '1-lcM w;.?-l L- JVII-7Uiflft-

Trash & Debris v /l-1'<£/f • /J,E!W'CC;./ W~Ll- i- l-r Dlf!;,r::-
..... ..... ,.., ;,/!AN;.,., 1 -rv 17; 

Floating Material ~ 
J.'_IJI vr't;;.lcr/, ' ' , 

/Jr?ff1 ltV Rlrv/ t,t= yvAtv 

Erosion ' v /);.7/vM f{/. 
Sediment / 
Dead Plant ../ 
Aesthetics v 
Other 

:f'NVtct.Y kl !kv ~if. 
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/ 
Facility Item O.K. Routine Urgent Comments 

, 
Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ~ne, Dry (Detention Basin) 

·Shoreline Erosion V"" 
Algae ..,./ 

Trash & Debris / 
Sediment / 5t/;i'l'/fl1f@ !ow lV w' CJn /7 b 1 f_ "C ~f¥') 
Aesthetics 

Other 

Inflows (Describe Types/Locations): /(/,¢ 7Vi€AC-- {'tf /IN .f../£ C-- u-0 
Condition of Structure ~ t7/Jce z,;/ CHf;,? lTre>h~.irP/ 
Erosion ./' rfmc-ve >F 

Trash and Debris v/ 
Sediment / 
Aesthetics / ~/ l-Ge:7t'"Y7t. c P tf>?'-P vjG iT'/ f' "it 

Other i,../ t,.VCI:.'.O 1/( l.?ri~ ?EO 1 /!?~/;/. 
J 

Principal Flow Control Structure- Riser, Intake, etc. (Describe Location): 
6 5/ /!loti ,a(..Vl1'7 /I~T~ /f ~ J2 J.o' .e/N;,r--
/z.-r tJr..v&TP/2- o,e/F; Tt/ rA-~4n/~ 

./ Av7'1'7 
, 

Condition of Structure 4>7n? .4-27 
Corrosion / N~'-?e. 

Trash and Debris / /f/'J/7": w;r/,o~ ~I, /tJf# YJ#'r ftdm. 
/ 

I 

Sediment 

Aesthetics -/ 
~ 

Other / t,.,C 0£/F ~H/ c... .S.CP, )c-'"'57 6 ''-/'Cft'l{-77 
I/~-'· . ..1 Z5 1 .5FtF,etJf!Z-

Principal Outlet Structure- Barrel, Conduit, etc. : 42- 11 (2u:? w/ .B'-1 
Condition of Structure ~ 
Settlement ~ ·7"' 

Trash & Debris t../ 
I / /,{ ~~ 

Erosion/Sediment / ~<;-ftm~ni ;.1;:,;f7!. dn frA4/~~~~ 7-@rOC:V. • i/f#J /5 1"1'/'i? I · 

Outlet Protection v/' ~/ / '/ep~ f-P?~{~ 0~ 
Other 

Emergency Spillway (Overflow): d!P~- -ro; (7 .P U/$-t- &~ 
Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 
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~/~~~~~~~~~~~~-rr---------------~ 
~acility Item O.K. Routine u rgent Comments 

• kance Type Conditions: 
'k" 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

./ 
1>-r P"// c rei?F · 

tYCJt-'1/ II«~~ h w.?/ . .:¥tcw,?· 
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James City County Environmental Division 
Stormwater lVIanagement I BMP Inspection Report 

Detention and Retention Pond Facilities 

Database Inventory No. (if known): fr::__, / 3 ~ 
D ' ("" Re-G/0/V/ll .. ; 

Name of Facility: r () v/,t/fr#/( ........:> cC()/{ /)lf1~1 8/11£' 

Location: #Lot& W/ltv /Jpt? 5/'-3?-lj 

l;f/Tt;,e;m COA/..S'T'/fVC..TI0/11 1/1/Sf'El:-Tl~ty' 
7"11/.S 1...5 ;V()r /f. F;fl/"4'- l'fii:Spt:c:..7/()A.I 

BMP No.: ----"'o"'-f __ Date: _1-"""')~.;.../-L?_,4.__tJ.L./' __ 

NameofOwner: --------------------------------------------------------------------------------

Inspector: 5J a$~1 !le/i ZJ~J/1_5. 
.. p 

Type of Facility: K't?wDf!/?JV /?t:TFNT?f)A/ (";?-IY,frlf,) 

WeatherConditions: S"""v,:~~ !o~v, &o!.s 
/ 7 

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

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

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

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: !3 £. CIC/t- fA//; U-- w/ {;t;oS/2../t> ? Co¥11 f?4 CTEP /;. 4-C-~A LL 

Grass Height N/4 . 
A/II} Vegetation Condition B ,<1/t!..Ei ..S 01 L ,:; t?.l. 70 1/VI"J.L-L.....-

Tree Growth !'1/~ W"il/t...J.--.5.77 l..L- v,vpt;.e. CON'.sr~uc..rtoll/. 

Erosion "- ,4(....oN"'6 &A/,;LL- 1 /$4~ ..So tl.-. 

Trash & Debris >'- Co.¥""s.rf<.vc...--?7o.../ ?:;)e- BtQ.!.S. 

Seepage 

Fencing or Benches ~~'-'Y~-/'-~'7:~1. .r ll&rLECllo~ 
Interior Landscaping/Planted Areas: ::J None 0 Constructed Wetland/Shallow Marsh ~aturally Established Vegetation 

Vegetated Conditions ~Yfrv~J?L.. G...-f(?l71tw.!> 

Trash & Debris ~,;he~~- v../t?tNJGi? f-
Floating Material ~-n//L~t_....- § Trt.c:-;t:;-rv? 

Erosion UvVIJI YTvr<6 ft?-
Sediment 

Dead Plant 

Aesthetics 

Other 

foNJiJitbor1 &t!JJ!t7J-mtdof!.>J/e t//Jri!l't;rJ!- }lc..JJ:j ftJj) :'"~11/v~v/»~rlf I 
v 1 r II I / 
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" 

Facility Item O.K. Routine Urgent Comments 

Water Pools 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) fG'\Ione (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

fki_;J c./g /1 t.- .Dfffe(.6~t~~?t;ot.-. s ~f:' u:. 7 IP e ribe ocations : 6 t? dt-1/"7/IVIZ£0 ,RJ~r w/ C4/':· JVyyp /'o,.-~ tF" uftJ!#" 

Condition of Structure ~ CL&"If-~ ,vpr ~6""/./ VET 

Erosion ~ A MAt,i'J/!El? ;::;~~. 
Trash and Debris -/ 

I 
Sediment ><. 
Aesthetics )L 

Other u..v FLow/' £i.st>r 7 /11es;.# cr4'~7:i 
L'"Aoc.. 

PFiH'(j;'~~.f.~eR~FelStructure- Intake, Riser, etc. (Describe Location): ~~'~~bU fk191,./ /!6 .>tl?tf w/ ;::i;ee-Ny 
Condition of Structure ..,!_ 

Corrosion ~ 

Trash and Debris ><. 
Sediment • ~ ;=iit.e~~JI' hU£o NTif .>EP/...-?cA/7 

Aesthetics .,L_ 

Other ,L 

Principal Outlet Structure- Barrel, Conduit, etc. : ~cl 92'1 w7 ES-1 Ei?c/w~l/i 0 vile/ /wf Rtf'rQ P. 
Condition of Structure -1-
Settlement -1-. 
Trash & Debris "1-
Sediment ~ ~11 !Jeff' 1Yl /~ of op 
Erosion 

Other ~ ~? l~t.E/Jf f!;rv;e~El} · 
Emergency Spillway (Overflow): ~/le Rf~t V 1/1411/t?LE? 0 vEt? Ft.oz,v 
Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 

0" fJ 5 of wilt~ (}ff!fcfJor? nls Le ff; {) J-QJ!vm b 
d ~ t,f C r ~ 4 LV (J \{ · 

I I 7 
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• 
Facility Item O.K. Routine Urgent Comments 

Nuisance Type Conditions: 

Mosquito Breeding x 
Animal Burrows x 
Graffiti x 
Other ;;< ::;;;.7F rnl~;j:- vw~~71/.ot2JZE 0 "''CC..F>> 

t/l_, ~II 1s t:? • , 
Surrounding Perimeter Conditions: 

Land Uses :;.<. h'/, f:flr W CtJt?EI/ t/ /1 .J '7Jt.F~ 1"1? 1- J110.1. 
e,t.<_ r &1.-_ I?Jt, r ..At..d e'l;;' #J(2E,4. 

Vegetation --/ 
Trash & Debris ~ 
Aesthetics ~ 
Access /Maintenance ~~~ r 19CL€'~fi. I( cf91'? ~uTH .!>JOe.!> 

Roads or Paths :5'Tt:-cfJ ,5u,c;c. 

Other 

Remarks: 
,.._-- "' ~ J?AC'lt t>F 

• £,..,;vJ€£n/l£ tcJ?rYJ&2- w# .5 /(pl~lv ' 6· NOJI- wiJLl.-' ~- --,--- "'} ,~ h11 vt-J(}Iu917ollif:. 

t>YV)f/F {JvJ4N6 ?fi~ ·- ,. ...... __ ~ ' -- - - - -
/rv!j/J€"CTI 0 .,J ""! l<:lr' TLJ9C..7o~ 

- ....... 

~£~~ $1? ~ c c. 
I \ 

fJ)'I.I(.£ M-c.J'-1 ~5 \ p~~ .. (' l 1k4 ) 
C.o'/1-ST~tiL'lEO (()rYJ/tEtc- ,A r£A ~ "- A v)fll-l/ ,_ --.. ....... --. -- -0~ .... 

• Lo\A./''.-·£ ~ -;;;-~ /r)(IC- " ........ _ptf/; /'-- ,. 

( mc-J.t! ,>c.tL~t::rV) ~? 
C-o M~'-E"r~ 1 C LQ l ~ Ft? .#vr 
F-vt-J.-"'1 ~,vL-7/o,J/lL 

Overall Environmental Division Internal Rating: 3 

Signature: ~/.£, Dot" llz3hl 
I l 

Title: {!t,!.!!'- EIVa~r./G?; &0rt};Jm(kl-h/ J3v;;;0~· 

SWMProg\BMP\ColnspProg\DetRet.wpd 
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Inspection Date Inspection Minutes Inspection Rep: NTC Inspection Type 
~~-''<'§ff..::W%' '" "<"~f.~';,,.,,,,~_,.,,-:,,", 

9/15/1999 100 1 
9/27/1999 45 1 

10/21/1999 35 

~v(lj 
1 

10/27/1999 40 1 
11/3/1999 15 1 
11/8/1999 35 t 11~lG 1 

11/10/1999 30 

Co)f\tJ/ol 
1 

11/15/1999 35 1 
11/23/1999 45 1 
12/10/1999 15 tO 1 
12/27/1999 15 ~0 1 
12/30/1999 15 1 
1/14/2000 15 1 
3/28/2000 25 1 
4/11/2000 20 1 
4/12/2000 20 1 
4/14/2000 15 1 
5/24/2000 45 1 
6/2/2000 10 1 
6/7/2000 10 1 

6/12/2000 16 1 
6/19/2000 35 1 
6/30/2000 14 1 

7/6/2000 35 1 
7/13/2000 18 1 
8/16/2000 24 1 
8/23/2000 15 1 
8/25/2000 15 1 
8/25/2000 10 1 
8/28/2000 30 1 
8/29/2000 5 1 

9/8/2000 5 1 1 
9/11/2000 90 1 
9/12/2000 30 1 
9/14/2000 30 1 
9/15/2000 30 1 
9/15/2000 20 1 
9/18/2000 10 1 
9/28/2000 35 0 0 1 
10/5/2000 15 0 0 1 
11/8/2000 15 1 
2/2/2001 15 1 

2/13/2001 10 1 
4/2/2001 10 1 
4/5/2001 45 1 
4/6/2001 30 1 
4/9/2001 30 1 
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# t 

Inspection Date Inspection Minutes 
""'i<f@~.::q,m$':-'?-""''"'"""""'""""""'"''' .. "~""'W".f 

4/12/2001 30 
4/16/2001 10 
4/19/2001 90 
4/24/2001 15 

5/3/2001 15 
5/9/2001 10 

5/10/2001 10 
5/14/2001 15 
5/30/2001 10 
6/11/2001 20 

7/6/2001 15 
7/23/2001 5 
9/18/2001 60 
10/3/2001 30 
10/9/2001 60 

10/15/2001 15 
10/17/2001 20 
10/19/2001 10 
10/23/2001 10 

Total Inspections: 66 

Total Inspection Time (hrs): 27.87 

Inspection Rep: NTC 
~d-:.::::::::mt:""'~ 

Number of lnsp Reports: 

Number of Notices to Comply: 

Inspection Type 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

5 

3 
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DAM OWNER'S ANNUAL INSPECTION FORM 

NameofDam: Ve-.¢\"\-1-Th>..\ e+ ~J,\l,,~.t.._r.;~trl:\ 
i 

Name of Reservoir: s~M. \) k.t<-7 \)he f-...'1-~-~ e; ).\ Vf'-c-.<1, 

Owner's Name: I ), wiLt: >-K f.:_ ['JE:f,JN"<t cc 

Address: ---------------------------------------

Telephone: (___) ---------------

Inventory Number: (o0'rl.'\} 'iS.M f .;rt fe_- 1?, (e 

County/City: -J--+"c""'x~--------
Hazard Class I, II, III, or IV: NA 

j 

Inspected by: \....-\"/\ ~/j ~<J ~ 

Date: __ B=-·--_o_..:_8_-_o_~-------

DIRECTIONS· MARK "X" IN YES NO or N/A COLUMN 
' 

11EM YES 
1. GENERAL CONDITION 

A Alterations to dam? 

B. Development in downstream flood plain? 
C. Grass cover adequate? (embankment & spillway) 
D. Settlements, misalignment, or cracks? 

E.. Recent high water marks? 

2. UPSTREAM SLOPE 
A. Erosion? 
B. Trees? 

C. Rodent holes? 

D. Cracks, settlement, or bulges? 

E. Adequate and sound riprap? 

3. INTAKE STRU_crtJRE 
_Concrete k: Metal __ Other Material 

A Spalling, cracking, scaling? 

B. Exposed reinforcement? 
C. Corrosion present? 
D. Coating adequate? ./ 
E. Leakage? 
F. Trash rack adequate? 

G. Obstacles to Inlet? 
H. Drawdown Operative? __ Closed __ Open 

4. ABUTMENT CONTACTS 
A Erosion, cracks or slides? v 
B. Seepage? 

5. EMERGENCY SPILL WAY 
A. Obstructions? 
B. Erosion? 

C. Rodent holes? 

6. DOWNSTREAM SLOPE 
A. Erosion? v 
B. Trees? 
C. Rodent holes? 

D. Cracks, settlements or bulges? 

E. Drains or wells flowing? 
F. Seepage or boils? 

(DCR 199-098) (12/01) 

NO NIA 

v 
./ 

,/ 

v 

v 
./ 

v 

....... ..-' 

v 
v 

v 

' 
./ 

v 
./ 

v 
~'-V"--

v 
~ 

v 
/ 

REMARKS 

Mlt>.DI'l--<7-f\TLE<JA--E,....'\1 \5 ('9\t-to.kv . ..._{ Jc 

Elevation: 

\A.A :,,_ b'-. L,<.f\ 1-<..v>-U.--f' -:;+'-·\+tel 

Water Surface Elevation: 

.. 

f..,_, .fU..!cO. sf-<--.. -z.-~t? w<~.,-, . .12-<..Q ~ 

Estimated GPM: 

\-'-''l"'e>' {!A 6 I! I-\.. d- O..f\ ~,t;.._\\ f'~{i!C(f 

f-.Jtc~ (.-'\.....(,... hd f-~: }2,.: '>"/t'. ·~-' 
I 

'h' 

Estimated GPM:~ 

Estimated GPM: 

i 
::_\_o- '<,,t 
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ITEM YES NO N/A REMARKS 

7. CONDUIT AND OU1LET Tail Water Elevation and Flow: 

~oncrete __ Metal __ Other Material 

A Spalling, cracking, scaling? '.,r-
B. Exposed reinforcement? ./ 
C. Joints displaced or offset? v 

D. Joint material lost? ./ 
E. Leakage? .......-

" f 

F. Earth erosion? / ~--.r~ cr-\ V'<Svv'(;l +•l,f c"\ '( 

G. Conduit misaligned? v ' 
H. Outlet channel obstructed? v I 

8. STILLING BASIN : ~A 
A Spalling, cracking, scaling? / 

B. Exposed reinforcement? 

C. Joints displaced or offset? 

D. Joint material lost? 

E. Joints leak? 

F. Rock adequate? , 

G. Dissipaters deteriorating? 

H. Dissipaters clean of debris? 

9. CONCRETE SPILLWAY N/A 
A Spalling, cracking, scaling? 

B. Exposed reinforcement? 

C. Joints displaced or offset? 

D. Joint material lost? 

E. Leakage? 

F. Dissipaters deteriorating? 

G. Dissipaters clean of debris? 

H. Earth erosion? 

L Outlet channel eroding? 

