
 

 

                                                                                                                                              Mary Ann Tsai, AICP 
 

Department of Planning and Zoning  
Zoning Evaluation Division 

12055 Government Center Parkway, Suite 801 

Fairfax, Virginia  22035-5509 
Excellence * Innovation * Stewardship         Phone 703-324-1290  FAX 703-324-3924 

Integrity * Teamwork * Public Service   www.fairfaxcounty.gov/dpz/ 
 

SEA APPLICATION ACCEPTED:  May 20, 2013 
SEA APPLICATION AMENDED:  November 8, 2013 & January 6, 2014 

2232 APPLICATION ACCEPTED:  December 12, 2013    
PLANNING COMMISSION:  February 27, 2014 

BOARD OF SUPERVISORS:  Not yet scheduled 
 

C o u n t y  o f  F a i r f a x ,  V i r g i n i a   
 

FEBRUARY 13, 2014 
 

STAFF REPORT 
 

SPECIAL EXCEPTION AMENDMENT SEA 80-L/V-061-02  
APPLICATION 2232-V13-18 

 
MOUNT VERNON DISTRICT 

 
 
APPLICANT:  Furnace Associates, Inc. 
 
ZONING: R-1 (Residential, 1 du/ac) 
  
PARCELS: 113-1 ((1)) part 5, 7, 8 
 113-3 ((1)) 1, 2, 4 
 
ACREAGE: 249.82 acres 
 
INTENSITY: 8,800 square feet 
 
PLAN MAP: Private Recreation and Private Open Space 
 
SE CATEGORY: Landfill and Electrical Generating Facilities (Category 2),  
 Private Clubs (Radio Controlled Aircraft Field) (Category 3), 
 Baseball Hitting Range and Golf Driving Range (Category 5) 
  
PROPOSAL: To amend SEA 80-L/V-061 to extend the landfill operation 
 end date and to permit electrical generating facilities, a radio 
 controlled aircraft field, a baseball hitting range, and/or golf 
 driving range. 
 
 
STAFF RECOMMENDATIONS: 
 
Staff recommends that the Planning Commission find that the solar and wind electrical 
generating facilities proposed under 2232-V13-18 satisfies the conditions of location,  
 
 
 
 
 

http://www.fairfaxcounty.gov/dpz/


 

 

character, and extent as specified in Section 15.2-2232 of the Code of Virginia, as amended, 
and is in accord with the Comprehensive Plan. 
 
Staff recommends approval of SEA 80-L/V-061-02, subject to the approval of the proposed 
development conditions contained in Appendix 1. 
 
Staff recommends approval of the following waivers and modifications: 

 
 Modification of Par. 9 of Sect. 9-205 of the Zoning Ordinance to permit improvements 

less than 20 years after the termination of landfill operations; 
 Waiver of Par. 11 of Sect. 11-102 of the Zoning Ordinance for a dustless surface; 
 Waiver of the peripheral parking lot landscaping requirement pursuant to Par. 6 of  

Sect. 13-202 of the Zoning Ordinance; 
 Waiver of the interior parking lot landscaping requirement pursuant to Par. 3 of  

Sect. 13-203 of the Zoning Ordinance; 
 Modification of the transitional screening and waiver of the barrier requirements pursuant 

Sect. 13-305 of the Zoning Ordinance to permit the landscaping as shown on the  
SEA Plat; 

 Waiver of Par. 2 of Sect. 17-201 of the Zoning Ordinance for an 8-foot wide major paved 
trail along the east side of Furnace Road, as shown on the Countywide Trails Plan; and 

 Board of Supervisors’ approval to permit off-site vehicular parking on  
Tax Map Parcels 113-1 ((1)) 12 and 13 for the Observation Point, pursuant to  
Sect. 11-102 of the Zoning Ordinance. 

 
Staff recommends denial of the following requested waivers and modifications: 
 

 Modification of the invasive species management plan requirement pursuant to  
Section 12-0404.2C of the Public Facilities Manual; and 

 Modification of the submission requirements for a tree inventory and condition analysis 
pursuant to Section 12-0503.3 of the Public Facilities Manual. 

 
It should be noted that it is not the intent of staff to recommend that the Board of Supervisors, in 
adopting any conditions, relieve the applicant/owner from compliance with the provisions of any 
applicable ordinances, regulations, or adopted standards.  

 
It should be further noted that the content of this report reflects the analysis and 
recommendation of staff; it does not reflect the position of the Board of Supervisors. 
 
The approval of this application does not interfere with, abrogate or annul any easement, 
covenants, or other agreements between parties, as they may apply to the property subject to 
this application. 

 
For information, contact the Zoning Evaluation Division, Department of Planning and Zoning, 
12055 Government Center Parkway, Suite 801, Fairfax, Virginia 22035-5505,  
(703) 324-1290. 
 

 

Americans with Disabilities Act (ADA): Reasonable accommodation is available upon 48 hours advance 
notice. For additional information on ADA call (703) 324-1334 or TTY 711 (Virginia Relay Center). 
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Special Exception Amendment
SEA    80-LV-061-02

k

Applicant: FURNACE ASSOCIATES, INC.
Accepted: 01/06/2014- AMENDED 05/20/2013   11/08/2013
Proposed: SEA to allow expanded operation of a construction debris landfill

 with no change in maximum elevation; green energy electrical
 generating facilities and quasi-public use - private club/public 
benefit associations - and/or golf driving range and/or outdoor 
baseball hitting range uses

Area: 249.82 AC OF LAND; DISTRICT - MOUNT VERNON
Zoning Dist Sect: 03-010403-010403-010403-010403-010403-0104
Art 9 Group and Use:       2-01          2-03          5-39          3-07

         3-07          5-37
Located: 10001, 10201, 10209, 10215, 10219 AND 10229 FURNACE

ROAD, LORTON, VA 22079
Zoning: R- 1
Plan Area: 4,
Overlay Dist:
Map Ref Num: 113-1- /01/  /0005 (partial)   /01/  /0007   /01/  /0008 

113-3- /01/  /0001   /01/  /0002   /01/  /0004

Furnace Rd

I-95

Richmond Highway



OWNER/APPLICANT 

FURNACE ASSOCIATES, INC. 
11220 Assett Loop 

Suite 201 
Manassas, VA 20109 

Telephone 703.378.0600 
Fax 703.378 .0800 

A DORNEY/AGENT 

HUNTON & WILLIAMS LLP 
1751 Pinnacle Drive 

Suite 1700 
Mclean, VA 22102 

Telephone 703.714.7400 
Fax 703.714.7410 

ENGINEER/LANDSCAPE ARCHITECT/PLANNER 

THE BC CONSULTANTS 
12600 Fair Lakes Circle 

Suite 100 
Fairfax, VA 22033 

Telephone 703.449.8100 
Fax 703.449.8108 

ENGINEER/ENERGY CONSULTANTS 

GEOSYNTEC CONSULTANTS 
9211 Arboretum Parkway 

Suite 200 
Richmond, VA 23236 

Telephone 804.767.2206 
Fax 804.767.2182 

BC Consultants 
,._. ,.,._. .- . "- .bvb/-
12800 Pair L&lte. Circle, Suite 100, Pabfu:, U 22033 

(703)440-8100 (703)440-31011 (Pu) 
YWW.~ta.com 

LORTON GREEN ENERGY PARK 
AND 

DEBRIS LANDFILL 
SPECIAL EXCEPTION AMENDMENT PLAT 

SEA BO-LN -061-2 

FAIRFAX COUNTY, VIRGINIA 

MARCH 22,2013 

REVISED MAY 14, 20 13 

REVISED SEPTEMBER 11 , 2013 
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(l)DISTANC£ntOM~10a..osESTPRCI'£RTYL.JriE TO THE'IEST 

(4) DISTNU ntOM Sntl.ICl\JRE 10 ct.OS£ST PfU'ER1Y LNE TO THE NCRlH'tiDT 

(5) DISTANCt f'ROitl STIIUClUIIE 10 ct.OS£ST PR!JIERTY LME TO Tt£ EAST 

(I) OISTAH()[fllCIIISTIIUClUIIElOIIUERENCI:PC»>T'A.'(a..<&STPAOPERlYUH£1tllH[NORTtl) 

(1) AEfERO«:(PQfH'B'PRI:MlESll£DISTANCt:f'ROitiTI£Slll.ICMET01H£ 
a.OSEST POifT 01( ltf: lMlS Of Tl£ EQC/RPA. 

(8) REfE:IIOCXPOifT'r!PIO.'DESn£01STANa: flt0111 1HESlll.ICTLfiElOH 
Q.05ESTPOifTONl'HEIMI150fnt:EfJC/RPA.. 

MOT[: llO£ N1E. NOIJOSlltG SMIIIo\SlHSIUIIEltED 1 CJI7. 

NOTE: 

THIS REFLECTS 'EXISTING CONDITIONS' AT A SNAPSHOT IN TIME 

WHEN THIS APPLICATION WAS FILED. DUE THE THE UNIQUE 

CHARACTERISTICS AND ORGANIC OPERATIONS OF A LANDFILL, 

THE INTERNAL 'OPERATIONS AREA', STRUCTURES, AND CAPPED 

AREAS ARE ALL SUBJECT TO CHANGE DURING THE REVIEW 

PERIOD OF THE APPLICATION. 
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200~' lj' 
SCirlL! 1"-200' 

FLOOR AREA RATIO: 
DOS'TINCOS'T1!\IC1\I':DCI'tOSSFUXJtN'I!£k. 

EXmlHG F\OOR N1EA RA T'Q 

PRCPOU S'1Rl.ICnJIES GIIOSS A..OOR JII£A:. 4,.500 aU: 

PRCPOU A..OOR NV. RAllO: 

PHASE ONE DEVELOPMENT ACTIVITIES: 
1. AS 0£TERMND ATlWE !D..E CI'TIOII CF UlRlON VMJE.YHO.\. N'A..CANT f'RCMlES 

CXIiiS1'RlJC'1I CF 'IME IU.'n-I'\.IIP09E CJ"DD '!#'At% /tii.£A, CRAWl. Tlt.'IIL Nil ElllMl!iE 
STAT10HS(SU:!Hnt4). 

2. li«£E(3)~0ll.IRIIIESSHAU.BEINSTAU£D9YOOCFPHASEONE. 

J. COIST1IIJCll()l CF n£ NEW RKHT TURH-~ ot..Y DllRNG: Nil BEQN USNG AS ACCBS. 

4. BEGIN CX*STRLIC110M Of lltE PHASE ONE 'o(OfTATED lN()FLL IIEJIM Nil ASSOaATm I£W 
ACCESS ROADS JiND RAMPS. 

5. OrKDHG L»>lfll <I'ERA'IlONS. IIELDCAOON Of oasTNG SCAlE HOOSE. SC1US Nil 
I4At(l[NANCE IIUl.DtiOS AS llAI' BE NECESSARY. 

a. IJIIQCINC NSTAU.ATION CF t.UiOSICAPIItC (sa SHEIT 18}. 

7. S&.&£CT TO DEQ 1f'flf«NIL_ICSTAU.All0( Of 'OBSDVATION POlO' IHCH 5tW..L ~rat 
Ttl.RS BY 00 Of PHAS: ONE. CIT-!J'IE PAAICINC JrHO HJTU SEJMCE rat 'MS ACCDSORY 
USE -.!. BE PROWlED ON FliiNIIC[ AS900A TES' CXJm1IOUS 1-t ZCHD I..NCl. SEI 
GDIERALN01E210Nstfill. 

PHASE ONE OPERATIONS AREAS: 

I I 
1::::::::::::::::::::1 
I - I 
~~ 

OIIS1'ItG E\(I(JI(IM NIJ OIISTJIG DECOJOJS TES. HUBS NIJ 
ll.m.OIIIDtS (SU: StE'£T 1e FCIIl.NC)SCN'£ IMI"CJIMA'ICI(l 

OfriOOI«JLAHOfi.J..QII'fltATIONSAHOINTDIII 'IIEGETAlMCIJ'oOt 
(SEESHEET18FCIIA00111011Allf'ORWA110N) 

P'ROPOSEOI.ANDf'U.OP£RAT'IONSAHDFUTLAELNO"IUCAPL.JH)5(;Ap[AIIEAS 
(sa SlEET 18 rat I..AHOSCAPE ~f'ORIIIATION) 

1. AU.OPERAlJOHSJ\NI)SCAPEAREASAHDFll.LEl.EVAllCNSNi£APF'ROlCaiA1EDEPOt[)IICONFllY!l.UtiiES. 

2. SEE 9££T 26 f"QII TRUOC O.JEUNO N"ORiri6o\liON AHD ~ ENTRAHCE IHl DH INf'CRIAliO't 

l. SEr 9££T J1 f"QII PHASE ONE lNrClfU CI'UtAliCWS lii1JO( 'IJt.IIR: CMCUI.ATDL 

N'I'IIO:IIIWA'IE lM15 Of l'fiWNtY CI'DlATOCS IHl 
I..ANlSCN'E liEU (!lEI ICI'IE 2!1 QN !KIT l) 

AI'I'IICl*lA'IELOCATIONOf~PHA!SEOIIE 
'IIECilETATBILANOFlliEJII@ 

N'PRODIATE LOCA110N CF POTDfllAI. MAUJIIL stMrACE -01)-
DMtONWENTAL CJJAUlY ~/ 
RESOLIRC(PROm:'II()IAR£A(EQC/MPA) 

• 
0 
0 
@l 

® 

"""""l' 

Af'PitOICMATELOCAlUCFF'tQ'O!G~~@ 

APPROliNA1ELOCAllONOfPOTEN11ALPICHCAR£A 

4. APPIIOXIU.lE UJCf,l'IOCS f7 lNClfl.L CI"ERA11QoW. F#rQ.JtiES MI. 5HO'* QN 1HE PI.AT. M API'liCAKT A£5[RI£S 11« RKOHT 10 111M: D£iE FACIJliES NftJ RtWlS AS REO.MED TO 1XJif-..E 1tt: GD1ERAL IJ"ERAT10NS Of H LN01LL Dllll«l PHASE <H: Ol'fMllll'CS PHAS£ Nil 1U s..85l01.1D« PHASES. 
PH~WAYCMJLIIP (sa IDIDtALNOTD 1l AHD2501 !iHEE1 J}. 

('I) DII'DMl:fMIIIWIIC'IIKTOCl.GKITI'UUITTLII:TQ'HalMEI! 

tJ) IBiliMit,_.......-:racu-.r_,.t.:TUMIEIT 

(:3) DIITJM:EfliGMIWIIC'IIKTOCl.OI[ITI'IICftiiTYI.II:l1)11£to\lf 

(4) DBTIIIICIE-nu:11CTUQAIEIT_,.IIIETUM!_..,. 

(5) IIITMG-tw.IC'IIKTUIUliiJICEI'IIIIT'A.'{Q-.r~LII:TUKIDI) 

(I) IIITIIICE-M:I'IIJC'I.:liiiiJDEIICI_.-r'l'o=a-:sr...mrr~.~~:liiKIDTIO 
D) __ 't"_1111: ___ ~111-CUIKIT_,.CII .. LMI'IIfii'H -· Ill) --'f/-1111:---~111-QJIKSf_,.CII .. LMTIIIIIM ..,... 
(I) ...:cT'IOCMMII:MilDCII~--. 
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FLOOR AREA RATIO: 
DOSTlNC STRVCl\JRES CROSS FLOOR N£A: 

EXIS1'ttCFLOORN£ARATICt 

PROPOSEDSlRUC11JRESc;:ROSSFI.OCRAREA: 

PHASE TWO DEVELOPMENT ACTIVITIES: 

VARIES 25' :t MIN., 45' t MAX.. 
CENTERLINE OF FURNACE ROAD 

TO EXJSTING EDGE OF PAVEMENT _____J 

1. AS WAY BE MECESSARY,IIEI.OCA110N ~ DCISliiO SCALE IDJSE, SCALES Nl> IUfrllEJr(M([ 
CONSTRUC1IONOFSECONOSCAL.f~JN)SCAI..ES. 

2. CCIIP\.LTDI Of 1l£ PHASE ONE \IEGETATtD lAIIlfU IIDftll NO NEW ACCESS ROADS N«l!Wf'S. 

5.~1JH)fU. CftRAl!CttS. 

!1. (liii(DrtG INSTAU.AliON OFPROF'D!D l..ANDSCN'ING (SEE !HET17). 

7. OriCX..c OBSERVATION ~T nutS. 

PHASE TWO OPERATIONS AND LANDSCAPE AREAS: 

I I 
r:::::::::::::::::::l 
I c , . . I 

NO"" 

EXISllNG~N«>DECilUOUST!lEES,SHIM!SAHJ 
~ (SEI: !f£rT 17 FOR l.Ht)9CN'E Ht'RIAlK»I) 

ONGOIICt.Nilfl.LOPERAllOoiSAIIlllmRIMVEGETAllW:COYER 
(SEE 9fiT 17 fOR AOOiliONAI. N'ti!MAllDN) 

0«DNC triSTAL.L.AliON Of PHASE l)ol[ f'NAL LANDfl..l CN> I..JrMlSCAPE AREAS 
(sEE !HET 17 FtJi AOOITIONAL LNIDSCAPE lti'ORMAliON) 

1. AU. OPERAliONS/l.JrHOSCAPE AR£AS NCI FILL W:VAlUtS ARE APPROKIIAlE DEPENDING ON F1.L VOWWES. 

2. SEE SHEET Hflll: lRUOCOOEJ.ll«l N'ORYAnON ANDDI'IRNIO:: AND EXITIIF'OINAOON. 

l. SEESI£ETl9flii:~TW:llNOl..LOPERAllONS1RUCkliWflCCIRtt.UliDN. 

API'ftOJCIWATE I.MTS Of PMIARY CMRA110NS NO 
I.AMD9CN'EAREAS(!iEEN01E~IJtSHEET3) 

N"PRRXXWATE~110NOfPm"'SEDPHASE1WO'o'ECETATED 
I..AN[IU BERMI;;Uj 

N'PRDXIIATE I.OCA'IKII Of£XISTI4C PHASE ONE 'oUUAlED 
I..AMDFU BERM 

Af'PROXIWA1EI.OCA110NOfP01ENTIAI...IIATtJU.l:!l.IRfAC£ 
(Dam!~; sat) TRM. 

ENW!CtiiDTAl QUALITY CIJRR!IX1R./ 
RE::SCLMCE PROTECTION AAfA (EOC/RPA) 

I~'IR.FL.OCllPI.AIN 

0 
0 
[57 
® 

• 
..... "1' 

N'PRO>OWATE LOCATICH Of POmrnAl WULTH'URPOSE OPEM SP.t.a: NV. 

N'PIKilGWA1E LOCATION Of POTEMliAl PICIIIC H.A 

N'PROXItATE LOCATION Of EXISlJ!IC-.«> T\RBt£5 

4. AI'PIIOXIWAlE LOCATDCS 17 lNilFl..L IRRAnttw.. f'Aa.JnES AFif. SHI*rl ON THE PlAT. 1HE Al'f'I.JCANT RESER'LS 1)£ feQiT lD IIIOYE THESE f'AWlES AND RQIDS AS REQUIRED TO ~UE lHE c:EMERALO'ERATICIIS 17 lH[ lANDAU. DORINC liiS ~AND ALL SUBSEQIJDITPHAS£5. PHASES WAY 
0\0LN' (SE£ ~MOTtS 18 AND~ ON SH[[l J). 

(I) IIIT_,_ITJIICUII:fO~-.n'IM:TO'H~ 

(J) c.TIIIIZ,_SIIIICUII:fOa.a.IJ....oTYUMEfOM.sJ 

00 IIIITAIICEFlDII!U:liiiEfOc:a..cEJTI'IIQPUTT...:III'KWT 

(4) IIST.-:E,_SIIUI:UI[l011JB51'1'111UTTUII!:III'H..-nt 

= 
seAL£: 1"•200' 

(S) IIITIIIGFlDimut'lUIIEfOIUSIDG:I'mfT'"-' (QlliDr~LII:liiMDI) 

(I) IIIT.W::Z,_M~IIDIIIIFDIICI"**'T{cu.IT-.n'UIIllDM:~ 

(7) E'IJDCEI'CIIfl't"-~---~1111HI:Il.CIESTI'OIITCIIMI.Jiilftt:/f1111 -· (I) IERIEII:[PIIJIT'r/PIIO.&STIIEIWUM:Ef'MIIHI1JLIC'UI:l0H:a..-sliUII'GIIHIMI'SCFlll: -· (t) ae£TlDCIWGMIBimi~CI'EitA-. 
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FLOOR AREA RATIO: 

EmDIC F1JXIf MEA ltATIQ 

PACI"'SEll S11IIUC1UIIE5 CROSS f\.OCA «A: 4-'00 a.l.:t 

f'IIU"(HD Fl.lXJt Nf£A RATn: 

PHASE THREE DEVELOPMENT ACTIVITIES: 
I. COMP\£liONCETHE~T'IO'IIEC£TAlmi..N0'1.LIERMIHJACXESSIIOAOS. 

2.. CCINSlli1.IC'Il OF THE PHASE 1t11EE \'GETAlm I..N0'1.L 11D1M IHJ IEWACCDS RCW)S NIO RAMPS. 

3. CONS'TJIUCllOIICFTH[I'HA3£1Hfiii!:[SW/IM"~.t.a.Jli[!,ADnAI.CROS3NGSANOS'UTit\l.OII 
OTMDI: SNUI' roiCL 

4. CIIIQQI«l LNG1U. CPBAnc»>S. ma:AlDf Cf" 01511C 1CAI..[ HO.l!D., 5CIUS All) llMffOINIIX 
WI.DI«lS AS IAAY I( I€CE'SS#rlln'. 

5. OIIOOIIC NSTJrUAliOII CE PMJI05fD I.AIClSCAPNiil (5EI 9Ul It~ 

5. OIIOOIIC CBSEJNA'IION PONT lO.RS. 

PHASE THREE OPERATIONS AREAS: 

I I 
f ......... 1 ......... .. . .. . .......... . .. .. . .. . . . . . .. 
I I 
1m 1: : 1 

~n:::::::n:: : :: :n::l 
~~ 

tNIS'1.JRRrn VEGETATION 

DISTIIIG ~ NG I)[OOUOJS lllfi:S. StR.8S, 
N6J 1ll.LJ\.DIERS (SEE 9£ET 18 Hit L.NClSCJrfE WOIIMA'IIOII) 

CII!XIItGLNCifl.J..CIF"EAA'ICNS /II6J IM1DIII 'o'ECETAn'IIE aMR 
{U: !HEET IISI'tlft AOOnl(lM.It.INPlli&IA'IION) 

EJIS1Ir«l PHA!IE ONE FWALI.NIIlfl..l. CN' LAHDSCAI'[ AREAS 
(SEI !K£T 18 f~ L.AfC)SCAp[ INfORW.llON) 

ot«Z:*G IISTJrUATION OF PHA9E T'IO ~AI. I.NCFU CN' Urf409CAf'( Nt£AS 
(SE£ 9£ET 18 r~ lAHDSCN'E NFOIIMA.OON) 

1. AU. c;FERAli(Mj\.Nc)scN'£ AREAS N«l FU EI.EYATKWS Nf£ N'PROXII6ATE DEPOOJrc: ON fl.L 'o'IJt.LIYES. 

2. SEE SHEET 211 f'tJil TIIUot o..n.IC NlliiWAnOH NID COT IMf'ORMAliOK. 

l. SEI !HIT 41 fOR PttASE ntlfl: lNilfU OPEKAOOMS ltiUQ( TIIJrfflC OROJI.A1DI. 

-"""" LNIDfU _,.. @lD a' I"'G''2D PliASE 'HIIZ \l£1l£TATm 

AI'PRCIUUr.TELDCA110NOfD:IST'NCPHASESONEAHDT'IO'tUIETAT£D ,_..,_..,.. 

N'PROXIIA'I:LOCAliOMCEPOlDin.II.MAT\JW..SlJIF'ACE 
(DCIS1IIOSOI.)TIIM. 

EJrMROMIEKTAL QUAUTY OORAIOat/ 
IE90I..IlC£ PROliCliCJI Nf£A (ECX:j11PA) 

loF'PROII:IWATELJIITSOFQ..ENIIrfG~CRADII: 

............... 

~~~OMRWUY@ 

~TEI.MTSCJIERAJ'OfSN«J 

LNtlSCAPE""" 
G ~TE LOCA'ION CEI'OTEMTW..MU.11-f'liiPOI!I[Of'EH SPAa:MU. 

0 ~TE t.OCnCI I OF PCITEHTW.OOC P.WC 

@7 APJittOICIIU.TElOCA1KIICEP01EMTW..PIOICAFI£A 

(!) Af'f'tiOialriiAlt LDCATIOII CE f'OTDflW.. DIJC!£ STAlKJG 

• 
Dm1C 311+ DOS'TJIO fU. SPOT n£VATICJCS 

4. APPROXIoiA'IE L.OCATIDNS r#' lNIJll..l. OPERA'IICNAL fA111n[S NfE. ~ ON 1H( PlAT. K AI'PIJCNIT RESOMS M ftQfT 10 110\'E llCE fAQJ'IES 1KJ R<W1S AS REIMRfD ro CONn!HX THE e;:oo.t.L Clf'fMTXNS (#' 11£ LN1DF1J. DlRfiO MS PHASE 1KJ AU. SIJ8!iUli..EMT PHASES. PHASD IU.Y 
O'Ol.N' (S(I G04ERJt. NOTES 1e NCI 25 ON St££1' 3). 

fl) ..-.-z-nu:UE'IIIla.lf_,.tM1D'K~ 

1:1!) -MCE-I'f&IC'&a'IIICIDEIT.-um'tx'IDM:ut 

Ql IBf.-::11---.ca.-'lllcu.JTI'IIJ'UifrlM'II'KU!Sr 

(4) IIII'MCIIWIII...:..-'IIIcu.sr....urt"tx111'KIIIITM 

110 llfl'.liiCl-nu:UI:1DIIftNIC[~ 'A.' (Q.OI(Jtl'llftliTTLII:10'H'CA) 

(I) .r.w::r:-TIE~'IOIIJ'IOIItXli'I*!T(Q.OIImi'DOTTUI:lO'KIOI'IH) 

(1) IIJUEMCI"'*'~......0HCII'tMCI[fDHtniiC1UII[lOKCUIEII'I'I*TOII'KYillfiE'K -· it> IIJUDai'CII'Tli'~M.WUfDH~liOK~,_,.CJI'ICIMN,.'H -· Cf) ....:'I'"~IABCIIUMRLCI'IM1CIIl 
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t 

1··---TIDIJ 
I . . . . I . . . .. . . . . . . . . . . . . ..... 

I· . · . · . ·I . . . . . . . 

I. ... ... I 
+ + + + 

PHASI:ON£FioiAI..L.ND1UCN'I.NI!SCN'EAREA 

PHASE MtEE flOC LNCifl.LCN' L.NilSCN'E III£A 

0 
0 
v 
® 

~MUNEAS~~PHM~@ 
Fl'IE. NfJ/fR SX OM..Y (BY AI'PUCNfT/O'MIER 
NfJjatBY<m£11!) 

APPRCn!WATE LOCATII»> fE POllH1VrlWllH'LRPOSE CI'DI !I'ACE AREA@ 

APPROliiWATti.OCAT'ICIICIPOTDrmALDOGPNI:K@ 

APPIIOOWATE LOCAlkJr4 11F PDTEN11.M..PIDC AREA@ 

~Tt UlCATIOII CT POTDI1IAL EXERCISE STAlOIS@ 

0 APPIIOIOIU.TE L.OCAT\011 Off P01DOW. -.m 'JJAIIIIES 
(BY API'l.ICANT/O'NR Ne/at BY OMRS}@ 

""""'' 
10G-YR.Fl.()(ll'l.Airi 

~~LOCA~C'f''I(OETAlED@ 

::":~~~Sf\IT@ 

~~~~PO~lllM.@ 
AF'PROXIfA1E LII1SIIF ~NI)GRAC*O 

11 Nil 2D fOR IM'DIII N«l FWAL I..NCJ:SCNIINC PHASING INFORMAlDl 
0 1li8C tcSTAWD IN PIWE Of£ :fW.L IE DII'A£1.'1' ADIOYEO BY M 

N'Pl.ICANTjt.u QUIIIIG PHASE fM. 11EW WHO l\Jar€S WAY BE DtECTm BY APPL.ICAMTjOWrO NfO/r:tA 
BY att£RS~ l1) lME ElCI OF P'tWIE mE, Sl83EQ.OT TO CDSA'TIOH CII..UCJ1.LOP£RATIOMS, AS 
cotEIWl.YDEAC'IED HER£IJrl 

a. IXRIICP'tWliE~ 1l£JIE -.J.IIE ACIPDUIIIIC IHCHNO ·~rot ~a1.8£PIICMEl DUE TO 
THENEID~fl..L.N:,S£Tli..INCNfJCN"NNCOf"VI"'.AlfOIIIM. 

I . 'IICI ~ OBS(RVAlOI "'*TAICJ ~IITW«< IWGUlCAlDISWAY IE ADJJ5Tm DUE Ttl FIUIL ,_,... ... """' 
10. (Df'JUJISIIEJIRESDIT TlJ' Off ""'L CJ:)'I(R: F1NAL 'MS1E DOAS IIAT NOTEXam 412'. 

~i ~~IMMTEH~~~~~~~"':! ~~":i!:,~l~OOTAT --

ilL 
!Ji! 
-~~~fa HiJ 
~ · ~~= 
~ld ·He 

Ul z 
0 

~ 
r.:l r.t:l 
p., sa 0 Ill 
r.. "" 0 Q 

z Od 

5 ~ u 
~ ~ n 
u ~ u 
E-< r.:l • 
< z 

r.:l 

~ 
z 
r.:l 
r.:l 

r.. ll: 
<.!l 

r.:l 
r.t:l z 
5'1 0 
p., !;: 

0 ..... 



./· 
/ 

PHASE FIVE OPERATIONS AREAS: 

1:::-· ·-:<:I~Al:u 1+ + + + + + + +1 
I: ·· ··: I~ .... '='~ I / /1 
1: ~~~~ul<? o <?o~ 

N"'"R'lOWATEI.JITSCI'CEMIHGNilCi:RAtHI 

PHASE FO..R FWAL L.ANDFI..l. 

""'""""""""' 
l'tWliE FN[ niAL LANTU 
CN' WllSCN'[ N£A 

POlDilW.. NIEAS FOR DE'IWlPWEMT CE A 

::: :;:nN«J~s::,.- PHA!£S ~ 
(BY N'Pl.ICANT,/O'IMR N«Jjait BT Ott£RS) 

0 
0 
0 
[9 
8 

AI'PROXIIIATELOCATOI aFPO~I\Al'IM:I TUIBIIES 
(BY API.JCANT/"CMER N«J~ BY onos)@ 

~UX'.A~s:'ACEPO~TW..@ 

=~~..:-Ofe 

=~i:1<»'@ 

~~~~~"~ 

MATCHUNE - SEE SHEET 13 
EQC/RPA 

~~LOCA110NOF'IEI£TAlED@ 

~riix~~S'UT(i\) 

~~~~~ll!M.@ 

SCtt.£: 1"-100' 

-i r::=~=:::::::A--NIL __ 'R_IMR.L.'III.JM1 
l. E..:EI'Qf'Ul-FM~----=mau.-. 
._ -'EI.OCAl'l:la;IFI.NPU.GI'UAli:W&.FMIJIDII#£-IItlHi:,._.T, 'H~...Un£111HTlU-'HJ[FACIJID-

;:"~-:-'..:.c:n::::-.c:g.':.::'"::c:.n:..~~-:-~~~ar-=-"= 25011 Hnl) 
EWET11 .. 17, 11,._JIIf'!II.__,.,.,~--
'HCIIIIIN.Tli&-~MI'I.IWJ).I'MMECIIEIIW.I.I£9111B.YIIOIO'IBirHN'f'UCMT/4MD.....OI'HM[fi'LID-.-sW.Y 
~..:...~JIIIII,.QIBTIITII!II5-l'Ullt:IJDI7I'M!I:I'M,--.urlliiCDI510-III'INift..L---.M-.J..T 

: :rn:r:=n:.:·:=-===~~~,:-:=:r:.:·=::--IEnlJia-CMMJCFn. 
10. _.,......ftPIFJ-.CCMJt.-...-n:-IIAYIG'I"Ellllll41r. 

~ =-~-=~:t:a.~"=~=~...:;::,:I~IIIT ATIWIDIIUMI:. 

,::H 
=lr:_ 
IH! 
-l~~ 
I t~l~ 
i&~!J 

r-. ·U~ 
.,J~, 
~d •ir 

~~ 

Cf.l 

~ 
~ 
rz:l 
0 

~ z 
0 

~ § ~ u 
!="' "' n !!l ~ ;.... 
~ u ~ n 
~ E-1 ~ ... 

< z 
3 I rz:l 

u ~ z rz:l rz:l 

"' rz:l Cf.l I>. ~ 
<.!> 

rz:l 
Cf.l z :;3 0 

"' 
~ 
~ 
0 

'"' --

~ 
8 
~ 



APPROXIMATE LOCATION OF 
FUTURE GEOTHERMAL AND 
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22 
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FINAL (PHASE FIVE) TREE PRESERVATION TARGET AND STATEMENT 
(10-YEAR TREE CANOPY CALCULATIONS) 
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SPECIAL EXCEPTION AMENDMENT 
PHASE 5 TREE PRESERVATION PLAN 
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CHESAPEAKE BAY PRESERVATION ORDINANCE 

AND BMP NARRATIVE 

CHAPTER 118·1~ Of THE fAIRfAX COUNTY C00E DEfiNES 
REDEVELOPMENT AS "THE SUBSTANTIAl AlTERATION. REIV.BILrTATION. 
OR REBUilDING Of A PROPERTY FOR RESIDENTIAl. CQW.IERCV.L. 
INDUSTRIAL. OR OTHER PURPOSES wt£RE THERE IS NO NET INCREASE 
IN IMPERVIOUS AREA BY THE PROPOSED REOEVELOf>MEN'l WIT/iN AN 
RPAANO NO MORE THAN A NET INCREASE IN IMPERVIOUS AREA wrTHIN 
AN Rt.lA Of 20"4 RELATM TO CONOITIONS PRIOR TO 
REOEVELOPMENT." THIS SITE PLAN DOES HOT PROPOSE AN INCREASE 
IN IMPERVIOUS AREA 'MTHIN THE RPA. ADOITIONALLY. THERE IS LESS 
1/IAN A 20% INCREASE IN IMPE~OUS AREA FROM EXISTING 
CONDITIC»>S AS WELL AS THE CURRENT SEA Pli8LIC PARK USE 

A TOTAL OF 37.25·ACRES Of PRIVATELY WAJNTAINEO OPEN SPACE 
HAVE BEEN P~CE WITHIN cpt.ISERVATION EASEMENTS ..oJ.I) 

FLOODPlAIN AND STORM DRAINAGE EASEMENT ALONG TtlE NORTHERN 
AND EASTERN BOUNDARIES OF THE SITE THIS APPLICATION 
PROPOSES A STORMWATER MANAGEMENT POND AND SOME 
RECREATIONAL AMENITIES WITHIN TtlE EXISTING CONSERVATION 
AREA. THE APPLICANT PROPOSES OFFSITE CONSERVATION 
EASEMENTS TO REPLACE THIS AREA IN KIND. THIS AREA WILL RECEIVE 
100% PHOSPHORUS REMOVAL EFFICIENCY. THUS, GIVING A TOTAL SITE 
PHOSPHORUS REMOVAL EFFICIENCY OF 15.00%. SINCE TI~IS IS 
GREATER THAN THE REQUIRED 10%, BMP REQUIREMENTS ARE MET 
PER PFM 6·0401.28 AND COUNTY CODE CH.&J>TER 1 16· 1·6 . 

FOR THE REDEVELOPMENT OF ANY PROPERTY NOT CURRENTLY 
SERVED BY ONE OR MORE BMP'S, THE REQUIRED REDUCTION IN 
PHOSPHORUS LOADS WILL BE COMPUTED FOR EACH SITE BASED ON 
THE FORMULA IDENTIFIED IN PFM 8~401 2B. BEST MANAGEMENT 
PRACTICES IN THE FORM Of CONSERVATION AND FLOODPlAIN 
EASEMENTS HAVE BEEN PROVIDED WITH THE PREVIOUS SPECIAL 
EXCEPTION AND ASSOCIATED APPROVED SITE PlAN TO MEET THE 
REDEVELOPMENT REQUIREMENT. THIS SEA. PROPOSES A CHANGE 
FROM A PUBliC PARK USE TO A GREEN ENERGY PARK USE BECAUSE 
THE GREEN ENERGY PARK USE OOES NOT RESULT IN AJN MORE 
IMPERVIOUS AREA THAN THE PUBLIC PARK USE, IT IS TilE OPINION OF 
THE ENGINEER THAT THE BMPS PROVlDeO WTH THE PREVIOUSlY 
APPROVED SEA STIU ADEOLI'..TELY SERVE THE PROPERTY IN 
ACCORD.4.NCEWITHCHAPTER 11&ANO Pflr.IS·0401 2B. 

PHOSPHORUS REMOVAL CA LCULATIONS 

FOR REDEVELOPMENT SITES 

PorPFMI-lMCI2fl . .... llo ..... ~<rf""l...,._.f,.,......,..,.,._...,..,.. 

:::.:::.:~::.."':!:""""""'phoo-•lu· ... -~1>1 . 

11 - 0II('c'pM/"c"fiOotJI • IOO•~P-

p,.·c-locl<lf • 0~ 

.... ol-e--· 030 

·r,.•• 
T-1• ~ 

"'Plio- • (1 · 011(000711•100• 41$~"' 
_...~...... ""Stiii" 

BMP FACILITY DESIGN CALC ULATIONS 

PART I LI$T ALlQf plESU!!AilEA&AND"C"f,O,CJQf!t!.!f~Q!t! !11£ DMPCOMPUJA!!9N! 