10. GATES 'NjA 
A Floodgates broken/ bent? 

B. Floodgates eroded or rusted? 

C. Floodgates operational? 

11. RESERVOIR 10 /I' 
A. Development? 

B. Slides or erosion on banks? 

C. Reservoir managed? 

12. INSTRUMENTS p.. J f,, 
A Is structure instrumented? 

B. Monitoring performed? 

13. DAM SHOULD BE INSPECTED BY ENGINEER? ~k> os-ot-04 
14. REEVALUATE HAZARD CLASSIFICATION? 
15. IS EMERGENCY ACTION PLAN CURRENT? _L> 

REMARKS: .A, ' .A.olo\~ b-. r..s::p-.-c_ 4: • \_,....-!--- %<-"' .V\_ h 1C~ C-t _.,,e-:t...-... v c+t. !)--if, '"- e .A \]~ .8 <JJ.."- ~-
0 

(DCR 199-098) (12/01) 2 
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Powhatan Secondary Regional BMP 
Segmental Block Wall Structure 

PC 136 - Dry Detention Basin 

Photodocumentation with Digital Camera 
JANUARY 301

h 2002 

Present for Inspection: Scott J. Thomas, Michael D. Woolson, Catherine E. Davis 
JCC Environmental Division 

Photo 1: 

Photo 2: 

Photo 3: 

Photo 4: 

Photo 5: 

Photo 6: 

Photo 7: 

Photo 8: 

Photo 9: 

Photo 10: 

Photo 11: 

Photo 12: 

Looking downstream, upstream left side of wall. Evidence of soil piping through 
joint in wall. Probable seepage outlet point through wall. 

Looking downstream, upstream right side of wall. Bulged area in wall face near 
top of wall just right of riser structure. 

Noticeable joint separation in upstream segmental block wall face. 

Looking downstream upstream right toe of wall, middle portion. Noticeable toe 
erosion gully along base of wall. 

Looking downstream, upstream right toe of wall, upper portion at start of wall 
(wall-ground interface). Noticeable erosion gully. Upstream drainage 
concentrating and flowing around wall. 

Looking upstream, left side of wall. Subsidence area in gravel along wall edge. 

Looking upstream, full length picture. Noticeable saturation of downstream side 
wall face from 2/3 height downward. This condition was not as noticeable on the 
upstream face. 

Displacement of single blocks along downstream center portion of wall. 

Subsidence and settlement area along wall edge. 

Longitudinal cracking along gravel surface, downstream face of wall and 
undilations in wall alignment. Indicative of movement of upper portion of the 
wall face. 

Closeup of longitudinal cracking along gravel surface, downstream wall edge. 

Closeup oflongitudinal cracking along gravel surface, downstream wall edge, 2-3 
inch in width. 
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WATERSHED 

BMP ID NO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

PC 

136 

SP-38-99 

(38-03)(01-21) 

3830100021 

MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

old BMPTYP 

JCC BMP CODE 

POINT VALUE 

PROJECT NAME Powhatan Secondary Road Ext & BMP 

FACILITY LOCATION 1500' NE News Road and Powhatan Second 

CITY-STATE Williamsburg, Va. 23188 SVC DRAIN AREA acres 

Powhatan Enterprises 

13441 Warwick Blvd. 

No 

21.76 

Planned Res Com 

Dry Pond 

6 

123 

CTRL STRUC DESC 

CTRL STRUC SIZE inches 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELE 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

REC DRAWING 

Alum Riser 

60 

RCP Barrel 

42 

No 

46.62 

n/a 

13.84 

92.31 

Yes 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 SERVICE AREA DESCRI Area bounded by Jesters/News Rd. 

CITY-STATE-ZIP CODE Newport News, Va. 23602 

OWNER PHONE 

MAINT AGREEMENT Yes 

EMERG ACTION PLAN No 

IMPERV AREA acres 

RECVSTREAM 

EXT DET-WQ-CTRL 

WTR QUAL VOL acre-ft 

53.35 

UT of Powhatan Creek 

Yes 

4.49 

CHAN PROT CTRL Yes 

CHAN PROT VOL acre-ft 14.63 

SW/FLOOD CONTROL Yes 

GEOTECH REPORT Yes 

CONSTR CERTI No 

LAST INSP DATE 9/18/2001 

INTERNAL RATING 2 

MISC/COMMENTS 

Regional BMP. Mesa block 
wall/geogrid/soil system. 1 0" bmp & 12" 
Cpv orifices. 
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Surety Tracking Sheet Date: 5) 3 /0 f 
Project Name: ? 0 e-v ~ 1-'1 .--., ') t:.UY<~Ct r j - tCo.g 

Due Date:-------

G:~t- 5 biYlP 

Oriainal Surety----------- Current Surety at (full) (reduced) amount--------

Requested By:-------------- Phone#: _________ _ 

Date Notified:-------------

a_!d--

Siltation Surety: Original$ Current$ /6D,ouo, Needed$ -------
*maximum reduction of soo;., of origi Ia I bond amount unless project is to be released 

OCalculate DEvaluate/Reduce Release 

Work to be completed for SILTATION Surety 

0 Stabilization of all disturbed areas 

0 Removal of temporary erosion control measures 

0 Submission of as-built drawings for stormwater management facility 

0 Submission of construction certification for the stormwater management facility 5/-t 

0 Completion of field-related BMP items 

0 Other-

Q Comments- co 

? _1_e cvJL vY1 Jvv;J 

/Y~~ .-.-
5 f6 -S2·~~r+o7~~ 

1[)0, Cr)J / 
Subdivision Surety: Original S Current$ Needed$ _____ _ 

*maximum rcdu.:tion ofSII'~-;, oforiginal bond a;nount unless project is to he relcas~J 

r: Evaluate/Reduce QBel~ase 
I 

[Calculate 

Work to be completed for SUBDIVISION Surety 
0 Paving of streets 

0 Dedication of streets to Virginia Department of 
Transportation 

[J Completion of water and sewer systems 

0 Completion of water and sewer punchlist items 

VDOT 
Amount Needed $ _____ _ 

JCSA 
Amount Needed $. _____ _ 

0 Submission of as-built drawings for water and sewer systems 

0 Installation of street lights and street signs 

0 Other-

0 Comments-

INDICATE YOUR APPROVAL BY INITIALING THE APPROPRIATE BLANK: 
INSP. SJT DEC ___L_ 
Revised 3/24/06 DE:.C. 5ll[u 7 

JB 
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Powhatan Secondary Regional BMP 
Segmental Block Wall Structure 
PC 136 - Dry Detention Basin 

Photodocumentation with Digital Camera 
APRIL 91

h 2003 

Present for Inspection: Scott J. Thomas, Michael D. Woolson 

Background: Approximately 18 months after date of substantial completion. Date of inspection followed 3 
days of rainfall which totaled approximately 3.5 inches over a 72 hour period (source: Lafayette High 
School Weather Station, wavy news weathernet, 4/9/03 1.49"; 4/8/03 0.12"; 4/7/03 2.00"). Upslope 
drainage area being developed. Developments include Monticello Apartments; Powhatan Secondary 
Phases 6A, 6B, 6C and 7 A; and Powhatan Village Phases 1 & 2 and 3 & 4. Active construction (disturbed 
area) totals about 37 acres at this time in Powhatan Secondary and Powhatan Village. 

Photo 1: Overview of dam area from west slope. Impounded water on upstream side of basin due to 
recent rainfall event. Runoff from upslope disturbed areas. Based on orifice location on riser, 
depth of water is approximately 6 feet on the upstream side of dam. Fore ground is a sediment 
trap associated with Powhatan Secondary Phase 7 A. Storm outfalls from Powhatan Secondary 
Phase 6 on east slope are submerged. 

Photo 2: Subsidence and settlement area along south edge of the north (downstream) wall face. Situated 
on west end of wall. Center gravel area of cap solid, north edge of gravel along wall is soft. 

Photo 3: Subsidence and settlement area along south edge of the north (downstream) wall face. Situated 
on west-central part of wall. Center gravel area of cap solid, north edge of gravel along wall is 
soft. 

Photo 4: Subsidence and settlement area along north edge of the south (upstream) wall face. Situated on 
central part of wall. Center gravel area of cap solid, gravel along wall edge is soft. 

Photo 5: Subsidence and settlement area along south edge of the north (downstream) wall face. Situated 
on east part of wall. Segmental blocks and geogrid exposed. Center gravel area of cap solid, 
gravel along wall edge is soft. 

Photo 6: Seepage from block interface at downstream toe of wall. In vicinity of outfall barrel and one 
block row up from grade. 

Photo 7: Multiple seepage points from block interface at downstream toe of wall. In vicinity of outfall 
barrel and one block row up from grade. 

Photo 8: Overview of downstream toe of wall near outfall barrel. Approximate location of multiple 
seepage points through wall. Approximate length 50 feet. Note proper discharge through outlet 
barrel and undulations and block displacements. 
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Photo 1 

Photo 2 

1 
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Photo 3 

Photo 4 

2 
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Photo 5 

Photo 6 

3 
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.. ,. , · 

Photo 7 

Photo 8 

4 
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Beamer 
Construction 

LAWRENCE E. BEAMER 
PRESIDENT 

Corporation CLASS A 
LICENSE #7468A 

COLONY REALTY COMPANY 
POWHATAN ENTERPRISES, INC. 

13441 WARWICK BLVD. (757) 877-921 1 
NEWPORT NEWS, VA 23602 FAX (757) 874-6266 
MOBILE 880-6030 PAGER 872-5558 

EAMIL: BEAMERCONSTRUCTION4tJUNO.COM 
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1. 

2. 

.3. 

~"., 5. 

'---6. 

7. 

8. 

9. 

10. 

11. 

12. 

.. 13. 

14. 

ENVIRONMENTAL DIVISION REVIEW COMMENTS 
POWHATAN SECONDARY ROAD EXTENSION AND BMP 

PLAN NO. SP-38-99 /DEL 
April 13, 1999 ;Vf Cf; 

A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

A Subdivision Agreement, with surety, shall be executed with the County prior to 
recordation of lots or plats. 

Water and sewer inspection fees must be paid prior to the issuance of a Land Disturbing 
Permit. 

An Inspection/Maintenance Agreement shall be executed with the county for the BMP 
facility for this project. 

As-built drawings must be provided for the detention basin on completion. Also, a note shall 
be provided on the plan stating that upon completion, the construction of the dam will be 
certified by a professional engineer who has inspected the structure during construction. 

A streetlight rental fee for 1lights must be paid prior to the recordation of the subdivision 
plat. 

Move the streetlight at Road A and News Road closer to the intersection with News Road, 
to provide better lighting for the intersection. 

The soils map provided was copied improperly. Apparently, the map was copied in a folded 
position and does not open to show the different soil types. 

Provide EC-2 matting in the left ditch ofPowhatan Secondary from point 2 to station 15+00. 

Show the limit of the 1 00-year floodplain. 

Show any temporary soil stockpile areas, staging and equipment storage areas. 

Identify any off-site land disturbing areas required with proper erosion control measures. 

Provide a more detailed sequence of construction detailing the installation of diversion dikes, 
sediment traps, clean water conveyance pipes, etc. These should be first step measures. 
Show when the BMP is to be constructed. 

The criteria to size sediment traps/basins is based on drainage area, not disturbed area. 
Several of the traps are considerably undersized based on that criteria. If a method of passing 
clean runoff (from west of the road construction) under Powhatan Secondary Road that will 
bypass the trap is provided as was done for traps 2&3, the size of trap #1 can be reduced. 
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General Comments: 

ENVIRONMENTAL DIVISION REVIEW COMMENTS 
POWHATAN SECONDARY ROAD EXTENSION & BMP 

SITE PLAN AMENDMENT 
COUNTY PLAN NO. SP - 097- 01 

October 4, 2001 

I. Adjacent Slopes-Grading Plan. The previously approved plan showed a 20ft. access easement and 
grading plan for the future pedestrian trail leading to the wall structure from the east and west. The 
revised plan does not reflect the easement nor any type of grading arrangement. The grading plan 
for areas adjacent to wall is necessary to properly assess drainage patterns which could affect the 
wall and if additional erosion and sediment control measures may be necessary. At a minimum, this 
plan should address at least I 00 ft. east and west of the wall ends. 

2. Toe Channels. Provide evidence that erosion will not occur on either side of the dam where the 
riprap channels have been removed. Riprap-lined toe channels, which were previously proposed 
along the upstream/downstream faces of the walls, were completely removed from the design. No 
alternatives or stabilization plans were proposed in lieu of removal of the rock channels. Due to the 
relatively steep adjacent slopes (I5-25 percent) and the presence of Emporia complex soils which 
typically exhibit severe erosion hazard, toe channels would be considered as a crucial component 
in protection of the base of the wall from concentrated drainage. The concentration of drainage 
along the wall could cause erosion and undercutting which, if severe enough, could pose structural 
concerns to the wall's stability. Use of small riprap channels to control incidental concentrated 
drainage at/along the wall base and adjacent slope/trail areas reduced this concern considerably. 
Elimination of the riprap channels, as suggested by the plan revision, results in the need for further 
supportive hydraulic computations to show drainage to and along the steep-sloped base portions 
adjacent to the wall (roughly the area within 80 ft. of the ends of the wall, east and west) is not 
concentrated and is non-erosive. If found to be erodible to the natural or graded slopes, use of toe 
channels with erosion control blanket, matting lining or turf-reinforcement mat may be feasible 
alternatives to riprap lined channels. (Note: Based on observations made during an inspection of 
the structure on September l81

h 2001, rill erosion was already starting to form at steeper slope 
areas present on the east, upstream and west, downstream ends of the wall structure. Berms and/or 
channels should be effectively used to prevent the entrance of runoff into the wall construction 
site.") 

3. Top Arrangement. The previously approved plan called for a top arrangement with a 6-inch concrete 
walk surface with construction joints at 14 feet on center. The revised plan shows only a 4-inch 
thick crusher run walk surface. It is presumed that since detail sheets were not provided in the 
revised plan set, that the top of dam arrangement will still consist of a concrete slab top pitched at 
1/8" per foot from centerline to prevent the entry of runoff into the backfill material. Top of dam 
groundwater infitration or surface-related runoff into the wall backfill can greatly affect the 
structural integrity of the wall structure due to loss of soil strength, increased soil loads and stability. 
Provide further detail about the top arrangement as proposed in the revised plan as it relates to the 
proposed aggregate surface. Further justification would be necessary to replace the pitched concrete 
slab top with a grassed/soil or aggregate-surface top which would allow for infiltration into backfill 
soils. (Note: Any change to the top arrangement would necessitate revisions to profiles and details 
on Sheet C-14 of the approved plan set.) 

4. Stabilization. Areas directly in front (upstream) and back (downstream) of the walls have been 
considerably disturbed due to work activities. Contours on the revised plan do not reflect present 
conditions, especially flatter areas between the upstream wall and the outfall riprap channel (from 
Phase 6) and between the downstream wall and the outlet protection pad. Address if any final 
grading is necessary to ensure drainage away from the wall and provide an adequate stabilization 
plan if it is found that toe channels are not necessary. 

Page 1 of I 
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General Comments: 

ENVIRONl\1ENTAL DIVISION REVIEW COMMENTS 
POWHATAN SECONDARY ROAD EXTENSION & BMP I 

SITE PLAN AMEND:MENT 1' 
COUNTY PLAN NO. SP- 097- 01 !fl~w' 5 J 

October 4, 2001 

1. Adjacent Slopes-Grading Plan. The previously approved plan showed a 20ft. access easement and 
grading plan for the future pedestrian trail leading to the wall structure from the east and west. The 
revised plan does not reflect the easement nor any type of grading arrangement. The grading plan 
for areas adjacent to wall is necessary to properly assess drainage patterns which could affect the 
wall and if additional erosion and sediment contro I measures may be necessary. At a minimum, this 
plan should address at least 100 ft. east and west of the wall ends. 