6utiAIIEAilESIGNATIONIDESCIIIPTION 

'" 
-c 

'" 
AAEA ... CI 

'" 

l•l~ACIIES 

(II}SUIIARU. IlE~liON 

'" CE&FP OI'>Ol&o·T,.......,. 

"' 

~

"' 

PAIITjlCOMPUJE!tE TOTAI.PHOfP!101tiii!!,EMQYAL!Of!Di-11J!f 

SUBAREA 
llESIGI-I'<DON 

'" TIIFP 

"' 

~· 
"' 

REMOVAL 
Eff{"lll 

"' 
AilE" 
AAOO 

"' 

AIIU.IAC-1 ., 

AAOO 

'" 100 

"' 

t"l SELECTREQOIREMEtH: 1• 1 10.00 
{fA flfAXCQOHTYCIIE fAPEMEBAVPII~IEIIYATIONA~ 

Of! 1fAIRFAACOUNTVWATEII IUPPIVDYfiiiiAVOI$TRICT · IIO'II.I 
011 (SITEIIEDEYHOI'M~H I · 1000..1 

111JIFLINEll•l 1500 'JI •UHE4C•I 10.00 .. 
THf:HPIIOSPHORU$11UIOYAlii~SIAl.flf:O 

NOTE : 

ALL STORMWA TER MAN AGEMENT AND BEST 
MANAGEMENT PRACTICES CALCULA TIONS 
ARE APPLICABLE THROUGH PHASE 6. 

~~' ,., 

\ 

BMP TREATMENT LEGEND 

~ CE-O" Ot«UIE·HICIPOSEDCONSEAVATI0'4 
~ EASUIEHI(1.l1-'C) 

~ 
C£~ Ol'l$1~ ·t"MMPP&l0 

CO.SCAII"I!Otl U.SEWE'" TO 
IIEPtACECONSEAIIATIOHAAEA 
REloiOV£01NIHENORIIII'.24~1 

~" 
filii 

OtOSn E-EXISllt.IGCOifiE'IYATIOH 
[.I.SQ.I~Hl (l.UAC) 

OJo<SIJ (. U(~IIt.IGCOOSERY.O.l!OH 

EASH IENTTOOE~LIOVE0(8MACI 
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D"' 
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ALL STORMWATER MANAGEMENT AND 
BEST MANAGEMENT PRACnCES 
CALCULAnONS ARE APPLICABLE 
THROUGH PHASE 6. 
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DESCRIPTION OF THE APPLICATION 
 
The applicant, Furnace Associates, Inc., requests approval of a special exception 
amendment (SEA) for the Lorton Landfill, an existing construction, demolition, and 
debris (CDD) landfill located on approximately 250 acres in Lorton.  Concurrent with this 
SEA application is 2232-V13-18 in which the applicant proposes solar and wind 
electrical generating facilities on the subject property and seeks the Planning 
Commission’s  determination that the proposed electrical generating facilities satisfies 
the criteria of location, character, and extent pursuant to Section 15.2-2232 of the  
Code of Virginia.   
 
The County Attorney determined that a Section 15.2-2232 review is required because 
the proposed wind and solar electrical generating facilities are not a feature shown on 
the Fairfax County Comprehensive Plan and energy produced by wind and solar 
electrical generating facilities sold to the electrical grid (as proposed) are deemed to be 
a public utility.  Therefore, the Planning Commission must make a determination on 
whether the proposed wind and solar electrical generating facilities are in substantial 
conformance with the Comprehensive Plan.  The County Attorney further determined 
that the proposed methane gas and geothermal energies are not deemed to be public 
utilities because they are excluded from the definition of public utility in accordance with 
Section 15.2-2232. 
 
By way of background on landfills, the Virginia Solid Waste Management Regulations 
(VSWMR) defines CDD landfills as a land burial facility engineered, constructed and 
operated to contain and isolate construction waste, demolition waste, debris waste, split 
tires, and white goods or combinations of the above as solid waste.  CDD landfills 
accept the following solid waste: 
 

 Construction waste:  Solid waste that is produced or generated during 
construction, remodeling, or repair of pavements, houses, commercial buildings, 
and other structures.  Construction wastes include, but are not limited to lumber, 
wire, sheetrock, broken brick, shingles, glass, pipes, concrete, paving materials, 
and metal and plastics if the metal or plastics are a part of the materials of 
construction or empty containers for such materials.  Paints, coatings, solvents, 
asbestos, any liquid, compressed gases or semi-liquids and garbage are not 
construction wastes. 
 

 Demolition waste:  Solid waste produced by the destruction of structures and their 
foundations and includes the same materials as construction wastes. 

 
 Debris waste:  Wastes resulting from land clearing operations, including stumps, 

wood, brush, soil, and road spoils. 
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The subject CDD landfill also accepts select volumes of dredged soils from lakes, ponds, 
and stormwater management facilities in the County, as permitted by the Virginia 
Department of Environmental Quality (DEQ).     
 
Unlike CDD landfills, sanitary and municipal solid waste landfills accept solid waste 
generated by residential, commercial, industrial, and institutional establishments.  This 
includes rubbish, trash, and garbage produced by households, apartment buildings, 
hotels and motels, and businesses.  Because of the presence of organic materials in 
sanitary and municipal solid wastes, a high level of decomposition takes place, which 
can lead to issues of odor, settlement, and groundwater and air pollution.  Since CDD 
landfills accept mostly inert, inorganic materials, odor and settlement issues are not as 
problematic; however, there is some methane gas produced from the waste.  Sanitary 
landfills are subject to the Environmental Protection Agency (EPA) landfill criteria; 
whereas, CDD landfills are regulated by state and local governments (EPA regulations 
ban hazardous waste from being dumped in CDD landfill unless a landfill meets certain 
standards). 
 
With the requested special exception amendment, the applicant proposes to: 
 

 Extend the useful life of the landfill to continue landfill activities until  
December 31, 2040, or until the final debris elevation of 412 feet above sea level 
is reached, whichever occurs first.  The current SEA permits landfill disposal 
activities until January 1, 2019, or when the final debris elevation of 412 feet 
above sea level is reached, whichever occurs first. 

 Establish a Green Energy Park consisting of electrical generating facilities to 
include wind, solar, geothermal, and methane gas. 

 Remove the previously approved public park uses and dedication requirement of 
the entire site to the Fairfax County Park Authority.   

 Permit three limited access active recreational end uses consisting of:  a radio 
controlled aircraft field (private club, Category 3 special exception use) and an 
outdoor baseball hitting range and/or golf driving range (Category 5 special 
exception uses). 

 Create and operate an “Observation Point” on the landfill as a private, controlled 
access accessory use that provides an elevated view of the surrounding area and 
of the three wind turbines proposed in Phase 1 of the landfill development.   

 
The applicant also proposes to: 
 

 Construct and convey an approximately 5.2 acre private recreational area located 
along the site’s northern property line and provide recreational amenities within 
the private recreational area for the sole use by the Lorton Valley Homeowners 
Association residents. 
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 Contribute to the County 50% of any revenue in excess of 2.5 cents per kilowatt 
hour that the applicant receives from the sale of the electricity produced by the 
three wind turbines proposed in Phase 1. 

 Contribute to the County 50% of the net profit from any renewable energy sales 
related to the wind and/or solar infrastructure proposed in Phases 4 and 5 as the 
Green Energy Park. 

 Deliver to the edge of the property and ultimately to the Landfill Energy Systems 
facility (formerly known as the Michigan Cogeneration facility) methane gas 
sufficient to generate the equivalent of an average of two million kilowatt hours 
annually of electricity.   

 Contribute $15 million to the Board of Supervisors in installments of $750,000 per 
year beginning no later than January 31, 2019, and ending no later than  
January 31, 2038, for local community needs in the Lorton/South County area as 
determined by the Board of Supervisors. 

 Contribute $3.2 million to the Park Authority by January 31, 2019, for recreational 
facilities in the Lorton/South County area. 

 Contribute $200,000 to the Board of Supervisors toward an educational feature 
that describes and provides information on renewable energy activities occurring 
on the applicant’s properties and on County land. 

 
The applicant requests the following waivers and modifications: 
 

 Modification of Par. 9 of Sect. 9-205 of the Zoning Ordinance to permit 
improvements less than 20 years after the termination of landfill operations; 

 Waiver of Par. 11 of Sect. 11-102 of the Zoning Ordinance for a dustless surface; 
 Waiver of the peripheral and interior parking lot landscaping requirement pursuant 

to Par. 6 of Sect. 13-202 and Par. 3 of Sect. 13-203 of the Zoning Ordinance; 
 Modification of the transitional screening and waiver of the barrier requirements 

pursuant Sect. 13-305 of the Zoning Ordinance to permit the landscaping as 
shown on the SEA Plat; 

 Waiver of Par. 2 of Sect. 17-201 of the Zoning Ordinance for an 8-foot wide major 
paved trail along the east side of Furnace Road, as shown on the Countywide 
Trails Plan;  

 Modification of the invasive species management plan requirement pursuant to 
Section 12-0404.2C of the Public Facilities Manual;  

 Modification of the submission requirements for a tree inventory and condition 
analysis pursuant to Section 12-12-0503.3 of the Public Facilities Manual; and 

 Board of Supervisors’ approval to permit off-site vehicular parking on  
Tax Map Parcels 113-1 ((1)) 12 and 13 for the Observation Point, pursuant to 
Sect. 11-102 of the Zoning Ordinance. 
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The proposed development conditions, the statement of justification, and the applicant’s 
affidavit are provided as Appendices 1-3, respectively.  

 
 

LOCATION AND CHARACTER 
 
The subject property consists of six parcels (collectively referred to as the subject 
property) containing a total of approximately 249.82 acres and is developed with an 
existing construction, demolition, and debris (CDD) landfill.  A scale house and scales, 
maintenance building, gravel parking lot, operations trailer, and tire wash facility are 
located on-site.  The site is bound by the Lorton Valley subdivision to the north; to the 
east, Interstate I-95 and Giles Run; to the south, an existing single family dwelling at  
Tax Map Parcel 113-3 ((1)) 3; and to the west, Furnace Road.  The surrounding uses 
are shown in Figure 1. 
 

 
Figure 1: Surrounding uses 
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BACKGROUND 
 
In the early 1960s, a portion of the subject property was used as a mining operation for 
gravel extraction.  The exact year is unknown since special exception approval was not 
required at that time for such a use. 
 
On May 14, 1976, a debris landfill was established on a portion of the subject property 
pursuant to the approval of a grading permit, which was renewable on a yearly basis. 
(Prior to the adoption of the current Zoning Ordinance, a debris landfill was permitted 
with the approval of a grading permit.)  At that time, the debris landfill was limited to a 
30-acre area in the southwestern portion of the subject property.  Special Exception  
SE 101-L/V-78 was submitted to operate a sanitary landfill on the application property 
but was later withdrawn on June 11, 1979.   
 
On October 21, 1981, the Board of Supervisors approved Special Exception  
SE 80-L/V-061 to permit a debris landfill on the subject site.  
 
On September 19, 2002, the applicant submitted an application to amend its solid waste 
permit (Permit #331) with the Virginia Department of Environmental Quality (DEQ), 
which regulates landfills in Virginia.  This amendment reflected the changes proposed 
under SEA 80-L/V-061, which included an increase to the height of the landfill and the 
proposed closure and post-closure activities on the landfill.   
 
On January 8, 2007, the Board of Supervisors approved Special Exception Amendment 
SEA 80-L/V-061 to permit an increase in the maximum height of the landfill from  
290 feet above sea level to 412 feet above sea level, to permit a public park on the 
closed portions of the landfill; and other site modifications.  Additional information on this 
application that includes the staff report and approved development conditions is located 
at: http://ldsnet.fairfaxcounty.gov/ldsnet/ZAPSMain.aspx?cde=SEA&seq=4088181. 
 
 
SPECIAL EXCEPTION AMENDMENT PLAT (A copy is located at the front of the staff 
report.) 
 
The Special Exception Amendment Plat entitled, “Lorton Green Energy Park and Debris 
Landfill,” was prepared by BC Consultants on March 22, 2013 and revised through 
January 22, 2014, consists of 45 sheets, and is reviewed below along with staff analysis. 
 
 
 
 
 
 

http://ldsnet.fairfaxcounty.gov/ldsnet/ZAPSMain.aspx?cde=SEA&seq=4088181
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ANALYSIS 
 
Vegetated Landfill Berm (Appendices 2C and 2E) 
 
The applicant proposes to expand the 4-acre platform of the final elevation of the landfill 
to an approximately 40-acre platform for the potential installation of up to 12 wind 
turbines and/or solar panels by the applicant/owner and/or by others.  The final debris 
elevation is not proposed to change and will remain at 412 feet above sea level.   
 
To achieve the proposed 40-acre platform, a vegetated berm up to 70 feet in height is 
proposed around the entire perimeter of the landfill, and construction of the berm would 
occur during each of the five phases of landfill development, as described in more detail 
in the Phases of Development section of this staff report.  A lower berm access road is 
proposed at base of the berm and an upper berm access road with a guardrail is 
proposed at the top of the berm.  The berm access roads are for access and 
maintenance of the berm.  The berm access roads are proposed at a minimum of  
20 feet in width.  Figure 2 illustrates the berm access roads, as shown on Sheet 15 of 
the GDP. 
 

 
Figure 2:  Berm access road 
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The area between the berm and the side slope of the landfill will provide the additional 
fill capacity needed to achieve the 40-acre platform at the top of the landfill, as depicted 
in Figure 2A.  Staff has asked the applicant to provide the increase in fill capacity that 
would result from the construction of the proposed berm.  The applicant has declined 
and stated that the fill capacity of a landfill is proprietary information within the solid 
waste industry. 
 
The fill capacity between the berm and the side slope of the landfill is considered by 
DEQ as a landfill “piggyback,” which the applicant’s renewable energy consultant, 
Geosyntec Consultants (Geosyntec) states is common in Virginia and has been used at 
the County’s I-95 Landfill.  The piggyback provides a two-layer liner system for the 
landfill.  Piggybacks are required by DEQ to have a base liner system and a 
geomembrane overlain by an 18-inch thick drainage layer that is installed over the side 
slope of the landfill in lieu of a clay liner in areas where the piggyback is proposed.  The 
geomembrane and drainage layer would function as the base liner on top of the side 
slope, which provides an impermeable barrier that better prevents liquid from entering 
and exiting the debris.1   The piggyback requires a more stringent capping system than 
the current landfill cap (clay liner) design.  As a result, the two-layer liner system (cap 
and piggyback liner) provides an increased benefit by minimizing the potential for 
leachate (a liquid that has passed through or emerged from solid waste and contains 
soluble, suspended, or miscible materials from such waste, as defined in the Virginia 
Solid Waste Management Regulations) and risk of groundwater impact.2 
 

 
Figure 2A:  Illustration of proposed vegetated landfill berm and increase in landfill capacity. 
 
                                                 
1 Geosyntec Consultants’ Memorandum dated January 30, 2014, provided as Appendix 2E. 
2 Geosyntec Consultants’ Memorandum dated January 30, 2014, provided as Appendix 2E. 
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According to Geosyntec, “the design of the berm face includes a configuration of welded 
wire baskets, struts, facing geogrid (a polysynthetic material similar to that used for 
landfill liners), erosion control mat, select fill, and topsoil that are designed to facilitate 
installation and provide a suitable zone of establishment of a sustainable vegetative 
cover over the exterior slope.3”  It is staff’s understanding that the geogrid would be laid 
horizontally to add strength and stability to the berm.  The facing geogrid in conjunction 
with the berm geogrid provides stability in the vegetated berm face and the facing 
materials are designed to promote vegetative growth.  The vegetated berm facing 
consists of seed mix/plantings, which is intended to soften the appearance of the berm 
and to provide a more natural appearance, as shown in Figure 2B. 
 

 
                                Figure 2B:  Vegetated Berm Facing Plantings 
 
The berm is a benefit because it strengthens the materials underneath of it by exerting a 
downward force on the materials by compressing the underlying materials and 
squeezing water out to allow the material to compress and strengthen.  Additionally, 
Geosyntec states that a benefit of the berm is that it is designed to act as a buttress.  
When debris is placed on the side slopes of the landfill it exerts an outward force (a 
force away from the landfill) and if not properly resisted the side slope of the landfill can 
become unstable and fail.  The berm provides a resisting force (typically designed to be 
at least twice the magnitude of the outward force) sufficient to resist the outward force of 
the debris on the landfill side slope.  As previously discussed, the two-layer liner system 
                                                 
3 Geosyntec Consultants’ Memorandum dated January 30, 2014, provided as Appendix 2E. 
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(cap and piggyback liner) also provides an increased benefit by minimizing the potential 
for leachate and risk of groundwater impact. 
 
According to Geosyntec, the landfill berms are designed and constructed based on 
standards set forth by the Federal Highway Administration (for the parameter values for 
the geogrid and berm fill) and the Virginia Solid Waste Management Regulations.  The 
berm also will be subject to a geotechnical design analysis review by the County’s 
Geotechnical Review Board (GRB).  The GRB consists of six members recommended 
by the County Executive who are either professional engineers specializing in soil and 
foundation engineering or professional engineering geologists.  The Director of the 
Office of Site Development Services of the Department of Public Works and 
Environmental Services (DPWES), serves as secretary to the GRB, and is a non-voting 
member.  The applicant would be required to submit structural design calculations and 
global stability analysis to demonstrate the berm’s structural and geotechnical stabilities.  
In accordance with the development conditions, any and all recommendations within the 
purview of the GRB shall be implemented by the applicant.  In addition, the applicant is 
subject to a technical review by DEQ that would include a structural evaluation of the 
berm as part of the DEQ permitting process.  The technical reviews are intended to 
ensure the structural soundness of the berm.   
 

 
Figure 3:  East-west cross section of proposed berm 
 
In general, the distance between the berm and the site’s property lines varies because 
along each side of the landfill there are areas that are wider or narrower in distance.  In 
general, there are approximately 429 to 489 feet between the berm and the northern 
property line, as shown on Sheet 11 of the SEA Plat; approximately 479 feet between 
the berm and the southern property line, as shown on Sheet 13; and approximately  
39 to 50 feet between the berm and the western property line, as shown on  
Sheets 11 and 12.  Along the eastern property line, there is a significant variance from 
approximately 44 to 369 feet between the berm and the eastern property line because 
the Giles Run resource protection area (RPA), environmental quality corridor (EQC), and 



 
SEA 80-L/V-061-02  
2232-V13-18  Page 10 

 
 

floodplain are located on the eastern portion of the site and regulations prohibit 
landfilling activities in those areas, as shown on Sheets 12 and 13.  An east-west cross 
section of the proposed berm is provided in Figure 3 and additional cross sections are 
provided in Appendix 2C. 
 
Current Virginia and County regulations and industry standards do not require a buffer 
between the limits of debris and the 100-year floodplain.  Section 9VAC20-81-120 of the 
Virginia Administrative Code, Section 5-0102.2 of the Fairfax County Public Facilities 
Manual (PFM), and Chapter 118 of the Fairfax County Code require only that the landfill 
not encroach closer to Giles River than the greater of the RPA or the 100-year 
floodplain.  Section 9VAC20-81-120 of the Virginia Administrative Code states “[n]o new 
landfill shall be sited in a 100-year floodplain” and does not provide a restriction in terms 
of distances to be measured from a floodplain.  Section 5-0102.2 of the PFM states 
“[t]he fill or excavation area shall be shown and shall not encroach on the RPA, existing 
100-year drainageway or floodplain nor be within 50 feet of any perennial watercourse.”   
Chapter 118 of the County Code addresses the Chesapeake Bay Preservation 
Ordinance.  Therefore, the applicant states that the proposed 75-foot buffer exceeds all 
current, scientifically determined standards.  Staff has proposed a development 
condition that no new waste (debris) placement activity shall take place within 75 feet of 
the greater of the RPA or the 100-year floodplain of Giles Run. There shall be no 
disturbance within the RPA except in those limited areas depicted on the SEA Plat 
and/or as permitted under the Chesapeake Bay Preservation Ordinance. 
 
Seven retaining walls up to 22 feet in height are proposed on the east side of the berm.  
According to Geosyntec, “[t]he purpose of the retaining walls is to prevent the earthen 
embankment from the lower perimeter utility road (lower berm access road) from 
impacting the RPA.4”  This provides an additional buffer to Giles Run.  The retaining 
walls would be subject to review by the GRB, DPWES, and DEQ.    
 
Phases of Development (Appendix 4) 
 
As depicted on the SEA Plat, the applicant proposes to phase the landfill operations, 
construction of the berm, closure of the landfill, and end use over six phases.  The 
applicant provided that the length of each phase varies depending on the volume of  
in-bound tons of waste.  Based on expected volumes, the applicant estimates the length 
of each phase could last between approximately 4 to 6 years, depending on the amount 
of volume received.  During each phase, the applicant indicates that the subsequent 
phase may begin for uninterrupted landfill operations.  The proposed phasing activities 
are described below.   
 
 

                                                 
4 Geosyntec Consultants’ Memorandum dated January 30, 2014, provided as Appendix 2E. 
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Phase 1 
 
The applicant proposes to provide an approximately 5.2 acre private recreation area 
along the site’s northern property line, adjacent to the Lorton Valley subdivision.  This 
recreation area is proposed for the sole use by the residents of Lorton Valley subject to 
the Lorton Valley Homeowners Association (HOA) approval of the recreation area.  The 
applicant proposes to convey the private recreation area and amenities to the HOA and 
to create a conservation easement for the recreation area prior to conveyance.  The 
following amenities within the recreation area are proposed: an approximately  
12,750 square foot multi-purpose open space area, an approximately 2,625 square foot 
dog park, a picnic area with picnic tables, and exercise stations. 
 

 
Figure 4:  Phase 1 development 
 
Phase 1 landfill activities are proposed in the southern portion of the landfill and consists 
of the following:  construction of temporary on-site gravel roads for access to the active 
landfill area; landfilling; ongoing installation of landscape; and construction of a 
vegetated berm in the southern portion of the site, along with associated upper and 
lower berm roads used for access and maintenance of the berm.  An interim vegetated 
cover will be provided in disturbed areas where landfill operations are complete and 
where an interim landfill cap has been installed.  It is noted that there is a single family 
dwelling on Parcel 3 and the subject property abuts it on three sides.  The distance from 
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the berm to Parcel 3 is approximately 479 feet.  Figure 4 depicts the proposed Phase 1 
development. 
 
The existing 2,500 square foot maintenance building (15 feet in height), located near the 
site’s main entrance along Furnace Road, is proposed to be removed at the end of 
Phase 1 and relocated towards the center of the landfill in Phase 2.  The existing scale 
house and scales near the site’s main entrance shift further north along Furnace Road in 
Phase 1.  The scales are used to weigh trucks and their debris as they enter and exit the 
site.  The scale house is approximately 80 square feet and 15 feet in height.  An 
operations trailer is proposed at the northwest corner of the site and is approximately 
1,800 square feet and 15 feet in height with eight parking spaces.  The trailer and 
parking area are proposed to remain at that location through Phase 5.  A 10-foot tall 
retaining wall is proposed adjacent to the operations trailer to provide an additional 
buffer to Furnace Road.  It is noted that these landfill operational facilities and roads may 
shift from their general location as depicted on the SEA Plat in order to continue the 
general operation of the landfill during Phase 1 and in subsequent phases.   
 
Also in Phase 1, the applicant proposes to construct a new right-in only entrance (south 
of the site’s main entrance) for truck traffic travelling north on Furnace Road.  No left 
turns into or exits from the landfill would be permitted at this location.  The existing 
southbound left turn restriction on Furnace Road is proposed to continue until landfill 
operations cease at the end of Phase 5. 
 
By the end of Phase 1, the applicant proposes to install three wind turbines in the 
southern portion of the landfill.  The wind turbines are proposed to be a maximum of  
180 feet in height.  A limited access Observation Point is proposed at the southern end 
of the landfill and in the general vicinity of the wind turbines.  Public tours are proposed 
for the Observation Point, which provides an elevated view of the surrounding area and 
of the wind turbines.  Outdoor-style wooden bench seating is proposed to provide for up 
to 20 visitors with a lectern at the head of the benches for speakers.  Tourist-style 
telescopes on posts and informational signage are proposed to describe the “Green 
Energy Triangle,” history of the area, and local attractions.  Visitor parking for the 
Observation Point is proposed not at the landfill but at the applicant’s adjacent parcel 
located at Tax Map 113-1 ((1)) 12 and 13, which is on the opposite side of Furnace 
Road from the landfill.  The applicant is requesting the Board of Supervisors’ approval to 
permit off-site parking for the Observation Point at this location and this is discussed in 
more detail in the Waivers and Modifications section of this report.   
 
Phase 2 
 
The Phase 2 landfill operations include landfilling, construction of the Phase 2 vegetated 
berm/access roads, and landscaping along the western portion of the site, and the 
Observation Point tours would continue.  An interim vegetated cover will be provided in 
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disturbed areas where landfill operations are complete and where an interim landfill cap 
has been installed. 
 
The applicant proposes to construct a second scale house and scales in the southeast 
area of the site since the new southern entrance will be completed.  The proposed scale 
house is approximately 80 square feet and 15 feet in height.  Four parking spaces are 
proposed with the scale house.  The existing scale house and scales from Phase 1 are 
proposed to relocate to the center of the site to correspond with ongoing landfill 
operations.   A leachate tank is proposed at the southwest and northwest areas of the 
landfill.  Leachate is liquid that has passed through or emerged from solid waste and 
contains soluble, suspended, or miscible materials from such waste.  Each leachate tank 
is proposed to be a maximum of 20 feet above grade and a maximum of 90 feet in 
diameter.  According to the applicant, the leachate tanks provide storage to manage 
leachate flow and discharge to the public sewer connection in accordance with the 
landfill discharge permit.  Leachate storage allows for consistent pre-treatment required 
by the public sewer discharge permit.  Figure 5 depicts the proposed Phase 2 
development. 
 

 
Figure 5:  Phase 2 development 
 
Phase 3 
 
The Phase 3 landfill operations include landfilling, construction of the vegetated 
berm/access roads, and landscaping along the eastern portion of the site, and 
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Observation Point tours are proposed to continue.  An interim vegetated cover will be 
provided in disturbed areas where landfill operations are complete and where an interim 
landfill cap has been installed. 
 
In addition, the applicant proposes to construct a stormwater basin (identified as 
stormwater basin 3) along the northern portion of the site; install above grade steel 
stormwater aerial crossings to carry stormwater outfall to the basin; and to install a split 
rail fence at a minimum height of 36 feet with wire mesh or other type of safety screening 
to surround the basin.  In addition, a stormwater basin is proposed in the southeastern 
corner of the site (stormwater basin 8) to replace existing stormwater management  
pond #8.  Additional details on the proposed stormwater management basins are 
provided later in the Stormwater section of this report.   
 

 
Figure 6:  Phase 3 development 
 
Up to seven retaining walls are proposed along the eastern portion of the site, adjacent 
to the Giles Run EQC, RPA, and floodplain areas.  The retaining walls are not located 
on the vegetated berm but on the eastern side of the lower berm access road and are 
intended to provide an additional buffer to the EQC, RPA, and floodplain areas.  The 
retaining walls prevent the embankment of the berm access road from impacting the 
RPA.  The applicant provides further explanation of the retaining walls in Appendix 2E.  
The retaining walls are proposed to be approximately 6 to 22 feet in height.  Figure 6 
depicts the Phase 3 development. 
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Phase 4 
 
Phase 4 landfill operations include landfilling, construction of the vegetated berm/access 
roads, and landscaping in the northern portion of the landfill, and the Observation Point 
tours are proposed to continue.  An interim vegetated cover will be provided in disturbed 
areas where landfill operations are complete and where an interim landfill cap has been 
installed. 
 
Construction of stormwater basin 2 in the northern portion of the site is proposed to 
begin.  An approximately 10-acre area in the southern portion of the landfill will be 
available for a potential solar panel farm by the applicant/owner and/or by others.  
Figure 7 depicts the Phase 4 development. 
 

 
Figure 7:  Phase 4 development 
 
It is noted that the site’s northern property line abuts the Lorton Valley subdivision.  The 
vegetated berm would be buffered from the Lorton Valley subdivision to the north by a 
distance of 429 to 489 feet between the berm and the site’s northern property line.  As 
shown in Figure 7A, within this area is the 5.2 acre private recreational area proposed 
for the Lorton Valley Homeowners Association; a required 50-foot transitional screening 
area; a 23,979 square foot reforestation area; a stormwater management pond and 
associated access road; and existing and supplemental vegetation. 
 
Washington Gas and Light Company and Columbia Liquified Natural Gas have an 
existing 40-foot wide gas transmission line easement that runs in an east to west 
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direction parallel to the northern property line.  Because the gas line easement 
meanders along the northern property line, the closest point from the easement to the 
northern property line is approximately 110 feet at the northwest corner of the site and at 
the farthest point is approximately 210 feet near the northeast corner of the site.   
 

 
Figure 7A:  Vegetation along the northern property line 
 
Phase 5 
 
The three wind turbines installed in Phase 1 are proposed to be removed in Phase 5 in 
order to complete the landfill operations in that area.  In addition, the Observation Point 
is proposed to relocate further north to allow for completion of landfill operations in that 
area.  During the relocation of the Observation Point, the tours would cease until the 
Observation Point has been relocated.  Once the tours resume, they are proposed to 
continue through the landfill post-closure period. 
 
Phase 5 landfill operations include the construction of the vegetated berm and 
associated access roads and landscaping at the top of the landfill.  Completion of the 
stormwater management basins would continue until the landfill operations are 
complete.  Once the landfill operations are complete, the maintenance building, scale 
houses and scales, and operations trailer would be removed and the final landfill cap 
and landscaping will be installed.   
 
Phase 5 also includes the landfill’s post-closure period.  After a landfill closes,  
post-closure period activities and monitoring are required by DEQ to ensure 
environmental and public health safety.  For a CDD landfill, post-closure activities are 
approximately 10-years.  According to DEQ, post-closure period activities include 
“maintaining the integrity and effectiveness of the final cover, maintaining and operating 
the leachate collection system, monitoring the groundwater and maintaining and 
operating a gas monitoring system.”  Figure 8 depicts the Phase 5 development. 
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Figure 8:  Phase 5 development 
 
Prior to the end of Phase 5, up to 12 wind turbines may be erected subsequent to the 
cessation of landfill operations and an additional area for solar panels would be available 
for development by the applicant/owner and/or by others.  The wind turbines and solar 
panels installed in Phase 5 may continue into Phase 6.  Staff recommended that in order 
to be in harmony with the Comprehensive Plan land use recommendation, the proposed 
active recreational uses should be provided during the post-closure monitoring period 
and not tied to the cessation of the potential establishment of up to 12 wind turbines 
and/or solar panels on the 40-acre platform.  As such, the applicant proposes that an 
outdoor baseball hitting range may be provided at the end of Phase 5 as shown on 
Sheet 14 of the SEA Plat.   
 
Phase 6 
 
Active recreational uses constructed and operated by lessees are proposed in Phase 6 
after the DEQ post-closure period ends.  Such active recreational uses include a 
baseball hitting range with the potential for a second nine-station batting range, and a 
golf driving range and/or radio controlled aircraft field.   
 
The baseball hitting range consists of nine individual batting cage stations with an 
automated fee collection box and a centrally located pitching machine.  The golf driving 
range consists of 25 tees with a target green up to 300 yards in length with distance 
markers at 100, 200, and 300 yards.  An operations and maintenance structure 
containing 800 square feet (15 feet in height) is proposed with the golf driving range.  
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The radio controlled aircraft field consists of a field area, taxi area, flight stations, pits, 
and spectator area.  No structures are proposed.  Parking areas are provided for the 
active recreational uses and all traffic in Phase 6 are proposed to be able to make left 
turns in and right turns out at the site’s main entrance.  Figure 9 depicts the Phase 6 
development. 
 

 
Figure 9:  Phase 6 development 
 
Electrical Generating Facilities (Appendix 2B) 
 
The applicant’s Green Energy Park (GEP) is a proposed on a portion of the landfill and 
consists of four renewable electrical generating facilities:  wind, methane gas, 
geothermal infrastructure collection systems, and potentially solar panels, as interim 
uses during both the landfill operations and landfill post-closure period.  
 
Geosyntec stated in its report entitled “Feasibility Study for Renewable Energy 
Technologies Lorton Energy Park, Lorton Landfill, Virginia,” (subsequently referred to as 
the Feasibility Study) dated August 17, 2011, and provided as Appendix 2B, that the 
applicant’s proposed GEP would represent a number of significant firsts: 
 

1. If operational at an output level above 1-megawatt (actual), the GEP would be the 
largest 100% renewable energy park in Virginia5; 

                                                 
5.  Page 44 of the Feasibility Study, provided as Appendix 2B. 
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2. The GEP would be the first landfill in Virginia where a mix of two or more 
renewable energy technologies are developed6; 

3. The GEP would be the first landfill in the nation where more than three renewable 
energy technologies are developed7;  

4. The landfill would be the first in the nation to utilize the heat capacity of waste for 
geothermal energy supply to offsite end users8; and 

5. The GEP would be the first landfill of its scale to utilize four renewable energy 
technologies9. 

 
Figure 10 depicts the applicant’s proposed Green Energy Park. 
 

 
Figure 10: Applicant’s Proposed Green Energy Park 
 
It is noted that the applicant only has committed to providing the methane gas and 
geothermal infrastructures; as well as, the installation of three wind turbines in Phase 1.  
                                                 
6.  Page 44 of the Feasibility Study, provided as Appendix 2B. 
7.  Page 44 of the Feasibility Study, provided as Appendix 2B. 
8.  Page 44 of the Feasibility Study, provided as Appendix 2B.  
9.  Page 39 of the Feasibility Study, provided as Appendix 2B.   
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The applicant has indicated that the 12 wind turbines and/or solar panels proposed in 
Phases 4 and 5 could be provided by the applicant/owner and/or by others.  The 
applicant’s proposed electrical generating facilities consist of the following: 
 
Wind Turbines 
 
As previously discussed, the applicant proposes to install three wind turbines in the 
southern portion of the landfill by the end of Phase 1 and are anticipated to become fully 
operational by 2019.  Each of the wind turbines is proposed to be capable of producing 
at least one-quarter megawatt peak of electricity.  The first wind turbine is proposed to 
be installed no later than 18-months after the following approvals are obtained:  Federal 
Aviation Administration (FAA); DEQ; the County’s Geotechnical Review Board; site plan, 
land development, and structural permits; Non-Residential Use permit; and other 
applicable approvals/permits that may be determined.  It is noted that because of 
evolving technology and/or precedent being set, additional approving agencies or 
approvals may later be identified since such technology/approvals may not exist or be 
applicable at that time.  The second and third turbines are proposed to be installed 
within 36 months after having obtained the necessary approvals (described above).  The 
three proposed wind turbines are proposed to operate for their useful life or until the 
initiation of Phase 5 landfilling activities require their removal (anticipated by the 
applicant to be approximately 2037). 
 
According to Geosysntec, the combined annual electricity production of the three wind 
turbines is estimated to be approximately 585,139 kilowatt hours (kWh) of direct current 
(DC) and 450,557 kWh after the requisite conversion to alternate current (AC).  Such 
conversion is required whether for use on-site at the landfill or for use when delivered 
from the electrical grid and results in a loss of energy produced by the wind turbines.  As 
a result, the applicant has indicated a commitment to install an “inverter” or similar 
device to accomplish such conversion to AC.  Staff has proposed this as a development 
condition and is proffered by the applicant as part of pending PCA 2000-MV-034. 
 
The applicant proposes to retain a portion of the energy generated from the three  
Phase 1 wind turbines for electrical consumption by the landfill activities.  Geosyntec 
estimates that during Phase 1, within the first year or two of full wind turbine operation, 
energy consumption by the landfill activities will be 213,488 kWh or approximately 47% 
of the electricity produced by the three wind turbines (450,557 kWh after conversion to 
AC).  Geosyntec further estimates that in early Phase 2, annual electricity consumption 
will be approximately 340,652 kWh or approximately 76% of wind turbine AC production. 
The energy produced by the wind turbines is anticipated to produce electricity for the 
scale houses, scales, maintenance building, operations trailer, methane blower, and 
leachate tanks.  Within 6 to 7 years after initiating operation of the three wind turbines, 
landfill electrical consumption is expected to exceed electricity production by the three 
wind turbines. 
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The applicant proposes to contribute to the County 50% of any revenue in excess of  
2.5 cents per kilowatt hour that the applicant receives from the sale of the electricity 
produced from the three Phase 1 wind turbines to the electrical grid.  For any electricity 
produced by the Phase 1 wind turbines and consumed on-site, the applicant proposes to 
contribute to the County 50% of the price (over 2.5 cents) it would have paid to a third 
party provider for the electricity supply service net of taxes and distribution charges. 
 
By the end of Phase 5, the applicant proposes to have established an approximately  
40-acre platform for the potential to establish up to 12 wind turbines or wind 
infrastructure sufficient to produce at least three megawatt peak electric power capacity 
to be provided by public and/or private entities with the applicant’s agreement.  A 
contribution to the County of 50% of the net profit from any renewable energy sales 
related to the Phase 5 wind and/or solar infrastructure on the landfill site (referred to as 
the full Green Energy Park by the applicant) is proposed.  The wind turbines in both 
Phases 1 and 5 are proposed at a maximum height of 180 feet with the tower height 
approximately 120 feet, the rotor radius approximately 60 feet, and the tower base 
approximately 10 feet in diameter.   
 