2. Toe Channels. Provide evidence that erosion will not occur on either side of the dam where the 
riprap channels have been removed. Riprap-lined toe channels, which were previously proposed 
along the upstream/downstream faces of the walls, were completely removed from the design. No 
alternatives or stabilization plans were proposed in lieu of removal of the rock channels. Due to the 
relatively steep adjacent slopes (15-25 percent) and the presence of Emporia complex soils which 
typically exhibit severe erosion hazard, toe channels would be considered as a crucial component 
in protection of the base of the wall from concentrated drainage. The concentration of drainage 
along the wall could cause erosion and undercutting which, if severe enough, could pose structural 
concerns to the wall's stability. Use of small riprap channels to control incidental concentrated 
drainage at/along the wall base and adjacent slope/trail areas reduced this concern considerably. 
Elimination of the riprap channels, as suggested by the plan revision, results in the need for further 
supportive hydraulic computations to show drainage to and along the steep-sloped base portions 
adjacent to the wall (roughly the area within 80 ft. of the ends of the wall, east and west) is not 
concentrated and is non-erosive. If found to be erodible to the natural or graded slopes, use of toe 
channels with erosion control blanket, matting lining or turf-reinforcement mat may be feasible 
alternatives to riprap lined channels. (Note: Based on observations made during an inspection of 
the structure on September 18'h 2001, rill erosion was already starting to form at steeper slope 
areas present on the east, upstream and west, downstream ends of the wall structure. Berms and/or 
channels should be effectively used to prevent the entrance of runoff into the wall construction 
site. ") 

3. Top Arrangement. The previously approved pIan called for a top arrangement with a 6-inch concrete 
walk surface with construction joints at 14 feet on center. The revised plan shows only a 4-inch 
thick crusher run walk surface. It is presumed that since detail sheets were not provided in the 
revised plan set, that the top of dam arrangement will still consist of a concrete slab top pitched at 
118" per foot from centerline to prevent the entry of runoff into the backfill material. Top of dam 
groundwater infitration or surface-related runoff into the wall backfill can greatly affect the 
structural integrity of the wall structure due to loss of soil strength, increased soil loads and stability. 
Provide further detail about the top arrangement as proposed in the revised plan as it relates to the 
proposed aggregate surface. Further justification would be necessary to replace the pitched concrete 
slab top with a grassed/soil or aggregate-surface top which would allow for infiltration into backfill 
soils. (Note: Any change to the top arrangement would necessitate revisions to profiles and details 
on Sheet C-14 of the approved plan set.) 

4. Stabilization. Areas directly in front (upstream) and back (downstream) of the walls have been 
considerably disturbed due to work activities. Contours on the revised plan do not reflect present 
conditions, especially flatter areas between the upstream wall and the outfall riprap channel (from 
Phase 6) and between the downstream wall and the outlet protection pad. Address if any fmal 
grading is necessary to ensure drainage away from the wall and provide an adequate stabilization 
plan if it is found that toe channels are not necessary. 

Page 1 of 1 
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Introduction

This manual for the Mesa@ Retaining Wall System is
provided as a guideline for the construction and the
qualrty control of the installation. This manual shall
be provided to the owne/s engineer, the construction
quallty assurance inspector, and the contractor.

All installation insfructions sftalt apply to the
llfesc Stnndard Unit, frte Mesa XL UniJ, the
Mesa High Performance anil, and the Mesa
Lutdscape Unit, except whete otherwise noted.

l. Responsibilities lor
Gonstruction Gompliance

The contractor must provide construction in
accordance with the contract documents, plans,
and specifications. The contractor is also respon-
sible for the verification of line, glade, and other
physical features.

The engineer is solely charged with enforcement
of the contract plans, documents, and specifications.

A Mesa technical representative may assist the
contractor and the inspection staff with the
procedures within this manual and the contract
documents, plans, and specifications. The
representatives may be on-site at the start of
construction and thereafter only as requested
and necessary.

2. Illaterials and Handling

IIIATERIATS SUPPTTEII

F Mesa Segmental Concrete Facing "Units" and
Mesa "Connectors"

F Mesa Cap Units {where required}

F Tensar@ Uniaxial and Biaxial Geogrids

) Tensar Drainage Composite and piping
(where required|

> Geotextile filter materials (where reguired)

HATIDI.TIIG WALt MATERIAI.S

F The concrete facing Units are delivered on pallets
and off-loaded by the contractor. Transporting
equipment must have firm ground and a stable,
level area to off-load. A forklift is normally used
to handle pallets. If pallets are the property of the

block manufacturer, they must be stored by the
contractor for pickup. The contractor must provide
protection from staining or discoloration of the
Units by using wood dunnage and polyethylene
sheet film.

The Mesa Connectors are shipped in cartons and
shall be stored in a secure and dry location.

The Tensar Geogrids are shipped in roll form
with the contractor responsible for off-loading.

Rolls will be stored in a secure area. Each roll
will be labeled as to its type {e.9., UXMESA4,

or 250 feet long. Rolls weigh between 50 and
178 pounds depending on type. Once labels have
been removed, it is suggested that rolls be color-
coded with spray paint to identify Geogrrid type.

It is the contractofs responsibility to verify the
quantities shipped and condition of the materials.
The contractor will inventory materials supplied to
assure sufficient quantities have been delivered.

Contractor is allowed two hours to off-load materials.

*' If certifications are required, the contractor must
provide a written request prior to shipment of
the material. The contractor will ensure that all
information, including product type, roMot number,
etc., is furnished to the engineer.

GOIITRAGTOR SUPPTTED TIIATERIAI.S

N Dead blow hammer

N 2-foot or 4-foot levels

s* Utility saw and/or gninder

F Masonry string and chalk line

M Pitchfork (optional to remove slack from Geognid|

N AII cast-in-place concrete and structural
components

s Stone filter medium

F Reinforced or select fill

uxMESA6, etc.l, its lot

be 4.33 feet wide by 100, 200,
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Stakes and/or rods used to remove the slack
from the Geogrid unless pitchfork is used

All labor, equipment, and supervision necessary
to perform the total wall construction

3. Preparatory Work lor Wall
Gonstruction

ts Verify approval of Mesa Units, Geogrrid, and
reinforced fills.

F Review drawings to plan Geogrid layout.

F Prepare subgrade by excavating vertically to plan
elevation and horizontally to design GeoEid lengttrs
If a rock face is shown, it is the responsibility of
the engineer to determine the competency of the
rock at the limits of excavation shown on those
plans.

Any deviation in the location oI Jhe rod< lace
wiJh rcsped to the fiace of the rctaining wall
may rcquire an adjustment to the Geogrid design
and the designer oI record musf be notilied by
fre conFactor pfior to proceeding with Jhe wall
construdion.

The subgrade shall be approved before proceeding
with wall construction. Any foundation soils found
unsuitable by the engineer shall be treated in a
manner approved by the engineer.

On larger projects it is suggested that Geogrid
be cut in advance of wall erection to speed wall
construction. Cut Geogrid flush at the nearest
transverse bar beyond measured lengith.

Gut line

The leveling pad shall consist of unreinforced
concrete, unless specified as 3/4-inch minus well-
graded ag$egate, as indicated in the contract
documents. The leveling pad is typically poured
twelve (12| inches wider (six inches {6} on each
side) than the nominal block depth dimensions to

H
f,leasured length

allow for wall curvatue and to ensure full bearing
for the bottom Units. It is imperative that the
Ieveling pad be accarately placed to minimize
problems in placing
the facing Units. The
sides of the pad
should be formed
with the top of the
form panel equal to
the top of the pad.
The Mesa High
Performance Unit,
the Mesa Standard Unit, and the Mesa )(L Unit are
all B inches (.667 feet) in height, while the Mesa
Landscape Unit is 4 inches (.333 feet| in height.

If contract documents indicate the wall has a
battered face. the contractor shall ensure that
the S/8-inch setback is accounted for at each
Ieveling pad step. During wall construction it is
recommended that the elevation of the leveling
pad in place does not exceed the in-place wall
elevation by more than four courses.

The elevation of the top of the Unit should be
checked for level and the pad grade and/or Unit
adjusted based on that information. Shimming
and/or grrinding may be reguired to accomplish
this.

4. Wall Gonstruction

Wall line shall be established using a chalk line.
Chalk line should be placed on the concrete pad
along the tails of the Units. A string line can be
used in lieu of a chalk line and will be necessary
where leveling pad consists of sand or aggregate.
Aligrnment based on the split faced Units may
render an uneven wall face.

Once the leveling pad is complete, the first course
can be installed. Place the Mesa Unit with the
sides touching and the textured face outward. The
first course must be accurately placed, carefully
spaced, and leveled to facilitate construction and
to enhance the appearance of the wall.

Prior to the installation of the second course and
each successive course, the tops of the Units on
which the course is to be placed must be swept
clean. Failure to do this will result in problems
with seating and leveling the Units and increase
the likelihood of cracks developing in the Units
due to load concentrations as additional courses
are set.

The Units are stacked in a running bond fashion,
similar to standard masonry wall construction.
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The Units, once placed, shall be advanced
forward toward the face of the wall until they
make contact with the Mesa Connector, The
Mesa Connectors do allow for the Units to slide
from side to side. therefore, the vertical joint
between Units should be checked every 20
Units that are placed to ensure that a running
bond pattern is maintained.

F The drainage fill is placed at limits shown on
the drawings. Drainage and/or unit fill may
not be required for structural walls. {Refer to
the Definitions section under "Drainage Fill"
and "Unit Fill".) Proper installation of drainage
materials is critical to overall wall performance.
Drainage materials must be installed properly
and protected during construction.

A As subsequent courses of Mesa Units are
placed, it is important that the Units remain
Ievel from front to back and side to side. This
level should be checked as each course is
placed. If the Units are more than l/8-inch
out of level from front to back, they should be
brought to level by grinding and/or shimming.
Shimming at the face should be avoided if
at all possible.

ll0TE: After the bottom Geogrid is covered with
reinforced fill, Mesa Units can be placed up to a
maximum of five courses above the reinforced fill
elevation. Geogrrids are flipped over the face of the
wall until fill reaches the level of the reinforcement.
A string Iine should be pulled after each course
has been set to ensure that the wall's geometry is
being maintained. The string can be referenced
ftom the connector slot, rebar slot, or tail of the unit.

v |Iigh Perlormanco Unlt and
Gonneclot brolen lnto thirds

5. Geogrid and Gonnector
Placement

Ttrc tollorvittg secfion shall referene ins&llcflon
Ior both the Geogrtul arn,d, Conneclots brced on
ure oIEITHER tll Urc HighPefiotmaneUnitOR
(2J the tIL, Standard, and/or landsupe Unit,

MESA HTGH PENFONilAilGE UIIF IIID
HTGH PERFONilIIIGE GOII TIEGTOR

il" 0n courses that require Tensar Structural
Geogrid, install the tlrye and lengrth specified
with the transverse bar in
the location indicated
in the illustration. t*

The fingers of the High
Performance Connector
must engage the Geogrid
apertures and must span the
space between adjacent Mesa
Units to provide horizontal alignment.

$" On courses that do not reguire Geogrid rein-
forcement, the High Performance Connector
should be broken in approximate thirds. A
third of the High Performance Connector
should be placed evenly between the two
adjacent Mesa High Performance Units and
driven into the slot. (See illustration lower
leftl. Use a dead blow hammer to seat the
High Performance Connector in the Connector
slot at the top of the Unit. A 2x4 block used
as a setting tool facilitates the installation of
the Mesa High Performance Connector.

MESA XL, ST[ilDAnD, A]lll/0n LAIIDSGIPE
UIITT, AIID STAIITIARTI GOTIIIEGTOR

w At the location and elevation shown on the
plans, install the Tensar Structural Geogrid
of the type and lengrth specified, with the
transverse bar in the location indicated in
the above illustration. The fingers of the Mesa
Standard Connector must engage the Geognid

apertures across the Connector slot on each
side of the top of the Mesa Units. 0n cotuses
that receive Geogrrid and on courses that do not
receive Geogrid, a Mesa Standard Connector
shall be placed in each of the Connector slots
on top of the Mesa Units. (See Standard

ItLllluirr,,r,

$tandard Gonnector placemant >
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ilF It is important that the flags on
top of the Mesa Connector are
oriented in the proper direction
for a "battered" or "near vertical"
wall as per the conuact documents.
Placement of the Mesa Connector

with flags forward
toward the face of the
wall will render a near
vertical wall (as shown
upper left). Placing the
Connectors with the flags
pointed away from the
wall face will provide
a S/8-inch setback (as

shown lower leftl.

L The fill on which the Geognid is placed shall have
been compacted to the required density (see
compaction requirements this page) and graded
reasonably smooth. 0n courses that require Geogrid,
the reinforced fill must be at the same elevation
as the top of the course for a distance of three feet
before the fill can be grradually sloped. Remove
slack from the Geogrid by pulling it taut, and then
anchor it using stakes and/or rods. The stakes
used to position the tail of the Geogrid can be
withdrawn once the fill has been olaced and

then reused on subseguent lifts. Optionally, a
pitchfork can be inserted at the tail of the Geogrid
and slack removed by prying until the fill has
been placed on the Geogrid. The removal of the
slack from the Geogrid prior to placement of the
fill will prevent movement of the wall face due
to translation of the slack toward the face of

?.]trthe wall.

Fill placement shall be
performed to minimize
development of slack
in the Geogrid. The fill
should be spread in a
direction away from or
parallel to the face of the
wall. By doing this, any

slack that does develop will tend to be pushed
toward the ftee (unconnectedf end of the Geogrrid.
Unless the contract documents are more stingent,
the reinforced fill lifts shall not exceed six (6f
inches where hand compaction equipment is
used, or ten (10| inches where heavy compaction
equipment is used. These thicknesses may vary
depending on the project specific soil tlpes used.
The fill shall be compacted to 950/o of ASTM D-698
or as required by the contact documents, which-
ever is more stringent. Only hand-operated
compaction equipment shall be used within
three {3} feet of the tail of the unit.

Heavy equipment shall not be used within three
(3) feet of the tail of the Unit. Tracked construction
equipment shall not be operated directly on the
Geogrid. Rubber tired equipment may be operated
on the Geogrid providing the subgrade is not
pumping or rutting. Turning of tired equipment
shall be minimized to prevent dislocation or
damage to the Geognid. The eguipment must
travel slowly and with sufficient care to avoid
dislocating the Geogrid.

At the end of each day the contactor must ensure
the reinforced backfill is graded to drain away
from the face of the wall. Berms and/or ditches
must also be in place and functioning to prevent the
entrance of runoff into the wall construction site.

The Mesa Cap Units, if reguired, are installed
by attaching them to the Units below using an
approved exterior concrete adhesive. The Mesa
Cap Units may be placed such that a nominal
one (1) inch overhang is achieved or flush with
the face of the wall.

Wall penetrations may be accommodated by
cutting the Units to fit using a utility saw and a
mason's hammer. The small voids, less than one
(1) inch, can then be closed with a cement and
sand mix or other methods approved by the
encfneer.

::i
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> Gontracl Documents:
The Agrement between the Owner and
the Contractor including conditions of the
contract drawings, specificatiore, and the
provisions of the Agrement between the
Contractor and the Supplier of the Mesa
System. There doments shall also indude
addenda and other modifications issued
prior to the execution of the Contract.

> llrainage Flll:
Free-draining, coarse-grained soil which is
plaedbehind the Mesa Segmental Conaete
Facing Units and in the openings between
the Segmental Concrete Facing Units as

specified on the Plaro. The Engineer and/
or Ardritect may specify a nonwoven
geotextile which meets AASHTO M288-96
subsurface drainage requirements in lieu
of Drainage Fil1.

> Inspector:
The Authorized Representative assigned
to see that the workmamhip and materials
are in accordance with the term of the
Contract.

> ilesa Gonnector:
A mechanical comection device made of
high density polyethylene with fiberglass
inclusions to positively comect the Stfuc-
tual Geogrid to the Mesa Segmental
Concrete Facing Units.

> Plrns:
The part of the Contract documents
coroisting of the approved plans, profiles,

$rpical cross sectioro, working drawings
and supplemental drawings, or exact
reproduction thereol which shows the
location, character, dimensions, md details
of the Work to be perfomed.