Solar Panels 
 
In Phase 4, an approximately 10-acre area in the southern portion of the landfill is 
proposed for development of a solar panel farm by the applicant/owner and/or by others.  
By the end of Phase 5, the applicant proposes to have established an approximately  
40-acre platform on the top of the landfill to provide a platform to establish additional 
solar panels or solar conversion infrastructure sufficient to produce at least  
7.5 megawatt peak electric power capacity, to be provided by public and/or private 
entities with the applicant’s agreement.  The proposed solar panels contain approximate 
1,250 square feet (50 feet in length and 25 feet in width) and are approximately 10 feet 
in height.  The applicant indicates that the final size may be adjusted depending on the 
prevailing technology at the time of the installation, provided that the bulk regulations of 
the R-1 District are met. 
 
Methane Gas 
 
The applicant proposes to install a methane gas recovery system and associated 
connection to an off-site facility at the northwestern portion of the site in Phase 1.  
“Methane is produced from biological degradation of organic waste in landfills; rates of 
methane production are highest in freshly disposed wasted and decreased exponentially 
with time thereafter.  Because the organic content of CDD is relatively low, CDD landfills 
produced less methane more slowly than other municipal waste landfill.  Extending the 
total quantity of waste in place and period of waste placement in the landfill would 
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therefore not only increase the total methane yield, but also overcome limits on the scale 
and duration for which methane recovery is practical.10” 
 
The applicant proposes to have sufficient methane gas available to the County to 
generate the equivalent of an average of two million kilowatt hours of electricity annually.  
Should the applicant fail to provide sufficient methane gas to generate the two million 
kilowatt hours in any given year, the applicant proposes to pay the County $0.125 for 
each equivalent kilowatt of electricity that cannot be generated due to the unsupplied 
methane gas, up to a maximum payment of $250,000 in any given year.  After 2040, the 
applicant proposes to contribute to the County 50% of the methane gas that is recovered 
from the methane recovery system and proposes to continue to do so until the DEQ 
post-closure period ends. 
 
Geothermal 
 
The applicant proposes to install a geothermal recovery infrastructure in the 
southwestern area of the site in Phase 1 with the capacity to support 1 million square 
feet of building structures.  The energy would be transferred to an off-site geothermal 
storage pad as part of pending PCA 2000-MV-034 at Tax Map 113-1((1)) 12 and 13.  
The County would be permitted to utilize the geothermal at no cost but would be 
responsible for providing the required infrastructure and equipment to connect to 
geothermal energy.  If the County is unable to connect to the geothermal connection, 
then the energy would not be utilized.  The applicant proposes to maintain the 
geothermal recovery infrastructure and related access point until the DEQ post-closure 
period ends. 
 
Failure to Provide Electrical Generating Facilities 
 
Staff and the applicant have worked on a development condition to address an inability 
or failure to provide the proposed electrical generating facilities.  For any electrical 
generating facility not provided in the timeframe to be stated, the following shall be paid 
by the applicant to the Fairfax County Board of Supervisors for the respective renewable 
energy generating facility not provided within the timeframe specified in the following:  
(i) $1,000,000 for each Phase 1 wind turbine not installed within 4 years of necessary 
approvals for the landfill expansion; (ii) $6,000,000 should the methane recovery system 
not be installed within 4 years of receiving the necessary approvals for the landfill 
expansion (while still being committed to pay $250,000 or to supply two million kilowatt 
hours annually); and (iii) $1,000,000 should the geothermal not be installed as approved 
by DEQ within 4 years of receiving the necessary approvals for the landfill expansion.  In 
lieu of the payment penalty, the applicant may expend one or more of the penalty 
amounts on the installation of on-site renewable energy technology other than that 

                                                 
10.  Page 23 of the Feasibility Study, provided as Appendix 2B.  
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technology not timely provided, subject to a Board Motion authorizing such expenditure 
and installation.  The Zoning Administrator may grant extensions to the above penalty 
payment periods if it is determined that the applicant diligently has pursued said 
necessary approvals.  The necessary approvals include FAA, GRB, DPWES, DEQ, and 
applicable approval or permits. 
 
Access and Transportation (Appendix 5) 
 
The site’s main entrance is located off of Furnace Road and currently provides both 
ingress and egress.  The main entrance is proposed to remain unchanged in its location 
throughout the five phases of development. 
  
In Phase 1, the applicant proposes to construct a right turn in-only entrance (no exit) 
south of the main entrance for trucks travelling northbound on Furnace Road to access 
the site.  This is intended to improve on-site truck queuing, landfill operations, and 
internal circulation patterns.  With the completion of the southern entrance by Phase 2, 
the site’s existing main entrance is proposed to be used as an exit for trucks to turn left 
only onto Furnace Road.   
 
The Virginia Department of Transportation (VDOT) recommends construction of a right 
turn lane to serve the new southern right-in access to improve the traffic flow on  
Furnace Road.  The southern entrance is proposed to be a right-in turn lane, which 
addresses VDOT’s recommendation.  Upon entering the site, trucks follow the entrance 
road to the scale house where their loads are weighed and inspected.  Currently, there 
is a queuing area for trucks approaching the scale house.  A total of 24 queuing spaces 
are provided at the beginning of Phase 1.  At the end of Phase 1, 26 queuing spaces are 
provided.  In Phases 2 through 5, 38 truck queuing spaces are provided along the 
southern portion of the property.  The number of truck queuing spaces is based on a 
truck length of 55 feet.  With the queuing spaces provided, it is not anticipated that 
trucks would back up onto Furnace Road.  Further, an existing development condition is 
proposed to remain that permits the applicant to allow trucks to queue on-site 1 ½ hours 
before landfill operations begin Monday through Friday and 1-hour earlier before the 
landfill opens on Saturdays to further ensure that trucks are not stacked on  
Furnace Road. 
 
The Fairfax County Department of Transportation (FCDOT) recommended that the 
applicant add additional signage and traffic control devices to the site’s main entrance to 
further emphasize that only left turns are permitted into the site from southbound 
Furnace Road and a left turn only from the site’s main entrance.  The applicant is 
proposing to provide additional signage to emphasize that only left turns are permitted. 
There is an existing concrete island at the site’s main entrance, which prohibits trucks 
from making a left turn into the site from southbound Furnace Road.  This concrete 
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island is not proposed to be removed.  Staff has proposed development conditions to 
remedy this issue. 
 
An emergency entrance is located approximately 100 feet north of the proposed 
southern entrance and is proposed to remain.  However, VDOT recommends closing 
this entrance because it does not believe that it is necessary if the southern entrance is 
being constructed.  VDOT suggested that the site’s main entrance could be used as the 
emergency access.  The applicant states a need for retaining the existing emergency 
entrance given the size of the site and size and slow movement of the trucks.  Staff does 
not object to the emergency entrance remaining since it has already been established. 
 
With each phase of development, internal gravel access roads are proposed to provide 
access to the active landfill areas and upper and lower berm roads are proposed with 
the construction of the vegetated berms to provide access and maintenance to the berm.  
The access roads may shift or move from the general location as depicted on the plat 
due to the general operation of the landfill during each of the proposed phases of 
development.   
 
A total of 42 parking spaces are proposed in Phases 1-5 for landfill operations, 
maintenance, the baseball hitting range, and electrical generating facilities.  At the end 
of Phase 5, after the landfilling activities have ceased, the number of parking spaces is 
reduced to 34 spaces.  In Phase 6 with the active recreational uses, the total number of 
increases to 78 parking spaces.  Two loading spaces are proposed in Phases 1-5 and 
no loading spaces are proposed in Phase 6. 
 
A tire wash system currently exists at the site’s main entrance and would remain.  The 
tire wash system includes a wash rack/grate system to dislodge mud on truck tires.  The 
applicant proposes to improve the tire wash by adding “cattle guards” to knock off mud 
and water in three locations: before the tire wash, immediately after the tire wash, and at 
the landfill exit.  A development condition on the tire wash has been proposed. 
 
Landscaping (Appendices 6 and 7) 
 
Within the approximately 429 to 489-foot area between the north side of the berm to the 
northern property line, the applicant will maintain a 50-foot wide transitional screening 
area along the site’s northern property line, adjacent to the Lorton Valley subdivision.  
Within the 50-foot wide transitional screening area, supplemental vegetation is proposed 
consisting of deciduous and evergreen trees.  A 23,979 square foot reforestation area is 
shown in the northeastern portion of the site, south of the 50-foot transitional screening 
area and north of stormwater pond #3.  Within the reforestation area, a mix of deciduous 
and evergreen overstory and understory trees are proposed and will be stabilized with a 
seed mix of native perennials and grasses.  Figure 11 depicts the transitional screening 
and reforestation area along the northern property line.   



 
SEA 80-L/V-061-02  
2232-V13-18  Page 25 

 
 

In addition, along the southern property boundary from the southernmost point of the 
property to approximately 600 feet along the southwestern boundary and 800 feet along 
the southeastern boundary, a landscaped buffer of at least 100 feet is proposed to be 
maintained by the applicant.  In any area along this boundary where a minimum of  
100 feet of natural vegetation does not exist, the applicant proposes to provide 
additional landscaping for the review and approval of the Urban Forest Management 
Division (UFMD).  It is noted that there is proposed to be a reduction in the distance 
along the southeastern boundary from an existing 1,600 feet to 800 feet for the 
construction of the vegetated berm in this area.  Staff does not object to this reduction in 
distance since this area is outside of the EQC/RPA area and is adjacent to I-95.  There 
would be no change to the existing landscaped buffer in the vicinity of Parcel 3, which 
contains a single family dwelling. 
 

 
Figure 11:  Transitional screening, reforestation, and proposed vegetation along the northern 
property line 
 
To ensure that landscaping appropriately is installed, as part of the site plan submission 
the applicant is required to provide a landscape plan for review and approval by UFMD.  
UFMD has been working with the applicant to address the previous issues with the 
landfill landscaping and an action plan has been created and currently is being 
implemented to address those previous landscaping issues.  At the time of site plan 
review, the applicant’s arborist will develop an invasive species management plan for 
UFMD approval, in order to control non-native invasive vegetation and to promote the 
establishment of native species.  In addition, staff has proposed a development 
condition at the time of site plan that the applicant provides cash, bond, or a letter of 
credit and payable to the County in an amount determined by UFMD to ensure that the 
approved landscaping is completed. 
 
The applicant proposes that landscaping in one phase may begin before the completion 
of any prior phase to facilitate ongoing landfill operations.  An interim vegetative cover 
will be provided in disturbed areas where landfill operations are complete and where an 
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interim landfill cap has been installed for any area regardless of the phase.  Final cover 
material for the landfill will be provided in accordance with DEQ design requirements.  
Additional soil will be placed on top of the final cover in areas where tree plantings are to 
occur, subject to the review of UFMD and DEQ approval.  The final landscaping of the 
landfill is proposed to occur within one year after the termination of landfilling operations 
and completion of the full landfill cap. 
 
The subject property contains an existing tree canopy of 2,662,285 square feet.  A  
10-year tree canopy of 30% (3,264,617 square feet) is required.   The applicant 
proposes to provide a total 10-year canopy area of 3,762,728 square feet with  
1,734,528 square feet provided through tree preservation.  A total of 4,393 deciduous 
trees and 8,787 evergreen trees are proposed for the subject property.  
 
Primary and Intermediate Benches 
 
The sides of the landfill are proposed to consist of a series of benches (also referred to 
as side slope terraces or tack-on benches) and slopes, which is intended to provide a 
more naturalistic planting scheme.  The applicant stated that use of primary and 
intermediate benches of varying lengths avoids the long continuous lines of tree and 
shrub plantings, which allows plant material to be spread out over a larger area in order 
to provide a more complete and continuous view of the tree cover.  Figure 12 depicts a 
typical primary and intermediate bench on the side slope of a landfill. 
 

 
Figure 12:  Typical primary and intermediate benches on a side slope of a landfill. 
 
The slopes are designed at a 3:1 (horizontal: vertical) slope, as previously approved.  
The benches provide a relatively flat section of ground to the side slope of a landfill and 
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usually consist of structural fill material covered by a layer of topsoil.  The major function 
of a primary bench is stormwater management and maintenance access.  It is staff’s 
understanding that the bench collects stormwater runoff in a drainage ditch that 
ultimately drains into a stormwater management/best management practices facility.  A 
primary bench includes a gravel driveway to provide access for maintenance activities 
and a planting area to permit the planting of trees and shrubs.  The applicant indicates 
that primary benches could extend across the face of the landfill at varying lengths and 
could be located approximately 40 feet vertically apart.  Intermediate benches fill the 
gaps between widely spaced primary benches.   
 
As shown on Sheet 15 of the SEA Plat, a typical proposed primary bench is 
approximately 67 feet in length and consists of a final cover system located above the 
CDD waste with a protective cover above.  A minimum 3-foot layer of topsoil is located 
on top of the protective cover with an erosion control mat on top to provide protection to 
the slope of the bench.  The slope terrace of the bench is approximately 22 feet in width 
and consists of a 10-foot planting bench with a 5-foot minimum topsoil planting depth, 
which would allow for vegetated plantings, and a 12-foot wide access and stormwater 
collection bench.  The primary bench is approximately 22 feet in height.  Landfill gas 
extraction pipes may be located on the primary bench.  The locations and heights may 
vary. 
 
Intermediate benches are proposed to provide additional planting areas in between the 
primary benches.  As shown on Sheet 15 of the SEA Plat, a typical proposed 
intermediate bench is approximately 46 feet in length.  Above the CDD waste is a final 
cover system with a protective cover above, a top soil cover above that, and a minimum 
of 3 feet of topsoil with an erosion control mat above to provide protection to the slope 
of the bench.  The bench is approximately 15 feet in width, 10 feet consists of the 
planting bench with a 5-foot minimum topsoil planting depth for vegetated plantings and 
the bench could also include a gravel driveway.  Unlike primary benches, intermediate 
benches are shorter in length and width and do not collect stormwater runoff.   
 
Stormwater (Appendices 7 and 8) 
 
Best Management Practices (BMPs) 
 
The subject application is a redevelopment proposal in accordance with  
Chapter 118-1-6 of the Fairfax County Code, which defines redevelopment as “the 
substantial alteration, rehabilitation, or rebuilding of a property for residential, 
commercial, industrial, or other purposes where there is no net increase in impervious 
area by the proposed redevelopment within a Resource Protection Area (RPA) and no 
more than a net increase in impervious area within an Resource Management Area of 
20% relative to the conditions prior to redevelopment.”  Therefore, the applicant is not 
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proposing an increase in impervious area within the RPA and there is less than a 20% 
increase in impervious area from existing conditions. 
 
A total of 37.25 acres of privately maintained open space has been placed within 
conservation easements, floodplain, and storm drain easements along the northern and 
eastern boundaries of the site.  The applicant proposes a stormwater management 
pond and some recreational amenities within an existing 8.54 acre conservation area 
located along the site’s northern property line.  To offset the addition of amenities in this 
existing conservation area, the applicant proposes a nearly in kind 8.24 acre offsite 
conservation easement at the applicant’s adjacent vacant 17 acre R-1 property located 
across Furnace Road at Tax Map Parcel 113-1 ((1)) part 5.  Staff has indicated that this 
in kind offset is adequate and would provide a water quality benefit for the proposed 
application.  The proposed off-site conservation easement would receive 100% 
phosphorus removal efficiency, giving a total site phosphorus removal efficiency of 15%, 
which is greater than the 10% required for BMPs.   
 
The site also contains existing BMPs consisting of a 3.89 acre on-site conservation 
easement located along the western portion of the northern boundary and an existing 
23.81 acre floodplain easement located along the eastern portion of the site.  BMPs in 
the form of conservation and floodplain easements were provided with the current 
special exception amendment and associated approved site plan to meet the 
redevelopment requirement.  This SEA proposes to delete the public park use and to 
add electrical generating facilities, among other site improvements.  Because the 
electrical generating facilities do not result in any more impervious area than the public 
park use, the BMPs provided with the previously approved SEA still adequately serve 
the property.  Currently, the site achieves 15% phosphorous removal but will have to 
meet a minimum of 20% phosphorous removal, which exceeds the current PFM 
requirement to meet the new stormwater regulations.  The applicant has not provided 
such calculations for the new Public Facilities Manual requirements on the SEA Plat 
since the new stormwater regulations were adopted after the submission of the SEA 
Plat.  The applicant maintains that the new stormwater regulations can and will be met.  
Staff notes that that the new stormwater regulations are anticipated to be in effect on 
July 1, 2014, and the applicant will be required to meet the new stormwater regulations, 
if not grandfathered.   
 
Stormwater Detention 
 
There are seven existing stormwater management ponds on-site, numbered 2-6, 8, 
and 9.  Six of the seven ponds drain to Giles Run before crossing under I-95.  The 
southernmost pond (stormwater pond #9) drains into an unnamed tributary of Belmont 
Bay.  The entire site is within the Mill Branch watershed and there are no water quality 
control plans on the subject property.   
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The existing stormwater management ponds were designed to provide erosion and 
sediment control during the ongoing landfill operations.  As part of the proposed 
expansion of the landfill, the seven existing stormwater management ponds would be 
consolidated into four dry stormwater management basins.  Existing ponds #4-6, located 
along the eastern portion of the site, are proposed to be removed.  To compensate for 
the loss of storage volume, existing ponds #2, 3, and 8 will increase in volume and 
relocate near their original footprints as stormwater basins.  Existing stormwater 
management pond #9 will not be disturbed. 
 
Approximately 191.62 acres of runoff from the landfill is proposed to be collected in a 
series of benches that will direct the water to down drains.  The down drains will convey 
the water from the landfill slopes to a collection of four proposed stormwater basins.  
The original outfalls to all existing seven stormwater management ponds is proposed to 
remain and the pre-development controlled flow and their corresponding outfall would be 
matched in post-development conditions.   
 
Stormwater management basin #2 is proposed to have an area of 1.33 acres with a dam 
height of 22 feet and located on the north side of the landfill.  It has been designed to 
manage 34-acres of runoff from the site.  This basin is proposed to replace an existing 
stormwater management pond identified as existing pond #2 and the basin is proposed 
to be reconstructed with a new outfall structure and the new outfall would remain within 
the existing channel.   
 
Stormwater management basin #3 is proposed to have an area of 2.40-acres with a dam 
height of 14 feet and located in the northeastern corner of the site on the north side of 
the landfill.  It has been designed to manage 79.50-acres of runoff from the site.  This 
basin would replace four existing stormwater management ponds, existing ponds #3-6, 
in order to reduce land disturbing activity and environmental impacts within the limited 
space between the proposed landfill expansion and existing floodplain. Stormwater 
basin #3 is located outside of an existing 40-foot wide gas easement located along the 
site’s northern boundary.  Two above grade stormwater aerial outfall steel pipes are 
proposed from the base of the landfill to basin #3.  Basin #3 is proposed to be designed 
to meet or exceed proportional improvement design requirements for the four existing 
stormwater management ponds.  Loss of vegetation will occur for development of  
basin #3 and its associated access road.  The applicant provided on Sheet 21 of the 
SEA Plat and shown as Figure 11 in this staff report an illustration demonstrating the 
location of stormwater basin #3 to Lorton Valley, existing/proposed vegetation, and a  
50-foot transitional screening area, and an existing ridge that shields visibility to the 
basin.   
 
Stormwater management basin #8 is proposed to have an area of 35,760 square feet 
with a dam height of 15 feet and located in the southeastern corner of the site on the 
east side of the landfill.  It has been designed to manage 31.33-acres of runoff from the 
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site.  This basin would replace existing stormwater management pond #8 and is 
proposed to be reconstructed with a new outfall structure with the new outfall remaining 
within the existing channel. 
 
Existing stormwater management pond #9 consists of 1.34-acres with a dam height of  
18 feet and located in the southern-most corner of the site.  The existing pond would not 
be disturbed.  The pre-development and post-development drainage area, impervious 
area, and runoff volume would remain unchanged. 
 
Each of the four proposed stormwater management basins have been designed for the 
2 and 10-year storm events and the applicant has demonstrated that the stormwater 
release would be less than the pre-development conditions.  Staff noted that there was a 
2005 downstream complaint at 10201 Richmond Highway; however, most of that 
property lies within a 100-year floodplain.  No other downstream drainage complaints 
were on file. 
  
Outfall 
 
As previously discussed, the proposed landfill expansion would consolidate seven 
existing stormwater management ponds into four proposed basins.  Stormwater pond #9 
will not be disturbed and would function as originally designed.  Some internal drainage 
divides have been altered from the existing conditions so that runoff would be diverted 
into larger ponds to minimize the reconstruction of smaller ponds should natural divides 
be maintained.  Environmental impacts would be minimized with this diversion.  Basin #2 
would collect runoff from most of the drainage area serving existing pond #2.  Proposed 
basin #3 would collect the remaining runoff from existing pond #2, the runoff from the 
drainage area serving existing pond #3, and runoff from the drainage areas collected by 
existing ponds #4-6 (on the western portion of the site), which are proposed to be 
removed.  The drainage area serving existing pond #9 would not change.  The overall 
drainage divide for the site has been maintained from the existing conditions.  Therefore, 
the applicant provides that stormwater outfall has been addressed pursuant to  
Sections 6-0203.3A and 4C of the Public Facilities Manual. 
 
Section 15.2-2232 of the Code of Virginia Analysis (Appendix 9) 
 
The applicant’s proposal includes electrical generating facilities:  specifically, wind and 
solar infrastructures.  As previously discussed, the County Attorney determined that a 
review of Section 15.2-2232 of the Code of Virginia (2232 Review) is required for the 
wind and solar electrical generating facilities but not for the proposed methane gas and 
geothermal energies. 
 
Section 15.2-2232 requires that all public areas, public buildings or structures, and 
public utility or public service corporation facilities be in accord with the Fairfax County 
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Comprehensive Plan and be reviewed by the Planning Commission to determine if the 
general or approximate location, character, and extent are substantially in accord with 
the Comprehensive Plan.  As such, the applicant filed a concurrent 2232 Application 
with this SEA and the 2232 Review has been included in this staff report as Appendix 9.   
 
The Fairfax County Comprehensive Plan, 2013 Edition, Area IV, Lower Potomac 
Planning District, as amended through April 9, 2013, LP2 Lorton-South Route 1 
Community Planning Sector, page 75 specifically states the following: 
 

Recommended Land Use Plan 
 
The land use plan in the Lorton-South Route 1 area includes: "gateway" 
site and building design; low and high density residential areas; industrial 
areas; "Town Center" and related uses; public facility use; recreational 
area; and environmentally sensitive areas. Although these uses are 
generally contained in one or two distinct subareas of the sector, it is 
envisioned that they will work in concert to create a comprehensive and 
interrelated community. Descriptions of the general concepts and 
recommendations are summarized below. 
 
Recreational Area 
 
The largest area planned for recreation or public park uses in the sector is 
located south of Dixon Street, west of I-95 and east of Furnace Road. 
While the area currently contains a large private debris landfill, it is 
envisioned that when landfill operations cease that this area will be 
developed with private or public recreational uses such as a golf course. 
 

 Sub-unit B4 
 
Sub-unit B4 contains a private debris landfill. To help mitigate any visual 
impacts upon the surrounding area, buffers should be maintained around 
the landfill. When the landfill is built-out, it is recommended that the site 
ultimately be developed with active recreational uses such as a golf 
course. 

 
It is noted that the subject property also is located within Sub-unit B5 of the Lorton-South 
Community Planning Sector of the Comprehensive Plan.  Since no landfill activities are 
proposed in this sub-unit, the land use recommendation for Sub-unit B5 is not 
applicable. 
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Location 
 
Three wind turbines are proposed in Phase 1 located in the southern portion of the 
landfill and are proposed to be removed in Phase 5 to enable completion of landfill 
operations in the area where the wind turbines are located.  An approximately 10-acre 
area in the southern portion of the landfill will be available for a potential solar panel farm 
by the applicant/owner and/or by others in Phase 4.  Additionally, during the landfill  
post-closure period, up to 12 wind turbines and/or solar panels could be installed by the 
applicant/owner and/or by others on the 40-acre platform on the top of the landfill. 
 
While the subject property is not located in a historic district, during the 2232 Review, 
staff stated that there are two National Register of Historic District in the vicinity of the 
subject property – the Town of Occoquan and the D.C. Workhouse and Reformatory.  
The applicant documented the potential visibility of the proposed wind turbines on the 
Town of Occoquan.  Staff noted that if federal licensing or permitting for the installation 
of the proposed solar panels and wind turbines are required, this may require a review 
based on Section 106 of the National Historic Preservation Act of 1966 (NHPA), and the 
applicant should contact the Virginia Department of Historic Resources for guidance.  
Section 106 of the NHPA requires federal agencies to consider the effects on historic 
properties of projects they carry out, assist, fund, permit, license, or approve.  Further, 
when authorized by federal statute non-federal entities may be delegated legal 
responsibility for Section 106 compliance.  The applicant indicated that a Section 106 
review is not required since no federal permits are required.  Staff forwarded the 
application to the Town of Occoquan for review but has not received any comments. 
 
As part of the 2232 Review, the applicant provided a report entitled “Feasibility Study for 
Renewable Energy Technologies Lorton Energy Park, Lorton Landfill, Virginia,” 
(subsequently referred to as the Feasibility Study) dated August 17, 2011, prepared by 
Geosyntec Consultants, which evaluated the feasibility of renewable energy 
technologies at the subject property.  A copy of the Feasibility Study is provided as 
Appendix 2B. 
 
The Feasibility Study indicated that constructing the proposed berm would allow for an 
increase landfill capacity and would create a height that would increase the potential for 
generation of the renewable energy at the landfill site.  At the landfill location “consistent 
wind speeds for optimal wind power exploitation occur above a 475 feet above mean 
sea level, about 250 feet above the average surrounding ground surface.  Placing a 
turbine on top of this landfill with the rotor above this level would provide access to 
steady winds.11”  Geosyntec states that “this site is located outside of mapped areas of 
high wind power potential in Virginia but potentially within the zone of “good” wind 
availability associated with the Chesapeake Bay.12”  For the proposed wind turbines, the 
                                                 
11.  Page 18 of the Feasibility Study, provided as Appendix 2B. 
12.  Page 34 of the Feasibility Study, provided as Appendix 2B. 
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study indicated that “increasing the top deck area available at the highest elevation of 
the landfill (final debris elevation of 412 feet above sea level) will facilitate installation of 
wind turbines with rotor heights above the surrounding land surface where wind speeds 
are higher, more constant, and reliable throughout the year, without the need to 
construct excessively tall turbine towers.13” 
 
With respect to the proposed solar panels, “construction of the berm and resulting 
increased of the landfill surface area would provide significantly increase area of 
southward facing side slopes, which provide a larger area for deployment of solar arrays 
with higher incident of solar radiation exposure.14”  
 
The applicant maintains that the three proposed wind turbines at the southern end of the 
landfill in Phase 1 will not be visible to the residents of Lorton Valley, the residential 
community closest to the landfill.  The applicant indicates that the only homes that will be 
able to view the three wind turbines are located a significant distance from the landfill 
across I-95 and on high points of land.  Only those homes with a view of the north slope 
not impeded by intervening topography, trees, or structures may experience perceptible 
visual difference in the profile of the landfill, depending upon the respective distance 
from and angle to that slope.   
 
The applicant provided multiple photographic simulations depicting the existing and 
projected conditions of the subject property in 2013, 2019, 2033, 2040, and 2050.  The 
photo simulations are provided as part of Appendix 9.  Based on a review of the photo 
simulations, it is staff’s opinion that the proposal would not appear to have an adverse 
negative visual impact given the distance from residential properties.  Also depicted in 
the photo simulations, the proposed landscaping provides a more natural screening 
effect on the north and east slopes of the landfill.  A vegetated berm and a 50-foot wide 
vegetated buffer are located between the closest residential neighborhood to the north 
and softens the appearance of the proposed Phase 5 wind turbines at their proposed 
elevation. 
 
Character 
 
Although the placement of wind turbines atop the landfill may be visible from adjacent 
property, staff does not believe it would cause an adverse visual impact due to the 
location of the proposed wind turbines and staff believes that the subject property is a 
suitable location for this type of use.  The proposed wind turbines would be situated at a 
height and location that would minimize visual impacts to residential neighborhoods to 
the north in Phase 5 and the D.C. Workhouse and Reformatory Historic District to the 
west/northwest of the landfill.  Interstate-95 to the east serves as a buffer, as does the 
existing landfill and open space to the south and west to minimize the visual impact.  
                                                 
13.  Page 40 of the Feasibility Study, provided as Appendix 2B. 
14.  Page 40 of the Feasibility Study, provided as Appendix 2B 
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The solar panels are proposed to be 10 feet in height and placed low to the ground and 
fixed in their locations and are not anticipated to create a negative visual impact to 
adjacent properties. 
 
Extent 
 
The Feasibility Study also addressed concerns associated with the proposed solar and 
wind infrastructures.  With wind turbines, there are environmental concerns, such as 
visual impact, noise, and risk of bird collisions.  The Feasibility Study indicates that the 
installation of wind towers would require identification of known airports and landing 
strips in the vicinity of the landfill and installation of aviation warning light on the towers.  
In addition, the Federal Aviation Administration (FAA) conducted an aeronautical study 
under the provisions of 49 U.S.C., Section 44718 and if applicable Title 14 of the Code 
of Federal Regulations, part 77, concerning the installation of the three wind turbines 
proposed at the southern portion of the landfill in Phase 1.  The Phase 5 proposed wind 
turbines were not included in the FAA review.  The FAA concluded that the three  
Phase 1 wind turbines do not exceed obstruction standards and would not be a hazard 
to air navigation and such determination is provided as Exhibit 10 of Appendix 2B.  It is 
noted that the FAA determination expires on June 10, 2014, and the applicant 
acknowledges that it will need to reapply for another FAA determination.   
 
The Feasibility Study also indicated that visual and aesthetic concerns commonly are 
expressed concerns with wind turbines and that determination of adverse visual impact 
is highly subjective as it depends on the values, beliefs, and experiences of individual 
views. 
 
The applicant demonstrated that no substantial noise impacts are expected to emanate 
from the proposed wind turbines.  According to Geosyntec, “at a distance of 1,600 feet 
away from the turbines, the noise (at less than 40dBA) would be only 1/16th that of 
nearby traffic on I-95 (at about 80 dBA) and less than that of a normal conversation (at 
about 50 dBA).  The turbines would not add any noise above the ambient level of 
suburban residential areas at night.15” 
 
In addition to visual and noise effects commonly associated with wind turbines, bird 
collisions have been raised as a concern.  According to Geosyntec, “the collision rate of 
birds with turbines is reportedly very low, similar to that from electrical transmission 
lines.16”  Geosyntec further states that “[b]uildings (particularly with glass facades), 
communications towers, traffic, and house cats are responsible for far greater numbers 
of bird deaths per year than wind turbines.17”   
 
                                                 
15.  Exhibit 6 of the Feasibility Study. 
16.  Exhibit 2 of the Feasibility Study. 
17.  Exhibit 2 of the Feasibility Study. 
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Concern has been raised on the potential impact of the proposed wind turbines on 
migratory bird patterns and on wildlife.  In particular, a bald eagle has been reportedly 
spotted at the subject property.  While bald eagles are no longer an endangered 
species, they are protected under the Bald and Golden Eagle Protection Act and the 
Migratory Bird Treaty Act.  On March 23, 2012, the U.S. Fish and Wildlife Service 
released “Land-Based Wind Energy Guidelines,” (Guidelines) which are voluntary 
guidelines designed to help wind energy project development avoid and minimize 
impacts of land-based wind projects on wildlife and their habitat (located at 
http://www.fws.gov/windenergy/docs/WEG_final.pdf).  This guideline replaces interim 
voluntary guidelines that had been in place since 2003.  The Guidelines are intended to 
help smart siting, design, and operation of wind energy infrastructure.   
 
The U.S. Fish and Wildlife Service states that “[t]he Guidelines use a “tiered approach” 
for assessing potential adverse effects to species of concern and their habitats. The 
tiered approach is an iterative decision-making process for collecting information in 
increasing detail; quantifying the possible risks of proposed wind energy projects to 
species of concern and their habitats; and evaluating those risks to make siting, 
construction, and operation decisions. During the pre-construction tiers (Tiers 1, 2,  
and 3), developers are working to identify, avoid and minimize risks to species of 
concern. During post-construction tiers (Tiers 4 and 5), developers are assessing 
whether actions taken in earlier tiers to avoid and minimize impacts are successfully 
achieving the goals and, when necessary, taking additional steps to compensate for 
impacts.”  Briefly, the tiers address: 
 

 Tier 1 – Preliminary site evaluation (landscape-scale screening of possible project 
sites); 

 Tier 2 – Site characterization (broad characterization of one or more potential 
project sites); 

 Tier 3 – Field studies to document site wildlife and habitat and predict project 
Impacts; 

 Tier 4 – Post-construction studies to estimate impacts; 
 Tier 5 – Other post-construction studies and research. 

 
The applicant is willing to commit to Tiers 1 and 2.  Staff has proposed a development 
condition requiring the applicant to submit reports based on the five tiers identified in the 
Guidelines, as may be applicable, at various points of the wind turbine development, as 
provided above. 
 
Potential impacts with solar panels include glare and reflectivity.  According to 
Geosyntec, “most solar panels are now designed with at least one anti-reflective layer 
and may have multiple layers thereby further reducing reflectivity.  According to one 

http://www.fws.gov/windenergy/docs/WEG_final.pdf
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study, the reflectivity of solar panels is less than dry sand.18”  Geosyntec stated that no 
special precautions are needed for aircraft and that reflection on airplanes has been 
reported to be less than that from large industrial rooftops and significantly less than 
from lakes or seas.  Geosyntec noted that there is no evidence of solar panels causing 
significant issues for birds.  In staff’s opinion, the applicant has demonstrated that no 
substantial visual, noise, or bird impacts are anticipated with the proposed wind turbines 
and solar panels.   
 
Solid Waste Management (Appendices 10 and 10A) 
 
The County’s Solid Waste Management Plan 2004-2040 (SWMP) was published in 2004 
and describes the County’s integrated strategy for the management of non-hazardous 
solid waste generated within the County over the next 20 years.  The SWMP is available 
at http://www.fairfaxcounty.gov/dpwes/swmp/.    
 
According to Solid Waste Management staff, County-generated CDD waste is primarily 
disposed at three private CDD landfills in the County:  Hilltop Sand and Gravel Company 
Debris Landfill (located in Newington); Lorton CDD Landfill (the subject property); and 
Rainwater Concrete Company Landfill (located in Lorton).  Hilltop Sand & Gravel has 
since closed, and Rainwater accepts a limited amount of CDD waste and is nearing its 
capacity.  In addition, two CDD landfill facilities in neighboring counties also receive the 
County’s CDD waste:  Potomac Landfill (located in Dumfries) and Fauquier County 
Corral Farm Municipal Solid Waste Landfill (located in Warrenton).  The CDD landfills 
are privately operated, with the exception of the Corral Farm Landfill.  Most CDD is 
transported directly from the generation site to the landfill.  The private CDD landfills 
accept material from a wide area, including out-of-state sources.   
 
With the decline of the economy in 2007, the quantity of construction debris waste also 
declined.  As such, the applicant indicates that it did not experience “normal” waste 
volumes, which affected the applicant’s ability to fill and properly close the landfill by 
January 1, 2019.  According to the applicant, assuming a return to and maintaining of 
“normal” waste volumes and types, based on the estimated remaining capacity, the 
applicant would need a closure date of 2020 to 2022 in order to properly close the 
landfill.  However, the applicant is requesting a closure date of 2040, which would 
increase the fill capacity and permit the installation of the vegetated berms needed to 
establish a 40-acre platform at the top of the landfill for the proposed wind and solar 
infrastructures. 
 
In addition, the applicant indicates that if this proposed application is not approved and 
the closure date of the landfill remains on January 1, 2019, then the applicant would 
increase recycling activities at its currently approved mixed waste reclamation facility 

                                                 
18.  Exhibit 2 of the Feasibility Study. 

http://www.fairfaxcounty.gov/dpwes/swmp/
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located across Furnace Road from the landfill.  According to the applicant, this facility 
would receive an increase in trucks, which currently go to the landfill to dispose of waste.  
At the applicant’s mix waste reclamation facility, the waste would be sorted then 
transferred to sites where it could be reused or disposed.  The applicant has noted that 
the truck restriction from Lorton Road to southbound Furnace Road does not apply to 
the mixed waste reclamation facility, as it does with the landfill.  The applicant maintains 
that the benefits of extending the useful life of the landfill provides CDD disposal 
capacity to support the County’s needs, retains environmental benefits of not having to 
transfer waste to out-of-County landfills, and supports the County objectives for 
renewable energy. 
 
Solid Waste Management staff finds the benefits of continued operation of the landfill in 
the County difficult to quantify.  As indicated earlier, the Rainwater Landfill is the other 
active CDD landfill in the County.  The subject landfill accepted 845,000 tons of material 
in 2012 compared with 24,000 tons accepted at the Rainwater Landfill.  The annual 
report filed by the subject landfill with the State indicated that approximately  
400,000 tons of CDD originated in Virginia, but the specific jurisdiction is not required to 
be obtained/reported.  In general terms, the benefit of continued operation of the subject 
landfill would be assured CDD disposal capacity for the next 27 years, offsetting the 
need for longer transport of up to 400,000 tons per year of material.  Should the subject 
landfill close, the Rainwater Landfill in the County, the Potomac Landfill in Dumfries, and 
the recycling facilities in Manassas could provide some nearby alternatives for some of 
the material.  Local recycling facilities, such as the one the applicant operates across 
from the landfill or transfer operations will most likely be needed to facilitate the disposal 
of waste material. 
 
It is noted that given the detail and complexity of the proposed landfill expansion, 
electrical generating facilities, and post-closure plans for the landfill, staff proposes to 
carry forward and expand upon a development condition that would require proposed 
landfill expansion and the electrical generating facilities proposed in Phase 1 to be 
subject to the review and approval of the County’s Geotechnical Review Board (GRB) 
prior to site plan approval.  
 
In addition, the applicant is subject to the Virginia Solid Waste Management Regulations 
(VSWMR) contained in Virginia Administrative Code, Title 9, Agency 20,  
Chapter 81(9VAC20-81), which provides the standards and procedures pertaining to the 
management of solid waste by providing the requirements for siting, design, 
construction, operation, maintenance, closure, and post-closure care of solid waste 
management facilities in Virginia.   
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DEQ Permitting Process 
 
The Virginia Waste Management Act (VWMA) requires that all solid waste management 
facilities obtain a permit to operate and for expansions from DEQ.  The applicant 
previously obtained a solid waste permit for the subject landfill.  The applicant indicated 
that should this special exception amendment be approved, it would then initiate the 
DEQ application process for a Major Permit Amendment to the existing waste permit in 
accordance with the VSWMR and as detailed in a fact sheet published by DEQ entitled 
“The Landfill Permitting Process in Virginia,” provided as Appendix 10A.  It is noted that 
this fact sheet pertains to new sanitary waste landfills, but the general process remains 
applicable. 
   
The DEQ permit process requires that the local government first make a decision to 
approve or to deny construction of or modification to a landfill.  After the local 
government approval, an applicant would notify DEQ of an intent to establish or to 
modify an existing permit (Major or Minor Permit Amendment), which includes three 
separate document submissions:  The Notice of Intent, Part A Application, and Part B 
Application.  The following is from DEQ’s Solid Waste Permit Manual, located at: 
http://www.deq.virginia.gov/Portals/0/DEQ/Land/Guidance/revswpm.pdf. 
DEQ’s Solid Waste Permit Manual reflects DEQ policy and regulations contained in the 
9VAC20-81-450-470 and provided as part of Appendix 10A.  
 
In general, the Notice of Intent includes submission of the following: 
 

 Disclosure Statement – requires a disclosure statement for each key personnel 
of the company. 

 Certification by the Local Governing Body – states that the location and the 
operation of the proposed facility or modification is consistent with the applicable 
local or regional solid waste management plan and is in accordance with all local 
ordinances. 

 Permit Application Fee. 
 Disposal Capacity Guarantee – applicable to a new sanitary landfill or expansion 

of an existing sanitary landfill.  
 Host Community Agreement – applicable to construction of a new sanitary landfill 

or to expand an existing sanitary landfill; and 
 Director’s Determination of Need – requires a determination that there is a need 

for the additional capacity. 
 
Once the Notice of Intent has been found to be complete, the applicant may submit the 
Part A Application, which includes the following: 
 
 
 

http://www.deq.virginia.gov/Portals/0/DEQ/Land/Guidance/revswpm.pdf
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 Proof of ownership. 
 Facility Location Requirements – requires solid waste management facilities to be 

properly located to ensure that their performance will not lead to unapproved 
releases to the environment and to not disturb areas where the public and 
sensitive natural environments may be adversely affected. 

 Hydrologic and Geotechnical Report. 
 Description of the Site’s Geology – requires a catalog of aquifers and geological 

features that might affect the operation of the facility. 
 Notification Statement – requires written notice to adjacent property owners or 

occupants. 
 Other information that may be requested by DEQ. 
 Virginia Department of Transportation Adequacy Report – applicable to new 

sanitary landfills. 
 Landfill Impact Statement – applicable to new sanitary landfills. 
 Consistent with the Local Solid Waste Management Plan – requires facilities to be 

consistent with the local solid waste management plan. 
 Public Interest Served – requires facilities to serve the public interest. 

 
Once the Part B Application is deemed technically adequate, the applicant may submit 
the Part B Application, which includes the following: 
 

 Plans – includes Design Plans, Closure Plan, and Emergency (Contingency) 
Plan. 

 Design Report – explains and supplements the design plans and shows all the 
design calculations. 

 Construction Quality Assurance Program Plan – ensures the constructed waste 
facility meets or exceeds all design criteria, plans and specifications in the permit. 

 Operations Manual – details procedures by which the landfill operator shall 
implement the design plans and specifications. 

 Permit Application Fee. 
 Financial Assurance Documentation – demonstration of compliance with the 

Financial Assurance Regulations for Solid Waste Facilities.   
 
After DEQ deems the Part B Application to be administratively and technically complete 
(which includes DEQs own technical analysis), DEQ will advise the applicant whether it 
will prepare a draft permit for public participation.  When the draft permit is ready, a 
notice of availability of the draft permit and a solicitation of public comments will be 
advertised in a local newspaper.  A public hearing is held by DEQ with a 30-day public 
comment period.  After the public comment period ends, DEQ has 90-days to respond to 
the public comments and to render a decision on the Major Permit Amendment.  DEQ 
issues a certificate to operate once it has concluded its review process and has deemed 
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the operation of the landfill in accordance with State and Local regulations.  Approval of 
the permit ensures that the requirements of the VWMA and VSWMR are met.   
 
As noted in the Part B Application, a financial assurance is required in accordance with 
the Financial Assurance Regulations for Solid Waste Disposal, Transfer and Treatment 
Facilities (9VAC20-70) to assure that owners and operators of permitted or unpermitted 
waste management facilities are financially responsible for the closure, post-closure care 
and corrective action at their facilities.  The purpose of this financial assurance is to 
ensure that should the owner/operator of the landfill walk away, file bankruptcy, or for 
some reason cannot close the landfill or conduct post-closure activities, then DEQ will 
have the money available to complete the necessary closure and post-closure care 
activities at the landfill.  For CDD landfills, post-closure activities generally last 
approximately 10 years.  DEQ also determines the amount of financial assurance to be 
posted based on the cost estimate for all aspects of closing and conducting post-closure 
care.  Once DEQ has approved the facility’s certification of completion of closure and 
post-closure activities, the financial assurance is returned to the owner/operator.  As 
such, this provides the assurance that the landfill will be left in a safe condition and in 
such a state that it can be used for development of the property in accordance with the 
adopted comprehensive plan. 
 
Park Authority Analysis (Appendix 11) 
 
The applicant proposes to contribute $3.2 million to the Fairfax County Park Authority no 
later than January 31, 2019, for recreational facilities in the Lorton/South County area.  
The Park Authority is satisfied with the applicant’s proposed contribution.  In addition, 
the applicant proposes to delete the previously approved development condition to 
dedicate the entire subject property to the Park Authority following the DEQ post-closure 
period.  The Park Authority does not object to deletion of the existing development 
condition for the public park dedication. 
 
In addition, Park Authority recommends that the applicant use locally-common native 
plants for landscaping and restoration efforts; control non-native, invasive vegetation  
on-site; and establish a vegetative management plan to control invasive species and 
promote native plant species.  Staff has proposed to carry forward an existing 
development condition that requires a landscape plan to be submitted for review and 
approval by the Urban Forest Management Division of the Department of Public Works 
and Environmental Services. 
 
The Park Authority also recommends a Phase 1 archeological study for the areas 
proposed to be disturbed.  Staff proposes to carry forward an existing development 
condition that addresses this issue.  Additionally, the Park Authority recommends 
detaining and treating stormwater runoff to preserve water quality and to protect the 
environmental health of parkland and the Giles Run watershed.  As previously discussed 
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in the Stormwater section of this report, the applicant proposes to consolidate seven 
existing stormwater ponds into four stormwater basins and such basins have been 
designed for the 2 and 10-year storm events for stormwater detention.  In addition, water 
quality will have to be met in accordance with the new stormwater regulations, which the 
applicant maintains that it can and will meet. 
 
Finally, the Park Authority recommended that the applicant coordinate with State and 
local regulatory authorities to assess the environmental impacts of the proposed wind 
turbines to birds.  As previously discussed in the 2232 Review, staff has proposed a 
development condition that requires the applicant to provide reports based on the five 
tiers identified in the U.S. Fish and Wildlife Service’s “Land-Based Wind Energy 
Guidelines,” and to address each tier at various points of the wind turbine development, 
as recommended in the Guidelines.  With the proposed development conditions the 
issues have been addressed. 
 
Health Department Analysis (Appendix 12) 
 
The Health Department indicated that property located at Tax Map Parcel 113-1 ((1)) 7, 
(10209 Furnace Road) is served by an onsite sewage disposal system; as well as, by 
private well water supply.  The Health Department stated that the septic and well are not 
to be affected by the expanded operation of the landfill.  Parcel 7 is an approximately  
1-acre property that is owned by the applicant and is vacant.  It is not expected that the 
landfill operations will affect the septic and well on this property. 
 
 
ZONING ORDINANCE PROVISIONS  
 
Standards for all Category 2 Heavy Public Utility Uses (Sect. 9-204) 
 
In addition to the general standards set forth in Sect. 006 of the Zoning Ordinance, all 
Category 2 special exception uses shall satisfy the following standards.  The CDD 
landfill and the electrical generating facilities (solar, wind, methane gas, and 
geothermal) are Category 2 uses. 
 
Standard 1:  All uses shall comply with the lot size requirements of the zoning district in 
which located.  
 
The subject property is located in the R-1 District, which requires a minimum lot area of 
36,000 sq. ft. and a minimum lot width of 150 feet.  With a lot area of approximately  
250-acres and a lot width well in excess of 150 feet, this standard has been satisfied. 
 
Standard 2:  All buildings and structures, except below-ground facilities, shall comply 
with the bulk regulations of the zoning district in which located.  
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As previously discussed, the proposed solar panels and methane and geothermal 
infrastructures are proposed to meet the bulk regulations.  However, the wind turbines 
are proposed to be a maximum height of 180 feet and exceed the maximum permitted 
building height of 60 feet in the R-1 District.  As previously noted in the applicant’s 
Statement of Justification, approximately 47% of wind turbine alternate current energy 
initially would be consumed by the landfill; however, early in Phase 2 the landfill 
electrical consumption is expected to exceed the electricity produced by the three  
wind turbines proposed in Phase 1.  As such, given that the wind energy being 
generated by the three Phase 1 wind turbines will be used primarily to power activities 
conducted at the landfill, the Zoning Administrator has determined that the three  
Phase 1 wind turbines may be considered accessory to the landfill use.  The Zoning 
Administrator previously determined that a wind turbine that is designed and used for the 
purpose of providing electrical energy to the principal use on a property on which it is 
located be permitted as an accessory use and is exempt from the maximum height 
limitations in accordance with the provisions of Sect. 2-506 of the Zoning Ordinance.  
Such use, however, is subject to the location restrictions of Par. 12 of Sect. 10-104 of 
the Zoning Ordinance, which requires that the wind turbines be located outside of the 
minimum required front yard and side yards for the zoning district in which located and 
must be set back a distance equal to its height from the rear lot line.  The proposed 
three Phase 1 wind turbines meet this requirement. 
 
In Phase 5 (estimated to be 2037) the three Phase 1 wind turbines would be removed, 
closure of the landfill operation will have commenced and an approximately 40-acre 
platform for the potential to establish up to 12 wind turbines or wind infrastructure 
sufficient to produce at least three megawatt peak electric power capacity would be 
created.  It is clear that the establishment of the proposed12 wind turbines would not be 
deemed an accessory use to the closed landfill operation, but would be an electrical 
generating facility and would be required to meet the bulk regulations of the zoning 
district including the maximum building height.  Currently, the Zoning Ordinance does 
not provide for a modification or waiver to the bulk regulations for Category 2 Heavy 
Public Utility Uses; a variance approval by the Board of Zoning Appeals (BZA) would be 
needed to permit the Phase 5 wind turbines at the proposed height on the subject 
property.  However, with renewable energy sources such as wind turbines becoming 
more prevalent, the Zoning Administrator has indicated that an amendment to the 
Zoning Ordinance to allow the Board of Supervisors to consider an increase in building 
height for Category 2 Heavy Public Utility Uses as part of the special exception approval 
process rather than through a variance application would be a more appropriate 
mechanism to address similar requests going forward.   Therefore, staff has drafted a 
proposed development condition that allows the 12 wind turbines proposed after closure 
of the landfill to be permitted based on a future amendment to the Zoning Ordinance or 
in the absence of such an amendment, a variance application would need to be 
submitted and approved by the BZA prior to installation of the 12 wind turbines.  In 
staff’s opinion, with the proposed development condition, this standard is satisfied.   
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Standard 3:  No land or building in any district other than the I-5 or I-6 District shall be 
used for the storage of materials or equipment, or for the repair or servicing of vehicles 
or equipment, or for the parking of vehicles except those needed by employees 
connected with the operation of the immediate facility.  
 
No storage of materials, equipment, or for the repair or servicing of vehicles or 
equipment, or for the parking of vehicles except those needed by employees connected 
with the operation of the use are proposed.  As such, this standard has been satisfied. 
 
Standard 4:  It shall be conclusively established that the proposed location of the special 
exception use shall be necessary for the rendering of efficient utility service to 
consumers within the immediate area of the location.  
 
The CDD landfill does not provide utility service to consumers.  The proposed utilities 
(solar, wind, methane, geothermal) are proposed as a renewable energy demonstration 
project that are not intended to be a primary utility service but as interim uses during 
both the landfill operations and post-closure periods.  As such, this standard is not 
applicable. 
 
Standard 5:  Before establishment, all uses, including modifications or alterations to 
existing uses, shall be subject to the provisions of Article 17, Site Plans. 
 
A development condition is proposed that the proposed uses shall be subject to the 
provisions of Article 17, Site Plans, of the Zoning Ordinance.  In addition, as previously 
discussed, staff proposes that at the time of site plan review, the applicant shall provide 
a geotechnical report of the landfill expansion and the proposed electrical generating 
facilities to the County’s Geotechnical Review Board (GRB) for its review and approval.  
With the proposed development condition, this standard has been met. 
 
Additional Standards for Landfills (Sect. 9-205) 
 
The following standards shall apply to all landfills that are not owned and/or operated by 
a public agency.  
 
Additional Standard 1:  No special exception for a landfill shall be valid unless the 
Virginia Department of Environmental Quality approves the site for landfill use.  
 
As previously discussed in the Background section of this report, since 1976, a debris 
landfill was established on a portion of the subject property pursuant to the approval of a 
grading permit.  The existing DEQ permit for the landfill, Waste Permit #331, was issued 
in 1981, with subsequent amendments.  As previously discussed, DEQ will require a 
Major Permit Amendment for the applicant’s proposed special exception amendment 
uses.  This standard has been addressed. 
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Additional Standard 2:  Every special exception for a landfill shall be deemed to 
incorporate as specific conditions all other provisions of law related to such use.  
 
Development conditions for the landfill were approved when the Board of Supervisor’s 
approved the special exception for the landfill in 1981 and when the Board of 
Supervisors approved the special exception amendment in 2007.  Staff has proposed 
development conditions for this special exception amendment.  With the proposed 
development conditions, this standard has been met. 
 
Additional Standard 3:  No special exception shall be granted unless the applicant 
demonstrates conclusively through comprehensive soil and groundwater investigations 
and subsequent design methods that no unacceptable pollutants will be introduced into 
surface or groundwater or otherwise cause a potential health hazard.  
 
There is an existing development condition that requires the applicant to prepare and 
implement a Groundwater Monitoring Program in accordance with Virginia’s Solid 
Waste Management Regulations.  This includes testing for non-methane volatile organic 
compounds.  This condition requires that all water test results be submitted to DEQ, the 
County’s Health Department, and the Solid Waste Program, DPWES.  The development 
condition also requires that if any off-site private well is adversely affected by the landfill 
operation, as determined by DEQ or Fairfax County, then the landfill owner must 
provide an adequate potable water supply to any affected property within 48-hours of 
being notified of such a determination.  Staff is unaware of unacceptable pollutants 
having been introduced into the surface or groundwater or otherwise cause a potential 
health hazard.  With the proposed development conditions, this standard has been 
addressed.   
 
Additional Standard 4:  Every landfill shall be subject to such additional regulations as 
may be adopted by the Board of Supervisors. The Board may limit the type of debris 
and materials to be deposited and may require a degree of soil compaction adequate to 
support ultimate use of the property in accordance with the adopted comprehensive 
plan.  
 
The applicant has been subject to a development condition in which the subject landfill 
can only receive construction, demolition, and debris materials, as defined in  
Section 104 of the County Code and as deemed permissible by DEQ.  In addition, the 
applicant is subject to the Unauthorized Waste Control Plan, required by the Virginia 
Solid Waste Management Regulations, which provides the waste materials that are 
prohibited.  No waste materials are proposed to be burned on-site.  In addition, dredged 
soils may be deposited at the landfill so long as the dredged soils entering the site meet 
the DEQ definition of acceptable waste for construction, demolition, and debris landfills.  
The development conditions described are proposed to remain.  With the continuation 
of these development conditions, this standard has been addressed. 
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Additional Standard 5:  The Board shall establish the amount, per acre and total, of 
surety and bond adequate to guarantee the planned restoration.  
 
An existing development condition is proposed to remain that requires at the time of site 
plan approval, cash, bond, or a letter of credit payable to the County of Fairfax in an 
amount to be determined by the Urban Forest Management Division of DPWES is 
required to ensure that the approved landscaping plans are completed.   
 
As previously discussed, a financial assurance is required in accordance with the 
Financial Assurance Regulations for Solid Waste Disposal, Transfer and Treatment 
Facilities (9VAC20-70) to assure that owners and operators of permitted or unpermitted 
waste management facilities are financially responsible for the closure, post-closure care 
and corrective action at their facilities.  Such financial assurance is required as part of 
DEQ’s Major Permit Amendment process in which the applicant would be required to 
provide a financial assurance to be used in the issuance and continuation of permits to 
construct, operate, modify, close, or provide post-closure care and to be used in the 
performance of corrective actions by DEQ.   
 
Given that DEQ requires landfill owners/operators to provide a financial assurance to 
assure that funds are available to properly close the landfill facility, staff is not proposing 
a surety or bond for the landfill above and beyond what is typically required by DPWES.  
Staff has proposed a development condition on the planned landscaping/revegetation of 
the landfill site.  With the development condition, this standard has been addressed. 
 
Additional Standard 6:  The Director shall make an annual inspection of each landfill 
and shall make a report of the findings to the Board. Such report shall include the 
following:  
 

A. A statement of whether or not the operation is in compliance with all of the 
requirements of the special exception.  

B. A statement of changes which have occurred in the vicinity since the 
granting of the application, such as new development in the area.  

C. A statement on the condition of roads in the area which might indicate the 
spillage of materials from trucks.  

 
The applicant is subject to an existing development condition that the site shall be made 
available to the Director of DPWES or representative in preparation of an annual report 
to the Board of Supervisors.  As a result of the annual inspection, the Director of 
DPWES may recommend additional restrictions and limitations on the use to the Board.  
This development condition is proposed to remain.  Staff from the Zoning Inspection 
Branch of the Department of Planning and Zoning conducted an inspection of the landfill 
on July 19, 2013, to determine compliance with the development conditions and found 
the landfill to be in conformance with applicable zoning conditions.  A copy of the 
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inspection report is provided as Appendix 13.  While an annual report on the inspections 
to the subject landfill has not been made to the Board, it is staff’s understanding that 
DPWES performs site inspections twice a month or after major rain events.  A copy of 
the DPWES site inspection reports related to the approved 2009 site plan from 2010 to 
present are provided as part of Appendix 13. 

 
Additional Standard 7:  As a result of the annual inspection, the Director may find it 
necessary, for the health, safety and welfare of the general public, to recommend 
additional restrictions and limitations on such use. In such event, the Director shall 
transmit the findings to the Board which shall hold a public hearing, following notice in 
accordance with the provisions of Sect. 18-110.  
 
As previously discussed, it is staff’s understanding from DPWES that site inspections 
are done twice a month and after major rain events at the subject landfill.  While not an 
additional restriction or limitation, DPWES determined that an action plan for the 
revegetation/landscaping of the landfill in order to properly landscape the landfill was 
required.  Such an action plan is in place and being monitored by DPWES based on the 
past failed landscaping. 
 
Additional Standard 8:  Upon completion of operations, the land shall be left in a safe 
condition and in such a state that it can be used for development of the property in 
accordance with the adopted comprehensive plan. Further, sufficient drainage 
improvements shall be provided so as to prevent water pockets or erosion, and such 
improvements shall be designed in accordance with plans and specifications approved 
by the Director in conformance with the provisions of the Public Facilities Manual. 
Where restoration has not been accomplished, or where the restoration done was not in 
conformance with the approved restoration plan, the Director shall take appropriate 
action, including demand for performance or payment by the surety on the bond.  
 
According to DEQ, it annually inspects all permitted landfills with a post-closure plan, 
such as the subject landfill.  Post-closure refers to the time period following the 
shutdown of a waste management facility during which it must be monitored.   
Post-closure care requirements typically include ground water and landfill gas 
monitoring or control and maintenance of the landfill cap.  A landfill cap is a layer of clay 
or other material installed over the top of a landfill when it is closed.  Should a landfill 
facility be found in violation of Virginia’s laws, regulations, or permit conditions, DEQ will 
take action to bring it into compliance again.   
 
As previously discussed, a financial assurance is required in accordance with the 
Financial Assurance Regulations for Solid Waste Disposal, Transfer and Treatment 
Facilities (9VAC20-70) to assure that owners and operators of permitted or unpermitted 
waste management facilities are financially responsible for the closure, post-closure care 
and corrective action at their facilities.  Such financial assurance is required as part of 
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DEQ’s Major Permit Amendment process in which the applicant would be required to 
provide a financial assurance to be used in the issuance and continuation of permits to 
construct, operate, modify, close, or provide post-closure care and to be used in the 
performance of corrective actions by DEQ.   
 
As previously discussed, development conditions are proposed to remain that address 
stormwater management, drainage, and Best Management Practices to ensure that 
sufficient drainage improvements shall be provided to prevent water pockets or erosion 
in accordance with the Public Facilities Manual and subject to DPWES review and 
approval.   
 
Also as previously discussed, to ensure that the approved landscaping plans are 
completed, an existing development condition is proposed to remain that requires cash, 
bond, or a letter of credit and payable to the County of Fairfax in an amount to be 
determined by the Urban Forest Management Division of DPWES at the time of site 
plan approval.  This would ensure that where landscaping has not been accomplished, 
or where the landscaping done was not in conformance with the approved landscape 
plan, the Director could take appropriate action, including demand for performance or 
payment by the surety on the bond.   
 
Additional Standard 9:  No improvements shall be constructed in or upon any landfill for 
a period of twenty (20) years after the termination of the landfill operation without the 
approval of the Board of Supervisors. No such approval shall be granted unless the 
applicant demonstrates that:  
 

A. Any residual post-construction settlement will not affect the appearance or 
structural integrity of the proposed improvement.  

B. The nature and extent of corrosion-producing properties, the generation 
and escape of combustible gases and potential fire hazards of the 
constituent material, considering its state of decomposition, has been 
provided for adequately and will not create an unsafe or hazardous 
condition in or around any of said proposed improvements. 

 
As previously discussed, unlike sanitary and municipal waste landfills that require an 
approximately 20 to 30-year post-closure period, a CDD landfill requires an 
approximately 10-year post-closure period.  The applicant is requesting a modification 
to the 20-year post-closure period, which is discussed further in the Waivers and 
Modifications section of this report.  During the post-closure period, the applicant is 
required to perform post-closure monitoring activities for review by DEQ. 
 
An existing development condition is proposed to remain that requires that the 
Geotechnical Review Board determine in writing that any residual post construction 
settlement will not affect the structural integrity of the proposed improvements.  In 
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addition, prior to the installation of the Phase 5 and Phase 6 active recreational uses, 
DEQ, the County’s Fire and Rescue Department and/or DPWES has determined the 
nature and extent of corrosion producing properties, the generation and escape of 
combustible gases and potential fire hazards of the constituent material, considering its 
state of decomposition, has been provided for adequately and will not create an unsafe 
or hazardous condition in or around any of said proposed improvements.  In addition, 
the applicant is subject to a Gas Management Plan to monitor the control of 
decomposition gases from the landfill. 
 
Further as part of the DEQ Major Permit Amendment process, DEQ reviews a landfill 
owner/operator’s closure and post-closure plans to ensure that the landfill is properly 
and safely closed so that corrosion-producing properties, the generation and escape of 
combustible gases, and potential fire adequately has been provided for and will not 
create an unsafe or hazardous condition in or around any proposed improvements.  
With the proposed development conditions, this standard has been addressed. 
 
Standards for all Category 3 Uses (Sect. 9-304) 
 
All Category 3 special exception uses shall satisfy the following standards.  The 
applicant is proposing a private club/benefit association use (radio controlled aircraft 
field), which is a Category 3 use. 
 
Standard 1:  For public uses, it shall be concluded that the proposed location of the 
special exception use is necessary for the rendering of efficient governmental services 
to residents of properties within the general area of the location.  

 
This standard is not applicable since the proposed Category 3 use is a private club and 
not a public use. 

 
Standard 2:  Except as may be qualified in the following Sections, all uses shall comply 
with the lot size requirements of the zoning district in which located.  
 
The subject property meets the R-1 District lot size requirements.  

 
Standard 3:  Except as may be qualified in the following Sections, all uses shall comply 
with the bulk regulations of the zoning district in which located; however, subject to the 
provisions of Sect. 9-607, the maximum building height for a Category 3 use may be 
increased.  

 
In the R-1 District, the maximum building height is 60 feet.  No structures are proposed 
with the radio controlled aircraft field.  As such, this standard is not applicable. 
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Standard 4:  All uses shall comply with the performance standards specified for the 
zoning district in which located, including the submission of a sports illumination plan as 
may be required by Part 9 of Article 14.  
 
Staff has proposed that no outdoor lighting will be permitted with the proposed radio 
controlled aircraft field.  With the proposed development condition, this standard has 
been addressed. 

 
Standard 5:  Before establishment, all uses, including modifications or alterations to 
existing uses, shall be subject to the provisions of Article 17, Site Plans. 

 
The applicant is subject to Article 17, Site Plans, and staff has proposed a development 
condition that site plan approval is required for the proposed use.   
 
Standards for all Category 5 Uses (Sect. 9-503) 
 
All Category 5 special exception uses shall satisfy the following standards.  The 
applicant is proposing a baseball hitting range and golf driving range, which are 
Category 5 uses. 
 
Standard 1:  Except as qualified in the following Sections, all uses shall comply with the 
lot size and bulk regulations of the zoning district in which located.  

 
The subject property meets the R-1 District lot size requirements.  
 
Standard 2:  All uses shall comply with the performance standards specified for the 
zoning district in which located, including the submission of a sports illumination plan or 
photometric plan as may be required by Part 9 of Article 14.  

 
Since a sports illumination plan was not submitted as part of the SEA application for 
staff review, staff has proposed a development condition that there shall be no outdoor 
lighting associated with the proposed baseball hitting range and golf driving range.  As 
such, this standard has been addressed. 

 
Standard 3:  Before establishment, all uses, including modifications or alterations to 
existing uses, shall be subject to the provisions of Article 17, Site Plans. 
 
Staff has proposed a development condition that site plan approval shall be obtained for 
the proposed baseball hitting range and golf driving range.  With the proposed 
development condition, this standard has been addressed. 
 
 
 



 
SEA 80-L/V-061-02  
2232-V13-18  Page 50 

 
 

Additional Standards for Golf Driving Ranges (Sect. 9-529) 
 
Additional Standard 1:  Except for containment structures approved pursuant to  
Part 6 of Article 9 and light poles, no structure used in connection with the use shall be 
located closer than 100 feet to any lot line.  

 
No structure is proposed closer than 100 feet to any lot line.  Since a sports illumination 
plan was not provided as part of the SEA application for staff review, staff has proposed 
a development condition that no outdoor lighting shall be permitted.  With the proposed 
development condition, this standard has been addressed. 

 
Additional Standard 2:  No off-street parking or loading space shall be located within  
50 feet of any adjoining property which is in an R district. 

 
No off-street parking or loading space is located within 50 feet of any adjoining property 
that is an R District.  This standard has been addressed. 
 
General Standards (Sect. 9-006) 
 
In addition to the specific standards set forth with regard to particular special exception 
uses, all such uses shall satisfy the following general standards.  The proposed uses 
include the CDD landfill, electrical generating facilities, and private club (radio controlled 
aircraft field), baseball hitting range, and golf driving range. 
 
General Standard 1:  The proposed use at the specified location shall be in harmony 
with the adopted comprehensive plan.  
 
The subject property is within Sub-unit B4 of the Lower Potomac Planning District in the 
Comprehensive Plan, which identifies the property as a private debris landfill and 
recommends that buffers should be maintained around the landfill to help mitigate any 
visual impact on the surrounding area.  The Comprehensive Plan further recommends 
that when the landfill is built-out, the site ultimately should be developed with active 
recreational uses such as a golf course.   
 
The subject property is developed with a private landfill that has operated on the subject 
property since the 1970s and received special exception approval from the Board of 
Supervisors in 1981, and the Board approved an amendment to the special exception in 
2007. 
 
As noted above, the Comprehensive Plan recommends that buffers should be 
maintained around the landfill to help mitigate any visual impact on the surrounding 
area.  As previously described in the Landscaping section of this report and shown as 
Figure 11, the applicant is proposing to provide landscaped buffers around the perimeter 
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of the landfill.  Such buffering consists of the required 50-foot wide transitional screening 
area within an approximately 429 to 489-foot wide area from the northern side of the 
berm to the northern property line. Within the 50-foot wide transitional screening area 
supplemental vegetation is proposed consisting of deciduous and evergreen trees.  In 
addition, a reforestation area approximately 23,979 square feet is shown in the 
northeastern portion of the site, south of the 50-foot transitional screening.  Within the 
reforestation area a mix of deciduous and evergreen overstory and understory trees are 
proposed and stabilized with a seed mix of native perennials and grasses.   
 
In addition, along the southern property boundary from the southernmost point of the 
property to approximately 600 feet along the southwestern boundary and 800 feet along 
the southeastern boundary, a landscaped buffer of at least 100 feet is will be 
maintained.  In any area along this boundary where a minimum of 100 feet of natural 
vegetation does not exist, the applicant proposes to provide additional landscaping with 
the review and satisfaction of the Urban Forest Management Division (UFMD).   
 
Along the eastern property line the Giles Run resource protection area, environmental 
quality corridor, and floodplain, are also located along the eastern property line and 
provide an additional buffer.  Along the western property line a 39 to 50 buffer is 
provided from Furnace Road.  
 
In addition, in the 2232 Review, staff indicated that the proposed landscaping gives a 
more natural screening effect on the north and east slopes of the landfill and also 
indicated that the proposed vegetated berm and 50-foot wide transitional screening area 
softens the appearance of the proposed wind turbines on the 40-acre platform at the top 
of the landfill.  As previously discussed, the applicant also provided multiple 
photographic simulations depicting the existing and projected conditions of the subject 
property in 2013, 2019, 2033, 2040, and 2050.  Based on the photo simulations, staff 
concluded that this proposal does not appear to have an adverse negative visual impact 
given the distance from residential properties. 
 
The Comprehensive Plan also recommends that when the landfill is built-out that the site 
ultimately be developed with active recreational uses, such as a golf course.  Staff 
recommended that in order to be in harmony with the Comprehensive Plan land use 
recommendation, the proposed active recreational uses should be provided during the 
post-closure monitoring period and not tied to the cessation of the potential 
establishment of up to 12 wind turbines and/or solar panels on the 40-acre platform.  As 
such, the applicant proposes that an outdoor baseball hitting range may be provided at 
the end of Phase 5 as shown on Sheet 14 of the SEA Plat.  In addition, after the landfill 
post-closure period at the end of Phase 5, active recreational uses constructed and 
operated by lessees are proposed in Phase 6.  Such active recreational uses include a 
baseball hitting range with the potential for a second nine station batting range, a golf 
driving range and/or radio controlled aircraft field.   
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As previously discussed in the 2232 Review, it is staff’s opinion that the proposed wind 
turbines and solar panels are substantially in accord with the provision of the adopted 
Comprehensive Plan and satisfies the criteria of general or approximate location, 
character, and extent as specified in Section 15.2-2232 of the Code of Virginia.  With the 
proposed development conditions, the proposed use and proposed active recreational 
uses are in harmony with the Comprehensive Plan land use recommendation for 
Sub-unit B-4. 
 
General Standard 2:  The proposed use shall be in harmony with the general purpose 
and intent of the applicable zoning district regulations.  
 
The proposed uses are located in the R-1 District where the purpose and intent is to 
provide single family detached dwellings and to allow other selected uses that are 
compatible with the low density residential character of the district.  Other selected uses 
include, by special exception approval, a landfill, electrical generating plants and 
facilities, private clubs, and golf driving ranges, all of which are uses that the applicant is 
proposing as part of this application.  
 
The applicant’s proposal includes a minimal amount of structures, which would not 
increase the intensity of the development.  When the landfill operations cease, the 
intensity on the site will decrease from an existing 5,000 square feet to 1,300 square feet 
in Phase 6 since the structures (maintenance building, scale houses, and operations 
trailer) will be removed.   
 
The applicant previously demonstrated with the Board’s approval of the previous special 
exception and current special exception amendment that the landfill is in harmony with 
the general purpose and intent of the R-1 District. 
 
Additionally, the proposed solar panels, methane gas and geothermal infrastructures are 
low intensity uses.  No structures are proposed with the radio controlled aircraft field and 
the baseball hitting range and golf driving range are proposed to have low intensity 
structures.  In addition, the active recreational uses are proposed as limited access uses 
and not anticipated to generate a significant amount of vehicular trips.  In staff’s opinion, 
the proposed uses are in harmony with the general purpose and intent of the R-1 
District. 
 
General Standard 3:  The proposed use shall be such that it will be harmonious with and 
will not adversely affect the use or development of neighboring properties in accordance 
with the applicable zoning district regulations and the adopted comprehensive plan. The 
location, size and height of buildings, structures, walls and fences, and the nature and 
extent of screening, buffering and landscaping shall be such that the use will not hinder 
or discourage the appropriate development and use of adjacent or nearby land and/or 
buildings or impair the value thereof.  
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As previously discussed, the landfill has existed at its present location since the 1970s 
and previously has been determined to be in harmony with the Comprehensive Plan with 
the approval of the previous special exception applications.  In addition, with the 
approval of the previous special exception applications, the Board of Supervisors’ 
approved a series of development conditions intended to regulate the landfill and its 
impact on the surrounding area.  Since the Board’s approval of the 2007 special 
exception amendment, there does not appear to be new development adjacent to the 
subject property, although an application has been filed to the north of the subject 
property (RZ 2011-MV-033). 
 
The structures associated with the landfill operations are limited to an operations trailer, 
a maintenance building, and scale houses and would meet the bulk regulations of the  
R-1 District.  These structures are proposed to be removed in Phase 5 when the 
landfilling operations cease.  As such, these structures are not anticipated to hinder or 
discourage the appropriate development and use of adjacent or nearby land and/or 
buildings or impair the value. 
 
As previously discussed a vegetated berm up to 70 feet in height is proposed around the 
perimeter of the landfill.  The distance between the berm to the property line varies along 
each side of the landfill since there are areas that are wider and narrower.  In general, 
the distance from the site’s property line to the berm is: 
 

 Along the northern property line:  approximately: 429-489 feet, as shown on 
Sheet 11 of the GDP.  The adjacent use is the Lorton Valley subdivision; 

 Along the southern property line:  479 feet, as shown on Sheet 13.  The adjacent 
use is a single family dwelling, Occoquan Regional Park, and the applicant’s 
parcels that are part of this application but do not contain landfill activities; 

 Along the western property line:  39-50 feet, as shown on Sheets 11 and 12.  The 
adjacent uses are a 17-acre I-6 property and an 8.89 acre R-1 property, which is 
the subject of a pending PCA application to permit a solar electrical generating 
facilities (a solar panel farm).  Both of these parcels are owned by the applicant. 

 Along the eastern property line:  44-369 feet, as shown on Sheets 12 and 13.  
The adjacent use is I-95 but the Giles Run resource protection area, 
environmental quality corridor, and floodplain, are also located along the eastern 
property line and provide an additional buffer from the property line to the berm.  
Seven retaining walls are proposed on the east side of the berm that provides an 
additional buffer to Giles Run.   

 
In staff’s opinion, the berm would be most visible along Furnace Road since along this 
area of the property there is not as significant a distance from the property line to the 
berm as there is with the site’s other boundaries.  However, given the significant 
distances, except as noted along the western property line, the impact of the proposed 
vegetated berm on adjacent or nearby land and/or buildings is reduced.  The vegetation 
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of the berm will help to soften its appearance.  In particular as shown in Figure 11, along 
the northern property line, the combination of the 429 to 489-foot distance from the berm 
access road to the property line, existing and proposed supplemental vegetation, and a 
50-foot transitional screening area collectively screen and provide a buffer to Lorton 
Valley.   
 
As previously discussed, the proposed methane gas, geothermal infrastructure, and 
solar panels are proposed to be placed underground or low to the ground and fixed in 
their locations and are not anticipated to create a negative visual impact to adjacent 
properties.  As such, these proposed uses are not anticipated to hinder or discourage 
the appropriate development and use of adjacent or nearby land and/or buildings or 
impair the value thereof.    
 
According to the applicant, the proposed wind turbines atop the landfill in Phase 1 would 
not be visible to the Lorton Valley subdivision due to their location on the southern 
platform of the landfill.  In Phase 5, the wind turbines may be visible from residential 
property across I-95; however, in the 2232 Review, staff does not believe it would cause 
an adverse visual impact due to the location of the proposed wind turbines and believes 
that the subject property is a suitable location for this type of use.  Staff further stated 
that the proposed wind turbines will be situated at a height and location that would 
minimize visual impacts from residential neighborhoods to the north and the D.C. 
Workhouse and Reformatory Historic District to the west/northwest of the landfill; I-95 to 
the east serves as a buffer, as does the existing landfill; and open space to the south 
and west.  Further, photographic simulations were taken from 10 different vantage points 
surrounding the subject property. The photo simulations depict minimal visual impact to 
the Lorton Valley subdivision, which is the closest residential development to the subject 
property.  Neighborhoods across I-95 could have some visual impact.  These 
photographic perspectives provide the vantage point of a person standing on a street or 
sidewalk and looking at the landfill as increasingly dense tree growth occurs over the 
next 30 years.   
 