> Reinlorced Fill:
The soils material that interacts with the
Geogrid reinforcement to create a flexible

Bravity mass. Its limits extend from the back
of the facing element or drainage medium
to the tails of the soil reinforcemenr or as

indicated on the Plaro.

e Seltacl (Batter):
The rearward olfset from the vertical plane
between two adiacent block courses created
by the orientation of the flags on the
Comectors.

* Speclflcadons:
A description of the quality and quantity
of the materials and workmanship that
will be required of the Contractor in the
execution of the Work under the Contract
between the Owner and the Contractor.

s Ten$ar Structutal Geogridr:
A polymeric grid formed by a regular
network of integrally comected teroile
elements with apertures of sufficient size
to allow interlocking with surounding soif
ro&, or earth and fmctioning primarily as
reinforcement.

> Unlt lfll (Gore Flll):
Free-draining, coarse-grained soil which
is placed within the empty cores of the
Segmental Concrete Facing Units. Unit
Fill may not be required within the Mesa
Segmental Concrete Facing Unit if the
Contractor cm provide the Enginer md,tx
Architect with comection testing perfomed
without Unii Fill verifying that the comec-
tion strength of the System exceeds the
requirements set forth in the design data.

Authorized Mesa Retaining Wall System Representative:

Tensar Earth Technologies, lnc,
5775-8 Glenridge Drive, Suite 450'Atlanta, GA 30328-5363

Tel. 404-250-1290 or 800-TENSAR-1 . http: / /www.tensarcorp.com

@1999, Tensar Earth Technologies, lnc. Tensarand Mesa are registered trademarks. Certain foreign
trademark rights also exist. The information contained herein has been carefully compiled by Tensar
Earth Technologies, Inc. and to the best of its knowledge accurately represents Tensar and Mesa
product use in the applications which are illustrated. Final determination of the suitability of any
information or material for the use contemplated and its manner of use is the sole responsibility
of the user. tG-MESA-10.99
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,/ 4.4 IIBAINAGE FEATURES

Drainage of soil within a retaining wall
sfucture is a vital design and construction
detail that must not be overiooked. Ground-
water infiltration or surface-water runoff
can cause saturation of a wall fili which can
significantly reduce soil strength, increase
soil loads, and jeopardize the stability of a
wall structure. Key drainage features of a
typical ffoss section are shown in Figure 4.3.

MilrS'"Ti'tf'H"'""
Drainage Ditch

4" slotted drain pipe w/ geotextile labric wrap---.\-.-\

Standard No. 200 sieve

Drainage detail between reinforced and retained ftll

Crushed stone filter zone 3/4" minus

w/less than 5o/o passing the U.S. G eotextile
Wrap

If the walI is not designed for saturated Figure 4.3 Drainage Features

conditions, drainage shouid be provided to
prevent the fill from becoming saturated. A drainage medium can be placed at the back and/or
bottom boundaries of the reinforced wall fill zone to provide positive flow. Tensar has specifically

developed synthetic drainage composites {i.e., DC4205, to provide this drainage for most soil

structures). Tensar Drainage Composite consists of a Tensar Drainage Net with nonwoven geo-

textiles laminated to each side. It is easy to install on backcut slopes, or even vertically. Sand

and gravel blankets corld alternatively be used to provide drainage. However, soil drainage layers

require filter materials between zones of different soil types.

4.5 IEUETTTIG PAII

Horizontal and vertical alignments of the retaining wall are established by constrrction of a
leveling pad at the base of the face. The pad is typically at least 6 inches thick and 24 inches
wide (12 inches wider than the unit) and made of unreinforced concrete, or crushed stone.

5.0 GOTISTRUGTIOT{ AI{D MRTENIAL SPEGIFIGATIOII GUIIIEIITIES
FoR GEoGRIII REII|F0RGEII SoIt RETAIIIIIIG tllAtLS WITH
MESA SEGMETITAT GONGRETE FAGITIG UTITS.

The following guidelines have been developed to aid in the preparation of construction and

material specifications for specific projects. These guidelines should be modified to:
. incorporate specific Mesa segmental concrete facing unit criteria;
. incorporate any special project reguirements;
. delete any unnecessary reguirements;
. provide a format and wording consistent with other project specifications; and,
. provide consistency with construction drawings

These specifications include guidelines for the physical and mechanical properties of Mesa

segmentai concrete facing units and Tensar structural geogirid reinforcements. These properties

are of primary importance in ensuring satisfactory long-term performance of these retaining walls.

23
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' 3.9.4 lroading Parameters

A uniformly distributed surcharge load, q (lb/ft2}, may be incorporated into the design. This surcharge

load is aszumed to act upon the reinforced wall fill and retained bacldill zones and is uzuaiiy
assumed to act on on-lv the horizontal surfaces.

3.4 EXTERTIAT STABII,ITY
Beaing Capacity
is Govemed by
Foundation Soil

.-Lp

(, LP

{a : DEAD LOAD SURCHARGE
q, =LIVE LOAD SURCHARGE

Pq= {q+qdl Ka [H+h)

P, ='y, K.lH+h)2

2

. sHl

(H+

=L'tanptmo
l-tan p le o

- l'+L"
: Lsian0

Pres$rc at Back of
Reitforcd Zone

Pa = Ps+Pq

6c =Dfl€RI,IALINTERFAG
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q - USI'IG COIjLOMB EQUATION AND

RRTAINED S0[, PRoPERTITS {9rl

Figure 3.2 External Forces (NCMA, 1997)

3.2. An active earth pressr.iJe coefficient, Kiu, is used to calculate the lateral pressure distibution
due to the retained bacldill. The vertical pressires within and at the base of the reinforced soil

mass are due to soil weight, surcharge loads, and overfurning movement due to the lateral thrust

of the retained backfili. Calculation of these vertical pressures assumes a pressure distribution

similar to that assumed by Meyerhof for eccenuically loaded footings and is described by Equation 3'5.

A preliminary lengrth of geogrid reinforcement, L, is determined during the external stability

anilysis. This oveiall length from the face of the wall to the tail of the geogrids is assumed to

be constant throughout the height of the wall structure. The following paragiraphs describe

analysis for each Iespective mode of external stabiiity calculations.

It is generally assumed that reinforced soil
retaining walls are subject to the same extemal
stability design criteria as conventional

$avity type retaining wa]ls.

External forces are summarized in Figure

3.2. The four modes of external failure {see
Figures 3.3 to 3.6) usually considered
inciude:

1) sliding;
2) overfurning;
3) bearing; and
4) global stability.

External stability analyses enstue that the
reinforced structure is stable against the
action of the lateral pressures applied by
the retained backfill. The lateral pressures

exerted by the retained bacldill on the
reinforced soil mass are illusfrated in Figure

1Ar'*
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.,/ PART 2 PRoDUCTS

2.OI MANUFACTURERS

A. The Mesa Segmental Concrete Facing Unit shall be manufactured by an approved Mesa Licensee
and/or an authorized manufacturer of the Mesa Retaining Wall System.

B. Tensar Stmctural Geogrid shall be manufactured by The Tensar Corporation, Morrow, GA.
C. Substitutions - See Section 01600.

2.02 MATERIALS

A. Tensar Stmctural Geosrids

## SELECT ONE OR MORE OF THE FOLLOWING:

1. UXMESA1
a. Ultimate Tensile Strength: 3600 lbs. per iin. ft., minimum average roll value.
b. Junction Strength: 3240 lbs. per lin. ft.

2. UXMESA2
a. Uitimate Tensile Strength: 3700 lbs. per lin. ft., minimum average roll value.
b. Junction Strength: 3330 lbs. per iin. ft.

3. UXMESA3
a. Ultimate Tensile Strength: 4720 lbs. per lin. ft., minimum average roll value.
b. Junction Strength: 44i0 lbs. per lirr. ft.

4, UXMESA4
a. Ultimate Tensile Strength: 7550 ibs. per lin. ft., minimum average roll value.
b. Junction Sfrength: 6795 lbs. per lin. ft.

5. UXMESAs
a. Ultimate Tensile Strength: 9850 lbs. per lin. ft., minimum average roll value.
b. Junction Strength: 8865 lbs. per lin. ft.

6. UXMESA6
a. Ultimate Tensile Strength: 12,000 lbs. per lin. ft., minimum average ro11 value.
b. Junction Streneth: 10.530 lbs. oer lin. ft.

## LIGHTWEIGHT AND HEAVYWEIGHT LINITS ARE ALSO AVAILABLE. WEIGHTS BELOW
ARE FOR NORMAL WEIGHT LINITS. APPROXIMATE TINIT WEIGHTS ARE BASED ON
THE ACTUAL DENSITY OF THE MESA SEGMENTAL CONCRETE FACING LINITS.
DENSITIES MAY VARY DUE TO LOCAL RAW MATERIALS. TINITS CAN BE
MANUFACTURED IN CUSTOM COLORS. NSERT COLORDESIGNATION-

B. Mesa Segmental Concrete Facing Units - Hollow load-bearing units, ASTM C90-98, normal weight,
Type II, minimum compressive strength of 4,000 psi, and produced by an approved Mesa System
Licensee conforming to TEK 2-4A, Section 3.1. Mesa Segmental Concrete Facing Units shall have a

maximum absorption rate of 8 percent by weight and shall have a minimum face shell of 2 inches. For
climates that exhibit daily low temperatures of 32o Fahrenheit or below for a total of 30 days or more
in any calendar year, the maximum water absotption by weight shall be 6%.
1. Mesa High Performance Unit

a. Size: 8 in. by 18 in. by 11 in.
b. Weight: 80 lbs., nominal
c. Color

2. Mesa Standard Unit
a. Size: 8 in. by 18 in. by 11 in.
b. Weight: 75 lbs., nominal
c. Color

Segmental Reta'ining Walls
Mesa Retaining Wall Systems

February 2001 02830 - 4
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5. Geogrid and Gonnector
Placement

The Units, once placed, shall be advanced
forward toward the face of the wall until they
make contact with the Mesa Connector. The
Mesa Connectors do allow for the Units to slide
from side to side, therefore, the vertical joint
between Units should be checked every 20
Units that are placed to ensure that a running
bond pattern is maintained.

F The drainage fill is placed at limits shown on
the drawings. Drainage and/or unit fill may
not be required for structural walls. (Refer to
the Definitions section under "Drainage Fill"
and "Unit Fill".I Proper installation of drainage
materials is critical to overall wall performance.
Drainage materials must be installed properly
and protected during construction.

I As subsequent courses of Mesa Units are
placed, it is important that the Units remain
Ievel from front to back and side to side. This
level should be checked as each course is
placed. If the Units are more than l/8-inch
out of level from front to back, they should be
brought to level by grinding and/or shimming.
Shimming at the face should be avoided if
at all possible,

ll0TE: After the bottom Geogrid is covered with
reinforced fill, Mesa Units can be placed up to a
maximum of five courses above the reinforced fill
elevation. Geogrids are flipped over the face of the
wall until fill reaches the level of the reinforcement.
A string line should be pulled after each course
has been set to ensure that the wall's geometry is
being maintained. The string can be referenced
from the connector slot, rebar slot, or tail of the unit.

Y High Perlormance Unil and
Gonnectot brokon Into thirds

The tollowing seefi'on ilsll rcIercnoe inslatlafion
Ior both the Geogrid and Connectors based on
use oI EITIIEB (1) the lfigh Pefiornranre Unit OR
(2J the IIL, Stutdard, and/or Landscape Unit,

MESA HIGH PENFONMATIGE UIIIT AIITI
HIGH PERFONilAIIGE GOIIIIEGTON

F On courses that require Tensar Structural
Geogrid, install the type and length specified
with the transverse bar in
the location indicated , €
in the illustration. tl^ "

s" The fingers of the High 't'iffiThefingersof theHigh ''. ffi; 'Performance Connector %+qW,

must engage the Geogrid
apeftures and must span the
space between adjacent Mesa
Units to provide horizontal alignment.

)' On courses that do not require Geogfrid rein-
forcement, the High Performance Connector
should be broken in approximate thirds. A
third of the High Performance Connector
should be placed evenly between the two
adjacent Mesa High Performance Units and
driven into the slot. {See illustration lower
leftl. Use a dead blow hammer to seat the
High Performance Connector in the Connector
slot at the top of the Unit. A 2x4 block used
as a setting tool facilitates the installation of
the Mesa High Performance Connector.

ilESA Xt, STAI|I!AnD, Ailll/on LRIfIISGApE
UIIIT, AIIII STAIf DAND GOIIIIEGTON

m" At the Iocation and elevation shown on the
plans, install the Tensar Structural Geogrid
of the type and lengith specified, with the
transverse bar in the location indicated in
the above illustration. The fingers of the Mesa
Standard Connector must engage the Geogrid
apeftures across the Connector slot on each
side of the top of the Mesa Units. 0n courses
that receive Geogrid and on courses that do not
receive Geogrid, a Mesa Standard Connector
shall be placed in each of the Connector slots
on top of the Mesa Units. (See Standard
Connector illustration below|

$landard Gonnactor placemant >
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rF It is important that the flags on
top of the Mesa Connector are

oriented in the proper direction
for a "battered" or "near vertical"
wall as per the contract documents.

Placement of the Mesa Connector
with flags forward
toward the face of the
wall will render a near
vertical wall (as shown
upper left). Placing the
Connectors with the flags
pointed away from the
wall face will provide
a S/B-inch setback (as

shown lower leftl.

!" The fill on which the Geogrid is placed shall have
been compacted to the required density {see
compaction requirements this page) and graded

reasonably smooth. On courses that require Geogrid,

the reinforced fill must be at the same elevation
as the top of the course for a distance of three feet

before the fill can be gradually sloped. Remove

slack from the Geogrrid by pulling it taut' and then

anchor it using stakes and/or rods. The stakes

used to position the tail of the Geogrid can be

withdrawn once the fill has been placed and

then reused on subsequent lifts. Optionally' a
pitchfork can be insefied at the tail of the Geogrid

and slack removed by prying until the fill has

been placed on the Geogrid. The removal of the
slack from the Geogrid prior to placement of the
fill will prevent movement of the wall face due

to translation of the slack toward the face of 
ffii

the waII. ,.'-.:-::,:#lH),!,1

Fill placement shall be
performed to minimize
development of slack
in the Geogrid. The fill
should be spread in a
direction away from or
parallel to the face of the
wall. By doing this, anY

slack that does develop will tend to be pushed

toward the free {uncorurectedf end of the Geogrrid.

Unless the contact documents are more stringent,

the reinforced fill lifts shall not exceed six (61

inches where hand compaction eguipment is

used, or ten (10| inches where heavy compaction
equipment is used. These thicknesses may vary
depending on the project specific soil types used.

The fllI shall be compacted to 950/0 af ASIM,D 6!8
or as required by the conffact documents, which-
ever is more stringent. only hand-operated
compaction equipment shall be used within
three (3) feet of the tail of the Unit.

Heavy equipment shall not be used within tfuee
(31 feet of the tail of the Unit. Tracked conshrction
equipment shall not be operated directly on the
Geogrid. Rubber tired eguipment may be operated

on the Geogrid providing the subgrade is not
pumping or rutting. T\rrning of tired equipment
shall be minimized to prevent dislocation or

damage to the Geogrid. The equipment must

travel slowly and with sufficient care to avoid

dislocating the Geogrid.

At the end of each day the contractor must enswe
the reinforced backfill is graded to drain away
from the face of the wall. Berms and/or ditches

must also be in place and functioning to prevent the

entrance of runoff into the wall construction site.

The Mesa Cap Units, if required, are installed
by attaching them to the Units below using an

approved exterior concrete adhesive. The Mesa

Cap Units may be placed such that a nominal
one {1} inch overhang is achieved or flush with
the face of the wall.

Wall penetrations may be accommodated by
cutting the Units to fit using a utility saw and a

mason's hammer. The small voids,less than one

(1) inch, can then be closed with a cement and

sand mix or other methods approved by the
engineer.

$l
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3.0 IIESTGII THEORY AIIII EQUATIOTIS

3.1 Background

A structural geogrid reinforced soil retaining
wall consists of six major components (see

Figure 3.1):

U Mesa segmental concrete facing units;
2l Tensar structural geogrids;
3) drainage fill;
4l reinforced wall fill;
5) retained backfill behind the reinforced

zone; and
6l foundation soil

Geogrids provide stability to the Mesa
Retaining Wall System by reinforcing a prism
of soil behind the concrete biocks. This
reinforced soil mass becomes self-supporting
and acts as a composite material to provide
overall stability. The Mesa units facilitate compaction within the wall fill, prevent surface
sloughing of the wall fill, and provide an aesthetic exterior finish.