The applicant also demonstrated that auditory noise from the wind turbines would be 
minimal and not discernible above the noise from I-95.  Staff concluded in the 
2232 Review that the proposed wind turbines and solar panels satisfy the criteria of 
general or approximate location, character, and extent of the Comprehensive Plan as 
specified in Section 15.2-2232, as amended, of the Code of Virginia. 
 
With regard to the proposed limited access Phase 6 active recreational uses (baseball 
hitting range, radio controlled aircraft field, and golf driving range), they are not 
anticipated to adversely affect the use or development of neighboring properties since 
these uses are located at the top of the landfill with limited visual impact on the 
surrounding areas and no outdoor lighting would be permitted. 
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With regard to landscaping, a development condition has been proposed that a 50-foot 
continuous transitional screening buffer of existing trees shall be maintained along the 
northern boundary of the site and shall be supplemented with additional plantings.  This 
transitional screening area is within an approximately 429 to 489-foot buffer between the 
north side of the berm access road and the northern property line.  Along the southern 
property boundary a development condition is proposed that requires a landscaped 
buffer of at least 100 feet to be maintained.  Also discussed earlier in the Landscaping 
section of this report, the applicant is providing significant landscaping in the quantity of 
vegetation proposed, tree canopy, and through the use of benches and slopes on the 
sides of the landfill in order to create a more natural landscaped appearance. 
 
It is difficult to assess whether this application, specifically extending the landfill 
operation until December 31, 2040, will impair the value of appropriate development and 
use of adjacent or nearby land and/or buildings.  Staff recognizes that surrounding 
landowners made financial decisions in and around 2007, and subsequent to the 
Board’s 2007 approval of the special exception amendment, which provided  
January 1, 2019, as the end date for landfill operations.  However, staff recognizes that 
prior to and since 2007, development around the landfill has occurred where property 
has been bought, sold, and leased.  According to the County’s Department of Tax 
Administration (DTA), the Residential Analysis for the 2013 Tax Assessment Year for 
the Lorton area indicates that there was a 5.02% increase from the 2012 mean 
residential tax assessment of $332,476 to $349,150 in 2013, (second largest tax 
increase in the County) and such analysis is included as Appendix 14.  Further 
according to DTA, commercial properties showed an overall equalization increase of 
0.14% in the 2013 tax assessment year.  Changes in the commercial tax assessment by 
zip code was not available.  As such, it does not appear that the landfill has hindered 
surrounding development and a continuation of landfill operations until 2040, does not 
appear to preclude reasonable use of land or impair its value.  With the proposed 
development conditions, staff does not believe that the proposed changes to the 
operation of the landfill, the proposed electrical generating facilities, and private, limited 
access active recreational uses would hinder or discourage the appropriate development 
and use of adjacent or nearby land and/or buildings or impair the value thereof. 
 
General Standard 4:  The proposed use shall be such that pedestrian and vehicular 
traffic associated with such use will not be hazardous or conflict with the existing and 
anticipated traffic in the neighborhood.  
 
Limited or no pedestrian traffic is anticipated with the proposed uses.  The applicant is 
requesting a waiver of the trail requirement along Furnace Road since a trail connection 
on either side of the applicant’s property does not exist and because of the proximity of 
such a trail to landfill activities. 
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As previously discussed, an existing development condition is proposed to remain that 
restricts truck traffic from travelling between the site’s main entrance on Furnace Road 
and Lorton Road.  Trucks are required to enter the landfill only from the south on 
northbound Furnace Road and exit by turning left only onto southbound Furnace Road.  
It is staff’s understanding that the applicant enforces these limitations through notices to 
truck drivers and on-site signage.  An example of such notice is provided as part of 
Appendix 13.  The site’s main entrance has been designed to restrict the ability of trucks 
from making left turns from Furnace Road into the site and there is an existing concrete 
island at the site’s main entrance that prevents trucks from turning right onto Furnace 
Road.  Additionally, the applicant has proposed to construct a new southern right turn in 
only for truck traffic travelling north on Furnace Road at the end of Phase 1 for the 
duration of the landfill operations.  No left turn in or exits is permitted from this location.  
Exits would continue as left turn only from the main entrance.  An existing development 
condition prohibits access to the subject property for any landfilling purpose through 
adjoining properties to the north and this condition is proposed to remain.   
 
A development condition is proposed to remain that the gates to the landfill would open 
1 ½ hours earlier Monday through Friday and 1-hour earlier on Saturday to allow trucks 
to queue on-site before landfill operations begin.  As such, vehicular queuing on Furnace 
Road is not anticipated. 
 
In addition, an existing development condition is proposed to remain that requires the 
applicant to provide a tire wash system to dislodge mud on truck tires in order to ensure 
that mud is not tracked from the landfill onto the surrounding roads.  With the proposed 
development conditions, this standard has been met. 
 
General Standard 5:  In addition to the standards which may be set forth in this Article 
for a particular category or use, the Board shall require landscaping and screening in 
accordance with the provisions of Article 13.  
 
The applicant’s proposed landscaping, screening, and buffering were described earlier 
in the staff report.  The applicant has been working with staff and continues to work with 
staff to address the existing landscaping issues through a landscape action plan that has 
been implemented and future landscaping of the landfill.  Staff has proposed 
development conditions to address landscaping and screening.  A development 
condition also is proposed that would require the applicant to provide cash, bond, or 
letter of credit and payable to the County to ensure that the appropriate landscaping 
plans are completed.  With the proposed development conditions, this standard has 
been met. 
 
General Standard 6:  Open space shall be provided in an amount equivalent to that 
specified for the zoning district in which the proposed use is located.  
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The subject property is zoned R-1, which does not have an open space requirement.  
This standard is not applicable. 
 
General Standard 7:  Adequate utility, drainage, parking, loading and other necessary 
facilities to serve the proposed use shall be provided. Parking and loading requirements 
shall be in accordance with the provisions of Article 11.  
 
Adequate utilities are provided to the site.  As previously described, adequate 
stormwater drainage is being provided.  Two loading spaces are proposed in 
Phases 1 through 5 and no loading spaces are proposed in Phase 6.  However, truck 
queuing spaces are provided on-site and the applicant has demonstrated how on-site 
truck queuing would function with 24 queuing spaces proposed in Phase 1, increasing to  
36 queuing spaces proposed in Phases 2 through 5.  A development condition is 
proposed to remain that permits on-site queuing before the start of the hours of 
operations for the landfill to prevent queuing onto Furnace Road.   
 
As previously discussed, the applicant is requesting approval to permit an off-site visitor 
parking lot for the Observation Point on the applicant’s adjacent I-6 property at  
Tax Map Parcels 113-1((1)) 12 and 13, which is the subject of pending  
PCA 2000-MV-034.  The active recreational uses are proposed as limited access uses 
with an on-site parking area at the top of the landfill.  Such parking is proposed to meet 
the parking requirements of Article 11 of the Zoning Ordinance and was described 
earlier in this report.  This standard has been addressed. 
 
General Standard 8:  Signs shall be regulated by the provisions of Article 12; however, 
the Board may impose more strict requirements for a given use than those set forth in 
this Ordinance. 
 
Article 12 of the Zoning Ordinance regulates signage and all signage shall be subject to 
the provisions of Article 12 of the Zoning Ordinance. 
 
Waivers, Modifications, or other Board of Supervisors’ Motion 
 
The applicant requests the following waivers and modifications: 
 
Modification of Par. 9 of Sect. 9-205 of the Zoning Ordinance to permit 
improvements less than 20 years after the termination of landfill operations 
 
Par. 9 of Sect. 9-205 of the Zoning Ordinance provides that “[n]o improvements shall be 
constructed in or upon any landfill for a period of 20 years after the termination of the 
landfill operation without the approval of the Board of Supervisors.”   
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The applicant has stated that Par. 9 of Sect. 9-205 more appropriately applies to 
municipal solid waste landfills that require a post-closure period of approximately  
20-30 years.  Post-closure refers to the time period following the shutdown of a waste 
management facility during which it is monitored by DEQ.  Post-closure care 
requirements typically include ground water monitoring, landfill gas monitoring or 
control, leachate management, and maintenance of the landfill cap.  As previously 
discussed for CDD landfills, post-closure activities generally last approximately  
10 years.  As such, the applicant is requesting a waiver of the 20-year post closure 
period in favor of an approximately 10-year post-closure period.  In 2007, the Board 
previously granted the modification since DEQ determines the amount of time that post-
closure activities are required and would review whether any residual post-construction 
settlement will affect the appearance or structural integrity.  As such, staff supports the 
modification request for an approximately 10-year post-closure period, as determined by 
DEQ. 
 
Waiver of Par. 11 of Sect. 11-102 of the Zoning Ordinance for a dustless surface  
 
Par. 11 of Sect. 11-102 of the Zoning Ordinance provides “[a]ll off-street parking areas, 
including aisles and driveways, except those required for single family detached 
dwellings, shall be constructed and maintained with a dustless surface…”  
 
The applicant requests a waiver of Par. 11 of Sect. 11-102 and provides that by its 
nature, the landfill is characterized by changing internal circulation patterns due to the 
need to fill particular cells and volumes, weather, and other unique factors.  As such, the 
internal roads are not proposed to be paved but are proposed as temporary gravel 
roads.  The requested waiver would allow for on-site roads and parking areas in all 
phases of development to continue to remain as gravel roads and parking areas and not 
to be constructed of a dustless surface.  Gravel, concrete, or some other recycled 
material has been used for the on-site roads and such material is proposed to continue 
to be used.  Staff does not object to the dustless surface waiver request for the on-site 
roads and parking areas. 
 
Waiver of the peripheral and interior parking lot landscaping requirement 
pursuant to Par. 6 of Sect. 13-202 and Par. 3 of Sect. 13-203 of the Zoning 
Ordinance 
 
Par. 6 of Sect. 13-202 of the Zoning Ordinance provides that the Board may approve a 
waiver or modification of the interior parking lot landscaping requirement for an interim 
use or where such waiver or modification will not have any deleterious effect on adjacent 
properties.  Par. 3 of Sect. 13-203 provides that the Board may approve a waiver or 
modification of the peripheral parking lot landscaping for an interim use or where such 
waiver or modification will not have any deleterious effect on adjacent properties. 
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Interior parking lot landscaping is required for any parking lot containing 20 or more 
spaces with interior landscaping covering not less than 5 percent of the total area of the 
parking lot.  A total of 42 parking spaces are proposed in Phases 1-5 for landfill 
operations, maintenance, the baseball hitting range, and electrical generating facilities.  
At the end of Phase 5, after the landfilling activities have ceased, the number of parking 
spaces is reduced to 34 spaces.  In Phase 6 with the active recreational uses, the total 
number of increases to 78 parking spaces.   
 
Due to the unique nature of the proposed landfill, renewable energy, and recreational 
end uses, the elevation of the non-landfill uses, and the lack of public parking or travel 
on the site, any deleterious effect on existing or planned development on adjacent 
properties is not anticipated.  Staff does not object to the requested waiver for interior 
parking lot landscaping. 
 
Peripheral parking lot landscaping is required for any parking lot containing 20 or more 
spaces where transitional screening is not required.  A parking lot that contains 20 or 
more spaces is proposed in Phase 5 and in Phase 6.  Given that the uses are at the top 
of the landfill, UFMD has determined that no transitional screening is required since the 
uses are not contiguous to a property line.  Staff does not object to the waiver of 
peripheral parking lot landscaping given that the parking lot is proposed to be on top of 
the landfill and is not anticipated to have a significant visual impact at an elevation of 
412 feet above sea level.    
 
Modification of the transitional screening and waiver of the barrier requirements 
pursuant Sect. 13-305 of the Zoning Ordinance 
 
Par. 3C of Sect. 13-303 of the Zoning Ordinance provides that Transitional Screening 3 
consisting of an unbroken strip of open space a minimum of 50 feet wide is required 
adjacent to single family detached dwellings.  The applicant is not requesting a reduction 
in the minimum required transitional screening width along the northern property line, but 
is requesting a modification to use existing, mature trees in the transitional screening 
area rather than removing existing vegetation and replanting with the planting schedule 
set forth in Par. 3C of Sect. 13-303.  Staff from UFMD did not object to the retention of 
existing vegetation and requested supplemental understory plantings subject to UFMD 
approval, which is shown on the SEA Plat.  A similar modification was approved in 2007, 
and staff does not object to this modification request. 
 
A single family dwelling is located at the southern end of the landfill at  
Tax Map Parcel 113-3 ((1)) 3 and is surrounding on three sides by landfill parcels along 
the northern, eastern, and southern property lines.  Parcel 3 is screened by 
approximately 100-foot minimum buffer and tree preservation area, which is proposed 
as a development condition to be retained.  No landfill activity is proposed to take place 
within this buffer area.  As such, the applicant requests a modification to use existing, 
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mature trees in the required 50-foot wide transitional screening area.  A similar 
modification was previously approved in 2007, and staff does not object to this 
modification request. 
 
The applicant requests a modification of the transitional screening requirement along the 
western and eastern sides of the subject property to that shown on the SEA Plat.  The 
western portion of the site is adjacent to Furnace Road, which abuts the County’s  
I-95 Landfill in the R-C District; the applicant’s vacant 17 acre parcel in the R-1 District; 
and the applicant’s parcel in the I-6 District, which is the subject to a pending PCA 
application to permit a solar panel farm.  The eastern side of the property consists of the 
Giles Run EQC, RPA, and floodplain and is bordered by I-95.  Staff does not object to 
the transitional screening modification request.   
 
Additionally, the applicant requests a waiver of the barrier requirement pursuant to  
Pars. 5, 7, 11, and 12 of Sect. 13-305 of the Zoning Ordinance.  These paragraphs 
provide that transitional screening and barriers may be waived or modified where 
adjoining land is designated in the adopted comprehensive plan for a use that would not 
require transitional screening, where the adjoining property is used for any public 
purpose other than a school or hospital, where the subject property abuts a railroad or 
interstate highway right-of-way, where the typography of the providing lot and protected 
lot is such that a barrier would not be effective. 
 
Along the southern property line, Barrier D (42 to 48-inch chain link fence), Barrier E  
(6-foot tall wall, brick, or block), or Barrier F (6-foot high solid wood fence) is required 
adjacent to the existing single family dwelling located at Tax Map Parcel 113-3((1)) 3.  
This residential property is screened by an approximately 100-foot minimum buffer and 
tree preservation area and no landfill activity is proposed within this buffer area.  The 
existing single family dwelling on Parcel 3 is located approximately 479 feet from the 
proposed berm.   
 
Along the eastern property line, Barrier D, E, or F, as described above, is required.  The 
property abuts I-95.  Along the western property line, Barrier D, E, or F, as described 
above, is required.  The property is adjacent to Furnace Road, which is adjacent to the 
County-owned I-95 Landfill in the R-C District; and the applicant’s vacant 17 acre parcel 
in the R-1 District; and the applicant’s property in the I-6 District, which is the subject to a 
pending PCA application for a proposed solar panel farm.  The applicant requests a 
waiver of the barrier requirement along the southern, eastern, and western property lines 
given the buffers and distances to other uses and the non-residential character of the 
land located to the west and east.  Staff does not object to the requested waiver of the 
barrier requirement. 
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It is noted that along the northern property line, Barrier D, E, or Barrier F is required.  
Barrier F currently exists along the northern property boundary and is proposed to 
remain. 
 
In addition, the applicant requests a waiver of the transitional screening and barrier 
requirements for the proposed Phase 6 uses.  UFMD determined that transitional 
screening is not required for the proposed Phase 6 uses since they are proposed to be 
located at the top of the landfill and are not contiguous or across the street from other 
land uses.  As such, the transitional screening and barrier requirement contained in 
Article 13 of the Zoning Ordinance are not required.   
 
Waiver of the Countywide Trails Plan recommendation for an 8-foot wide major 
paved trail along the east side of Furnace Road 
 
The applicant requests a waiver of construction of an 8-foot wide major paved trail along 
the east side of Furnace Road, which is recommended on the County-wide Trails Plan 
pursuant to Par. 2 of Sect. 17-201 of the Zoning Ordinance, which provides for the need 
for construction of trails or walkways in accordance with the general location shown on 
the adopted comprehensive plan.  The applicant requests the waiver because of the 
limited land area between Furnace Road and the proposed landfill berm and because of 
the on-site vehicular activity.  Such recommended trail would not connect to an existing 
trail.  The applicant has constructed a trail on the western side of Furnace Road along 
the frontages of Parcels 12 and 13.  The Board of Supervisors previously granted the 
requested waiver in 2007, with the approval of the special exception amendment.  Staff 
does not object to the waiver request. 
 
Modification of the invasive species management plan requirement pursuant to 
Section 12-0404.2C of the Public Facilities Manual (PFM) 
 
Section 12-0404.2C of the PFM provides that if invasive plants exist in forested areas to 
be preserved, then tree preservation plans and narratives shall address how invasive 
plants will be managed.  The applicant requests this modification to ensure that the 
required invasive species management plan is reasonable in scope and includes 
reasonable and cost effective requirements that are appropriate for a larger landfill 
operation.  However, the applicant has not provided a specific modification request to 
the requirements for staff to evaluate. 
 
In staff’s opinion, modifications to the PFM are more appropriate at the time of site plan 
review than at the time of zoning approval.  Typically modifications and waivers of the 
PFM are requested during site plan review where more detail evaluation is performed 
and approval is at the discretion of the Director of DPWES on whether such a 
modification or waiver is appropriate.  In addition, in staff’s opinion, an invasive species 
management plan is important to identifying and addressing invasive species to ensure 
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the success that the proposed landscaping will successfully grow and will not impact the 
landfill cap.  Such request appears to be contrary to providing successful landscape 
growth on the landfill.  Staff would work with the applicant to develop an invasive 
management plan that is reasonable in scope at the time of site plan.  As such, staff 
does not support the requested PFM modification at the time of zoning approval.  This 
request is more appropriate at the time of site plan review.  
 
Modification of the submission requirements for a tree inventory and condition 
analysis pursuant to Section 12-0503.3 of the Public Facilities Manual (PFM). 
 
Section 12-0503.3 of the PFM provides that the Director may allow a modification of the 
tree inventory and condition analysis submission requirements if the plan meets or 
exceeds the minimum level of tree preservation identified by the Tree Preservation 
Target.  The applicant indicates that the tree inventory far exceeds the minimum level of 
required tree preservation.  In staff’s opinion, a modification of the PFM is more 
appropriately sought at the time of site plan than at the time of zoning approval.  A more 
detailed evaluation maybe done at the time of site plan review and should be at the 
discretion of the Director of DPWES to make the determination on whether such a 
modification is appropriate.  Staff notes that the applicant has not provided specific 
submission requirements for staff to evaluate.  As such, staff does not support the 
requested PFM waiver at the time of zoning and should be reviewed at the time of site 
plan.  
 
Board of Supervisors’ approval to permit off-site vehicular parking for the 
Observation Point on Tax Map Parcels 113-1 ((1)) 12 and 13 pursuant to  
Sect. 11-102 of the Zoning Ordinance 
 
As previously discussed, the applicant requests the Board of Supervisor’s approval to 
permit a 19-space, off-site vehicular parking area for visitors to the applicant’s proposed 
Observation Point on the applicant’s 8.86 acre property that is the subject of a pending 
PCA application to permit a proffered solar electrical generating facility.   
 
The applicant cites safety concerns with having the general public park on an active 
landfill site.  The applicant proposes to provide a shuttle service from the proposed  
off-site parking area on the PCA site to the Observation Point at no cost to visitors and 
proffered to provide an easement for the duration of the Observation Point use for 
parking related to the off-site Observation Point.  Likewise, staff has proposed a 
development condition requiring the applicant to provide a parking easement prior to the 
establishment of the proposed Observation Point.  Staff does not object to the request 
for the Board’s approval of off-site parking for the Observation Point. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
Staff Conclusions 
 
Staff concluded in the 2232 Review that the applicant has demonstrated that the 
proposed wind turbines and solar panels satisfies the criteria of general or approximate 
location, character, and extent as specified in Section 15.2-2232, as amended of the 
Code of Virginia.  Therefore, staff recommended that Application 2232-V13-18 is 
substantially in accord with the provision of the adopted Comprehensive Plan.   
 
The applicant’s renewable energy consultant stated that the proposed renewable 
energies (wind, solar, methane gas, and geothermal) represent significant firsts in 
renewable energy development at a landfill.  It is noted that the applicant has only 
committed to providing the methane gas and geothermal infrastructures, as well as, 
installation of three wind turbines in Phase 1. 
 
Staff concludes that with the proposed development conditions, the proposed 
application is in harmony with the Comprehensive Plan and applicable Zoning 
Ordinance provisions. 
 
Recommendation 
 
Staff recommends that the Planning Commission find that the solar and wind electrical 
generating facilities proposed under 2232-V13-18 satisfies the conditions of location,  
character, and extent as specified in Section 15.2-2232 of the Code of Virginia, as 
amended, and is in accord with the Comprehensive Plan. 
 
Staff recommends approval of Special Exception Amendment SEA 80-L/V-061-02, 
subject to the proposed development conditions contained in Appendix 1. 
 
Staff recommends approval of the following waivers and modifications: 
 

 Waiver of Par. 9 of Sect. 9-205 of the Zoning Ordinance to permit improvements 
less than 20 years after the termination of landfill operations; 

 Waiver of Par. 11 of Sect. 11-102 of the Zoning Ordinance for a dustless surface;  
 Waiver of the interior parking lot landscaping requirement pursuant to Par. 3 of  

Sect. 13-203 of the Zoning Ordinance; 
 Waiver of the peripheral parking lot landscaping requirement pursuant to Par. 6 of 

Sect. 13-202 of the Zoning Ordinance; 
 Modification of the transitional screening and waiver of the barrier requirements 

pursuant Sect. 13-305 of the Zoning Ordinance, as shown on the SEA Plat; 
 Waiver of the Countywide Trails Plan recommendation for an 8-foot wide major 

paved trail along the east side of Furnace Road; and 
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 Board of Supervisors’ approval to permit off-site vehicular parking for the 
Observation Point on Tax Map Parcels 113-1 ((1)) 12 and 13 pursuant to  
Sect. 11-102 of the Zoning Ordinance. 

 
Staff recommends denial of the following requested waivers and modifications: 
 

 Modification of the invasive species management plan requirement pursuant to  
Section 12-0404.2C of the Public Facilities Manual; and 

 Modification of the submission requirements for a tree inventory and condition 
analysis pursuant to Section 12-0503.3 of the Public Facilities Manual. 

 
It should be noted that it is not the intent of staff to recommend that the Board of 
Supervisors, in adopting any development conditions, relieve the applicant/owner from 
compliance with the provisions of any applicable ordinances, regulations, or adopted 
standards. 

 
The approval of this special exception amendment does not interfere with, abrogate or 
annul any easement, covenants, or other agreements between parties, as they may 
apply to the property subject to this application. 

 
It should be further noted that the content of this report reflects the analysis and 
recommendations of staff; it does not reflect the position of the Board of Supervisors. 
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           APPENDIX 1 
 

 
 

STAFF PROPOSED DEVELOPMENT CONDITIONS 
 

SEA 80-L/V-061-02 
 

February 13, 2014 
 

 
If it is the intent of the Board of Supervisors (Board) to approve SEA 80-L/V-061-02 
located at Tax Map Parcels 113-1((1)) part 5 part, 7, and 8 and 113-3((1)) 1, 2, and 4 
(10201, 10209, 10215, 10219, and 10229 Furnace Road) to amend a special exception 
amendment previously approved for a landfill pursuant to Sect. 3-104 to permit 
modifications to the landfill and development conditions and the addition of electrical 
generating facilities (wind, solar, methane gas, and geothermal), radio controlled aircraft 
field, baseball hitting range(s), and golf driving range pursuant to Sections 3-104, 9-201, 
9-301, and 9-501 of the Fairfax County Zoning Ordinance in to permit an increase in the 
maximum height of the landfill from 290 feet above sea level to 412 feet above sea level 
and other site modifications and to permit a quasi-public park, sStaff recommends that 
the Board condition the approval by requiring conformance with the following 
development conditions.  These development conditions incorporate and supersede all 
previous development conditions and become effective as of issuance of a non-RUP 
implementing this SEA by authorizing the maximum height to reach 412 feet above sea 
level, and thus to exceed 290 feet above sea level or as otherwise specified in these 
development conditions.  Previously approved conditions carried forward, some 
updated, are marked with an asterisk (*). 
 
1. This Special Exception Amendment is granted for the location indicated in the 

application and is not transferable to other land.* 

2. This Special Exception Amendment (SEA) is granted for the location and uses 
outlined in the application as amended by these conditions.  A revised site plan 
incorporating these conditions shall be submitted to the Department of Public 
Works and Environmental Services (DPWES).* 

3. A copy of this Special Exception Amendment shall be posted in a conspicuous 
place within the operations trailer and scale houses along with the Non-
Residential Use Permit on the property of the use and be made available to all 
Departments of the County of Fairfax during the hours of operation of the 
permitted use.* 

4. Submission and approval of a site plan prepared in accordance with the 
provisions of Article 17, is required prior to the start of any landfilling activity 
approved as part of this Special Exception Amendment in any new operational 
areas beyond that approved pursuant to SE 80-L/V-061,and for the proposed 
electrical generating facilities (wind, solar, methane, and geothermal), radio 
controlled aircraft field, baseball hitting range(s), and golf driving range. including 
elevation greater than 290 feet above sea level.  Any site plan submitted 
pursuant to this special exception amendment shall be in substantial 
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conformance with the approved Special Exception Amendment Plat (SEA Plat) 
entitled “Lorton Green Energy Park and Debris Landfill,” Overlook Ridge, 
prepared by BC Consultants, Inc., which is dated  February 2006March 22, 2013, 
as revised through  November 20, 2006 January 22, 2014, and these conditions.  
Minor modifications to the approved Special Exception may be permitted 
pursuant to Par. 4 of Sect. 9-004 of the Zoning Ordinance.*   

5. Prior to site plan approval, a geotechnical report of the landfill, and the proposed 
landfill expansion to include the electrical generating facilities proposed in Phase 
1, shall be submitted to the Geotechnical Review Board (GRB) for its review and 
approval.  Any and all recommendations of the GRB within its purview shall be 
implemented; if these recommendations cannot be implemented in substantial 
conformance with the SEA Plat, this Special Exception Amendment shall be null 
and void.  If the GRB determines that any portion of the review is outside of its 
purview, that portion shall be forwarded back to DPWES for review prior to site 
plan approval.   

Prior to site plan approval for the solar panels proposed in Phase 4, the wind 
turbines and/or solar panels proposed in Phase 5, and for each of the proposed 
active recreational uses proposed in Phases 5 and 6 (radio controlled aircraft 
field, baseball hitting range(s), and golf driving range) each use shall require the 
review and approval by the Geotechnical Review Board (GRB).  Any and all 
recommendations of the GRB within its purview shall be implemented.  If these 
recommendations cannot be implemented for any of the above Phases 4-6 uses 
then that use shall not be permitted.  If the GRB determines that any portion of 
the review is outside of its purview, that portion shall be forwarded back to 
DPWES for review prior to site plan approval.  

5.6. No construction of the Phase 5 and Phase 6 active recreational facilities on top of 
the landfill, as depicted in the SEA Plat, shall take place until the applicant has 
been released from its post-closure monitoring and maintenance requirements by 
the Virginia Department of Environmental Quality (DEQ) ends and the following 
takes place: , except for trails as depicted on each phase of the SEA Plat shall 
take place until:  

 The GRB has determined in writing that any residual post construction 
settlement will not affect the appearance or structural integrity of the proposed 
improvements; and 

 The DEQ, the County’s Fire and Rescue Department and/or DPWES has 
determined that the nature and extent of corrosion producing properties, the 
generation and escape of combustible gases and potential fire hazards of the 
constituent material, considering its state of decomposition, has been 
provided for adequately and will not create an unsafe or hazardous condition 
in or around any of said proposed improvements. 

5. 

6. 
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6.7. If any of the currently undisturbed areas of the landfill along the northern and 
eastern portion of the site (as depicted on Sheet 3 of the SEA Plat) are proposed 
to be disturbed for any reason (including installation of utility lines, detention 
ponds, access roads, etc.), then, prior to any such disturbance, a tight interval 
(30-foot intervals between shovel tests) Phase I archaeological survey shall be 
performed prior to site plan approval for those areas proposed to be disturbed 
and not previously the subject of a Phase 1 archaeological survey using a scope 
of work approved by the Cultural Resource Management and Protection Section 
of the Fairfax County Park Authority (FCPA).  If any archaeological resources are 
found by the Phase I survey and are determined to be potentially significant and 
disturbance of these resources cannot be avoided, then a Phase II study shall be 
performed to assess the significance of the    such resources in the Phase I study 
area.  If deemed necessary by FCPA, a Phase III data recovery shall be 
performed in accordance with a scope approved by the Cultural Resource 
Management and Protection Section, FCPA.  Any Phase III scopes shall provide 
for public interpretation of the results.  Draft and final archaeological reports 
produced as a result of the Phase I, II, and/or III studies shall be submitted for 
the review and approval of by the Cultural Resource Management and Protection 
Section of FCPA.* 

7.8. Stormwater management and Best Management Practices (BMPs) for the 
subject property shall be provided as depicted on the SEA Plat and in 
conformance with the applicable Public Facilities Manual (PFM) standards, 
unless waived and/or modified by DPWES.* 

8.9. If deemed necessary by DPWES during site plan review, a Water Quality Impact 
Assessment (WQIA) shall be provided for encroachments into the Resource 
Protection Area for the purpose of providing adequate outfall and/or 
redevelopment of the existing stormwater management facilities.  Should any 
such encroachment be necessary, the limits of disturbance shall be no greater 
than that permitted by these development conditions, irrespective of that shown 
on the SEA Plat.* 

Conditions on the Operation of the Landfill 
 
9.10. At the time of initialPrior to site plan submission, a copy of the current Closure 

Plan (which addresses leachate control) approved by the Virginia Department of 
Environmental Quality (DEQ) shall be provided to the Department of Planning 
and Zoning (DPZ), the Division of Solid Waste ProgramDisposal and Resource 
Recovery (DSWRR), DPWES of the Department of Public Works and 
Environmental Services (DPWES) and the Mount Vernon District Supervisor's 
office.  A copy of the approved Closure Plan shall be maintained on-site and 
made available.  Amended versions of the Closure Plan shall be submitted to the 
above mentioned agencies and offices as revisions occur and with any 
subsequent site plan submissions.  In addition, the applicant shall initiate its 
Major Permit Amendment with DEQ.  A letter confirming said initiation shall be 
provided to the above referenced agencies and office.  A copy of the Major 

7. 

8. 

9.

. 

 5. 

 5. 

10.

. 

 5. 

 5. 
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Permit Amendment shall be maintained on-site and be made available upon 
demand.  A letter confirming subsequent amendments to said Major Permit 
Amendment shall be submitted to the above referenced agencies and office as 
revisions occur and with any subsequent site plan submissions. 

10.11. The landfill shall be operated in conformance with all sections of Virginia 
Administrative Code (VAC) applicable to the proposed landfill operations, except 
as waived or modified by DEQ.*  There shall be no future expansion of the 
landfill, beyond that outlined by the SEA Plat and permitted by these 
development conditions. 

11.12. The height of the landfill prior to the installation of final cover (cap) of the landfill, 
vegetation, and "structures" as shown on the SEA Plat, shall not exceed the 
proposed final debris elevation, as shown on the SEA Plat.  All landfill disposal 
activities shall cease when the final debris elevation of 412 feet above sea level 
as shown on the SEA Plat is reached, or January 1, 2019December 31, 2040, 
whichever occurs first.  The Such debris height of across the landfill shall not 
exceed the elevations depicted by the proposed topography shown on the SEA 
Plat, except for (i) any temporary berms or temporary stockpiles which that may 
be required or approved by DEQ or by the Director of DPWES for operational 
reasons, visual screening or noise attenuation or capping and (ii) to provide 
adequate drainage from the center of the landfill.* 

12.13. The landfill shall receive only construction/ demolition debris materials, as 
defined in Section 104 of the County Code and as deemed permissible by 
Federal, State and County regulations.  Unacceptable landfill materials shall be 
prohibited on-site in accordance with the implementation of the Unauthorized 
Waste Control Plan as required by Virginia's Solid Waste Management 
Regulations and approved by the Virginia Department of Environmental 
QualityDEQ. 

13.14. Waste materials shall not be burned nor allowed to be burned at the site.* 

14.15. A liner system shall be installed in all landfill cells as required in accordance with 
Virginia Solid Waste Management Regulations.* 

16. A tire wash system, including a wash rack/grate system to dislodge mud on truck 
tires, shall be provided as depicted on the SEA Plat in order to ensure that mud 
is not tracked from the landfill onto the surrounding roads.  The tire wash system 
may move from its location as shown on the SEA Plat.  However, the tire wash 
system shall be in a location that will wash truck tires prior to exit from the subject 
property.  In the event that one of the access points to the subject property 
becomes an additional truck exit, that exit shall contain a tire wash system as 
described below.  This installation shall occur within 120 days of SEA approval or 
prior to the issuance of the Non-Residential Use Permit (Non-RUP), whichever 
occurs first.  The tire wash system shall be maintained in accordance with the 
manufacturer's recommendations.  Adequate resources (including spare parts) 

11.   

. 

 5. 

 5. 

12.   

. 

 5. 

 5. 

13.   

. 

 5. 

 5. 

14.   

. 

 5. 

 5. 15.   

. 

 5. 

 5. 
16.   

. 

 5. 

 5. 
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shall be maintained on-site in order to ensure that any needed repairs are made 
within a 24-hour period.  The area between the site’s main entrance and the 
location of the tire wash shall be paved as depicted on the SEA Plat in order to 
To ensure that the truck tires remain clean after being washed.washing, a 
minimum of 400 feet of pavement shall be installed immediately after the tire 
wash and shall be followed by gravel between said pavement area and the exit at 
Furnace Road.  In addition, “cattle guards” shall be employed to knock off mud 
and water in three locations: (i) before the tire wash; (ii) immediately after the tire 
wash; and (iii) at the landfill exit.   Should the tire wash be inoperable, alternative 
(and equivalent) methods of removing mud from the tires shall be employed.  
Should said alternative methods be unavailable, no landfill materials shall be 
accepted until the tire wash is back in operation.  Said new tire wash system 
shall be installed and in operation by December 31, 2014, unless DPWES  
determines that approval of a site plan revision or site plan amendment is 
necessary; then it shall be installed within six months after obtaining such 
approval. 

15. In order to eliminate standing water from collecting in front of the site's entrance 
and to convey such water away from the site entrance, a drain (or other such 
improvement) properly functions to the satisfaction and approval as approved by 
DPWES shall be installed.  This review shall occur prior to improvement shall be 
made prior to the issuance of the Non-RUP.   

16.17. Prior to landfilling in any new operational areas beyond the elevationthose 
allowed pursuant to SEA 80-L/V-061 (290 feet above sea level), sediment basins 
meeting State and County regulations shall be made prior to the issuance of the 
Non-RUP provided in the Phase shown on the SEA Plat and maintained.* 

17.18. All dikes, basins and stockpiles shall be seeded and mulched as soon as they 
are constructed.* 

18.19. Along the toes of slopes being workedLitter shall be controlled by the use of litter 
fences at the top of the landfill on each side of the active debris dumping areas 
along the working face, debris shall be controlled by the use of litter fences.  
Furthermore, a Litter Control program shall be prepared and implemented in 
accordance with Virginia's Solid Waste Management Regulations.* 

19.20. A Groundwater Monitoring Program shall be prepared and implemented in 
accordance with Virginia's Solid Waste Management Regulations.  A copy of all 
water test results, including groundwater, surface water and water quality, 
submitted to DEQ, shall also be submitted at the same time to the Fairfax County 
Health Department and the Solid Waste Program, DPWES.  If, upon 
determination by DEQ and/or Fairfax County, any off-site private well is 
adversely affected by the landfill operation, the landfill owner will provide an 
adequate potable water supply to any affected property within five (5) days48 
hours of being notified of such a determination.* 

18.17.
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20.21. Dredge soils may be deposited at the landfill so long as the dredge soils entering 
the site meet the DEQ definition of acceptable waste for Construction and 
Demolition Debris landfills.  Dredge soils from the Lake Barcroft Water District 
and from the Lorton Station Homeowners' Association, which meet the DEQ 
definition cited above, shall be accepted at the landfill at no cost.  Dredge soils 
may be accepted after the cessation of landfill disposal activities and during the 
post-closure period in connection with landscaping improvements and installation 
of the final cap.* 

21.22. The control of decomposition gases from the landfill shall be monitored through 
the implementation of a Gas Management Plan in accordance with Virginia's 
Solid Waste Management Regulations.  A coarse aggregate gas collection layer 
with collection pipe and gas vents above breathing zones shall be installed as 
part of the cap in areas that are proposed for Phase 5 and Phase 6 recreational 
uses on top of the landfill, including parking areas, exercise stations, the 
overlook, the amphitheater, the pavilion, and the kite flying area, as reviewed and 
approved by DPWES.  All proposed recreational structures on top of the landfill , 
such as the gazebo, picnic shelters and amphitheater, shall be open air, self-
venting construction in order to prevent the buildup of landfill gases.  Any closed 
structures (except restroom facilities), such as the leachate pump houses, shall 
be locked to prohibit public access.* 

23. Recycling of construction and demolition debris (and related materials) shall 
continue to be carried out on the landfill as an accessory use.  Recycling shall 
include the sorting, separation, storing, and processing (such as chipping, 
crushing, augmenting) of debris and recyclable materials (including, without 
limitation, the sorting of cardboard, metal, wood and inert material).   

22. Cardboard recycling collection containers shall be provided on-site within 120 
days of SEA approval or prior to the issuance of the Non-RUP, whichever occurs 
first.  All cardboard must be pre-sorted from other wastes prior to entering the 
site.  In addition, other facilities may be provided on-site within 120 days of SEA 
approval or prior to the issuance of the Non-RUP, whichever occurs first, as 
approved by DPWES and DEQ to support the separation, processing and 
marketing of recyclable materials. 

23.24. A yearly contribution of $60,000 shall be provided to the County for use by 
DPWES for public outreach and education associated with recycling activities 
applicable to construction and demolition debris.  Contributions shall begin 
August 1, 2009, and shall continue annually until the cessation of landfill disposal 
activities.* 

24.25. An Emergency Contingency Plan shall be prepared and implemented in 
accordance with Virginia's Solid Waste Management Regulations.  A list of the 
landfill's equipment operators and their telephone numbers shall be made 
available to the County's Emergency Operations Center and kept current by the 
landfill operator.* 
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25.26. Landfill materials may be accepted and clearing or grading of any kind may take 
place on the site only between the hours of 7:00 A.M. to 5:00 30 P.M. Monday 
through Friday and between 7:00 A.M. and 123:00 PM (noon) on Saturdays.  
However, within 120 days of SEA approval or prior to the issuance of the Non-
RUP, whichever occurs first, tThe  landfill gates shall be permitted to open to 
customers at 5:30 A.M. Monday through Friday and at 6 A.M. on Saturdays to 
allow customers to queue on-site while waiting for landfill activities to commence.  
However, in no case shall landfill operations begin until the commencement of 
the normal business hours listed above.  With prior approval from the Director of 
the Department of Public Works and Environmental Services, or his designated 
agent, the applicant may operate until 5:00 P.M. on Saturday on an emergency 
basis.  This approval shall not be granted more than ten times per calendar year.  
In the event of a significant community emergency, as determined in writing by 
the County Executive, the landfill may temporarily operate outside of normal 
business hours.* 

26.27. In an effort to solve mutual problems, the operator  will work with,  and will, as 
necessary, meet on a regular basis with the Mount Vernon Council and/or the 
South County Federation and/or any other groups (such as neighboring 
homeowner associations) as designated by the Mount Vernon District 
Supervisor.* 

28. Per Sect. 9-205 of the Zoning Ordinance, the site shall be made available to the 
Director of DPWES or his representative in preparation of the annual report to 
the Board of Supervisors.  As a result of the annual inspection, the Director of 
DPWES may recommend additional restrictions and limitations on the use to the 
Board.* 

 
Buffering, Landscaping and Screening Conditions 
 
27.29. Irrespective of the notation on the SEA Plat that says "approximate limits of 

clearing and grading", ,” the limits of clearing and grading as depicted on the SEA 
Plat shall be strictly adhered to.  No new waste (debris) placement activity shall 
take place within 150 75 feet of the greater of the RPA or the 100-year floodplain 
of Giles Run.  There shall be no disturbance within the RPA except in those 
limited areas depicted on the SEA Plat and/or as permitted under the 
Chesapeake Bay Preservation Ordinance.*  

28.30. Notwithstanding the limitations of other development conditions, the applicant 
shall be permitted to encroach into the limits of clearing and grading and/or the 
RPA without an SEA in order to conduct environmental monitoring and/or 
remediation activities to ameliorate a potential environmental and/or public health 
hazard.  Prior to the commencement of any such disturbance, the applicant shall 
obtain all necessary approvals from DPWES for the actions to be taken, and 
immediately following any such activities, shall restore the disturbed area to the 
extent required, subject to the approval of DPWES.* 
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29.31. All permanent berms located within buffer areas shall be landscaped to the 
satisfaction of the Urban Forest Management Division (UFMD), 
DPWESDepartment of Public Works and Environmental Services (DPWES).  
The materials used and their separation shall be in conformance with the 
landscaping standards of Article 13 of the Zoning Ordinance as may be 
applicable and as determined and approved by UFMD.* 

30.32. A 50-foot wide continuous transitional screening An undisturbed buffer of existing 
trees shall be maintained along the northern boundary of the site as depicted on 
Sheet 21 of the SEA Plat and subject to UFMD approval.* 

31.33. Along the southern property boundary, i.e., from the southernmost point of the 
property to a point approximately:  (i) 600 feet along the southwestern boundary 
and (ii) 1,600800 feet along the southeastern boundary, a landscaped buffer of at 
least 100 feet shall be maintained.  In any area along this boundary where a 
minimum of 100 feet of natural vegetation does not exist, additional landscaping 
shall be planted and/or the existing berm extending to provide and eight (8) foot 
high landscaped berm.  BothThe landscaping and the berm shall be designed to 
the satisfaction of UFMD, DPWES. The materials used and their separation shall 
comply with the landscaping standards of Article 13 of the Zoning Ordinance, as 
determined by UFMD, DPWES.*  

32. Sound levels emanating from the site shall not exceed those applicable levels 
specified in Chapter 108, Noise, of the County Code.* 

Conditions for the LandscapingRestoration of the Property 
 
33.34. A landscape plan for all phases shall be prepared and submitted for the review 

and approval of by UFMD, DPWES as part of the site plan approval for the 
landfill use. prior to each phase of the development and with each submission of 
the site plan.  The landscape plan shall provide for revegetation/reforestation of 
the landfill as depicted on the SEA Plat and.  Reforestation shall include suitable 
varieties of trees and shrubs which are to the satisfaction of and approval by 
UFMD, DPWES, consistent with that shown on the SEA Plat.*  No new phase 
may be started prior to approval of its landscape plan.   

34.35. Prior to site plan approval of the first site plan for any expansion of the landfill, an 
invasive species vegetation  management plan shall be developed by the 
applicant’s arborist for approval by UFMD and established in order to control 
non-native, invasive vegetation and promote the establishment of native meadow 
species.  This plan shall be reviewed and approved by UFMD, DPWES, in 
consultation with FCPA.* 

35.36. All landscaping installed by the applicant shall be maintained in good health by 
the applicant.  Any such landscaping that should die within the initial three 
growing seasons shall be replaced by the operator/applicant within the first 
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growing season after six months of its death, or as determined appropriate by 
UFMD.* 

37. At the time of site plan approval, a cash, bond, or a letter of credit and payable to 
the County of Fairfax shall be posted to ensure that the approved landscaping 
and revegetation plans are completed in an amount determined by UFMD, 
DPWES.* 

36.38. Landscape planting shall be installed according to the landscape plan for each 
phase as generally depicted on the SEA Plat.  Landscaping in one phase may 
begin before the completion of any prior phase to facilitate ongoing landfill 
operations.  An interim vegetative cover shall be provided in disturbed areas 
where active landfill operations are complete and an interim landfill cap has been 
installed for any given area regardless of phase.  Final landscaping, according to 
the approved landscape plan, shall be provided at the beginning of the first full 
planting season following the installation of the final landfill cap, subject to review 
and approval by UFMD.  Final cover material shall be provided in accordance 
with DEQ design requirements, as approved in the Major Permit Amendment.  
Additional soil shall be placed on top of the final cover in those locations where 
the planting of trees is to occur, subject to the review and approval by UFMD and 
DEQ. 

37. The approved revegetation/reforestation program shall be executed.  
Revegetation and reforestation of disturbed areas shall occur when the active 
landfilling operation is no more than two lifts above any previous 
revegetation/reforestation area, or face of the slope.  (A lift is defined as the 
compacted layer of waste and the top layer of cover material.)  As the faces of 
any two lifts are completed, the faces shall be compacted, seeded, mulched and 
tacked within ten days of the lifts’ completion or as soon thereafter as feasible 
give weather conditions. 

38. During the first full planting season following completion of each phase, the 
surface of such phase shall be covered with soil and planted with ground cover 
on an interim basis, and the shall be replanted in accordance with the landscape 
plan, subject to review and approval by UFM.  Final cover material shall be 
provided in accordance with DEQ design requirements as approved in the 
Closure Plan.  Additional soil shall be placed on top of the final cover in those 
locations where planting of trees is proposed.  The final location, depth and 
composition of the additional soil shall be subject to the review and approval by 
UFM and DEQ. 

39. Final restoration landscaping of the landfill shall be completed within one year 
after of the termination of landfilling operations on the property and completion of 
the full landfill cap.*   

40. The height of the berm along Furnace Road shall not exceed 11 feet and the 
height of the fence on top of said berm shall not exceed 8 feet.  The installation 
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of the proposed berm and fencing shall be subject to VDOT and/or DEQ 
approval. 

Transportation Conditions 
 
41.40. Commercial Ttruck traffic to and from the site from the east, north and south shall 

be required to use only that portion of Furnace Road between U.S. Route 1 and 
the site entrance.  shall enter the site only from the south.  Truck traffic entering 
the site from the west via Route #123 shall use the section of Furnace Road 
between the site entrance and Route #123.  Truck traffic entering the site from 
any direction shall avoid that section of Lorton Road between Furnace Road and 
I-95 (in the vicinity of Lorton School).  Commercial truck traffic shall be prohibited 
from making left turns into and right turns out of the landfill.  The applicant shall 
retain its existing approved design at its main entrance and shall provide a similar 
restrictive design (as approved by the Virginia Department of Transportation) at 
its new southern entrance to accomplish this restriction.  Signage shall be posted 
indicating the traffic restrictions at each of the site’s entrances/exits.  The 
operator shall post this condition at the site entrance and inform all regular 
customers of these restrictions in writing at least twice a year.* 

42.41. Right-of-way to 44 feet from the existing centerline along the site's Furnace Road 
frontage and any ancillary easements shall be reserved for dedication to the 
Board of Supervisors in fee simple without encumbrances at no cost as shown 
on the SEA Plat.  This right-of-way shall be dedicated upon demand of by Fairfax 
County and/or the Virginia Department of Transportation (VDOT), but no later 
than January 1, 2019.  Within 180 days following dedication, the proposed berm 
and fence within the reservation area shall be removed, as will the proposed 
raised concrete island at the site entrance, subject to approval by, and unless 
otherwise directed by VDOT.  Should this right-of-way dedication be required 
prior to completion of landfill activities, the berm and vegetated screening shall 
be permitted to remain until cessation of landfill activities subject to the execution 
of a license agreement between the applicant and Fairfax Countyraised concrete 
island at the main entrance to the landfill shall be permitted to remain, subject to 
VDOT approval.  

43. If prior to site plan submission, an alternative to a left turn land from southbound 
Furnace Road has not been determined to be acceptable to the Virginia 
Department of Transportation (VDOT) and the Fairfax County Department of 
Transportation (FCDOT), a left turn lane into the site entrance shall be provided 
to a standard required by VDOT.  Said turn lane (or alternative as determined 
acceptable by VDOT and FCDOT) shall be constructed and open to traffic prior 
to the issuance of the Non-Residential Use Permit (Non-RUP). 

44. A right turn lane into the main entrance shall be provided as reviewed and 
approved by FCDOT and by VDOT.  In order to provide adequate sight distance 
at the main entrance, grading improvements shall be provided as directed by 
VDOT.  These improvements shall be made prior to the issuance of the Non-
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RUP. 

45.42. There shall be no access to the property for any landfilling purpose through the 
adjoining properties to the north.  Pedestrian access shall not be permitted, 
except a trail connection to Lorton Valley may be provided in Phase 1 solely at 
the option of the Lorton Valley Homeowners Association, as depicted on the SEA 
Plat. , as shown on the SEA Plat shall be permitted. *  

43. Effective dust and gravel control measures shall be installed and maintained by 
the operator of the landfill.  At a minimum, these measures shall include the full-
time availability of a water tank truck and sweeper vehicle on-site.* 

46.44. As depicted on the SEA Plat, beginning at the end of Phase 1 of operations after 
the berm is completed in that area, a second right turn in-only lane shall be 
constructed by the applicant, as approved by VDOT, as a new southern 
entrance-only for truck traffic travelling north on Furnace Road.  No left turn into 
nor exits from the landfill shall be permitted at this second/southern entrance.   

50. Prior to site plan approval, it shall be demonstrated that no trucks will be able to 
leave the site in a northbound direction.  Any improvements needed to ensure the 
provision of an adequate turning radius at the site entrance for a right in and left out turn 
only for trucks shall be made prior to the issuance of the Non-RUP. 

51. Subject to VDOT approval, maintenance of the existing ditch on the east side of the 
Furnace Road right-of-way shall be performed by the applicant prior to the issuance of 
the Non-RUP.  Maintenance shall be limited to removing silted debris from the existing 
ditch sections for a portion from the site entrance to a point approximately 200 yards 
south to improve their ability to convey stormwater runoff from the surface of Furnace 
Road.  This maintenance shall only be performed by the applicant once.  The applicant 
shall diligently pursue permission from VDOT to perform this maintenance and shall 
commence such pursuit prior to the submission of any site plan.  If unable to obtain 
such permission, the applicant shall demonstrate the failed attempts in writing to 
DPWES.  Should VDOT not permit the applicant to perform this maintenance within 120 
days of SEA approval, this development condition shall be null and void. 
 
Renewable Energy Program 
 
45. The applicant shall establish a Green Energy Park (GEP) on portions of the 

landfill as generally shown on the SEA Plat. Said GEP shall consist of renewable 
energy generation facilities including wind, geothermal infrastructure and 
methane gas collection systems and potentially solar panels, as interim uses 
during both the landfill operations and post-closure periods, as described below: 

A. The applicant shall erect three wind turbines by the end of Phase 1 (the 
Phase 1 wind turbines, as depicted on Sheet 6 of the SEA Plat). Each of 
the three wind turbines to be installed on-site by the applicant during 
Phase 1 shall be capable of producing at least one-quarter megawatt peak 

48.42.   

. 

 5. 

 5. 

49.43.   

. 

 5. 

 5. 

     44.  

. 

 5. 

 5. 

45.   

. 

 5. 

 5. 



SEA 80-L/V-061-02  Page 12 
 

 
 

of electricity. The first turbine shall be installed no later than 18 months 
after all necessary Federal, Virginia, and Fairfax County approvals are 
obtained for the wind turbine, to include, but not limited to: (i) FAA and/or 
other Federal, State and County approvals; (ii) all requisite DEQ 
approvals, including the Major Permit Amendment; (iii) all requisite County 
approvals such as GRB, site plan, land development and structure 
permits, non-DEQ bonding, and Non-RUP, have been obtained; (iv) and 
any other approvals not noted for the wind turbines to operate on the 
landfill.  The above referenced approvals are collectively referred to as 
Necessary Approvals. Necessary Approvals shall diligently be pursued by 
the applicant. The second and third turbines shall be installed within       
36 months after having received all Necessary Approvals.  

The applicant shall install an inverter or similar device in order to convert 
the electricity produced by the Phase 1 wind turbines from direct current to 
alternate current.  During Phase 2 of development, at least 75% of 
electricity generated by the Phase 1 wind turbines after conversion to 
alternate current shall be consumed on-site by landfill facilities or 
activities. 

Fifty percent of any revenue, in excess of 2.5 cents per kilowatt hour, the 
applicant receives from the sale of the electricity produced shall be 
contributed to the County of Fairfax  (the County) within 30 days after 
receipt of such revenue. The applicant shall submit a quarterly report to 
DPWES documenting the electricity produced. 

For any electricity produced by the Phase 1 wind turbines and consumed 
on-site, the applicant shall contribute to the County 50% of the price (over 
2.5 cents) it would have paid to a third party provider for the ‘electricity 
supply service’ net of taxes and distribution charges. 

The applicant shall construct a foundation for the Phase 1 wind turbines, 
the design for which shall be reviewed and approved by DEQ. The   
Phase 1 wind turbines shall be operated for their useful life or until the 
initiation of Phase 5 landfilling activities requires their removal. 

B. The applicant also shall install a methane gas recovery system within the 
landfill and shall deliver to the County, at a mutually agreed upon nearby 
location (such as Landfill Energy Systems, Inc.), methane gas sufficient to 
generate the equivalent of an average of two million kilowatt hours 
annually of electricity, with the intent that it will be used by the County to 
generate electricity sufficient for the normal operating needs of County-
owned facility(ies) and/or for use by County-owned facilities as a fuel for 
operations, such as the Noman Cole Water Pollution Control Plant. The 
applicant shall pay the incremental cost, if any, of processing the methane 
gas so that it is suitable for combustion by industry-standard co-generation 
infrastructure.  Delivery of the methane gas shall begin within 18 months 
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of site plan, Non-RUP, and DEQ approvals for the SEA landfill expansion 
and continue until the cessation of landfill activities or until December 31, 
2040, whichever occurs first. Should the applicant fail to provide sufficient 
methane gas to generate the 2 million kilowatt hours in any given calendar 
year, it must pay the County $0.125 for each equivalent kilowatt of 
electricity that cannot be generated due to the unsupplied methane gas, 
up to a maximum payment of $250,000 in any given calendar year. After 
2040, the applicant shall provide to the County 50% of the methane gas 
that is recovered from the methane recovery system and will continue to 
do so each year until the DEQ post-closure period ends. 

C. Within 24 months after having received all necessary approvals for  
implementation of the SEA landfill expansion and approval of PCA 2000-
MV-034 at Tax Map Parcel 113-1 ((1)) 12 and 13 (the PCA Property), as 
proposed, the applicant shall install a geothermal recovery infrastructure 
at the landfill with capacity to support 1 million square feet of building 
structure(s) and shall provide an access point for hook-up to such systems 
by the County on the boundary of the PCA Property. The Applicant shall 
maintain the geothermal recovery infra-structure and related access point 
until the end of the DEQ post-closure period ends. 

D. As depicted on the SEA Plat, in Phase 4, the applicant shall create an  
approximately 10-acre platform within the southern portion of the 
operations area to facilitate the provision of solar panels by the applicant 
and/or others. 

E. By the end of Phase 5, the applicant shall have established an 
approximately 40-acre platform to facilitate future creation of a larger 
GEP, which may include the potential for up to 12 wind turbines (or wind 
infrastructure sufficient to produce at least 3 megawatt peak electric power 
capacity), solar panels (or solar conversion infrastructure sufficient to 
produce at least 7.5 megawatt peak electric power capacity) and/or more 
advanced technologies (referred to as the Full Green Energy Park "Full 
GEP") to be provided by public and/or private entities with the applicant's 
agreement. 

F. Prior to establishment of the Phase 5 wind turbines, the applicant and/or 
others, as appropriate, shall file a variance request to allow the wind 
turbine to exceed the height limitation in the R-1 District or should the 
Board of Supervisors amend the Zoning Ordinance to permit an increase 
in height for Category 2 electrical generating facilities the applicant shall 
be subject to the approved Zoning Ordinance Amendment. 

46. Wind turbines on the subject property shall not exceed 180 feet in height (to 
include the rotor blades) and shall be in general accordance with the maximum 
dimensions, as shown on Sheet 14 of the SEA Plat. 
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47. The following shall be paid by the applicant to the Fairfax County Board of 
Supervisors for the respective renewable energy generating facility not provided 
within the timeframe specified, in the following amounts in lieu of said facility: (i) 
$1,000,000 for each Phase 1 wind turbine not installed within 4 years of 
necessary approvals for the landfill expansion; (ii) $6,000,000 should the 
methane recovery system not be installed within 4 years of receiving the 
necessary approvals for the landfill expansion (while still being committed to pay 
$250,000 or to supply two million kilowatt hours annually); and (iii) $1,000,000 
should the geothermal not be installed as approved by DEQ within 4 years of 
receiving the necessary approvals for the landfill expansion.  In lieu of said 
payment penalty, the applicant may expend one or more of the penalty amounts 
on installation on-site of renewable energy technology other than that technology 
not timely provided, subject to a Board motion authorizing such expenditure and 
installation.  Said funds shall be payable to Fairfax County with consideration 
toward local community needs in the Lorton/South County area, as determined 
by the Board.  The Zoning Administrator may grant extensions to the above 
penalty payment periods if it is determined that the applicant diligently has 
pursued said necessary approvals. 

Other Public Contributions by the Applicant 

 
48. Subject to the receipt of the necessary approvals for the landfill expansion, the 

applicant has agreed to contribute $15,000,000 to the Board in installments of 
$750,000 each per year beginning no later than January 31, 2019, and ending no 
later than January 31, 2038. Said funds shall be payable to Fairfax County with 
consideration toward local community needs in the Lorton/South County area, as 
determined by the Board. These funds shall be in addition to the separate 
recreation contribution below and the other Green Energy Program expenditures 
and contributions to the County committed herein by this applicant. 

49. In addition to the above contribution, the applicant shall contribute $3,200,000 to 
the Fairfax County Park Authority no later than January 31, 2019, for use for 
recreational facilities in the Lorton/South County area subject to all necessary 
approvals for the landfill expansion. 

50. As shown on Sheets 6 through 14 of the SEA Plat and subject to DEQ approval, 
an "Observation Point" shall be installed by the applicant during Phase 1 in the 
general location of the Phase 1 wind turbines and be open for visitors within 120 
days after the three turbines begin operation. The Observation Point and an 
ancillary shuttle service shall only be available for controlled access and remain 
in operation until the DEQ post-closure period ends, in accordance with the 
following: 

A. Access to the Observation Point shall be controlled solely by the applicant 
via shuttle service at no cost to visitors.  The applicant may require that 
each visitor execute a liability waiver and release. Visitors shall park at the 
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solar farm located on the contiguous PCA 2000-MV-034 property located 
at Tax Map Parcels 113-1((1)) 12 and 13 (PCA Property) and travel on-
site via the applicant’s shuttle service and escorted by the landowner up to 
the Observation Point. 

B. The applicant shall provide a parking easement at the PCA Property for 
the duration of the operation of the off-site visitor parking/shuttle service 
area.  The parking easement shall be recorded in the land records with a 
copy provided to DPWES. 

C. Parking at the off-site parking area on the PCA Property shall only be 
permitted for the Observation Point visitors and shuttle service and for 
maintenance vehicles while providing maintenance to the electrical 
generating facilities at the PCA Property and to the PCA property. 

D. The applicant shall provide for two established times (and duration) for 
tours each month from April 1 to November 30 and also allow a limited 
number of additional tours to be scheduled with ample notice. Each 
regular and additional tour may require a minimum of five (5) and may be 
limited to no more than twenty (20) visitors to occur. The frequency of 
regularly scheduled tours may be reduced upon demonstration by the 
applicant to the Zoning Administrator to reflect actual demand and/or 
current weather conditions.  The applicant may implement a pre-
registration system. 

E. In addition to the above tours, the applicant shall collaborate with the 
County upon request by any member of the Board of Supervisors to host 
pre-scheduled community special events at the Observation Point. For 
each special event considered, the applicant shall determine whether the 
proposed scope, timing and number of participants may be 
accommodated in a safe manner that does not interfere with landfill and 
other operations, including the Green Energy Park. Scheduling shall be 
proposed through the applicant and shall be limited as to the number of 
special events (not to exceed three in any calendar year) and the number 
of participants at each, as determined by the applicant. Special events 
shall be restricted to the Observation Point area and occur only from April 
15 to November 15, outside of landfill operating hours (unless otherwise 
agreed to by the applicant). The County shall be responsible for security 
and all other logistics. The events shall be consistent with the nature of a 
working landfill and the GEP, and shall not involve erection of tents or 
other structures, or involve food or alcohol. Each participant may be 
required to execute a release of liability in favor of the applicant and shall 
be transported to and from the site only in shuttle-type vehicles approved 
by the applicant and the applicant shall not be responsible to provide such 
transportation. The applicant, in its sole discretion, may decline or cancel 
proposed special events due to safety, inclement weather and/or other 
conditions or concerns related to landfill and other operations. The 
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applicant shall attempt to accommodate such special events until the DEQ 
post-closure period ends.  

F. Outdoor style wooden bench seating shall be provided for up to 20 visitors, 
with a lectern at the head of the benches to provide for speakers. 

G. Tourist style telescopes (on posts) shall be provided at the east and west 
flanks of the Observation Point area. Actual location of each telescope 
could vary from edge of the seating area to ridges of the elevation. 

H. Information signs describing the "Green Energy Triangle," history of the 
area and local attractions shall be provided. 

I. The Observation Point shall be open for tours beginning during Phase 1 
(as provided above) until the beginning of Phase 5, generally as depicted 
on the SEA Plat. At the beginning of Phase 5, when the Phase 1 wind 
turbines are removed (to permit filling and capping within the southern 
platform area), the Observation Point and its related features shall be 
relocated northward, with the understanding that its location likely will 
need to be further moved as Phase 5 landfill operations and capping 
proceed toward closure. Thus, during Phase 5 there may be gaps and 
transition periods (not to exceed 18 months cumulatively) during which no 
Observation Point shall be available due to filling, settling and capping 
activities. 

 

51. The applicant shall provide, within 12 months of having received all necessary 
approvals for the Phase 1 wind turbines, $200,000 to the Board as a contribution 
toward an educational feature available to the public which describes the 
renewable energy operations on the applicant's properties as well as those 
renewable energy activities occurring on neighboring County land, and provides 
information on renewable energy. 

52. The applicant shall provide to the County operational data (operating cost, 
productivity, weather and revenue information) equipment specifications, and 
maintenance data related to its renewable energy park on an annual basis over 
the GEP's operating life. Said data shall be available electronically for access 
and use by the general public and academic bodies, and for research. 

53. The applicant's consultant shall prepare a study, consistent with U.S. Fish & 
Wildlife Service’s Land-Based Wind Energy Guidelines (Guidelines), which 
provide a structured, scientific process for addressing wildlife conservation 
concerns at all stages of land-based wind energy development and examines 
migratory bird patterns, including endangered species.   The Guidelines consist 
of 5 tiers and the applicant shall submit a report based on each tier to the 
Department of Planning and Zoning (DPZ) and to DPWES with Tiers 1-3 
submitted prior to the issuance of the building permit for installation of the first 
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Phase 1 wind turbine.  Tiers 4-5 shall be submitted prior to the end of Phase 5.  
Should the 12 wind turbines be installed in Phase 5, the applicant or operator 
shall be subject to the Guidelines and shall submit reports in accordance with 
each of the five tiers.  

Recreational Uses 

 
54. As generally depicted on Sheet 21 of the SEA Plat, in Phase 1 an approximately 

5.2 acre private recreation area shall be provided by the applicant at the sole 
option of the Lorton Valley Homeowners' Association (LVHOA) and made 
available for use solely by LVHOA residents and their guests; if provided, said 
private recreation area and land area shall be conveyed in fee simple to LVHOA. 
In the event LVHOA chooses not to accept said private recreation area, then the 
recreation area shall not be constructed and this land shall not be conveyed, and 
shall remain in undisturbed open space. Regardless of conveyance, a 50-foot-
wide treed buffer shall be provided along the entire northern property boundary 
and consist of a combination of existing, mature trees and supplemental 
plantings shall be installed by the applicant and shall be subjected to a 
conservation easement prior to conveyance of the recreation area to LVHOA.  
Grading shall be permitted within this buffer area, as determined by UFMD, as 
necessary for installation of the adjacent natural surface trail and/or other 
improvements identified immediately below. Adjacent to this buffer area, a 
natural trail and any off-site trail connection, exercise stations along the trail, a 
multi-purpose open space area, a dog park, and/or picnic tables shall be 
provided by the applicant at the sole option of and if agreed to by the LVHOA at 
any time prior to installation of the third Phase 1 wind turbine. 

55. As generally depicted on Sheets 10 and 14 of the SEA Plat, an outdoor baseball 
hitting range/cages may be provided during the Phase 5 DEQ post-closure 
period, if permitted by DEQ, or after the DEQ post-closure period ends.  No 
outdoor lighting shall be permitted. 

56. As generally depicted on Sheet 45 of the SEA Plat, and as approved by DPWES 
on separate site plan submission(s), active recreation uses consisting of  
baseball hitting range(s), a golf driving range and/or a radio controlled aircraft 
field may be provided by the applicant or lessee during Phase 6 of development 
either: (a) subsequent to cessation of the potential 12 wind turbines and/or solar 
panels on the 40-acre platform or a portion thereof, or (b) upon the end of DEQ 
post-closure period.  There shall be no outdoor lighting permitted for these uses. 

57. If requested, the applicant shall assist with site preparation for a 2 to 3-acre area 
designated in Apple Orchard Recreation Area or in the vicinity of Laurel Hill 
Park, for community garden use. Site preparation shall be limited solely to 
clearing and grading no more than three acres of land to be used for such 
garden. The applicant shall not be responsible for any additional support (except 
as specifically provided below), including any road improvements or impervious 

54.   

. 

 5. 

 5. 

55.   

. 

 5. 

 5. 

56.   

. 

 5. 

 5. 

57.   

. 

 5. 

 5. 



SEA 80-L/V-061-02  Page 18 
 

 
 

surface improvements, construction of any structure or any other site 
improvements. In collaboration with the entity managing said community garden, 
the applicant shall provide for use at the community garden throughout the 
landfill's operating life, from its recycling operation, reasonable amounts of 
recovered soils, crushed stone, mulch and other recovered materials to support 
garden activities. The applicant shall make a onetime contribution of $50,000 to 
the entity managing the garden operation for the materials and fees related to 
creation of the garden if and when all County approvals have been secured by 
such entity to construct and operate the garden. As may be requested by such 
entity, the applicant shall provide soil testing on a one time basis for quality, 
composition, and drainage provided such testing occurs in conjunction with any 
testing the applicant carries out as part of its landfill site plan approval process. 
This development condition shall be null and void and the applicant shall not be 
bound to provide such support if the garden is not established prior to January 1, 
2019. 

52. The proposed park is for passive recreation use only.  All park improvements shall 
be provided by the applicant as depicted on the SEA Plat with each applicable phase of 
development and shall be constructed to FCPA standards in consultation with FCPA 
staff. 

53. Written notice shall be given to FCPA, DPWES, and the Department of Planning 
and Zoning (DPZ) when formal release of the landfill property owner from liability is 
granted by DEQ.  The entire site shall be dedicated in fee simple to the FCPA within 30 
days following the formal release of the landfill property owner from liability by DEQ.  
Prior to the site becoming a public park, a 2232 shall be submitted by FCPA for the 
review and approval of the Planning Commission. 

54. Interim public access easements shall be provided over all trails and those on-site 
park facilities intended for public access as depicted on the SEA Plat, prior to transfer of 
the entire site in fee simple to FCPA.  Prior to site plan approval, an agreement shall be 
executed between FCPA and the applicant regarding issues such as liability and 
maintenance for areas subject to public access prior to dedication of the property to 
FCPA. 

55. Off-site trail connections to the north and west shall be provided by the applicant as 
depicted on the SEA Plat and the attached exhibit.  The connection to the north is 
subject to the granting of necessary easements from the Lorton Valley Homeowners 
Association (HOA).  In addition, an off-site trail shall be constructed to the Laurel Hill 
parkland, Greenway, and Sportsplex area, subject to the granting of rights of entry by 
Fairfax County.  This proposed public access trail shall be an eight-foot wide asphalt 
trail (Type I) within a public-access trail easement of 12 feet.  The exact location of the 
trail connection to portion of Laurel Hill Park shall be determined in cooperation with the 
FCPA Trails Coordinator and FCPA.  Prior to site plan submission, the applicant shall 
diligently pursue acquisition of these easements and permissions, and, if unable to 
obtain such permission, shall demonstrate the failed attempts in writing to DPWES.  
Should the necessary easements and permissions not be provided to permit the off-site 
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trail connections within 90 days of site plan approval, the applicant shall be relieved of 
this commitment. 

56. If the proposed restroom facilities are to be served by anything other than public 
sewer and water (such as an onsite sewage disposal system and/or a water well 
system), then installation of these facilities shall be coordinated with and approved by 
the Health Department. 

The above proposed conditions are staff recommendations and do not reflect the 
position of the Board of Supervisors (Board) unless and until adopted by the Board. 

 
This approval, contingent on the above noted conditions, shall not relieve the applicant 
from compliance with the provisions of any applicable ordinances, regulations, or 
adopted standards.  The applicant himself shall be responsible for obtaining the 
required Non-Residential Use Permit through established procedures, and this Special 
Exception Amendment shall not be valid until this has been complied with 
accomplished. 

 
Pursuant to Section 9-015 of the Zoning Ordinance, this special exception amendment 
shall automatically expire, without notice, 30 48 months after the date of approval 
unless a site plan has  been approved for landfilling in any new operational areas 
beyond the elevation allowed pursuant to SE 80-L/V-061 (290 feet above sea level). the 
use has been established or construction has commenced and been diligently 
prosecuted.  The Board of Supervisors may grant additional time to establish the use or 
to commence construction if a written request for additional time is filed with the Zoning 
Administrator prior to the date of expiration of the special exception amendment.  The 
request must specify the amount of additional time requested, the basis for the amount 
of time requested and an explanation of why additional time is required. 
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Geosyntec 
consultants 

10220 Old Columbia Road, Suite A 
Columbia, Maryland 21046 

PH  410.381.4333 
FAX  410.381.4499 

www.geosyntec.com  

14 August 2013 

Mr. Gary Hewes 
Vice President, Operations Support 
Furnace Associates, Inc. 
10001 Furnace Road 
Lorton, Virginia 22079-2604 

Subject: 	Response to Zoning Information Request 
Lorton Energy Park 
Lorton, Fairfax County, Virginia 

Dear Mr. Hewes: 

Geosyntec Consultants (Geosyntec) has prepared this submittal as a follow-up to discussions 
with Fairfax County during our 25 July 2013 meeting. During this meeting, the County 
requested copies of documents previously prepared by Geosyntec to evaluate the feasibility of 
renewable energy technologies (RETs) to be considered for installation as part of the proposed 
Lorton Energy Park. Geosyntec has been working with Furnace Associates Inc., for the past two 
and a half years reviewing the feasibility of RETs at Lorton Landfill. A list of applicable 
documents prepared during this period that are enclosed with this letter is presented below: 

Exhibit 1: 	Feasibility Study for Renewable Energy Technologies, Lorton Landfill, Virginia, 
dated 17 August 2011; 

Exhibit 2: 	Memorandum related to Wind Energy Development dated 15 December 2011; 

Exhibit 3: 	Memorandum related to Solar Energy Development dated 13 January 2012; 

Exhibit 4: 	Preliminary Evaluation of Using Deep Foundation for Wind Turbines, dated 1 
November 2012; 

Oa 

Exhibit 5: 	Fact Sheet: Plan for Installation of Solar Panels, Lorton Renewable Energy Park, 
Lorton Landfill, Virginia (undated, prepared January 2012); 

Exhibit 6: 	Fact Sheet: Plan for Installation of Wind Turbines, Lorton Renewable Energy 
Park, Lorton Landfill, Virginia (undated, prepared January 2012); 

Exhibit 7: 	Wind Turbine Systems at Landfills in the United States (undated, prepared 

January 2012); 

••• 
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Exhibit 8: 
	Final Cover Geomembrane Puncture Resistance Calculation (to assess bearing 

capacity of final cover under loads expected from typical turbine construction 
vehicles, dated July 2013); 

Exhibit 9: 
	Lorton Energy Park Utility System Map, dated 22 March 2013 (submitted 

previously on 2 April 2013 as part of the Application package); 

Exhibit 10: 
	Determinations of No Hazard to Air Navigation issued by the Federal Aviation 

Administration in support of proposed installations of one (1) wind anemometer 
test tower (height 165 ft., base elevation 355 ft.) and three (3) wind turbines 
(tower height 160 ft., base elevation 380 ft.); and 

Exhibit 11: 	Summary table outlining nine (9) operating and five (5) proposed landfill-based 
wind turbine projects worldwide. 

In addition, during our discussions, there was a general question regarding the size of turbines 
that had been observed by some County personnel at a wind farm near Interstate 81 in 
Pennsylvania. Geosyntec identified this wind farm as the Bear Creek Wind Park near Wilkes- 

. Barre in northern Pennsylvania. This facility includes twelve 2.0 megawatt (MW) model G87 
wind turbines manufactured by Gamesa. These turbines, which have a tower height of 397 feet 
and a rotor diameter of 285 feet, are much larger than the proposed 250 kilowatt (kW) turbines 
for the Lorton Energy Park, which will have a tower height of 120 feet and a rotor diameter of 

100 feet. 
IMo 

Geosyntec contacted three manufacturers of wind turbines of suitable size and power rating for 
the Lorton Energy Park to ascertain whether similar sized wind turbines have been installed on 
the east coast of the United States. Two of the manufacturers, Aeronautica and PowerWorks, 
have not installed turbine models of interest on the east coast of the United States. The third 
manufacturer, Wind Energy Systems, has installed a model of interest at the following site in 
Massachusetts: 

MIN 

Bartlett's Farm 
33 Bartlett Farm Road 
Nantucket, MA 02554 
508-228-9403 
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Mr. Gary Hewes 
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Please do not hesitate to contact either of the undersigned at (410) 381-4333 with any questions 

concerning the contents of this letter. 

Sincerely, 
MIN 

MIR 

J remy W.F. Morris, Ph.D., P.E. 
Senior Engineer 

./2 

Thomas B 
Associate 

MIN 

MIN 

a 
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1. 	Introduction 

	

1.1 	Purpose and Terms of Reference 

Geosyntec Consultants of Columbia, Maryland 

prepared this final report for Furnace Associates, Inc. 

(FAI) of Lorton, Virginia to report on findings from a 

feasibility study conducted to evaluate phased 

implementation of various renewable energy 

technologies (RETs) at FAI's Lorton Landfill located at 

10001 Furnace Road, Lorton, Virginia. The purpose of 

the feasibility study was to evaluate the technical and 

financial feasibility, aesthetic qualities, and regulatory 

and public acceptability of four RETs at the landfill. 

FAI's vision for the landfill 
property is that it serves 

as a pilot project for 
renewable energy while 

addressing a critical 
waste disposal need 

The RETs investigated were solar, 

wind, methane, and geothermal (GT) technologies. This feasibility study helps provide 

the basis for planning for a renewable energy park, particularly with regard to the optimal 

timing for deployment of RETs at the landfill. FAI's vision is for the landfill property to 

serve as a pilot project for renewable energy in an urban environment over the remainder 

of its operational life, with a possible option during the post-closure period (and 

potentially as an end-use should local authorities so approve) of a state-of-the-art 

renewable energy park. 