The steps for the design of a Tensar structural geogrid reinforced soil retaining wall include:. qualify design assumptions;
. define soil, reinforcement, geometry, and loading parameters;
. calculate external stability;
. calculate internal stabiliff; and
. develop construction drawings and specifications.

A design example illustrating the use of this guideline is presented in Appendix A.

3.2 Assumption$

The following step-by-step method is directly applicable only to Tensar geogrrid reinforced Mesa
Segmental Retaining Wall Systems which meet all of the following assumptions:

1. Geogrid-soil interaction coefficients (Cj are determined by pullout tests as described in
Section 2.

2. Allowable strengrth (T.| is determined by procedures outlined in Section 2 accounting
for the influence of junction strength, creep, installation damage, durability, and an
overall factor of safety for design uncertainties.

3. Soil reinforcement consists of horizontal layers of Tensar structural geogrrids.
4. The connection between concrete units and geogrids is adequate to resist movement or

pullout at the face both during and after soil bacldill and compaction.
5. Wall foundation is competent. (An independent check of allowable foundation bearing

pressures should be made by a registered professional geotechnical engineer.)

TENSAR STRUCTURAL GEOGRID
(SEE ELEVATION VIEW POR TYPE,

EMBEDMENT AND LOCATION}

I

Q.^rrrroorro/
/ FrLL ()

I-'^'
I

#ftll

| ,,,.,,,",0

I 
GRADE

| -,.,1:I ",,

figure 3.1 Wall Components

t2
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3.3.4 Loading Parameters

A uniformly distributed surcharge load, q lIb/ft21, may be incorporated into the design. This surcharge
Ioad is assumed to act upon the reinforced wall fill and retained bacldill zones and is usually
assumed to act on only the horizontal surfaces.

3.4 EXTERIIAL STABII.ITY
Beadng Capacity
is Governed by
Poundation SoiI

+ I,F

(o Lp f'*
1cr

{a: DEAD LOAD SURCITARGE
q, :LIVE IOAD SURCHARGE

Pq= (ql+qdl K" {H+hl

P, =T, K"{H+hl2

Prcssre at Back of
ReiDJorced Zone

=L-W. p :D+p
=L'tilptano 6" =EXTERNALnnERFAcE

I tdptano FF|IqIIoNINGIE
: L'+1" Ka - ustNc couLoMB EQuAnoN AND
: Lotanp RrraMD soll PRoPERflES lqrlQa Applied Foundation Pressue h

Ps[r)

\n+

Figure 3.2 External Forces {NCMA, 19971

3.2. An active earth pressue coefficient, K6, is used to calculate the lateral pressure distribution
due to the retained backfill. The vertical pressures within and at the base of the reinforced soil
mass are due to soil weight, surcharge loads, and overturning movement due to the lateral thrust
of the retained backfill. Calculation of these verticai pressures assumes a pressure distibution
similar to that assumed by Meyerhof for eccenftically loaded footings and is described by Equation 3.5.

A preliminary length of geogrid reinforcement, L, is determined during the external stability
analysis. This overall length from the face of the wall to the tail of the geogrids is assumed to
be constant throughout the height of the wall structure. The following para$aphs describe
analysis for each respective mode of external stability calculations.

It is generally assumed that reinforced soil
retainingwalls are subject to the same extemal
stability design criteria as conventional
gravity type retaining walls.

External forces are summarized in Figure
3.2. The four modes of external failure (see
Figures 3.3 to 3.6) usually considered
include:

U sliding;
2) overturning;
3) bearing; and
4f global stability.

External stability analyses ensure that the
reinforced structure is stable against the
action of the lateral pressures applied by
the retained backfill. The lateral pressures
exerted by the retained bacldill on the
reinforced soil mass are illustrated in Figure

T4
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The factor of safety against bearing capacity failure (shear failure) of the foundation may be
estimated using a Meyerhof type of pressure distribution. A uniform bearing pressure is assumed
to exist over a length equal to L-Ze, where e is the eccentricity of the bearing pressure resultant
from the vertical centerline of the wall fill.

The factor of safety for bearing failure is equal to the ultimate bearing capacity divided by the
applied bearing pressure. The width of the footing used for the bearing analysis is equal to L-2e.

The minimum factor of safety required for bearing is usually taken as 2.0 to 3.0. Generally
accepted recommendations for minimum embedment depths for MSE structures for adequate
bearing is as follows:

3.4.4 Global Stability

The global stability (Figure 3.6) refers
to overall stability of the wall and
retained soils. Slope stability safety
factors ranging from 1.3 to 1.5 are
typical in geotechnical engineering
practice.

Minimum Embedment*
Hl20
Hlro
HITO
H/7
H/s

Figure 3.6 Global Failure

Slope In Front of Structure
Horizontal for walls

for abutments
3H:1V walls
2HIV walls
1.5H:lV walls

* American Association of State Highway Transportaton Officials (AASHTo) recommends: "The minimum embedment depth lor alt walls ftom the adjoining ground to the
bottom of fooungs shall be based on the bearing capacity, settlement, and stabilty requtements including the eflects of ftost heave, scour, proximity to slopes,

erosion, and the potential for futuje excavation in front of the wali." National Concrete Masonry Association (NCMA) recommends a minimum embedment depth of 0.5 feet.

The flexibility of the Mesa System allows walls to be designed for a minimum embedment of
H/zO with a minimum embedment of one foot from adjacent ground to the bottom of footing.
Potential for the following conditions should be evaluated on an individual basis:

a.f disturbance of the soils in front of the wall by trenching,
b.) sloping toe conditions,
c.) problem soils such as collapsible or swelling soils, frost heave, or other foundation

related oroblems.

l7
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3.4.1 Sliding

Sliding stability {Figure 3.3} refers to the action of the
entire reinforced wall fill prism or mass being driven
outward by the lateral thrust of the retained backfill.

The factor of safety, FSs; against sliding is defined as
the resisting frictional force at the base of the wall
divided by this lateral thrust. A minimum factor of safety
against sliding of 1.5 is typically used. Sliding faiiure
should be checked at no less than two elevations.

The factor of safety against sliding along a plane at the interface between the foundation soil
and the reinforced fill can be calculated as follows:

Equation 3.1 FSs, : = 
O' 

- :
Pr61* Pq6y

C6r[qL + (ea LB + W.r,l + W<Bl) tanfi']
C6r[0.5y, (H+h) * qt + ea]Ku (H+h) cos (6, - crl)

where: T, : Moist unit weight of retained backfill, ]b/ft. (kN/m.)
c1 : Cohesion of foundation soil
Q'r. : Angle of internal friction of foundation soil, degrees
6. : External interface friction angle (lessor of friorArt
frr : Angle of internal friction of retained fill, degrees
0'i : Angle of internal friction of reinforced wall fill, degrees
Cdr: Interaction coefficient for direct sliding

See Figure 3.2 f.or information about other parameters

At this first elevation the C6, vdlue is equal to 1.0. The second elevation is along a plane at the
interface of the lowest geogrid and the reinforced soil. It is usuaily assumed that this lowest
geogrid layer occurs at a height above the base of the wall equal to at least one compacted soil
Iift thickness. An interaction coefficient for sliding, C4r, is incorporated into equation 3.1 to check
sliding at this depth. If no test data is available the typical C1 values for Tensar geogirids as
summarized in Table 2.1 can be used.

9.4.2 0uerturning

Overtuming stability is based upon the assumption that the
reinforced soil mass behaves as a rigid bodywhidr resists the
overhlming forces exerted by the lateral thrust of the retained
bacldll (Figure 3.4f. The factor of safety for overturning is
defined as the resisting moment generated by the reinforced
soil mass, about the wall toe, divided by the overhrming
moment due to the lateral ttnrst. A minimum factor of safety
of.2.O is typicallyused for overfllming calculatiors.

figure 3.3 Sliding Failure

figure 3.4 Overtuming Failure

l5
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4.2.1Geogrid Lengths and Types

0n many wall projects, geogrid lengttrs vary ftom station to station due to changes in wall height. For
constuction expediency, the geognd reinforcement is often cut to lengrttr in a staging erea. These cut
Iengths are then stoc\piled and marked or tagged in some manner to indicate their length. Different
length geoEids should be stockpiled separately.

A potential problem may arise on projects where two ffierent geogrids are utilized. For instance, Tbnsar
U)0\/IESAS and U04ESA6 geogrids may look very much alike. Contusion between different geoEids
can be eliminated by proper separation during stockpiling, precutting, and tagging operations. The
geoEids may also be color coded with spray paint prior to removing product labels.

4.2.4 Geogrid Placement

Geogrids should be laid horizontally on
compacted fill and puiled taut from their
connection to the concrete units before wall
fill is placed over them. Care must be taken
to prevent slack from becoming trapped
within the geogrid as fill is placed. Tracked
construction equipment must not be operat-
ed directly upon the geogrid. Rubber-tired
equipment may pass over the geogrid at
slow speeds. However, sudden braking and
shary tuminghat can displace geoEids from
their intended positions should be avoided.

3" Minimum soil fill required between overlapping
geogrids for proper anchorage.

Trim geogrid to lit around radius as required

Figure 4.2 Placement of Geogrid

Overlapping geogrids on convex curves of wall alignments (see Figure 4.2) should be separated
by at least three inches of compacted wall fill. Geogrids on concave curves of wall alignments
may simply diverge from the face, see (Figmre 4.2). Overlapping of the geogrrid should not take
place under the Mesa units to help ensure that the units are level.

4.3 RETIIFORGEII WAIL FTtt

The techniques utilized in placing and compacting the wall fill soil will affect the performance
of the strucfure during and after construction. The following methods are suggested to prevent
inconsistent and/or excessive wall unit movement:

. compaction equipment should be operated parallel to the wall face;

' fill compaclion should start at the wall units and be worked back towards the retained bacldill;
' only light-weight hand operated compaction equipment should be operated within 3 feet

from the wall face;
' Wall fill should be grraded to drain away from wall units and rolled smooth at the end of each day's

operation. In addition, intermediate geoEid should be used between primary reinJorcement
geognd layers when the spacing is greater than twice the depth of the SRW unit. Intermediate
geognd reinforcements may also be used to help maintain alignment where necessary.

22
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{.4 DNAIilAGE FEATUNES

Drainage of soil within a retaining wall
structure is a vital design and construction
detail that must not be overlooked. Ground-
water infiltration or surface-water runoff
can cause saturation of a wall fill which can
significantly reduce soil strength, increase
soil loads, and jeopardize the stability of a
wall structure. Key drainage features of a
typical cross section are shown in Figure 4.3.

Crushed stone lilter zone 3/4" minus

dless than 5o/o passing the U.S.

Standard No. 200 sieve

Drainage Ditch

4" slotted drain pipe w/ geotextile fabdc wrap

Drainage detail between reinforced and retained fill

G eotextile
Wrap

If the wall is not designed for saturated Figure 4.3 Drainage Features

conditions, drainage should be provided to
prevent the fill from becoming saturated. A drainage medium can be placed at the back and/or
bottom boundaries of the reinforced wall fill zone to provide positive flow. Tensar has specifically
developed synthetic drainage composites (i.e., DC42O5, to provide this drainage for most soil
structuresf . Tensar Drainage Composite consists of a Tensar Drainage Net with nonwoven geo-
textiles laminated to each side. It is easy to install on backcut slopes, or even vertically. Sand
and gravel blankets couid alternatively be used to provide drainage. However, soil drainage layers
require filter materials between zones of different soil types.

4.5 LEUETTIIG PATI

Horizontal and vertical alignments of the retaining wall are established by construction of a
Ieveling pad at the base of the face. The pad is typically at least 6 inches thick and 24 inches
wide (12 inches wider than the unit) and made of unreinforced concrete, or crushed stone.

5.0 GOTISTRUGTIOII AIIII MATERTAT SPEGIFTGATTOTI GUIIIETTNES
FON GEOGRTII REIIIFORGEII SOIT RETAItIIilIi WATTS WTTII
MESA SEGMENTAI GOTIGRETE FAGTTIG UI|ITS.

The following guidelines have been developed to aid in the preparation of construction and
material specifications for specific projects. These guidelines should be modified to:

. incorporate specific Mesa segmental concrete facing unit criteria;

. incorporate any special project requirements;

. delete any unnecessary requirements;

. provide a format and wording consistent with other project specifications; and,

. provide consistency with construction drawings

These specifications include guidelines for the physical and mechanical properties of Mesa
segmental concrete facing units and Tensar structural geogrid reinforcements. These properties
are of primary importance in ensuring satisfactory long-term performance of these retaining walls.

23
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E. Quality Control Submittals
1. Design Data - Design calculations and plans for the retaining wall system. Have

Design Data sealed by the Designer.
2. Certificates - Manufacturel's certification that the Uttimate Tensile Strength and the

Junction Strength of the geogrid are equal to or greater than those specified.

F. Code Requirements - The supplier of the Mesa Segmental Retaining Wall System shall
furnish the Engineer and/or Architect with a complete and current code evaluation by
ICBO, BOCA, and/or SBCCL

5.1.6 Quality Assurance

A. Designer - A Professional Engineer, registered in the State where the project is located,
who is employed by a firm that has designed at least 500,000 square feet of segmental
retaining walls, and who can provide a certificate of Enors and Omissions insurance to
the Engineer and/or Architect with a minimum value of $500,000 per ocflurence.

B. Mock-Ups
1. Prior to erection of retaining walls, erect a sample wall using materials shown and

specified. Build mock-up at the site, where directed, approximately 4 feet by 4 feet.
2. Do not start masonry work until the mock-up is approved by the Architect and/or

Engineer. Retain mock-up during construction as a standard for judging completed
work. Do not alter or destroy mock-up until work is completed.

C. Pre-Construction Conference - Prior to erection of retaining walls, hold a meeting at the
site with the retaining wall materials supplier, the retaining wall installer, and the
Designer to review the retaining wall requirements. Notify the Owner, the Engineer
and/or Architect at least 3 days in advance of the time of the meeting.

5.1.t lfeliuery, Storage, and Handling

A. Storage and Protection
1. General

a. Prevent excessive mud, wet concrete, epoxy, or other deleterious materials from
coming in contact with and affixing to retaining wall materials.

2. Polymeric Materials
a. Store at temperatures above -2O degrees F l-29 degrees C).

b. Rolled materials may be laid flat or stood on end.

27
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5.2.3 Accessories

Drainage Composite - 6 oz. per sq. yd. potypropylene non-woven geotextile, AASHTO
M2B8-96, Class 2, bonded to both sides of a polyethylene net structure, produced by
Evergreen Technologies, Inc. or equal as approved by Tensar Earth Technologies, Inc.
L Minimum Allowable Transmissivity - Not less than 1.5 gal. per min. per ft. of width when

tested in accordance with ASTM D4716-95 at a confirming pressure of 10,000 lbs. per
sq.ft.

2. Minimum Ailowable Peel Strength of Geotextile from the Polyethylene Net - Not less than
250 gm. per in. of width when tested in accordance with ASTM F904-91.

Geotextile - 6 oz. per sq. yd. polypropylene non-woven geotextile, AASHTO M288-96, Class
2, produced by Evergreen Technologies, Inc. or equal as approved by Tensar Earth
Technologies, Inc.

Erosion Contol Blanket - Lofty web of polyolefin fibers between two high stength, biaxially
orientated nets and bound together by parallel stitching with polyolefin thread. All components
shall be inert to chemicals normally encountered in a natural soil environment. The Mesa
Retaining Wall System designer must include a reinforced, polymeric, permanent erosion
control blanket on all soil structures/slope facings adjacent to the retaining walls.
l. Tensile Strength - Not iess than 175 lb.-ft. by 100lb.-ft. when a2-tnch strip is tested in

accordance with ASTM D5035-95.
2. Durability - Retain a minimum of B0 percent of tensile strength after 1,000 hours of

ultraviolet exposwe when tested in accordance with ASTM D4355-92.

D. Adhesive - As recommended by Tensar Earth Technologies, Inc.

ii.2.4 Backlill Materials

A. Fill Materials
1. Unit Fill (Core Fill) - Free draining, coarse-grained soil that is placed within the empty

cores of the Segmental Concrete Facing Units.
a. 100 to 75 percent passing a 1-in. sieve
b. 50 to 75 percent passing a 314-in. sieve
c. 0 to 60 percent passing a No. 4 sieve
d. 0 to 50 percent passing a No. 40 sieve
e. 0 to 5 percent passing a No. 200 sieve

x*Note: Unit Fill may not be required for Mesa Segmental Concrete Facing Units if the Contractor
provides the Engineer with connection tests performed without Unit Fill, which can verify that
the connection capacity exceeds the design requirements.**

A.