1.2 	Layout and Size of the Landfill 

The landfill property is located between Furnace Road and Interstate 1-95 in Lorton, 

Virginia. The Fairfax County landfill facility is located to the northwest on the opposite 

side of Furnace Road (Figure 1.1). The landfill property comprises the active landfill area 

and two small discrete property parcels located west of Furnace Road. The original 

ground surface elevation varies from 230 ft-msl (feet above mean sea level) on the 

Furnace Road side to 100 ft-msl on the 1-95 side. Currently, the maximum permitted 

elevation of the landfill is 412 ft-msl with a top deck area of approximately four acres. 

FAI also owns two small property parcels adjacent to the landfill on the opposite side of 

Furnace Road. The smaller parcel, termed the "FAI Recycling Facility," is 9.7 acres in area 

and is sparsely vegetated with gravel surface and stormwater ponds. Recycling 

operations are carried out on this parcel and a building is being developed to handle CDD 

volumes that are currently disposed of in the landfill. The larger unnamed parcel is 17 

acres in area and is thickly vegetated with mature tree stands. Both parcels are accessible 

from Furnace Road and are potentially available for the energy park. 

().;[ 	)//(..) 	 1 	 8.17.2011 
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Figure 1.1: Aerial view of the landfill (photo taken in January 2005) 

FAI plans to increase the landfill capacity by constructing a mechanically stabilized earth 

(MSE) berm around the perimeter of the landfill footprint. Once permitted, the final 

elevation of the landfill would remain at 412 ft-msl (that is, the landfill will not be any 

taller than currently permitted). Increasing the capacity of the landfill by constructing a 

perimeter MSE berm would also result in only a small increase in the total waste footprint 

area (Figure 1.2a). However, by filling in the area between the current side slopes and 

the top of the MSE berm (Figure 1.2b), this would provide additional disposal capacity. At 

average rates of disposal of preferred waste types, with existing and added capacity the 

landfill would be expected to reach its final permitted capacity by 2040. The top deck 

(flat) area at the top of the landfill will increase from four acres to approximately 40 

acres, yielding considerably more space for beneficial reuse as a renewable energy park 

with multiple RETs. 
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(red line) 
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/Boundary 
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(b) Cross section view looking north from south (not to scale) 

Figure 1.2: Conceptual views of the landfill under existing (pre-berm installation) and 

future (post-berm installation) conditions 
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1.3 	Potential Environmental Benefits of the MSE Berm 

1.3.1 Renewable Energy Park 

The MSE berm will help FAI to implement RETs over the short- and long-term life of the 

landfill property, thereby helping with transition of its operational and post-closure life 

from a disposal facility to a state-of-the-art renewable energy park. As discussed in more 

detail subsequently in this report, installing the MSE berm will have a beneficial impact on 

all selected RETs at various stages of their deployment and usage and will increase the 

potential for generation of renewable energy at the site. Once developed, the renewable 

energy produced would help reduce the carbon footprint of the local community by 

reducing or offsetting the use of fossil fuels for their daily energy needs. In addition, by 

providing more certainty that the landfill will remain in economic operation for a period 

in excess of that required for RET projects to be financially viable, FAI, Fairfax County, and 
others can make longer-term decisions on capital investments for RETs. 

1.3.2 Fairfax County Environmental Improvement Program 

In June 2004, Fairfax County adopted an environmental program entitled "Environmental 
Excellence for Fairfax County: A 20 - Year Vision." The County's main principles, as stated 

in their Environmental Improvement Program (EIP) 

prepared in 2010, were for conservation of limited 

natural resources to be interwoven into all 

government decisions; and (2) the commitment of the 

county to provide necessary resources to protect the 

environment. The program is organized under six 

themes: (1) growth and land use; (2) air quality and 

transportation; (3) water quality; (4) solid waste; (5) 

parks, trails and open space; and (6) environmental 

stewardship. 

FAI's deployment of RETs at the landfill will support the long-term efforts of Fairfax 

County in meeting its environmental goals in multiple ways. For example, by utilizing the 

existing landfill for a longer duration, FAI can provide for more efficient management of 

solid waste in the County and prevent use of alternative land areas for CDD disposal. 

Further, FAI's vision for transitioning use of the property from a CDD disposal facility to a 

state-of-the-art renewable energy park provides for sustainable and beneficial reuse of 

the property, a clear demonstration of environmental stewardship. Voluntarily managing 

FAl's development of a 
renewable energy park 

at the landfill will 
support the long-term 

efforts of Fairfax County 
in meeting its 

environmental goals 
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methane from naturally generated biogas at the landfill will improve air quality and 

reduce greenhouse gas (GHG) emissions. Generation of renewable energy via solar, wind, 

methane, and geothermal technologies will offset dependence on fossil fuel based 

energy, and will offset GHG emissions associated with use of fossil fuels. The energy park 

could also serve to help the County demonstrate environmental stewardship concepts by 

providing community outreach and educational opportunities to students to understand 

the interaction, implementation, technologies, and benefits of renewable energy at a 

local facility. 

1.4 	Outline of Opportunities and Constraints for Development 

1.4.1 Potential End Users for Supplied Energy 

Several existing and planned facilities adjacent to or near to the landfill site could benefit 

and serve as end users of the renewable energy produced at the renewable energy park, 

either directly or indirectly (see Figure 1.3). 

Michigan Cogeneration (MC) Facility: For the purposes of the feasibility study, the MC 

Facility (about 500 feet distant of the landfill at Point A on Figure 1.3) was considered to 

act as a central "hook up" point (i.e., an interconnection for all solar and wind power 

generated and the delivery point for methane) and thus a potential end user for these 

three renewable RETs. 

Wastewater Treatment Plant (WWTP): The WWTP is about 2.5 miles distant from the 

landfill at Point B on Figure 1.3, with an existing gas pipeline from the MC Facility (shown 

blue running from Point A to Point B), and is thus considered a potential end user for 

methane. 

Lorton Valley Development: This residential development, which is adjacent to the 

northern property boundary, houses a community center (with swimming pool) and is 

considered a potential end user for GT energy for residential heating and cooling, 

acknowledging potential access restrictions and connection constraints. 

Sportsplex: This planned facility, to be located next to FAI's recycling facility and directly 

south of the MC facility, is considered a potential end user for electricity produced by the 

renewable energy park and for GT energy, again acknowledging potential access 

restrictions and connection constraints. 

0 VI 	) 	 8.17.2011 
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Lorton Arts Center: This facility, located approximately 1.5 miles from the landfill, could 

utilize methane for both heating and artisan kilns and furnaces. 

Horticultural Applications: Construction of greenhouse structures for community and 

commercial horticultural uses in the vicinity of the landfill is under discussion. 

Greenhouses would be potential users of GT energy for heating and cooling. In addition, 

the renewable energy park could supply electrical power to these greenhouses. 

Figure 1.3: Potential end users for energy in the landfill vicinity 

1.4.2 Supply Side Dynamics 

The various RETs considered for installation at the landfill will offer two major forms of 

energy: (1) electricity generation from methane gas, solar, and wind sources; and/or (2) 
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heat or thermal energy from methane gas and the geothermal source. These forms of 

energy will become available to differing degrees at different phases during the life of the 

landfill. 

1.4.3 Demand Side Dynamics 

Onsite Energy Utilization: Onsite energy needs would be minimal and remain constant 

during the course of landfill operation. This would include 20,000 kWh for operation of 

the site administration building and weighing station. Additional electrical energy is 

required for the leachate pumps, which would remain as the only significant energy need 

after closure. For the purposes of the feasibility study, it was assumed that onsite energy 

needs are insignificant in the context of economic self-supply. Therefore, it was assumed 

that all renewable energies would be utilized offsite. 

Offsite Energy Utilization: As the renewable energies are developed, the energy 

available for offsite use will increase with time. It is anticipated that demand for 

electricity and methane will always exceed the supply potential and, therefore, that all 

electricity generated and methane captured will be welcome at the MC Facility hook up. 

Due to population increases in the Lorton area, this will help the community by supplying 

more renewable energy to meet daily needs, albeit indirectly. The potential for GT 

energy to meet local demand will be constrained by distances to end users and their 

willingness to convert to GT heat pump systems. Due to the size of the landfill heat 

source, it is considered that potential GT energy supply will exceed demand. 

1.5 	Permitting and Regulatory Considerations 

The Virginia regulations regarding closure and post-closure care of CCD landfills require a 

final Closure/Post-Closure (C/PC) Plan to be submitted and approved to describe all 

systems and activities that will be installed and performed at the landfill after closure. 

Therefore, to allow for installation of RETs at the landfill, a C/PC Plan will need to be 

prepared/amended to address all issues associated with the installation of the solar 

panels. These include: (1) maintaining the integrity of the final cover; (2) drainage and 

erosion control; (3) installation of associated utilities; and (4) impacts on the existing 

landfill gas control system (if any). Post-closure maintenance costs and financial 

assurance should also be reviewed and revised if significant additional maintenance will 

be required. If RETs are to be installed during the operational life of the landfill, the site 

Operations Plan will likewise need amending accordingly. 
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In addition, state- or county-level land use permits for the site may be needed due to 

modifying the land use to include energy park elements. Aesthetics/visual quality may be 

the most significant impact consideration, particularly with regard to solar panels and 

wind turbines. Methane and GT energy systems do not present significant environmental 

impact concerns (in fact, gas collection and control would be considered to mitigate 

potential environmental impacts arising from odors, subsurface migration, and GHG 

emissions). 

MIR 
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2. 	Review of Selected Renewable Energy Technologies (RETs) 

	

2.1 	Solar Power 

2.1.1 Overview of Solar Technology 

Solar power is created by conversion of sunlight energy into electricity. This occurs 

directly using photovoltaic (PV) cells or indirectly using concentrated solar power (CSP) 

systems. Both PV and CSP systems can be mounted as fixed systems with rigid 

foundations or have tracking mechanisms to follow the movement of sunlight throughout 

the day (Figure 2.1). 

Figure 2.1: Typical solar power systems (fixed flat panel PV systems are the recommended 

technology at Lorton Landfill) 

CSP systems involve use of lenses or mirrors to focus a large area of sunlight into a small 

beam, which is typically used to heat water for steam-powered turbines. Commercial CSP 

AM. 
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systems require abundant cheap water, cheap land, and plenty of sun to produce thermal 

energy before it can be used to produce electrical energy. Generally, CSP plants are large 

in size (typically hundreds of megawatts, MW) and have to be linked to transmission 

networks. 

PV cells are semiconductors made of wafer-based crystalline silicon or thin film 

amorphous silicon coating on plastic, glass or stainless steel. PV systems consist of 

multiple cells which convert sunlight directly into electric energy (direct current, DC) using 

the photoelectric effect, which in simple terms is the movement (excitement) of electrons 

caused by interaction between sunlight energy and the semiconductor materials. The 

electrons are collected to form a direct current of electricity. 

Commercially available PV systems range in power output from 10 to 300 watts (W), 

where 1W is equal to 3.4 BTU/hour. PV systems can be used to power small-scale, 

standalone off-grid applications or can be connected to the electricity grid using inverters 

(which convert DC to alternating current, AC). The components of a simple household PV 

system are shown in Figure 2.2. 

Source: vlvvv.cre ate tre e nhome .com 
	

AC Elecirkal Pam! 

Figure 2.2: Components of a simple PV system 
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Market conditions for the solar power industry have become increasingly favorable in 

recent years for a number of reasons, including: (1) declining manufacturing costs; (2) 

market growth worldwide and in the United States; (3) increasing efficiency of solar 

panels; and (4) increasing reliability and longer life service of solar panels. The solar 

energy market in the U.S. has seen tremendous growth in the last few years. The annual 

rate of growth of the market for solar panels has been about 43 percent between 1998 

and 2008. Despite this growth rate, the contribution of solar energy to the entire U.S. 

energy market is still less than 0.1%. 

Fixed tilt flat panel systems are the most common type of PV system. These systems 

operate in a fixed position where the tilt remains constant or is manually adjusted 

seasonally. In applications where the position of the panel can be freely chosen, certain 

orientations must be selected to optimize energy output. In the northern hemisphere, 

panels should face south and be tilted approximately equal to site latitude. A tracking flat 

panel system (tracker) includes a tracking mechanism to allow the panel to rotate around 

one or two axes, and follow sunlight throughout the day and/or seasonally. Single-axis 

trackers rotate around the north-south position and track daily sun movement. Dual-axis 

tracking systems face the sun's position at all times by rotating simultaneously around the 

north-south and east-west positions. Although more expensive than fixed tilt systems, 

trackers can increase the power output over that of fixed systems by approximately 30 

percent at low latitudes. However, if fixed-tilt panels are used, more panels can be 

constructed per unit area of land. 

2.1.2 Outlook for Supply and Cost Dynamics 

Solar PV systems have various components which need to be considered in developing 

supply cost estimates, including the PV modules, mounting infrastructure (i.e., 

foundation, mounting hardware, electrical connectors, and cables), DC-AC inverter, labor 

and handling costs, and miscellaneous costs (e.g., warranty reserves and costs tied to 

securing permits and managing rebates). The major cost component for PV system 

implementation is the material and installation cost which represents 50-60% of the total 

cost for the system. The mounting structure, cabling, and inverters account for most of 

the remaining 40% of the cost. Operation and maintenance costs for PV systems are 

minimal due to the absence of moving parts and are estimated to be around 0.5% of the 

capital investment annually. 

A benchmark unit cost of solar energy that is commonly used by the solar energy industry 

is the price per watt-peak (Wp), which is defined as the output of a standard solar panel 
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(or photovoltaic element) when it is exposed to standard conditions. Watt-peak does not 

take into account solar conditions at a site; therefore, the solar radiation at the site must 

be considered separately. The cost of generating electricity is the most important metric 

in assessing the cost competitiveness of a solar PV technology. PV costs are characterized 

by a high learning rate of 15-20%. (The term "learning rate" refers to the reduction in 

cost achieved per each doubling of the total cumulative installed capacity.) The total 

installed cost of a PV system was over $80/Wp thirty years ago but only $6.25/Wp in 

2006. At a sustained high learning rate above 15%, the costs are expected to be down to 

$2.20/Wp in 2030 and $1.25/Wp by 2050. 

2.1.3 Environmental Benefits 

PV systems provide one of the most sustainable methods of electricity generation 

without producing GHG emissions. Using the "Clean Energy Calculator" on the California 

Energy Commission "Go Solar California" website, a modest 2MWp solar system that 

generates about 2 million kWh per year prevents the emission of approximately 2.3 

million lbs of carbon dioxide, 2,500 lbs of sulfur dioxide, and 3,500 lbs of nitrous oxide 

every year. This is equivalent to a reduction in automobile driving of nearly 3 million 

miles or planting over 180 acres of trees. 

2.1.4 Power Generation Potential and Capacity Factor 

As introduced above, the solar power industry rates a solar system in terms of its peak 

power generation potential, or capacity factor, which assumes that the system's PV cells 

are under direct sunlight for 24 hours a day, 365 days per year. Somewhat misleadingly, 

informal reference to a 1MW solar power system is in reality reference to a 1MW peak 

(1MWp) system. The difference is significant: a true 1MW system could theoretically 

generate 8.76 million kWh of energy annually (i.e., 1000 kW x 365 x 24). However, in 

reality this system can only generate a fraction of its rated capacity because of limited 

daily exposure of PV cells to direct sunlight, non-optimal placement and alignment of PV 

cells with respect to the path of the sun, loss of generation capacity with time, and losses 

due to conversion from DC to AC for distribution and use. 

Actual power generation depends on several factors, including: (1) solar radiation at the 

site (which depends on latitude and longitude, as indicated in Figure 2.3); (2) tilt and type 

of sun-tracking PV device (i.e., fixed, single-axis tracking, or dual-axis tracking); (3) panel 

orientation; (4) solar array DC power rating; and (5) overall DC-AC inverter efficiency. 

Considered together, a 1MWp unit installed in northern Virginia is expected to produce, 
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on average, about 1.2 million kWh annually. This is less than 14% of its theoretical peak 

rating. Based on average rates of incident solar energy in Virginia (Figure 2.3), the area 

required to install a 1MWp solar system is about 7 acres. 

Figure 2.3: Photovoltaic resources of northeastern Virginia in relation to 

the continental United States 

2.1.5 Opportunities and Constraints on Development 

Offsite Interconnectivity: The electricity generated by solar panels would be connected 

to the power grid. The nearest grid connection available is at the MC Facility, which is 

about 500 feet away from the landfill. 

MSE Berm: The planned construction of the MSE berm at the landfill would benefit 

implementation of solar technology at the landfill. After MSE berm construction, the 

southward-facing side slope area exposed to optimal solar incident energy would be 

significantly increased, leading to increased power generation potential. Following 

closure capping of the landfill, the entire southern side slope area and 40-acre top deck 

area created by the berm would potentially be available for solar panel installation. 

■ 
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Complimentary Attributes with Other RETs: Solar technology shares complimentary 

attributes with wind energy, as both require similar DC-AC inverters and cabling. If 

deployed at the energy park together, solar and wind projects could potentially share 

these components and the proposed electricity hook up point at the MC Facility. 

2.2 	Wind Power 

2.2.1 Overview of Wind Technology 

After hydroelectric power, wind power generation is probably the most developed and 

mature form of renewable energy deployed globally. Wind power is created by 

conversion of the kinetic energy of moving air to mechanical energy using a wind turbine. 

The spinning rotor blades turn a shaft that is connected to a generator. The mechanical 

energy generated can be used for driving machinery or can be converted into electricity. 

Wind turbines are often grouped together into a single wind power plant or "wind farm." 

Wind turbines can be installed offshore or onshore (Figure 2.4). 

Figure 2.4: Typical wind turbine systems (medium scale onshore turbines are the 

recommended technology at Lorton Landfill) 	 "ION 
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Modern day wind turbines can be divided into two major categories: horizontal axis wind 

turbines (HAWT) and vertical axis wind turbines (VAWT). HAWT have the main shaft and 

generator at the top of a tower and pointing into the direction of the wind. The towers 

produce turbulence behind the turbine leading to positioning of these turbines in an 

upwind direction. VAWT have the main rotor shaft in the vertical direction. VAWT can be 

placed independent of the direction of wind. They can also be placed closer to the 

ground and thus are relatively easy to maintain. However, they are less efficient, reduce 

wind speeds significantly, and have to be spaced at wider distances than HAWT. The 

basic components of a HAWT system are shown in Figure 2.5. The wind turbine along 

with the generator produces DC output, which is converted to AC and then connected to 

the power grid. 

Geer Pox 

Figure 2.5: Basic components of a wind turbine system 

Wind turbines need moderate but steady winds for producing energy. They start 

producing energy as wind speeds reach 5-7 m/s (11-16 mph). The efficiency of wind 

turbines depends on the amount of energy extracted by the blades (swept area of the 

rotor) and installation height of rotor. Greater height provides better access steadier, 

higher-speed winds. 
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Wind turbines are available in a range of sizes. Very small (i.e., household scale) devices 

are capable of producing only a few watts. On the upper end of the scale, large 

commercial onshore turbines with a rated output of over 1.5MW are available, while 

offshore turbines with capacities in excess of 3MW are not uncommon. Most medium- to 

large-scale turbines are installed in commercial wind power stations consisting of groups 

of turbines each rated at about 400kW or above. Wind energy is a mature technology, 

with most new development focused at the very large (>1.5MW) and very small (<5kW) 

ends of the scale. Small-scale wind turbines are relative expensive on a per kilowatt basis 

which can make them a costly option to install. 

2.2.2 Outlook for Supply and Cost Dynamics 

The life cycle cost of wind systems consists of infrastructure costs for the turbine, power 

plant with tower, foundation system, wires, generator, and invertors, and O&M costs. 

The cost of the turbine is generally 70-80% of the total capital cost. O&M costs average 

about 20-25% of the total cost per kWh produced. Even though the cost of wind power 

has decreased dramatically in the past ten years, the technology still requires a higher 

initial investment per kWh than fossil fuel based power generators. Large-scale wind 

turbines (>1.5MW) can be installed for about $1,000/kW. The cost of electricity 

production from wind turbines in the U.S. varies with the annual capacity factor, location 

and quality of wind, O&M costs (which may be climatically induced), and installation 

costs, but typically range from $0.03-$0.06/kWh after taking federal incentives into 

account. For small-scale turbines, the installation cost is higher at $2,000-$8,000/kW. 

The cost of energy produced by small-scale wind turbines (<10kW) over their lifetime has 

been estimated to vary from $0.07-$0.96/kWh. 

2.2.3 Environmental Benefits 

Wind energy is a clean, non-polluting source of energy. Unlike conventional power 

plants, wind power plants emit no air pollutants or GHGs. It is estimated that a 1MW 

wind system would prevent the release of nearly 2 million pounds of carbon dioxide every 

year for the life of the system (California Energy Commission). 

2.2.4 Environmental and Other Concerns 

Although wind power plants have little impact on the environment as compared to fossil 

fuel plants, there are some concerns that need to be addressed when designing a wind 

facility. 
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Environmental Concerns: Wind power has three main environmental impacts: visual 

impact, noise, and risk of bird collisions. Two kinds of noises are associated with wind 

turbines: (1) aerodynamic noise from the spinning blades, and (2) mechanical noise from 

the rotating machinery. Although design improvements are bringing about sharp 

reduction in noise factors, this remains of particular concern to host communities. Most 

problems can be resolved or greatly reduced through proper siting and technology. 

Aviation Concerns: The installation of wind towers would require identification of known 

airports and landing strips in vicinity of the landfill. The final tower height would be 

decided in accordance with Federal Aviation Administration (FAA) regulations. Concerns 

regarding interference of tower height and wind turbine blades with anticipated airplane 

pathways would be addressed by installing an aviation warning light on the towers. 

Visual and Aesthetic Concerns: Wind turbines are the focal point of visual and aesthetic 

concerns based on the visual patterns created by their size, spacing and uniformity of 

appearance. Visual and aesthetic concerns are most commonly expressed concerns for 

the development of wind energy projects. Determination of adverse visual impact is 

highly subjective as it depends on the values, beliefs and experiences of individual views. 

2.2.5 Power Generation Potential and Capacity Factor 

The wind power industry rates a wind system in terms of its "nameplate" power 

generation capacity, which assumes that the wind conditions prevailing at a site are 

available at speeds required to achieve maximum efficiency from a wind turbine for 24 

hours a day, 365 days per year. As with solar systems, and again somewhat misleadingly, 

informal reference to a 1MW wind power system is in reality reference to a 1MW name 

plate (1MWp) system. By way of illustration, under favorable conditions a 1MWp wind 

unit installed in Virginia would be expected to produce, on average, about 3.0 million 

kWh annually. In reality, of course, this system would only generate a fraction of its rated 

capacity because of the variation in wind resources (Figure 2.6), non-optimal placement 

and alignment of wind turbines, obstructions from site features, and turbulence effects 

from the ground and adjacent wind turbines. The capacity factor of turbines developed 

optimally at the site is expected to be about 20% of the maximum rating. The direct 

impact area needed for developing wind energy projects ranges from 3-7 acres per MWp 

in the U.S., depending on site-specific conditions and the size of individual turbines. 
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Figure 2.6: Wind resource potential for Chesapeake Bay influenced portions of 

Northeastern Virginia in relation to the continental United States 

2.2.6 Opportunities and Constraints on Development 

Offsite Interconnectivity: The electricity generated by wind turbines would be distributed 

to the power grid. The nearest grid connection available is at the MC Facility, which is 

500 feet away from the landfill. A separate connection directly to the grid is also feasible 

but would duplicate the grid connection at the MC Facility. 

MSE Berm: Constructing the MSE berm and increasing the top deck area at the maximum 

elevation of the landfill will facilitate installation of larger wind turbines at heights above 

the surrounding land surface where wind speeds are higher, more constant, and reliable 

throughout the year, ensuring a more efficient and steady rate of power generation 

throughout the year. The planned landfill capacity increase would therefore significantly 

benefit implementation of wind technology at the landfill. After MSE berm construction 

and subsequent waste filling, the maximum contour grades of the landfill at closure (as 

per the current design) would provide up to 40 acres of top flat area at an elevation of 

412 feet-msl. At the landfill location, consistent wind speeds for optimal wind power 
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exploitation occur above elevation 475 f-msl, about 250 ft above the average surrounding 

ground surface. Placing a turbine on top of this landfill with the rotor above this height 

would provide access to steady winds. 

Complimentary Attributes with Other RETs: Wind technology shares complimentary 

attributes with solar technology, as both require similar DC-AC inverters and cabling. If 

deployed at the energy park together, solar and wind projects could potentially share 

these components and the proposed electricity hook up point at the MC Facility. It is not 

uncommon for these technologies to be combined to form a hybrid system (Figure 2.7). 

Battery bank 

Figure 2.7: Wind and Solar Hybrid Systems (US Department of Energy, 2005) 

2.3 	Methane Utilization 

2.3.1 Overview of Methane Utilization Technology 

Landfill gas (LFG) is a natural byproduct of the decomposition of organic waste material 

under anaerobic conditions (oxygen is absent). The pathways for biochemical 

degradation of organic material yield LFG containing roughly 50% methane and 50% 

carbon dioxide by volume, with trace concentrations (less than 1%) of volatile organic 
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compounds and inorganic compounds. Methane in LFG has the same chemical 

characteristics as fossil natural gas, and can be collected and converted into useful energy 

forms such as electricity, steam, heat, or vehicle fuel. Medium BTU applications, such as 

the MC Facility at the Fairfax County Landfill, can directly utilize the methane for 

electricity generation and/or heat energy. Alternatively, medium BTU gas can be used to 

displace natural gas usage onsite or at a nearby industrial facility. LFG can also be purified 

to increase its BTU value and the clean methane injected into the natural gas grid or used 

to produce compressed natural gas (CNG), an alternative vehicle fuel (Figure 2.8). 

Figure 2.8: Typical methane utilization systems (direct use of medium BTU methane is the 

recommended technology at Lorton Landfill) 

Generally, LFG is collected by installing horizontal collector trenches (concurrent with 

waste placement) or by drilling vertical wells into the landfill (at the end of waste 

placement). Trenches and wells are connected to control wellheads to transport collected 
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gas via lateral piping to a main collection header. Mechanical blowers are used to induce 

a vacuum on the collection system. The goal of a methane utilization project is to convert 

methane collected in LFG into useful energy by either direct use or electricity generation. 

Both of these options have three basic components: (1) a gas collection system and 

backup flare; (2) a gas compression and treatment system; and (3) an energy recovery 

system (Figure 2.9). 

Figure 2.9: Schematic of main components involved in a LFGTE system (GE Energy) 

2.3.2 Methane Generation Potential and Optimal Project Development 

The methane generation rate at a landfill can be estimated based on the U.S. EPA's 

Landfill Gas Emissions Model (LandGEM), the industry standard model for regulatory 

applications concerning LFG collection in the U.S. LandGEM is a first order decay model in 

which it is assumed that methane generation peaks shortly after waste placement and 

then decays exponentially with time. Methane generation depends on three main 

factors: (1) the average annual waste disposal rate, which defines the total quantity of 

organic material available; (2) the methane generation potential of the waste in place 
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(this is typically low for CDD landfills); and (3) the methane generation rate constant (this 

is dependent on climate conditions, mainly temperature and rainfall). 

Based on LandGEM output in accordance with the input parameters and conditions 

described above, and assuming a collection efficiency of 75%, the potential LFG collection 

rate (mmBTU/year) was estimated as shown in Figure 2.10. The initial curve represents 

historic and ongoing landfilling prior to MSE berm construction, the second curve "bump" 

represents the additional waste placement that will occur after MSE berm construction, 

which would lead to an increase in LFG generation across the landfill. 

Figure 2.10: Potential landfill gas collection at Lorton Landfill 

Beyond the energy value of methane generated, a number of factors are involved in 

determining the optimal project for a particular landfill. These include: (1) availability of 

end users (for direct use) or grid interconnection (for electricity production); (2) 

development costs; (3) potential revenues; (4) infrastructure requirements; and (5) 

technical considerations. Gas collection infrastructure also requires periodic inspection 
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and maintenance, generally in accordance with the operating permit or post-closure plan. 

O&M costs tend to be low (1-5% of installation costs) during the life of the system. Site-

specific and equipment-specific O&M requirements and procedure would need to be 

drafted based on final design of the gas collection system installed. 

Due to the existence of the MC Facility and municipal WWTP in the local vicinity of Lorton 

Landfill (Figure 1.9), a medium BTU application for direct use of collected methane at one 

or both of these facilities is considered the most feasible methane utilization project at 

the landfill. As previously discussed, an existing gas delivery hookup (point A on Figure 

1.9) is available at the MC Facility, only 500 feet northwest of the landfill. It is assumed 

this hookup can serve to deliver methane directly into an existing gas treatment system 

and subsequently into an existing pipeline connection to either facility. 

2.3.3 Environmental Benefits 

Methane is a potent GHG considered to have 20 times more heat-trapping potential than 

carbon dioxide in the atmosphere. Although CDD landfills generate less methane more 

slowly than municipal waste landfills, active methane collection and control at the landfill 

will nonetheless be beneficial in reducing GHG emissions and improving local air quality 

(when captured methane is burned in an engine or flare, it is converted to water and 

carbon dioxide). In addition, LFG emissions can be odorous due to the presence of trace 

amounts of aromatic and volatile organic compounds; active LFG control thus helps 

prevent odors. Indirectly, the electrical and/or heat energy produced from a methane 

utilization project displaces energy demand from coal, oil, or natural gas, thereby 

avoiding GHG gas emissions from fossil fuel combustion. 

2.3.4 Opportunities and Constraints for Development 

MSE Berm: The planned landfill capacity increase would benefit economical recovery of 

methane at the landfill. Methane is produced from biological degradation of organic 

waste in landfills; rates of methane production are highest in freshly disposed waste and 

decrease exponentially with time thereafter. Because the organic content of CDD is 

relatively low, CDD landfills produce less methane more slowly than other municipal 

waste landfills. Extending the total quantity of waste in place and period of waste 

placement in the landfill would therefore not only increase the total methane yield, but 

also overcome limits on the scale and duration for which methane recovery is practical 

from a technical perspective. 
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Complimentary and Antagonistic Attributes with other RETs: During installation, the gas 

collection system at the landfill could have complimentary attributes with a geothermal 

energy application (see Section 2.4), and could share some trenching and pipe laying 

activities and costs if the two technologies are installed simultaneously during the active 

filling stage. LFG technology has some antagonistic attributes with geothermal 

technology, as drawing heat out of landfill could reduce the rate biological activity and 

hence gas production in the waste body. Also, care would need to be taken to ensure 

that gas wellheads and pipes do not interfere with wind and/or solar foundation systems. 

Solar panel arrays and wind turbines towers may compete for space with vertical gas well 

appurtenances. Given that solar or wind deployment within the limits of waste would be 

expected to occur only after closure, it would be beneficial for horizontal gas collection 

trenches to be installed during waste placement rather than waiting to sink vertical wells 

at the end of operations. Horizontal trenches are also beneficial in that they do not 

impact waste placement activities and other landfill operations after installation (allowing 

an "install it and forget it" approach). 

2.4 	Geothermal Energy 

2.4.1 Overview of Geothermal Technology 

Geothermal (GT) energy projects are developed to take advantage of the thermal energy 

from the earth or large structures with earth-like properties (such as landfills). 

Geothermal energy projects rely on recovery of heat from within the earth, which can be 

used in a heat exchanger system. There are three main categories of GT energy projects 

(Figure 2.11), which depend on the temperature of the ground or groundwater in their 

application. These are: (1) direct use heating systems, which require small quantities of 

hot water from springs relatively near the ground surface; (2) electricity generation 

power plants, which require large quantities of hot water at very high temperatures to 

drive steam turbines; and (3) geothermal heat pumps (GHP) with heat exchanger loops, 

which use stable ground or water temperature within 10-30 feet of the ground surface to 

control the temperature of aboveground buildings or in ground structures such as 

swimming pools. Only the third category of GT systems is of interest to this study. 

A GHP system uses a central heating and air-conditioning system that actively pumps heat 

to and from the shallow ground (Figure 2.12). In this way, GHP systems use the earth as a 

source of heat in the winter or as a sink of excess heat in the summer. These systems 

thus take advantage of stable, moderate temperature in the shallow ground to boost 

efficiency and reduce operation costs. GHP systems can exchange heat through one of 

MV0762-03/MD11270 24 	 8.17.2011 



FEASIBILITY STUDY FOR RENEWABLE ENERGY PARK 
LORTON LANDFILL, VIRGINIA 

the three methods: (1) direct exchange system; (2) open-loop systems; or (3) closed-loop 

system. The direct exchange system circulates the refrigerant underground, open-loop 

system uses natural groundwater to exchange heat with the ground and closed loop 

system uses a mixture of anti-freeze and water. For shallow ground applications, closed-

loop systems typically consist of two loops (i.e., a primary refrigerant loop and secondary 

water loop). 

L 

Geothermal Power 	r Direct Use Heating 

Steam Turbines 
for Electricity 
Generation 

Solar thermal ;pH 
(optional) 

tropk, 
pane 
double 

glazing 

marsseagltiegr 

Figure 2.11: Typical geothermal energy systems (use of a ground-coupled heat exchanger 

and heat pump system is the recommended technology at Lorton Landfill) 

A GT heat exchanger unit requires an electrically driven compressor and heat exchanger 

to concentrate heat obtained from the ground/waste and release it inside the building or 

other structure that is being heated (and, conversely, to absorb excess heat generated in 

the structure and return it to the ground). The heat exchanger unit collects heat by 

means of wire loops, which are generally made of durable, flexible high-density 

MUM 

insulabon 
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Figure 2.12 Components of a closed-loop geothermal heat pump system 
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polyethylene (HDPE) and carry the heat exchange fluid in the loop. The length of pipes or 

ground loop is dependent on the heat and air conditioning load, soil conditions, local 

climate, and available land area. 

2.4.2 Potential Heat Capacity and Optimal Project Development 

In addition to the typical GT project option of using "native ground" for a GHP system, the 

feasibility of installing a GT heat exchanger piping system within the waste body was also 

investigated. This option could take advantage of the relatively higher temperature of 

the waste mass relative to the surrounding native ground (internal landfill temperatures 

are typically elevated due to exothermic biological activity). A GHP system developed in 

this way could act as a dual system (i.e., a ground-coupled heat exchanger within the 

waste mass of the landfill and native ground) with enhanced heating and cooling 

capabilities, which would be available throughout the year. 

The native soils in the landfill vicinity are classified as a sandy loam to gravelly loam. The 

thermal conductivity of these soils is generally assumed to be about one watt per kelvin-

meter. Based on these soil properties and review of geothermal project development 

resources for Virginia, the potential heat capacity of an acre of native land area at the 
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landfill was estimated at about 1.0 mmBTU/hr. The body of knowledge related to use 

and performance of GT systems in landfills is not well developed; indeed, development of 

a GT system at Lorton Landfill would represent the first such project in the U.S. However, 

if a geothermal system were installed within the landfill waste, the heat capacity would 

be expected to be reduced to about 0.8 mmBTU/hr (due to larger pore spaces between 

waste particles relative to soil particles). Based on this, it is estimated that a 1MWp in-

waste GT system with an effective capacity factor' of 30% would require approximately 

6,000 feet of HDPE heat exchanger piping to be installed in the waste at the base of the 

internal side slope of the MSE berm. 

The piping system installed as part of the GT system at the landfill should not require 

maintenance. The O&M costs of a GT system thus tend to be low at 1-5% of the initial 

installation costs over the life of the system. Site-specific and equipment-specific 

operation and maintenance procedures would need to be drafted based on the design 

and accessibility of the pipeline and heat pump system recommended for the site. 

2.4.3 Environmental Benefits 

GT energy has several environmental advantages. It is non-polluting and has only a small 

carbon footprint after installation (although energy is required to run heat exchanger 

pumps. It is also of very large magnitude, essentially inexhaustible (i.e., heat stored in the 

earth is estimated to be about five billion times the annual domestic energy demand in 

the U.S.). Finally, it is available year-round and not subject to intermitted generation in 

the same way solar, wind, tidal, and other renewables are. 

1  As previously discussed in relation to solar and wind power, the capacity factor of a power generation unit 

is a measure of the amount of real time during which the unit is used. Simply stated, it is the ratio of the 

actual output of the unit over a period of time and its potential output if it had operated at full "nameplate" 

(i.e., rated) capacity the entire time. Therefore, to calculate the capacity factor, the total amount of energy 

the unit produces during a set period of time is divided by the amount of energy the unit could have 

produced at full capacity during the same period. Capacity factors vary greatly depending the type and 

design of the power generating unit, and are affected by type and energy content of fuel used or other 

energy source, the availability of the energy source, and the reliability of the unit. Geothermal has a higher 

capacity factor than many other power sources, and geothermal resources are available 24 hours a day, 

seven days a week. However, given the unknown performance of GT systems in landfills, a conservative 

"effective" capacity factor of 30% was assumed for this feasibility study. 
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2.4.4 Opportunities and Constraints for Development 

MSE Berm: The planned MSE berm would benefit implementing GT energy technology at 

the landfill. After to MSE berm construction, the amount of waste in place in the landfill 

would increase. Expanding the total quantity of waste in place and the period of waste 

placement in the landfill would, therefore, not only increase the total heat capacity of the 

landfill, but also help overcome limits on the scale and duration for which geothermal 

energy is practical from a technical and financial perspective. In addition, because of 

concerns with excessive waste settlement leading to damage to heat exchange loops if 

they were to be buried deep in the landfill, it is assumed that the components of the GT 

system that are internal to the landfill (i.e., the heat exchange loops and fittings) would 

be installed as part of MSE berm construction, such that the MSE berm is an essential 

component of the GT system. 