B.

C.
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5.3.3 Foundation Preparation

A. Foundation tench shaii be excavated to the dimensions indicated on the constrction drawings.

B. The reinforced zone and leveling pad foundation soil shall be examined by an Engineer to
ensure proper bearing strength.

C. Soils not meeting required strength shall be removed and replaced with the proper materials
as approved by the Engineer.

D. Foundation materials shall be compacted to a minimum of 95 percent Standard Proctor Dry
Density in accordance with ASTM D698-98 before placing the leveling pad.

5.3.4 Leueling Pad

A. The leveling pad shali consist of unreinforced concrete, unless specified as 3/4-inch minus
well-graded aggregate, as indicated in the contract documents.

B. The leveling pad shall be level both horizontally and front-to-back to ensure the first course
of units, and subsequent courses, are level.

5.3.5 Unit Installation

A. The first course of Mesa Segmental Concrete Facing Units shall be carefully placed onto a
well-graded leveling pad.

B. The first row of units shall be level from unit-to-unit and from front-to-back.

C. A string line can be used to align a straight wall, or flex pipes can be used to establish a
smooth convex or concave curved wall.

D. Use the tail of the units for alignment and measurement.

E. All units shall be laid snugly together and parallel to the staight or curved line of the wall
face.

F. The Mesa Segmental Concrete Facing Units shall be swept clean of all debris before
installing the next course of units and/or placing the geogrid materials.

G. A sting line shonld be pulled after each course has been set to ensure that the wall's geomety
is being maintained. The string line can be referenced from the connector slot, rebar slot,
or tail of the unit.

32

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 258



5.3.6 llrainage Fill and Unit Filt

A. Unit (Coref Fill, if required within the Mesa Segmental Concrete Facing Unit voids, and
Drainage Fill placed between the units and, 12 inches behind the wall shall consist of a
free-draining, coarse-grained soil meeting the requirements of Section 2.O4.

B. Unit (Core) Fill, if required within the unit voids, and Drainage Fill shall be placed behind
the wall every one or two courses, or before placing the geogrid materials.

5.3.7 Backlitl

A. The Reinforced Backfill material shalt be placed in maximum lifts of 10 inches and shall be
compacted to a minimum of g5 percent Standard Proctor Dry Density in accordance with
ASTM D698-98.

B. Only hand-operated compaction equipment shall be used within 3 feet of the tail of the
Mesa Segmental Concrete Facing Units.

C. Soil density testing shall not be performed within 3 feet of the tail of the Mesa Segmental
Concrete Facing Units.

D. The backfill shall be smooth and level so that the geognid lays flat.

E. The toe of the wall shall be filled and compacted as the wail is being constructed.

5.3.8 Gap Installation

A. The Mesa Cap Units, if required, shall be installed by attaching them to the units below
using an approved adhesive.

B. Mesa Cap Units can be placed such that a nominal l-inch overhang is achieved.

C Mesa Cap Units and Segmental Concrete Facing Units shall be clear of all debris and standing
water before placing the approved adhesive.

D. String line or flex pipes shall be used to align cap units.

5.3.9 Tolerances

A. Variailon from Batter Indicated: Plus or minus l/B in. per ft., maximum.

EIIII OF SEGTIOTI
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Stakes andloy rods used to remove the slack
from the Geogrid unless pitchfork is used

.411 iabor, equipment, and supervision necessary
to perform the total wall construetion

&. Freparatmry Wfsrk fsr XffaXX

&mrsstxrxm*&am

h" Verify approval of fttlesa Units" GeoErid, and
reinforced filis.

& F.eview drawings to plan Geogrid layout.

@ Frepare subgrade by excavating vertically to plan
eievation and horizontally to design Geogrid lengths.
If a rack face is shown, it is the responsilrility of
the engineer to determine the competency of the
rock ai the limits of excavation shown on those
plans.

Anyr dawduf;&on im ttae ftaewtdan of flle roefr fcee
w&tt* rcspaef fa flee tuse at fike xetatnfngr narcf8

mrcyreryrefre ura o{fus&memf fo tkc &eagrtd desflgn
and t*ae desfgmer af xeesxd xlrzwst he natdtded bg
ttee eantraetox pxtar to praeeeding wdt&e tke wafi&
eonsfunetf;am"

?he subg:ade shall be approved before proeeeding
with wall construction. Any foundation soils found
unsuitable by the engineer shall be treated in a
manner approved by the engineer.

0n larger projects it is suggested that Geogrid
be cut in advance of wall erection to speed wall
constmctlon. eul Geogrid flush at the nearest
transverse bar beyond measured iength.

8ex1line

The leveling pad shall consist of unreinforced
eonffete" unLess specified as 3/4-inch n:urus well-
graded aggregate, as indicated in the contraCr
docurnents" The leveling pad is typicaily poured
hnrelve {12} inches wider {six inches {6} on eaeh
side) than the nominal biock depth dimensions to

allow for wall curvature and to ensure full bearing
for the bottom Units. It is imperative that the
leveling pad he accuratetry plaeed to mininnize
probiems in placing
the facing Units. The
qidec nf tha nad

shouid be formed
with the top of the
form panel equal to
iho tnn nf fha ncd

The l\{esa High
Performance Unit,
tire h{esa Standard Unit" and the Mesa XL Unit are
ali I inches {.567 feet} in }ieiEht" while the l\iiesa
Landscape U::it is 4 incbes {.333 feet} in height.

If contract documents indicate the wali has a
battered face. the contractor shall ensure that
the 5/8-inch setback is accounted for at each
leveling pad step. During wall construction it is
recommended that the elevation of the leveling
pad in place does not exeeed the in-place wall
elevation by more t3:an four courses.

The eievation of the top of the Unit should be
checked for level and the pad grade and/or Unit
adjusted based on that lnformation" $himming
andlor grinding may be required to accomplish
this.

Measured lamgth

&" &WaX! &sms*rnxe*Xmnx

Wall line shail be established using a ehalk line.
Chalk line should be ptraced on the eonerete pad
along the tails of the Units. A string line can be
used in lieu of a chalk line and wili be neeessary
where leveling pad consists of sand or aggregate.
Alignment based on the split faced Units may
render an uneven wall face.

Once the ieveling pad is complete, the first course
can be installed" Flaee lhe lVlesa Unit with the
sides touching and the textured face outward. The
first course must he aecurately placed, carefully
spaced, and treveled to facilitate construction and
to enhance the appearanee of the wall.

Prior to the installation af the second course and
each successive course, the tops of the Units on
vrhich the eourse is to be piaeed rnust be swept
clean. Failure to do this will result in problems
with seatinE and leveling the Units and inerease
the iikelihood of craeks developing in the Units
due to load ccncentrations as additional eourses
are set.

The Units are stacked !n a running bond fashion,
similar to standard masonry wall construction"
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February 2001

PART 1

THIS SECTION IS WRITTEN IN CSI 3-PART FORMAT AND IN CSI PAGE FORMAT.
NOTES TO THE SPECIFIER, SUCH AS THIS, ARE INDICATED WITH A ## SYMBOL ANDMUST BE DELETED FROM THE FINAL SPECIFICATION.

IT IS ASSUMED THAT THE GENERAL CONDITIONS BEING USED ARE AIA A2OI-87.
SECTION NUMBERS ARE FROM THE 1995 EDITION OF MASTERFORMAT.

GENERAL

r.O1 SUMMARY

A' Section Includes - Mechanically Stabilized Earth (MSE) retaining wall system havrng high densitypolyethylene geogrids positively connected to Mesa Segmental Concrete pacing Units.

## EDIT LIST BELOW TO CONFORM TO PRoJECT REQUIREMENTS. VERIFY SECTI6N
NUMBERS AND TITLES.

B. Related Sections
t. Section 02200 _ Site preparation
2. Section 02300 _ Earthwork

I.O2 REFERENCES

DELETE REFERENCES NOT USED IN PART 2 OR PART 3.

American Association of State Highway and rransportation officials (AASHTo)L T289 - Determining pH of Soil for Use in Corrosion Testine2. M288-96 - Standard Specification for Geotextiles
3. Standard Specification for Highway Bridges (1997 Interim)

American Society for Testing and Materials (ASTM)
l. c1372-98 - Standard Specification for segmental Retaining wal Units2' C140-98b - Standard Test Methods of Sampling and Testrrg Concrete Masonry Units3. Cl50-9la - Standard Specification for portland Cement
4. C33-99 - Standard Specification for Concrete Aggregates
5' C331-98b - Standard Specification for Lightweight aggregates for Concrete Masonry Units6. c595-98/c595M-97 - Standard Specificaiion fo;Blendedirydraulic cements
7 ' C618-98 - Standard Specification for Coal Fly Ash and Rawor Calcined Natural pozzolanfor

Use as a Mineral Admixture in portland Cement Concrete
8. c90-98 - Standard Specification for Load-Bearing concrete Masonry units
9 ' C989-97b - Standard Specification for Ground Granulated Blast-Furnace Slag for Use in

Concrete and Mortars
10' D4355-92 - Standard Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet

Light and Water (Xenon-Arc Type Apparatus)
11' D4716-95 - Standard Test Method foi constant Head Hydraulic Transmissivity (In-plane Flow)

of Geotextiles and Geotextile Related products
12' D5035-95 - Standard Test Method for Breaking Force and Elongation of Textile Fabrics (Strip

Method)

4Atrtr

SECTION 02830

SEGMENTAL RETAINING WALLS
Mesa Retaining Wall System

A.

B.

Segmental Retaining Walls
Mesa Retaining Wall Systems
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13. D698-98 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using
Standard Effort

14. F904-91 - Standard Test Method for Comparison of Bond Strength or Ply Adhesion of Similar
Laminates Made from Flexible Materials

C. Geosyrthetic Research Institute (GRI)
1. GG1-87 - Standard Test Method for Geogrid Rib Tensile Strength
2. GG2-87 - Standard Test Method for Geogrid Junction Strength

D. National Concrete Masonry Association (NCMA)
1. TEK2-44 - Specification for Segmental Retaining Wall Units

E. Tensar Earth Technologies, Inc. (TET)
1. "Design Guidelines for Tensar Geogrid Reinforced Soil Walls with Mesa Segmental Concrete

Facing lJnits," TTN:MESA-DG.

1.03 DEFINITIONS

A. Ultimate Tensile Strength - Breaking tensile strength when tested in accordance with GRI-GGI, as

modified by AASHTO Standard Specification for Highway Bridges, l99l Interim, using a single rib
having the greater of 3 junctions or 8 inches and tested at a strain rate of I 0 percent per minute based
on this gauge length. Values shown are minimum average roll values.

B. Junction Strength - Breaking tensile shength ofjunctions when tested in accordance with GRI-GG2 as

modified by AASHTO Standard Specification for Highway Bridges, 1997 Interim, using a single rib
having the greater of 3 junctions or 8 inches and tested at a strain rate of 10 percent per minute based
on this gauge length. Values shown are minimum average roll values.

C. Tensar Stmctural Geogrids - A polymeric grid formed by a regular network of integrally connected
tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock or
earth and function primarily as reinforcement.

D. Mesa Segmental Concrete Facing Units - A segmental concrete facing unit, machine-made from
Portland Cement, water, and mineral aggregates.

E. Mesa Connector - A mechanical connection device made of high density polyethylene with fiberglass
inclusions to positively connect the Tensar Structural Geogrid to the Mesa Segmental Concrete Facing
Units.

F. Unit Fill (Core Fill) - Free-draining, coarse-grained soil which is placed within the empty cores of the
Segmental Concrete Facing Unit. Unit Fill may not be required within the Mesa Segmental Concrete
Facing Unit if the Contractor can provide the Engineer and/or Architect with connection testing
performed without Unit Fill verifying that the connection strength of the system exceeds the
requirements set forth in the Design Data.

G. Drainage Fill - Free-draining, coarse-grained soil which is placed behind and in the openings between
the Mesa Segmental Concrete Facing Units as specified on the Plans.

H. Reinforced Backfill - Compacted structural fill placed behind the Drainage Fill or directly behind the
Mesa Segmental Concrete Facing Units as outlined on the Plans.

I. Long-Term Design Strength (LTDS or T') - The maximum allowable stress level of the polymeric
grid used in the internal stability design calculations of the retaining wall. Ultimate Tensile Strength
reduced by the effects of installation damage and durability.

J. Long-Term Allowable Design Strength (T) - The Long-Terrn Design Shength (LTDS or Tu) reduced
by the Factor of Safety for design uncertainties (T" : T"1/FS...).

I.O4 SYSTEMDESCRIPTION

A. Design Requirements - Engage and pay for the services of a Designer to design and develop Design
Data for the retaining wall system.

B. Perforrnance Requirements - Design the retaining wall system in accordance with the design
guidelines ofTensar Earth Technolosies. Inc.

Segmental Retaining Walls
Mesa Retaining Wall Systems
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1.05 SUBMITTALS

A. Product Data - Manufacturet's materials specifications, installation instructions, and general
recommendations.

B. Certifications - The Mesa Retaining Wall System supplier shall provide certification that the ultimate
shength of the Tensar Structural Geogrid, per Section 1.03 of GGl, is equal to or greater than the
ultimate strength specified on the Plans.

C. Plans - Engineering drawings, elevations, and large scale details of elevations, typical sections, details,
and connections.

D. Samples
1. Geogrid - 4-in. by 14-in. piece
2. Mesa Segmental Concrete Facing Unit - 8-in. by 18-in. piece of exposed face showing selected

color and texfure
3. Connector - 3-in. long piece

E. Quality Control Submittals
1. Design Data - Design calculations and plans for the retaining wall system. Have Design Data

sealed by the Designer.
2. Certificates - Manufacturer's certification that the Ultimate Tensile Strength and the Junction

Strength of the geogrid are equal to or greater than those specified.
F. Code Requirements - The supplier of the Mesa Segmental Retaining Wall System shall furnish the

Engineer and/or Architect with a complete and current code evaluation by ICBO, BOCA, and/or
SBCCI.

1.06 QUALITY ASSURANCE

A. Designer - A Professional Engineer, registered in the State where the project is located, who is
employed by a firm that has designed at least 500,000 square feet of segmental retaining walls, and
who can provide a certificate of Errors and Omissions insurance to the Engineer and./or Architect with
a minimum value of $3,000,000 per occuffence and in the aggregate.

B. Mock-Ups
1. Prior to erection of retaining walls, erect a sample wall using materials shown and specified.

Build mock-up at the site, where directed, approximately 4 feet by 4 feet.
2. Do not start masoruy work until the mock-up is approved by the Architect and/or Engineer.

Retain mock-up during construction as a standard for judging completed work. Do not alter or
destroy mock-up until work is completed.

C. Pre-Construction Conference - Prior to erection of retaining walls, hold a meeting at the site with the
retaining wall materials supplier, the retaining wall installer, and the Designer to review the retaining
wall requirements. Notify the Owner, the Engineer and/or Architect at least 3 days in advance of the
time of the meeting.

L.O1 DELIVERY, STORAGE, AND HANDLING

A. Storage and Protection
1. General

a. Prevent excessive mud, wet concrete, epoxy, or other deleterious materials from coming
in contact with and affixing to retaining wall materials.

2. Polymeric Materials
a. Store at temperatures above -20 degrees F (-29 degrees C).
b. Rolled materials may be laid flat or stood on end.

Segmental Retaining Walls
Mesa Retaining Wall Systems
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PART2 PRODUCTS

2.01 MANUFACTURERS

A. The Mesa Segmental Concrete Facing Unit shall be manufactured by an approved Mesa Licensee
and/or an authorized manufacturer of the Mesa Retaining Wall System.

B. Tensar Structural Geogrid shall be manufactured by The Tensar Corporation, Morrow, GA.
C. Substitutions - See Section 01600.

2.02 MATERIALS

A. Tensar Stmctural Geosrids

## SELECT ONE ORMORE OF THE FOLLOWNG:

1. UXMESA1
a. Ultimate Tensile Strength: 3600 lbs. per lin. ft., minimum avetage roll value.
b. Junction Strength: 3240 lbs. per lin. ft.

2. UXMESA2
a. Ultimate Tensile Strength: 3700 lbs. per lin. ft., minimum average roll value.
b. Junction Strength: 3330 lbs. per lin. ft.

3. UXMESA3
a. Ultimate Tensile Strength: 4120 lbs. per lin. ft., minimum average roll value.
b. Junction Strength: 4410 lbs. per lin. ft.

4. UXMESA4
a. Ultimate Tensile Strength: 7550 lbs. per lin. ft., minimum average roll value.

b. Junction Strength: 6795 lbs. per lin. ft.
5. UXMESA5

a. Ultimate Tensile Shength: 9850 lbs. per lin. ft., minimum average roll value.

b. Junction Strength: 8865 lbs. per lin. ft.
6, UXMESA6

a. Ultimate Tensile Strength: 12,000 lbs. per lin. ft., minimum average roll value.

b. Junction Streneth: 10.530 lbs. oer lin. ft.

## LIGHTWEIGHT AND HEAVYWEIGHT LNITS ARE ALSO AVAILABLE. WEIGHTS BELOW
ARE FORNORMAL WEIGHTUNITS. APPROXIMATE L]NITWEIGHTS ARE BASED ON
THE ACTUAL DENSITY OF THE MESA SEGMENTAL CONCRETE FACINGI'NITS.
DENSITIES MAY VARY DUE TO LOCAL RAW MATERIALS. TINITS CAN BE
MANUFACTURED IN CUSTOM COLORS. INSERT COLOR DESIGNATION.

B. Mesa Segmental Concrete Facing Units - Hollow load-bearing units, ASTM C90-98, normal weight,
Type II, minimum compressive strength of 4,000 psi, and produced by an approved Mesa System

Licensee conforming to TEK 2-4A, Section 3.1. Mesa Segmental Concrete Facing Units shall have a

maxlmum absorption rate of 8 percent by weight and shall have a minimum face shell of 2 inches. For
climates that exhibit daily low temperatures of 32' Fahrenheit or below for a total of 30 days or more
in any calendar year, the maximum water absorption by weight shall be 6%.
1. Mesa High Perfonnance Unit

a. Size: 8 in. by 18 in. by 11 in.
b. Weight: 80 lbs., nominal
c. Color

2. Mesa Standard Unit
a. Size: 8 in. by 18 in. by 11 in.
b. Weight: 75 lbs., nominal
c. Color

Segmenlal Relaining Walls
Mesa Retaining Wall Systems
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3. Mesa XL Unit
a. Size: 8 in. by 18 in.by 22 n.
b. Weight: 100 lbs., nominal
c. Color

4. Mesa Landscape Unit
a. Size: 4 in. by 18 in. by 11 in.
b. Weight: 35 lbs., nominal
c. Color

5. Mesa Cap Unit
a. Size: 4 in. by 18 in. by 1 I in. minimum
b. Weight: 40lbs., nominal
c. Color

6. Mesa Comer Unit
a. Size: 8 in. by 18 in. by 9 in.
b. Weight: 75 lbs., nominal
c. Color

C. Mesa Connectors - High density polyethylene with fiberglass inclusions

## SELECT ONE OF THE CONNECTORS BELOW. NOTE THAT THE HIGH PERFORMANCE
CONNECTORIS COMPATIBLE ONLY WITH THE MESA HIGH PERFORMANCE
SEGMENTAL CONCRETE FACING LINIT.

1. High Performance Connector
2. Standard Connector

2.03 ACCESSORIES

A. Drainage Composite - 6 oz. per sq. yd. polypropylene non-woven geotextile, AASHTO M288-96,
Class 2, bonded to both sides ofa polyethylene net structure, produced by Evergreen Technologies,
Inc. or equal as approved by Tensar Earth Technologies, Inc.
1. Minimum Allowable Transmissivity - Not less than 1.5 gal. per min. per ft. of width when

tested in accordance with ASTM D4116-95 at a confirming pressure of 10,000 lbs. per sq. ft.
2. Minimum Allowable Peel Strength of Geotextile from the Polyethylene Net - Not less than 250

gm. per in. of width when tested in accordance with ASTM F904-91.

B. Geotextile - 6 oz. per sq. yd. polypropylene non-woven geotextile, AASHTO M288-96, Class 2,

produced by Evergreen Technologies, Inc. or equal as approved by Tensar Earth Technologies, Inc.
C. Erosion Control Blanket - Lofty web of polyolefin fibers between two high strength, biaxially

orientated nets and bound together by parallel stitching with polyolefin thread. All components shall

be inert to chemicals norrnally encountered in a natural soil environment. The Mesa Retaining Wall
System designer must include a reinforced, polymeric, permanent erosion control blanket on all soil
structures/slope facings adjacent to the retaining walls.
l. Tensile Strength - Not less than 175lb.-ft. by 100 lb.-ft. when a 2-inch strip is tested in

accordance with ASTM D5035-95.
2. Durability - Retain a minimum of 80 percent of tensile strength after 1,000 hours of ultraviolet

exposure when tested in accordance with ASTM D4355-92.
D. Adhesive - As recommended by Tensar Earth Technologies, Inc.

Segmental Retaining Walls
Mesa Retaining Wall Systems
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2.04 BACKFILL MATERIALS

Fill Materials
1. Unit Fill (Core Fill) - Free draining, coarse-grained soil that is placed within the empty cores of

J,

the Segmental Concrete Facing Units.
a. 100 to 75 percent passing a l-in. sieve
b. 50 to 75 percentpassing a 3/4-in. sieve
c. 0 to 60 percent passing a No. 4 sieve
d. 0 to 50 percent passing a No. 40 sieve
e. 0 to 5 percent passing a No. 200 sieve

**Note: Unit Fill may not be required for Mesa Segmental Concrete Facing Units if the
Contractor provides the Engineer with connection tests performed without Unit Fill, which can
verify that the connection capacity exceeds the design requirements.**

Drainage Fill - Free-draining, coarse-grained soil which is placed behind and in the openings
between the Mesa Segmental Concrete Facing Units as specified on the Plans.
a. 100 to 75 percent passing in a l-in. sieve
b. 50 to 75 percent passing in a 3/4-in. sieve
c. 0 to 60 percent passing in a No. 4 sieve

d. 0 to 50 percent passing in a No. 40 sieve
e. 0 to 5 percent passing in a No. 200 sieve
Reinforced Backfill - Granular fill with a pH range of 2 to 12 and graded as follows:
a. 100 to 75 percentpassing a 2-in. sieve
b. 100 to 75 percentpassing a 3/4-in. sieve
c. 100 to 20 percent passing a No. 4 sieve
d. 0 to 60 percent passing a No. 40 sieve
e. 0 to 35 percent passing a No. 200 sieve

**Note: The Mesa Retaining Wall System shall include a Drainage Composite located behind
the Reinforced Backfill volume (as defined on the Plans) together with an associated outlet pipe
system whenever the percentage of Reinforced Backfill material passing the No. 200 sieve

exceeds 15 percent.*x

PART3 CONSTRUCTION

3.01 QUALTFTCATTON

A. Contractor and site supervisor shall have proven qualified experience to complete the installation of
the segmental retaining wall system.

3.02 EXCAVATION

A.

z.

A.

B.
C.

The subgrade shall be excavated vertically to the plan elevation and horizontally to the designed
geogrid lengths.
Overexcavated or filled areas shall be well compacted and inspected by an Engineer.
Excavated materials that are used for backfrlling the reinforcemenl zone shall be protected from the
weather.

Segmental Retaining Walls
Mesa Retaining Wall Systems
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3.03 FOUNDATIONPREPARATION

A. Foundation trench shall be excavated to the dimensions indicated on the construction drawings.
B. The reinforce d zone and leveling pad foundation soil shall be examined by an Engineer to ensure

proper bearing strength.
C. Soils not meeting required strength shall be removed and replaced with the proper materials as

approved by the Engineer.
D. Foundation materials shall be compacted to a minimum of 95 percent Standard Proctor Dry Density in

accordance with ASTM D698-98 before placing the leveling pad.

3.04 LEVELING PAI)

A. The leveling pad shall consist of unreinforced concrete, unless specified as 3/4-inch minus well-graded
aggregate, as indicated in the contract documents.

B. The leveling pad sha1l be level both horizontally and front-to-back to ensure the first course of units, and
subsequent courses, are level.

3.05 UNIT INSTALLATION

A. The first course of Mesa Segmental Concrete Facing Units shall be carefully placed onto the leveling pad.
B. The first row of units shall be level from unit-to-unit and from front-to-back.
C. A string line can be used to align a straight wall, or flex pipes can be used to establish a smooth

convex or concave curved wall.
D. Use the tail of the units for alignment and measurement.
E. All units shall be laid snugly together and parallel to the straight or curved line of the wall face.
F. The Mesa Segmental Concrete Facing Units shall be swept clean of all debris before installing the next

course of units and,/or placing the geogrid materials.
G. A string line should be pulled after each course has been set to enswe that the wall's geometry is being

maintained. The shins line can be referenced from the connector slot. rebar slot. or tail of the unit.

3.06 DRAINAGE FILL AND UNIT FILL

A. Unit Fill, if required within the Mesa Segmental Concrete Facing Unit voids, and Drainage Fill, placed
between the units and to a depth of 12" (inches) behind the units, shall consist of a free-draining,
coarse-grained soil meeting the requirements of Section2.04.

B. Unit Fill, if required within the unit voids, and Drainage Fill shall be placed behind the wall every one

or two courses, or before placing the geogrid materials.

3.07 BACI(FILL

A. The Reinforced Backfill material shall be placed in maximum lifts of 8 inches and shall be compacted
to a minimum of 95 percent Standard Proctor Dry Density in accordance with ASTM D698-98.

B. Only hand-operated compaction equipment shall be used within 3 feet of the tail of the Mesa
Segmental Concrete Facing Units.

C. Soil density testing shall not be performed within 3 feet of the tail of the Mesa Segmental Concrete
Facing Units.

D. The backfill shall be smooth and level so that the geogrid lays flat.
E. The toe of the wall shall be filled and cornoacted as the wall is beins constructed.
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3.08 CAP INSTALLATION

A. The Mesa Cap Units, if required, shall be installed by attachrng them to the units below using an
approved exterior concrete adhesive.

B. Mesa Cap Units can be placed such that a nominal f -inch overhang is achieved.
C Mesa Cap Units and Segmental Concrete Facing Units shal1 be clear of all debris and standing water

before placing the approved adhesive.
D. String line or flex pipes shall be used to align cap units.

3.09 TOLERANCES

A. Variation from Batter Indicated: Plus or minus 1/8 in. oer ft.. maxrmum.

END OF SECTION
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Applications and options for segmental retaining walls.

By Gene Dallaire

Options for Building Retaining Walls
A Brief History of Reinforced-Soil Structures
Morta rless I nterlocki n g Co n crete-Block Wa lls
Soil Reinforcement
Evolution of Concrete-Block Walls
Selecting Appropriate Blocks
Finding a Wall Installer or Subcontractor
Regional Manufacturing
Cost of Segmental Retaining Walls
Sizes, Golors, Textures, and Fasteners
Avoiding Retaining Wall Failures

For decades, commercial site developments have commonly
constructed retaining walls using poured-in-place reinforced
concrete. Since the mid-1980s, a new approach has been
maturing that allows attractive retaining walls to be built faster
and for less than half the cost-the mortarless reinforced-soil
segmental concrete-block wall.
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themselves installing
rnore netaining walls
than in the past. In
marly metropolitan
Regions, the ehoicest
land has now been
developed. What's left
is often more hilly,
meaning it is more likely
that retaining walls will
have to be eonstrueted
for effieient site use.

Segmental retaining walls offer flexlbility DevelOperS seek tO
for ernallen resldential applications. maximize the

produetive use of a pieee of comrnereial real estate. Rather than
having the te:'rain gradually slope up to the border of a property
(hilly terrain is not useful for parkingi, a developer ear"! make
better use of a sitc by grading most of it so it is nearly flat" This
praetice results in a sudden increase in elevation at the pnoperty
boundaries and the need for a retaining wall.

Options fon Suildimg Retaining ttlfalls

Seott "Sarn" &{iller, a Little Roek, AR-based eivil engineering
esnsultant who has been designing retaining walls far 2A years,
observee that until the rnid-'N980s, there were traditionaNly
several rnain options for eonstructing retaining walls on
eorrrrnereial and institutional sites. These were poured-in-plaee
neinfoneed eonerete, stone, conventional mortared eoncrete
bloek, Fl-pile walls with wood lagging, and netaining walls
eonstnueted of new or used timber railnoad ties. By far the rnost
con''rrnCIn ehoice for a retaining wall both in the past and at
present, notes hliller, has been the poured-in-plaee reinforeed
eoncrete wall. Eut owners are inereasingly opting fon the so-
called segmental eonerete-bloek approaeh.

Anehon Wall $ysterns' rnanager of engineering serviees, DCIR

Armstrong, elaims that eost considerations are a big factor in
ehoosing reinforeed-soil segnrental walls instead of poured-in-
plaee eonerete retaining walls; reinforeed-soil segmental wall
can be eonstructed for one-third to one-half the eost of the
pour red-in-place wall.

lVliller estimates that beeause sf eost and aesthetie advantages,
use of eanth-reinforeed segmental retaining walls has grown 20-
30% per year over the past several years in eommercial and
institutional applieations. The segmentaN-wall industry is still in
its infaney, only about 15 years old, but ftlliller expects to this
trend continue.

flr*.*rtx' e Jirl* ur
'J'tri* &mi*:le *rt
X'*tlrl{kir $ite
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In some areas such as Minnesota, stone retaining walls are
quite common because of the ready availability of stone.

Miller notes that in regions where good field stone is available, a
mortared stone retaining wall no higher than 5-10 ft. can be
more economical than a segmental concrete-block wall. A 20-
ft.-high stone wall, however, would require a wide expanse of
stones at the base, making it less economical than the
segmental-wall alternative. And in many regions of the United
States, the dearth of suitable stone means that stone retaining
walls are rare.

Another option, the timber retaining wall, is substantially less
expensive than a reinforced-soil segmental retaining wall-an
installed cost, Miller estimates, of $7-$1 0tft.2 of wall area for the
timber wall versus $15-$25 1ft.2 for the reinforced-soil segmental-
block wall. One problem with the timber-tie approach is that
some jurisdictions ban the use of timber ties that have been
treated with creosote because of potential water-pollution
problems. Another problem, Miller says, is their comparatively
short life: They begin to rot out after 10-20 years. By contrast, a
reinforced-soil segmental concrete-block wall has a lifetime of at
least 75 years.

A Brief History of Reinforced-Soil Structures

Reinforced-soil structures were first used by the Egyptians in
ancient times, and later by the Chinese. The Egyptians used
reeds from papyrus plants to reinforce soil, and the Chinese
used bamboo to reinforce soil in constructing parts of the Great
Wall.

During the 1970s and early 1980s, The Reinforced Earth
Company of Vienna, VA, improved upon this ancient
technology, developing a method of constructing retaining walls
using precast concrete panels. The panels were anchored in
position using straps of metal (with protuberances on them to
"bite" into the soil) that extended horizontally into the soil behind
the wall. The Reinforced Earth was the first company in the US
to use soil reinforcement for constructing retaining walls.

By far the greatest advantage of The Reinforced Earth's
approach, Miller says, was a dramatic cost savings over the
trad itio nal cast-i n-place rei nfo rced concrete wal l-about one-ha lf
to one-third the cost. Because of this, reinforced-earth panel
walls have been used extensively in highway applications over
the past few decades.

Why is this approach so much cheaper that a cast-in-place
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wa!l? fr"4ilter highlights several reasons: {1) r"nueh less concrete
is used in the eonerete panels versus the east-in*place wall (for
a tnaditional wall, the eonerete is 50% of the overall cost); {2)
there is no need fsr reinforeing steel; (3) there is far less labor
involved; { ) the labor involved in erecting the reinforced-earth
panels is fan less expensive-no need for pnieey carpenters to
construet and remove forrnwork or fon insn workers to plaee
reinforeing steel; and (5) the wall can be built rnuehr more
quiekly*no need to wait seven days for concnete curing, then
retunn to the job site to striB off formwork and backfill.

Nionetheless, hlliNler continues, there were eertain logistical
issues involved in using this type of eoncrete panels, which
typiealNy measure abourt 4 x 4 ft. or 6 x 6 ft. and 3-6 in" thiek and
weigh several hundred pounds. First, few plants in the US
manufaeture them, so the manufaeturing site is likely to be
hundreds of miles from the projeet site, thereby boosting
transportation aosts. $econd, the panels must be transported on
a tNatbed truek. Thrird, a erane mulst be used to load and unload
the panels from the truck and plaee them at the eonstruction
site. Sueh issues, hiXilNer rnaintains, usually restrict the use of
such panels to large retaining wall projects for highway cuts and
bnidges rather than industrial parks, shopping eenters, and other
eon'lrnereial sites.

Mlorta nless I nte nloeki n g eo n erete-Eloek Wal ls

Onee ln plaee, hollow-eore bloeks are
filled with aggrcgate"

The lirnitations of
reinforced-eoncrete
panels for eommercial-
tyBe applications are
one reason fon the
emergenee of a new
retaining wall
teehnology in the rnid-
'X980s-the so-called
segmental retaining
wall. These are walls
made fnon'l conerete
blocks designed to

rneehanieally interloelt with adjacent bloeks, eliminating the
need for a masCIn to rnortar the blseks together. A typical block
is aboL;t 6-10 in. high, '16-18 in. wide, and tr0-24 in. deep and
weighs around 68-12A lb., depending on its depth. Segn'lental
walls more than 3 or 4 ft. high also make use of soil
reinforeenrent using a geogrid or geotextile fabrie.

Robert tuXaeDonald of Keystone Retaining Wall Systems in
Minneapolis, fu'lhl, recalls that the origin of segmental walls goes
baek to a Minneapolis landscape retaining wall contractor by the
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name of Paul Forsberg. In the mid-1980s, Forsberg was
constructing both commercial and residential retaining walls
using rounded boulders. Such stone was readily available in
Minnesota, part of the remains left by receding glaciers 10,000
years ago. But such stone is generally rounded rather than
angular, making it difficult and a real art to place it in the wall in
a way that will form a stable configuration without mortar.
Forsberg often had to come to the aid of his crews to place the
stone himself. A wide variation in stone sizes and shapes was
one reason building such walls was so time consuming and so
delicate a task. Further, these stone walls could not be built
more than 3 or 4 ft. high.

One day Forsberg asked himself: Why not make the task of
building these retaining walls more regular and predictable?
Why not make standardized "stones"-concrete blocks that
would be readily stackable, have the same standardized shape,
readily interlock with one another without mortar, be attractive,
and come in a variety of textures and colors? He designed a
standardized concrete unit and went on to found Keystone, and
his design remains the company's standard block. At 8 in. high
x 18 in. wide, the unit is22in. deep to give stability to a
nonreinforced-soil wall. The unit weighs 130 lb., in effect
mimicking the massiveness of a boulder, while still being light
enough for one person to lift into position. The rear of the block
has "ears" that protrude laterally, ensuring it remains anchored
to the embankment once backfill is placed.

Soil Reinforcement

Such a no-mortar segmental retaining wallwas fine at heights
up to 4 ft. But to enable construction of higher walls, Keystone
developed a system of soil reinforcement based on the general
idea used in The Reinforced Earth's retaining wall system. Soil-
reinforced walls (also called mechanically stabilized earth walls)
can safely be built to greater heights than walls relying on
gravity alone.

One of the disadvantages of using metal strips for soil
reinforcement, points out MacDonald, is that they are
susceptible to corrosion. To reduce that corrosion, water in the
backfilled soil behind the retaining wall must be held to a
minimum. This usually involves the costly importing of
appropriate backfilling materials-sand or gravel (which readily
allow the water to drain out of the soil through the unmortared
joints between adjacent concrete blocks) rather than silts or
clays (which inhibit the free drainage of the backfilled area).

To avoid the substantial expense of having to import
appropriate backfill materials, Keystone searched for something

e;e*re * Unk t.n
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other than metal strips, something that would not be sllsceptible
to eornosion by high-water-content soils.

Specifieally, for soil reinforeement of its segmentalwall system,
Keystone decided to use a geogrid systen'l developed in ,"lapan
in the late 1980s. ln the Keystone system, the geogrid is
anehCIred securely to the segmental wall using the same dowels
that hold adjaeent eoncrete blocks in position. Sorne othen
systems hold the geognid in position by inserting the end of the
geogrid between two lifts of csnerete bloeks and relying on the
weight of the upper lift to hold the geogrid in position.

The geogrid is usuaily fabricated from either a polyester CIr a
high-density polyethylene. Since polyester is suseeptible to
degradation from gasolirre, other chernieals, low-pH soils, and
microorganisms, the polyester base is usually coated with
ehemieally resistant PVC or high-density polyethylene. By using
a eonrosion- and microonganisrn-nesistant geogrid, Millen notes,
the designer no longer needs to be so fussy about the earrosive
charaeter of the baekfill material and ean often use baekfill
matenials readily available on the construetion site withrout
wonrying abourt thre degnadation of the soil-neinforeement
rnatcnial.

How long wilN a typieal geognid last? The design life is 75 years,
a nunnber based on aecelerated ehemieal and dunability tests.
Miller believes this soil reinforcement will Nast mueh lonoer"

Hvolution of 6omarete-tsNoek Waltrs

ln tl"le past, Miller
explains, it was
eommonplaee for
eontraetors to esnstruct
netaining waNls not only
of poured-in-plaee
reinforeed eonerete, but
also of eonventiCInal
conerete bloeks,
rnontaring one course
on top of the previously
placed eourse. In
eonstructing such walls,

Lightweight bloeks can be plaeed hy
lrand.

rebars are usually plaeed vertieally down through the holes in
the bloek and then mortared into the holes, a proeedure that
gives tl"re wall sCIrne tensile strength.

Yet sueh walls were sensitive to soil mCIvement, frequently
settling and developing stair-step eraeking. Aesthetieally, they
left much to be desired. And labor eosts were high: fulasons had
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to be employed to mortar the blocks together, and steel workers
were needed to place the reinforcing bars.

As Miller sees it, developing a way to link concrete blocks
together without using mortar was a major innovation. The
system was quite simple, enough so that a single low-skilled
worker could construct such a retaining wall, lifting a block
(weighing anywhere from 60 to 130 lb.) into position unaided. lt
was merely a matter of placing one block on top of the
previously laid course of blocks, then inserting a sturdy pin
(dowel) into prefabricated holes on the top and bottom surfaces
of interfacing blocks. These segmental concrete blocks could be
purchased from a local concrete-block manufacturer, keeping
transportation costs to a minimum.

These innovations back in the mid-1980s, Miller recalls, caused
the use of such segmental concrete blocks to take off,
especially for constructing landscaping gravity walls (typically up
to 4 ft. high, with no soil reinforcement) in residential yards,
office and industrial parks, shopping centers, and other
commercial and institutional settings. In most cases there is no
need to pour costly footings to provide a foundation on which to
place the concrete blocks: a compacted gravel bed, Miller says,
is sufficient.

According to Miller, all segmental blocks are made of concrete
rather than stone or other material. Further, as the 1980s wore
on, segmental-block manufacturers began to make the blocks
available in several textures and colors. As mentioned, some
block systems use pins to link adjacent blocks together, while
other manufacturers rely on a lip or on the weight of the blocks
themselves to hold each block in position.

Gravity walls are often designed and built by a local
subcontractor. A typical wall-construction crew, Miller explains,
consists of three laborers for lifting blocks and shoveling earth
and one skilled supervisor. Large walls (3,000 ft.2 or more) are
typically constructed by nationally oriented wall companies.

Selecting Appropriate Blocks

Which of the numerous segmental concrete block systems on
the market to choose? The first step for the owner or contractor
is to identify the concrete-block manufacturers within a 200- to
300-mi. radius of the construction site, then to contact them to
see what segmental-block systems they have available. There
might only be two or three different block systems available in
the region, and one would have to choose from them;
transporting blocks more than 300 mi. would be cost-prohibitive.
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Miller believes either geogrid or geotextile fabric can be equally
effective for soil reinforcement,

A recent trend, Miller says, has been for manufacturers to
prefabricate several blocks together to make a panel that can
be maneuvered into position at the job site. Among those
making such multiblock panels is Versa-Lok.

Finding a Wall Installer or Subcontractor

Unfortunately, there is no comprehensive directory of segmental
concrete wall designers or subcontractors (also called wall
installers). The easiest way to come up with a list of wall
designers and installers, Miller suggests, is to contact concrete-
block manufacturers or geogrid distributors in your region. They
will be able to provide a list of companies with which they
regularly do business.

Some materials suppliers and wall installers actively pursue
projects themselves by, for instance, using Dodge Reports to
search for requests for bids for forthcoming retaining wall
projects. A subcontractor will often obtain a copy of the plans
and specs for an upcoming project he intends to bid on, then
contact a wall engineer to sketch out a preliminary design.
Based on this design, the subcontractor will prepare a bid and
submit it to the appropriate general contractor.

In more than 80% of site-development plans, the site-
development civil engineer indicates where retaining walls are
to be constructed on a site with the notation, "Wall design to be
submitted by contractor for review." Contractors without
qualified civil engineer wall designers on staff usually retain a
qualified designer to design an appropriate and aesthetic
retaining wall, an important step toward minimizing the
possibility of a wall failure in the future. Soil parameters, wall
height, slope length and angle, drainage conditions, and space
available behind the wall for adequate reinforcement all must be
taken into account.

Regional Manufacturing

Companies marketing
blocks for segmental
retaining walls include
Keystone; Versa-Lok;
Allan Block; Anchor
Wall Systems;
Rockwood Retaining
Walls; Hydropave
Erosion Control
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$ysterns; Lock + Load
Retaining Wall
$ysterns; Risi $tone
Systems, whiett
rnanufaetures Eura-
Hold units; and Tensan
Harth Technologies with
the Mesa Retaining
Wall System.

F&g{l, $tffffsAts

Segmenta!walls pnovide an attraetive Some, such as
alternative for large highway applieations. Keystone, have no

concrete-block
manufaeturing faeilities of their own; Keystone's Minneapolis
headqurarters, for example, includes engineening and rnarketing
staffs on whieh lieensees can draw for technieal help anrd for
produet promotion. Instead, eompanies rnay license out the
product design to conerete-block nranufacturers across the U$
and in other eountnies, receiving a noyalty on every bloek sold.
Sueh a lieensing approaeh through an extensive network of
long-established loeal aonerete-block manufacturers makes
sense, because it is irnportant that conerete-bloek
rnanufaeturing plants be loeated within a few hundred miles of a
eonstruetinn site to keep block transportation eosts reasonable.

hd any local concnete-bloek nra n ufaetu re l.s, hl! i ller exp la i ns,
jumped at the oppontunity to get into the business of
manufacturing, under lieense, the new segrnenrtal concrete
bloeks. For decades they had been selling the usual standand
conerete bloek, a eommodity itern, at $0.50*$1.00 per block.
But the new segmental block was a premiurn itenn. Xt could be
interlocked with adjaeent bloeks with no need to use mortar,
rnaking it possible for contractons to ereet a segmental wall for
halt the eost of a poured-in-place conerete retai:"ring wall* even
while paying bloek manufaeturers a prernium priee for the new
segmental bloeks. These segmental bloeks typieally sell for
anywhere from $3.50 to $7.00 per bloek.

eost of $egnnental Retaining Walls

Miller gives the following eost breakdown for a typieal
reinforeed-soil segmental concnete-bloek retaining wall.

n eost of segnrental eoncrete bloeks and soil reinforcing
{geogrid or geotextile fabric): 30-40%

" Wall designer's engineering cost: 5%
o Labon: 55-65%

The bloeks and soil-reinfoneing matenial are sometimes sold as
a package. The amount of soil reinforeernent required does not
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vary linearly with wall height. For instance, a 2O-ft.-high
reinforced-soil segmentalwall uses three times the amount of
soil reinforcement as does a 1O-ft.-high wall. Generally the total
installed cost for a reinforced-soil segmental retaining wall,
Miller estimates, is g1 5-$25ft.2 of exposed vertical wall surface.

Sizes, Colors, Textures, and Fasteners

Appearance is a great advantage of segmental retaining walls.
Most poured-in-place walls are uniform and bland unless they're
covered with costly stone or masonry veneer. In designing a
segmental retaining wall, on the other hand, the architect or
engineer can choose from a variety of block sizes, shapes,
colors, and surface textures. In addition, because of their rough-
textured surfaces, segmental retaining walls are less
susceptible to "attack" by graffiti vandals than smoother
surfaces.

The variety of surface textures is increasing. The so-called
straight-face block has a rough, attractive texture; the triface or
beveled-face block has part of the block beveled off at each
corner of the face, making for a deeply textured, shadowed wall.
Finally, there is striated segmental block, which has a series of
deep, vertical parallel lines on its surface.

Manufacturers can add dye to the cement used in making
blocks; color intensity depends on how much dye is added. The
most common colors, Miller notes, are standard gray (the
cheapest); buff or earth-tone brown; various reds, including
rose; and charcoal. Other colors, such as greens or blues, are
sometimes available but less common. Colors add 10-20% to
the cost of a block.

According to Don Armstrong of Anchor Wall Systems, most of
the segmental retaining wall systems on the market have some
similarities, and the appearance of the blocks tends to be
similar. An important area where they differ, he says, is in how
the geogrid fastens to the segmentalwall. Usually the geogrid is
anchored to the wall by the weight of the upper block on a lower
block (the geogrid is sandwiched between the two blocks).
Some systems provide pins or connectors that lock to the block
so that the geogrid cannot be pulled out. A move in the direction
of providing such a positive connection between block and
geogrid, Armstrong says, is a major trend right now in the
segmental concrete-block industry. There is also a trend, he
believes, for manufacturers to create blocks with more
aesthetic, better-looking faces.

Miller believes a major need in the industry is for a lighter-
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weight block that can perform the same functions as the current
heavier blocks. A lighter block would make it much easier for
the workers constructing the block and would also reduce
transportation costs. To that end, Miller believes some
companies might start marketing lighter blocks made of
recycled plastics or wooden products.

Avoiding Retaining Wall Failures

According to Miller, failures of reinforced-soil segmental
concrete-block retaining walls are not all that common-probably
less than 1o/o of all such walls constructed. Nonetheless, from
time to time walls do fail. And those failures, he contends, are
usually the result of the following factors.

lnadequate Design The owner or site-development engineer
should contact local concrete-block manufacturers to get a list
of qualified designers.

lnadequafe SorT Compaction Behind the Wall. The "real"
retaining wall is not the facing block itself (which is merely a
veneer) but rather the structure of geogrid and compacted soil
behind it.

The geogrid at a particular elevation must be laid down in the
proper direction and pulled tight, and a layer of backfill must
then be placed and properly compacted before laying down the
next plane of geogrid material. Said another way, the soil must
be compacted in stages, as one progresses upward-not be
done all at once after all the backfill has been placed.

Unanticipated or Poorly Managed Water Near the Wall.
Appropriate drainage of the soil behind the wall is critical to the
design of any segmental-wall system so the soil won't become
too heavy, placing excessive forces on the wall. One way to
achieve drainage is to fill the region immediately behind the wall
(from the wall back into the embankment for 1 ft.) with _- to _-
in.-diameter crushed stone for the full height of the wall. Onsite
soils can then usually be used for the remainder of the backfill
behind this drainage zone. Such an arrangement allows water
to drain out of an extended volume of soil behind the wall.
Water from surrounding soil flows into the crushed-rock zone
immediately behind the wall, then through the unmortared joints
between adjacent concrete blocks. A segmental concrete wall,
unlike a cast-in-place concrete wall, is highly porous, thereby
preventing the buildup of hydrostatic pressure in the retained
soil embankment.

Poor Construction Pracfices. This category includes a
number of possibilities: the segmental-block foundation not

http://www.forester.net/ec_0 I 09_segmental.html
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being level, the lifts of the blocks themselves not being level or
sufficiently squared or being excessively "shimmed," inadequate
filling of the hollow block cores with aggregate, geogrid installed
in the wrong direction or not properly tensioned before backfill is
placed over it, or not following the manufacturer's
recommendations for corners and curves.

Gene Dallaire is a former feature article writer for Chemical
Engineering and Civil Engineering magazines. He currenfly
teaches history at Lansing (Ml) Community College.
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Photo 1 

Photo 2 
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Photo 4 

PC136_POWHATAN_SECONDARY_RD_EXT_BMP_REG_DRY_POND - 289



Photo 5 

Photo 6 
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Photo 7 

Photo 8 
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Photo 9 

Photo 10 
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Photo 11 

Photo 12 
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