Proximity of End Users: In the short term, supplying heat energy generated from the GT 

system to homes in the Lorton Valley Development, which is directly adjacent to the 

landfill property, seems to be the most promising prospect as transmission infrastructure 

requirements would be minimal (although these existing homes would have to be 

retrofitted with GT heat pump systems). Any future facilities located in close proximity to 

the landfill, such as the Sportsplex shown on Figure 1.3, would be promising prospects for 

preplanned use of GT energy. Supplying GT energy to more distant end users such as the 

Lorton Art Center and/or Community Center (approximately 1 to 1.5 miles away) would 

likely not be practical due to the high development costs and losses associated with heat 

transmission via long transmission loops. 

Potential Antagonistic Attributes with other RET's: A geothermal heat system installed 

at the landfill has potential antagonistic attributes with the performance of the landfill 

gas system because heat is needed to drive methane generation within the landfill (i.e., 

underestimating the energy demands on a GT system could lead excessive heat being 

drawn out of landfill and cooling of the waste, which would negatively affect methane 

production rates). In addition, care would be taken to ensure that GT system 

components do not interfere with the future foundations for the wind and solar systems 

that would only be installed after the pipelines for the GT system have been installed in a 

given landfill area. However, the plan to collocate the majority of GT system components 

with the MSE berm should significantly reduce the potential impact of the GT system on 

other RETs. 
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2.5 	Projected Growth and Learning Curves for Selected RETs 

It is anticipated that with advances in RETs in the future, the cost for developing RET 

projects at the landfill would decrease significantly (this trend is termed the "learning" or 

"experience" curve). For example, Figure 2.13 presents results from a study conducted 

by International Energy Agency shows the experience curves for three power generation 

technologies in the European Union between 1980 and 1995. 

10 - 

• 

Wind Power - Best 
Performance 

Experience Curves for Energy Technology Policy 
International Energy Agency 

1985 

Photovoltaics 

19'3'1 
	

NGCC 

1 

0.01 	 0.1 
	

1 
	

10 	 100 
	

1000 

Cumulative Electricity Production (TWh) 

Figure 2.13: Learning curves for renewable energy technologies, 1980-1995 

Overall, the PV industry achieved cost reductions in power generation by about 65% 

between 1980 and 1995. Another study reported that PV technology is expected to have 

a learning rate of 18% and a growth rate of 19% between 2005 and 2030. The same study 

reported that wind technology has performed even better over the last decade, achieving 

overall cost reductions for power generation of about 80%. Onshore wind technology is 

projected to have a learning rate of 7% and a growth rate of 10% between 2005 and 

2030. The implications of these projections are important since FAI intends to implement 

portions of the solar and wind systems at the renewable energy park after cessation of 

landfill operations. At that time, both technologies should be considerably more efficient 

and cost effective than currently. 
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3. 	Phased Development Plan for Lorton Energy Park 

	

3.1 	Integrated Strategy for RET Deployment 

To develop an integrated strategy for RET deployment at the landfill, FAI's property was 

divided into three broad categories according to areas Al, A2, or A3. A conceptual model 

depicting a cross section of landfill property indicating all three areas is provided below 

(Figure 3.1). 

Figure 3.1: Cross section view looking north from south depicting various areas of the 

landfill property (not to scale) 

Al areas indicate portions of the landfill property and the two offsite parcels that are 

outside the current and proposed limits of waste disposal. A2 areas indicate the current 

active landfill areas (i.e., before MSE berm construction). A3 areas indicate future 

development of A2 areas (i.e., after MSE Berm construction). From Figure 3.1, it is clear 

that different areas will be relevant at different times during the phased construction of 

the MSE berm and developed of the landfill. 

Al Areas: These comprise three sectors: (1) the small offsite "FAI Recycling Facility" (9.7 

acres); (2) another offsite parcel between Furnace Road and the Fairfax County Landfill 

(17 acres); and (3) areas within the landfill property boundary but outside of the landfill 

footprint. 

Al areas cannot be developed for methane and do not fit with Furnace Associates Inc's 

plans for developing a pioneering landfill-based GT system. It is also assumed that their 

low-lying nature eliminates these areas from consideration for wind RETs, as the height of 
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the towers needed for turbines would be excessive. Therefore, Al areas are assumed to 

be useful for solar RETs only. Currently, the FAI Recycling Facility property is partially 

developed with gravel layer on the ground surface. The other offsite parcel is 

undeveloped and has thick vegetation and tree cover. Onsite Al areas are generally 

utilized for landfill operations (traffic handling, leachate management, site buildings, etc.) 

or are covered with wetlands or trees, all of which would constrain their use for RET 

deployment. Overall, it is therefore assumed that only the FAI Recycling Facility property 

offers immediate opportunity for RET development. The other offsite property could 

potentially be developed at a later date. All onsite areas are assumed to be unavailable 

for development until completion of landfilling activities. 

A2 Areas: These areas represent the landfill before construction of the MSE berm. Based 

on site development plans, construction of the berm will be completed in four stages, 

each comprising between 2,250 and 3,700 linear feet. A2 areas thus comprise four 

sequential sectors reflecting the current best estimate of the sequence of MSE berm 

construction around the perimeter of the landfill footprint. It is assumed that 

construction of the MSE berm would tentatively start anytime after 2015 and would be 

completed by 2025. However, the final MSE berm phasing and construction schedule will 

be decided based on site conditions and annual waste receipts. 

A2 areas have temporal constraints on development for RETs because they will disappear 

and be replaced with A3 areas. Therefore, these areas are not suitable for long-term 

installation of solar or wind RETs. A2 areas hold considerable promise for methane 

collection and utilization, and this is the primary use recommended for these areas. Due 

to the intent to coincide GT system installation with construction of the MSE berm, it is 

not practical that GT piping be installed in A2 areas. 

A3 Areas: These areas represent the landfill after construction of the MSE berm is 

completed. Therefore, A3 areas correspond directly with A2 areas and again comprise 

four sequential sectors. 

A3 areas also have temporal constraints on development for solar and wind RETs because 

they will not exist until after construction of the MSE berm. Therefore, these areas are 

most suitable for long-term installation of solar or wind RETs after landfill closure. As 

discussed in Section 2.4, it is recommended that GT infrastructure be installed in 

conjunction with MSE berm construction. In addition, as waste filling occurs to bring the 

landfill up to final grades, it is recommended that methane collection infrastructure 

continue to be installed at the landfill. 
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3.2 	Anticipated Timeframes for RET Deployment 

In analyzing scenarios for phased deployment of RETs in different areas of the energy 

park, it was assumed that the MSE berm construction activities for the landfill will begin 

in 2015 and the landfill will be operational through 2040. Based on this schedule, the 

total timeframe for phased deployment of RETs is 25 years. For planning purposes, the 

timeline for deployment of RETs has been divided into four main periods as shown in the 

table below. 

Table 3.1: Timeline of opportunities for RET deployment 

Period Term Conditions 

2015-2020 
Immediate Term 

(Phase 1) 
Before MSE berm construction 

2020-2030 
Short Term 

(Phase 2) 

Ending with or after completion of MSE 

berm construction 

2030-2040 
Medium Term 

(Phase 3) 
Through cessation of landfill operations 

2040 onward 
Long Term 

(Phase 4) 
Landfill closure and post-closure 

3.3 	Outlook and Recommendations for Deployment of Selected RETs 

The primary opportunities for deployment of RETs in each of the three area categories 

(Figure 3.1) within the four main opportunity periods for deployment (Table 3.1) are 

identified in this section. The outlook for deployment of individual RETs is discussed in 

the context of Geosyntec's recommended approach for integrated development of a 

renewable energy park featuring four different RETs. 

3.3.1 Solar Energy 

Hosting a solar energy project in the short to medium term is likely to be popular and 

would have significant public relations and educational value for the local community. 

However, at current electricity and PV panel prices the direct financial viability of a solar 

project is very limited, particularly in the immediate to short term. In other words, while 

technically feasible and offering some cost offset incentives and sources of revenue, 
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installing a solar project would be a net cash sink for FAI and not a revenue generation 

opportunity. 

In the immediate term (Phase 1), FAI's primary opportunity for solar technology is to 

install a small-scale (1MWp) solar park on about seven acres of the FAI Recycling Facility 

property in conjunction with developing an Energy 

Education Trail as a renewable energy educational 

resource for the community. This would serve the 	
In the immediate term,  

important and highly visible goal of demonstrating 	
installing a 1MWp solar  

commitment to the energy park concept and 	park on the FAI Recycling 

provide site-specific data regarding the unit 	Facility property would 

amount of solar energy (per acre utilized) that can 	serve the important and 

be generated at the site. The Energy Education 	highly visible goal of 

Trail would be beneficial in providing an 	 demonstrating 
opportunity for local citizens and schools to get a 	commitment to the energy 
first-hand view of a productive solar park. With 	 park concept 
anticipated reductions in solar PV module costs 	*4, 

and improvements in efficiencies over time, it may become more financially attractive to 

install solar panels in other offsite areas during Phases 2 or 3, although this represents a 

secondary opportunity for solar technology. In the long term (Phase 4), a 2MWp solar 

array could be installed in A3 Areas on the upper south-facing side slopes. A much larger 

array could also be installed on the 40-acre final top deck area after the landfill is 

completed. 

3.3.2 Wind Energy 

The potential visual, noise, and environmental impacts of wind turbines means that the 

true value of hosting a wind energy project at the landfill is more difficult to ascertain 

than for other RETs. In Geosyntec's opinion, FAI should not be surprised if wind proves 

not to be as popular with county residents as other RETs. Moreover, the direct financial 

viability of a wind project is limited, particularly in the immediate to short term, and 

would (like solar) represent a cost of doing business as opposed to a true revenue 

generation opportunity. 

Overall, therefore, Geosyntec has the following broad conclusions regarding primary 

opportunities to install wind technology at Lorton Energy Park. First, wind turbines are 

not technically feasible on offsite properties (Al areas) because it will not be practical to 

install turbines with the rotor at sufficient height for good performance. Second, small- 
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scale wind turbines (<5OkWp per unit) are not economically feasible but may be 

technically feasible for applications on top of the landfill (A3 areas), depending on the 

average wind speed at their rotor height. Finally, medium- to large-scale wind turbines 

(200kWp — 2MWp per unit), while economically challenged and potentially subject to 

public opposition, would be technically feasible if installed on the landfill top deck (A3 

areas) such that their rotor height is at least 250 feet above the surrounding terrain (or 

about 70 feet above the surface of the landfill top deck). Assuming continued reductions 

in wind turbine prices and improved turbine performance over time, it will become 

increasingly cost-effective to install these systems at the landfill. Based on the availability 

of land on the top flat surface of the landfill, the opportunity to install about 3MWp of 

wind energy exists at the landfill in Phase 4. 

It is recommended that site-specific data be collected to firm up conclusions presented 

here. The site is located outside of mapped areas of high wind power potential in Virginia 

but potentially within the zone of "good" wind availability associated with the 

Chesapeake Bay (Figure 2.6). Therefore, FAI would be best advised to consider 

conducting a multi-year pilot study to obtain site-specific data regarding the reliability of 

wind speed and power at various heights above the ground surface at the landfill. In this 

regard, there is a possibility of working directly or indirectly on this under an ongoing 

statewide wind calibration program at James Madison University in Harrisonburg, 

Virginia. It is recommended that the wind pilot study be incorporated into the planned 

Energy Education Trail on the FAI Recycling Facility property. 

3.3.3 	Methane Utilization 

Because the infrastructure associated with methane utilization is mostly subterranean, 

the public relations value of a methane utilization project at the landfill is difficult to 

ascertain, but is considered unlikely to attract as much attention from county residents as 

other RETs. However, given the pernicious nature of methane as a GHG in the 

atmosphere, active methane collection and control at the landfill will offer significant 

environmental benefits in additional to renewable energy generation, such as reducing 

GHG emissions, improving local air quality, and helping prevent odors. 

A medium-BTU methane utilization project of up to 4MW capacity appears to be 

financially viable at the landfill, despite the relatively low methane generation potential 

from CDD degradation. Negotiating and obtaining a pre-sales agreement for methane 

supply with at least one of the two identified end-users is recommended to reduce 

financial risks before moving forward with a large-scale project. In general, however, 
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given the scalability of the more expensive system components (blower, condensate 

knockout, backup flare, and main distribution header) and expected low methane yield 

per unit area, Geosyntec's recommendation would be for FAI to install as much gas 

collection infrastructure as practical assuming a decision to move forward with methane 

utilization is taken. Thereafter, every effort should be taken to continually extend the 

system into newer areas as fresh waste is being placed. This approach will not 

significantly increase capital and operating costs for the project but should maximize both 

the total quantity of methane recovered and the recovery rate per unit volume of waste 

in place. It will also maximize the positive non-energy attributes of proactive gas 

management (improved air quality and odor management) at the landfill, and emphasize 

FAI's standing as a good neighbor. 

3.3.4 Geothermal Energy 

Given the proximity of the landfill to the future planned facilities as well as the Lorton 

Valley Development, supplying heat energy generated from a GT system to these facilities 

seems to be a promising prospect. Supplying energy to more distal end users such as the 

Lorton Art Center and/or Community Center (approximately 1 to 1.5 miles away) may be 

impractical due to the high development costs and losses associated with heat 

transmission via long transmission loops. Overall, hosting a GT energy project is likely to 

be popular with the community and could have a significant public relations value. 

It is important to note that GT energy systems are significantly different to other RETs in 

that excess heat energy cannot be stored in a grid, used to generate electricity, or directly 

offset natural gas or other fuel usage. The certainty of securing end uses for the heat 

energy supplied by the GT system is low, time-dependent (in terms of when potential end 

users are looking to convert to GT heat supply), and thus subject to many social, 

economic, and political factors. Therefore, although it is assumed that development of 

GT will be a core component of the renewable energy park as it represents an important 

differentiating factor for the project, the extent of the GT system developed will be 

limited by the potential direct heat energy demand of proximal end-users. To put this in 

perspective, it is estimated that a 1MW GT system with an effective capacity factor of 

30% should be sufficient to offset the heat energy required for heating and cooling all 500 

or so homes in the Lorton Valley Development. A 1MW in-waste GT system would 

require approximately 6,000 feet of HDPE heat exchanger piping pipe to be installed 

along the base of the internal side slope of the MSE berm. 
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4. 	Recommendation for Lorton Energy Park Development 

As discussed in Section 3.2, in analyzing scenarios for phased deployment of RETs to 

develop the energy park over time, it was assumed that MSE berm construction activities 

would begin in 2015 and landfill operations will cease in 2040. The date for completion of 

capping activities represents the time when the final cover will be fully available for 

installation of solar panels and wind turbines; this also defines the final transition of the 

property from a landfill facility to an energy park. Based on this schedule, the total 

timeframe for phased deployment of RETs is 25 years. It is assumed that FAI would seek 

to phase-in additional RETs to increase energy output in a step-up manner, such that 

about 20% of total output capacity is installed in 2015 and an additional 20% of total 

output capacity is added every five years or so thereafter. 

The primary opportunities for RET deployment in each of the three area categories within 

the four main project periods were identified in Section 3.3. Geosyntec's recommended 

approach for integrated development of Lorton Energy Park as a 10MWp renewable 

energy facility featuring four different RETs is summarized in the table below. 

Table 4.1: Summary of potential phased installation of 

10MWp renewable energy facility 

Area 
Phase 1 

(2015-2020) 

Phase 2 

(2020-2030) 

Phase 3 

(2030-2040) 

Phase 4 

(2040 onward) 

Al Solar (1MWp) 

A2 
Methane 

(2MWp) 

A3 
Geothermal 

(1MWp) 

Methane 

(2MWp) 

Solar (1MWp) 

Wind (3MWp) 

This approach was developed in accordance with following main assumptions: 

1. Although not financially viable at present, a 1MWp solar park will be established on 

the FAI Recycling Facility property immediately upon approval of the MSE berm 

project (Phase 1). Establishing this solar park will be done in conjunction with the 

Energy Education Trail. Together, these would be highly visible and meaningful steps 

by FAI toward their commitment to the energy park and would be seen by the 
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community as FAI's confirmed abandonment of plans to operate a waste sorting and 

recycling facility on that property. 

2. Methane represents the most cost-effective RET at the landfill, and collection of 

landfill gas offers benefits to FAI beyond its energy value (e.g., odor control). 

Therefore, the maximum potential for methane collection is assumed to be utilized 

during the working stage of the landfill. 	It is assumed that gas collection 

infrastructure will be installed in four steps during Phases 2 and 3 (half in A2 areas, 

and half in A3 areas) with development of 1MW capacity utilizing at least 50 acres of 

the wellfield at each step in order to maximize economies of scale. 

3. The extent of the GT system developed will be limited by the potential direct heat 

energy demand of proximal end-users. Although the landfill has significantly more 

heat capacity, it is assumed that only a 1MW GT system will be installed early in Phase 

2 (during MSE berm construction). This GT system should be sufficient to offset the 

heat energy required for heating and cooling the equivalent of all 500 or so homes in 

the Lorton Valley Development or to service the planned Sportsplex. 

4. Wind and solar systems will be developed immediately after closure capping is 

completed to take advantage of the benefits of the elevated side slope areas and 

increased top deck area that will have been made available as a result of the MSE 

berm. 

The MWp rating for each RET listed in the above table is technology-specific as it depends 

on the RET's capacity factor (15% for solar, 20% for wind, 30% for GT, and 85% for 

methane). An explanation of the capacity factor for solar and wind is provided in Sections 

2.1.4 and 2.1.5, respectively. The capacity factor listed for methane in the above table 

represents direct use of medium-BTU gas rather than electricity generation at the 

Michigan Cogeneration facility. (The capacity factor for electricity generation from landfill 

gas methane is much lower at about 30% due to inefficiencies of the engines.) Given that 

the municipal WWTP has need for methane close to the expected limit of what can be 

supplied by the landfill, it is reasonable to assume that the total MWp rating for the 

project be claimed at the higher capacity factor representing the direct heat value of 

methane. Note also that GT systems generally have a much higher capacity factor than 

other renewable energy sources as geothermal resources are available 24 hours a day, 

seven days a week. However, given the unknown performance of GT systems in landfills, 

a conservative "effective" capacity factor of 30% was assumed for this feasibility study. 
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5. 	Scale of Lotion Energy Park Relative to Other RET Projects 

Geosyntec researched how FAI's vision for utilizing four RETs to develop a 10MWp 

renewable energy park at the Lorton Landfill compares on a national scale to other 

energy park projects. Geosyntec reviewed databases of published information from: (1) 

closed academic resources made available via the "Web of Science" portal; (2) closed 

engineering industry resources made available via membership of technical institutions 

such as the American Society of Civil Engineers (ASCE), Solid Waste Association of North 

America (SWANA), the U.S. EPA's Landfill Methane Outreach Program (LMOP), and the 

International Solid Waste Association (ISWA); (3) review of information from U.S. 

renewable energy sources such as the National Renewable Energy Laboratory (NREL), 

Solar Energy Industries Association (SEIA), and American Wind Energy Association 

(AWEA); and (4) open popular sources of information and news media accessible via 

Google and other search engines. 

	

5.1 	Individual RETs 

Solar Power: The total installed capacity of solar power in the U.S. is difficult to ascertain 

because of the profusion of small-scale private systems in recent years. However, 

according to a study by SEIA, about 900MWp of PV solar capacity and 80MWp of 

concentrating solar power (CSP) capacity was installed in the U.S. in 2010. Several very 

large solar projects exist in the southeastern states. The DeSoto Next Generation Solar 

Energy Center in Florida is the largest PV solar facility in the eastern U.S., constructed 

over 180 acres with 90,500 solar panels and annual capacity of 25MWp. There are 

currently no active commercial-scale PV solar facilities in Virginia, although Dominion 

Power is reportedly in the process of setting up a 40-50 acre 4MWp solar farm in Halifax 

County. That project is planned to be completed by the end of 2012. 

Wind Power: According to AWEA, the total installed capacity of wind power in the U.S. is 

significant and was estimated at around 35GWp at the end of 2009. Texas has the most 

installed wind power capacity and is home to the largest single site wind farm in the 

national with a capacity of 780MWp. However, there are currently no commercial-scale 

wind farms currently operational in Virginia. 

Methane Utilization: Hundreds of landfills across the U.S. have installed LFGTE or other 

high- or medium-BTU gas utilization schemes. According to a database maintained by 

LMOP, several methane utilization projects have rated capacities in the tens of 

megawatts. 
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Geothermal Energy: Geosyntec cannot find evidence 

of any landfills in the U.S. that are utilizing the heat 

capacity of waste for geothermal energy supply to 

offsite end users. 

In conclusion, Lorton would be the first landfill in the 

U.S. to utilize the heat capacity of waste for 

geothermal energy supply to offsite end users. 

Beyond this, however, the planned total output of 

individual RETs at Lorton Energy Park cannot compete in scale with several very large 

MSW landfill methane projects in place around the county, large wind farms in places like 

Texas, or solar parks in places like Arizona, California, or Florida. 

5.2 	Mixed-Use Energy Park 

With regard to the question of the scale and ambition of Lorton Energy Park relative to 

other mixed-use renewable energy parks, Geosyntec reviewed existing or planned 

developments of mixed-use energy parks in the U.S. In this regard, a "mixed-use energy 

park" was considered a single site offering at least two of the six commonly identified 

major categories of RETs (i.e., solar, wind, biomass, hydropower, geothermal, and tidal). 

Most reported mixed-use energy parks are pilot-scale or research-based operations 

where each installed RET is used to generate a few hundred kilowatts of energy only. 

Several landfills across the U.S. have installed large (>10MW) LFGTE or other methane 

utilization schemes; however, deployment of multiple RETs at a single site is rare. A few 

landfills, including Republic Services' Tessman Road in San Antonio, Texas (135kWp) and 

Hickory Ridge in Conley, Georgia (1MWp), have installed flexible PV solar systems as part 

of their closure capping systems. In 2009, two 1.6MWp wind turbines were installed at 

Frey Farm Landfill in Lancaster County, Pennsylvania. 

In summary, the concept of developing renewable energy parks to utilize methane and at 

least one other RET (generally, solar) has been reported as under consideration, or even 

under development, at a handful of landfill sites. However, Geosyntec can find no 

evidence of plans on the scale of Lorton Energy Park to utilize four RETs. 

Lorton would be the first 
landfill in the U.S. to 

utilize the heat capacity 
of waste for geothermal 
energy supply to offsite 
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6. 	Summary of Principal Findings from the Study 

This final report summarizes a detailed internal report on findings from a technical and 

financial feasibility study conducted to evaluate phased implementation of various RETs 

in accordance with FAI's plans to develop Lorton Landfill as a renewable energy park. The 

RETs included in the FS were solar, wind, methane, and geothermal technologies. The 

long-term vision behind this plan is to develop RETs as part of the landfill development 

plan, such that the landfill property will transition over the remainder of its operational 

and post-closure life from a disposal facility to a state-of-the-art renewable energy park. 

	

6.1 	Environmental Benefits in Support of the Landfill Capacity Increase 

A key purpose of the study was to investigate and 

highlight the beneficial effects that the landfill 

capacity increase would have with regard to the 

technical and financial viability of developing the 

energy park. As discussed throughout this report, the 

increased capacity of the landfill will have a beneficial 

impact on all selected RETs at various stages of their 

deployment and usage. It would also benefit FAI's 

ability to invest in RETs. In summary, the increased 

capacity of the landfill will be integral to ensuring the 

technical and economic feasibility of the energy park for a number of reasons: 

1. Increased Solar Power Generation Potential: Construction of the MSE berm and 

resulting increase of the landfill surface area would provide significantly increased 

area of southward-facing side slopes, which will provide a larger area for deployment 

of solar arrays with higher incident solar radiation exposure. Larger solar arrays allow 

for increased total power generation and greater efficiency in the use of 

interconnection infrastructure. 

2. Increased Wind Power Generation Potential: Increasing the top deck area available 

at the highest elevation of the landfill (412 ft-msl) will facilitate installation of wind 

turbines with rotor heights above the surrounding land surface where wind speeds 

are higher, more constant, and reliable throughout the year, without the need to 

construct excessively tall turbine towers. Tall tower structures are subject to higher 

public opposition (due to aerodynamic noise and increased visual impact), more 

challenging and costly design and construction (due to the level of geotechnical 

The increased capacity of 
the landfill will have a 

beneficial impact on all 
selected RETs at various 

stages of their 
deployment and usage 
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analysis and strengthening required for the foundation system), and more complex, 

multi-layered regulatory approval due to their potential to impact air traffic and bird 

migrations. A larger top deck area will allow installation of a larger number of 

medium-scale turbines, increasing the total power generation capacity and enabling 

greater efficiency in the use of interconnection infrastructure. 

3. Higher Methane Utilization Potential: Methane gas is produced from biological 

degradation of organic waste in landfills; rates of methane production are highest in 

freshly disposed waste and decrease exponentially with time thereafter. Because the 

organic content of CDD is relatively low, CDD landfills produce less methane more 

slowly than other municipal waste landfills. Extending the total quantity of waste in 

place and the period of waste placement in the landfill would therefore not only 

increase the total methane yield, but also overcome limits on the scale and duration 

for which methane recovery is practical from a technical perspective. For example, if 

the methane yield per acre falls below an economic threshold, it would not be 

practical to install gas recovery system in which only very low per-well or per-trench 

rates of gas recovery are achievable. 

4. Increased Geothermal Capacity: The planned MSE berm would benefit implementing 

GT energy technology at the landfill. After to MSE berm construction, the amount of 

waste in place in the landfill would increase. Expanding the total quantity of waste in 

place and the period of waste placement in the landfill would, therefore, not only 

increase the total heat capacity of the landfill, but also help overcome limits on the 

scale and duration for which geothermal energy is practical from a technical and 

financial perspective. 	In addition, because of concerns with excessive waste 

settlement leading to damage to heat exchange loops if they were to be buried deep 

in the landfill, it is assumed that the components of the GT system that are internal to 

the landfill (i.e., the heat exchange loops and fittings) would be installed as part of 

MSE berm construction, such that the MSE berm is an essential component of the GT 

system. 

5. Improved Cash Flow: All RET deployment is capital intensive and requires a long 

payback period to break even. This is often the key limiting factor to development of 

RET projects. By providing more certainty that the landfill will remain in economic 

operation for a period in excess of that required for RET projects to be financially 

viable (generally, at least 15 years), FAI can make longer-term decisions on capital 

investments for RETs. In addition, an active landfill operation will provide a diversified 
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income stream and reduce the financial risk associated with developing the energy 

park. 

6. Reduced Greenhouse Gas Emissions: From the above discussion, it is clear that 

increasing the capacity of the landfill would lead to increases in the methane 

generation, geothermal heat capacity, and land area available for siting solar and wind 

system. This would increase the renewable energy potential in the local area and 

facilitate FAI's commitment of financial provisions for cost-effective development of 

an energy park, thereby allowing the landfill's transition from an untapped renewable 

energy resource to a fully developed energy park. This would reduce the carbon 

footprint of the local community by directly reducing or indirectly offsetting their use 

of fossil fuels to meet daily energy needs. 

Finally, FAI's deployment of RETs at the landfill will also support the long-term efforts of 

Fairfax County in meeting the goals set out in their 2010 Environmental Improvement 

Program (EIP). For example, by utilizing the existing landfill footprint for a longer 

duration, FAI can provide for more efficient management of solid waste in the County and 

prevent use of alternative land areas for CDD disposal. Further, FAI's vision for 

transitioning use of the property from a CDD disposal facility to a state-of-the-art 

renewable energy park provides for sustainable and beneficial reuse of the property, a 

clear demonstration of environmental stewardship. 

6.2 	Integrated Strategy for Phased RET Deployment 

To develop an integrated strategy for RET deployment at the landfill, FAI's property was 

divided into three broad categories according to area: Al, A2, and A3. Al areas indicate 

portions of the landfill property and the two-offsite parcels that are outside the current 

and proposed limits of waste disposal. A2 areas indicate the current active landfill areas 

(i.e., before MSE berm construction). A3 areas indicate future development of A2 areas 

(i.e., after MSE Berm construction). 

Different areas will be relevant at different times during the phased construction of the 

MSE berm and development of the landfill. Each area was assessed for its suitability for 

deployment of RETs assuming that MSE berm construction activities at the landfill would 

begin in 2015 and landfill operations would be completed in 2040. Based on this 

schedule, the total timeframe for phased deployment of RETs is 25 years. 
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For planning purposes, the timeline for deployment of RETs was divided into four main 

periods: 

Phase 1 (2015-2020): Immediate term before MSE berm construction; 

Phase 2 (2020-2030): 	Short term, ending midway through MSE berm 

construction; 

■ Phase 3 (2030-2040): Medium term, ending at cessation of landfill operations; 

and 

Phase 4 (2040 onward): Long term, closure/post-closure period. 

The primary opportunities for deployment of RETs in each of the three area categories 

within the four main periods were identified, and the outlook for deployment of 

individual RETs discussed in the context of Geosyntec's recommended approach for 

integrated development of a renewable energy facility featuring four different RETs. 

	

6.3 	Recommended Approach for Developing Lorton Energy Park 

The energy generated by the various RETs at the landfill will be available either as DC 

electrical energy from solar and wind sources or heat energy from methane gas and the 

geothermal source. Both these forms of energy will become available for exploitation in 

different phases during the life of the landfill. 

Based on the primary opportunities for RET deployment identified, Geosyntec's 

recommended approach was for integrated development of Lorton Energy Park as a 

10MWp renewable energy facility featuring four different RETs. When fully developed, 

the energy park will comprise 2MWp of solar power, 3MWp of wind power, 4MWp of 

equivalent methane utilization, and 1MWp of GT heat energy potential. The peak rating 

for each RET is technology-specific as it depends on the capacity factor (15% for solar, 

20% for wind, 30% for GT, and 85% for methane). 

	

6.4 	Scale of Lorton Energy Park Relative to Other RET Projects 

With regard to the scale and ambition of Lorton Energy Park relative to other mixed-use 

renewable energy parks, Geosyntec reviewed existing or planned developments of mixed-

use energy parks in the U.S. 
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Overall, if approved for development, Lorton Energy Park 

would represent a number of significant firsts: 

1. If operational at an output level above 1MW (actual), 

Lorton would be the largest 100% renewable energy park 

(i.e., single source renewable energy rather than a blend of 

renewables and fossil-fuel based energy) in Virginia; 

2. Lorton would be the first landfill in Virginia at which a mix 

of two or more RETs is developed; and 

3. Lorton would be the first landfill in the nation at which 

more than three RETs are developed. 
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Memorandum 

Date: 	15 December 2011 

To: 	Paul Farrell and Conrad Mehan — Furnace Associates, Inc. 

From: 	Ranjiv Gupta and Jeremy Morris — Geosyntec 

Copies: 	Gary Hewes — Furnace Associates, Inc. 
David Espinoza and Scott Sheridan — Geosyntec 

Subject: 	Questions Related to Wind Energy Development 
Feasibility Study for Renewable Energy Technologies (RETs) 
Lorton Landfill, Virginia 

As requested via email on 22 November 2011, Geosyntec has prepared this brief memorandum 
to address central questions posed by Furnace Associates, Inc. with regard to moving forward 
with discussions with the public and county staff regarding the proposal to install wind turbines 
at Lorton as part of the renewable energy park development and how it fits into the Green 
Energy Corridor concept. In anticipation of questions that might be raised, Furnace Associates, 
Inc. posed a number of questions to Geosyntec: 

1. What height are the wind turbines from bottom to top? 

2. What elevation are the turbines above mean sea level? Do the turbines need to be at this 
elevation? What are the advantages? 

3. What will the turbines look like? 

4. What is the composition of a turbine? What materials are used to construct the turbine? 
What is the width of the turbine blades? 

5. Will the turbines be made in the USA? 

6. Will the turbines make noise? If so, how loud will the noise be and what is the nature of 
the sounds? Will the noise of the turbines drop as you get further away from them? If so 
what are the decibel levels when you are 100ft, 500ft, etc. from the turbine? 

7. How long will it take to install a turbine to the point it is operational? 
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8. Is there any alternative design that would produce the same amount of power? 

9. Are turbines dangerous for birds? Is there a specific species of bird that is more 
susceptible to death by turbines? 

10. How many lights will be on each turbine? What color are the lights? What is the 
frequency of the light blinking? 

11. Can the turbines be blown over by high winds? How will they be anchored on top of a 
landfill? 

In addressing these questions, and in fulfillment of another scope item requested by Furnace 
Associates, Inc., Geosyntec has prepared a factsheet brochure describing the plan for installing 
turbines at Lorton. The factsheet addresses questions (1) through (7) above, which are directly 
rated to the attributes and expected performance of the planned installation. However, 
Geosyntec considers that questions (8) through (11) are better answered separately as they do not 
easily fit the purpose of a factsheet brochure. These questions are addressed in the remainder of 
this memorandum. 

Geosyntec appreciates the opportunity to continue providing consulting services to Furnace 
Associates, Inc. If you have any questions regarding the information presented in this 
memorandum please contact Jeremy Morris at (410) 381-4333. 

Question 8 — Alternate design of wind turbines that would provide same amount of power: 
There are two components to answering this question. The first is that the total energy output 
from a wind farm is dependent on the individual number of turbines installed and the size of each 
turbine. So a 3MW wind farm could have one 3MW turbine, three 1MW turbines, six 500kW 
turbines, or 12 250kW turbines (as is proposed at Lorton). The reason smaller turbines are 
proposed is that they are less visually intrusive and require smaller foundations, which is more 
appropriate for a landfill setting. The usual height disadvantage of smaller turbines is overcome 
by placing them on top of the completed landfill. 

The second component to the answer is that there are two different types of turbines: (1) the 
traditional Horizontal Axis Wind Turbine (HAWT), such as those proposed at Lorton; and (2) 
the relatively new Vertical Axis Wind Turbine (VAWT). VAWTs have the main rotor shaft in 
the vertical direction and can be placed independent of the direction of wind. They are also 
closer to the ground making them easier to maintain. However, VAWTs are considerably less 
efficient than HAWTs, due to the nature of their blades relative to the aircraft wing inspired 
blades of a HAWT. VAWT blades are also more fragile and prone to fatigue and, being closer to 
the ground, VAWT are more prone to damage. Currently, VAWT technology is not considered 
mature, which is why traditional HAWT were proposed for Lorton. However, prototype 
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commercial-scale 250kW VAWTs are being marketed by Directional Energy of Las Vegas, 
Nevada (see photo below). 

•■1 

250kW Vertical Axis Wind Turbine (Directional Energy) 

Question 9 — Effect on birds: Birds can fly into wind turbines, as they do with other tall 
structures. Assuming that care is taken to site turbines outside of the main cross-continental 
migration corridors, the collision rate of birds with turbines is reportedly very low, similar to that 
for electricity transmission lines. In fact, wind energy's overall impact on birds is extremely low 
compared too other human-related causes of death. Buildings (particularly with glass facades), 
communications towers, traffic, and house cats are responsible for far great numbers of bird 
deaths per year than wind turbines. The majority of bird fatalities recorded at wind turbines are 
passerines (songbirds). In addition, bats (mostly migratory, solitary tree bats such as the hoary 
silver haired and red bat during fall migration) are susceptible to collision in low numbers 
(averaging 0-6 deaths per megawatt installed per year). Potential effects on birds would need to 
be established as part of a detailed ASTM Site Assessment conducted during the project 
development process. 

Question 10 — Lights on wind turbines: Lights are required for aviation safety on any structure 
which is higher than 200 feet above the surrounding terrain, and have to follow 
recommendations from the Federal Aviation Administration (FAA) Advisory Circular AC 
70/7460 (2007) for Obstruction Marking and Lighting. The number of lights required depends 
on the number and layout of the wind turbines installed. However, not all the wind turbines need 
to be lighted, if the periphery of the installation is lighted properly and the lights are not spaced 
more than a half mile apart. A dual lighting system which consists of red lights for nighttime 
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and high or medium intensity flashing white lights for daytime and twilight is generally required. 
The red colored flashing lights dted to comply with FAA L-864 requirements and have 20-40 
flashes per minute (FPM) and white lights need to comply with FAA L-864/L-865 requirements 
with 40 FPM. 

Question 11 — Stability of Turbines of Landfills: Due to potential issues with differential 
settlement, proper foundation design is critical for any large structure installed on a landfill. The 
foundation design for wind turbines on top of a landfill will require either deep foundations 
(drilled shaft or piles, which penetrate the final cover) or shallow foundations (concrete rafts, 
which do not penetrate the cover). Design selection is based on the settlement characteristics and 
bearing capacity of underlying cover, waste, and soil/rock properties at a site, and regulatory 
conditions governing cover penetrations. Note that to avoid excessive movement of the wind 
turbines and transmission of high dynamic forces to the tower and foundation during high winds, 
automatic breaking and cut-off systems are built into the turbines' control systems which stop 
operating if wind speeds exceed a given range. 

Geosyntec has conducted a detailed turbine foundation study and design for installation of large-
scale (2MW) turbines at Fresh Kills Landfill on Staten Island, New York. This study showed 
that a shallow foundation could be satisfactorily constructed, even for turbines with tower 
heights up to 400 feet. Landfill-based turbines have been installed and are operational at Frey 
Farm Landfill in Pennsylvania (two 1.6MW turbines with tower heights of 260 feet) and Hull, 
Massachusetts (one 1.8MW turbine with tower height of 190 feet). These projects both feature 
turbines that are taller than those proposed at Lorton. Geosyntec has prepared a one-page 
factsheet brochure which provides more information on these two existing projects. 
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Memorandum 

Date: 	13 January 2012 

To: 	Paul Farrell and Conrad Mehan — Furnace Associates, Inc. 

From: 	Ranjiv Gupta and Jeremy Morris — Geosyntec 

Copies: 	Gary Hewes — Furnace Associates, Inc. 
David Espinoza and Scott Sheridan — Geosyntec 

Subject: 	Questions Related to Solar Energy Development 
Feasibility Study for Renewable Energy Technologies (RETs) 
Lorton Landfill, Virginia 

As requested via email on 19 December 2011, Geosyntec has prepared this brief memorandum to 
address central questions posed by Furnace Associates, Inc. with regard to moving forward with 
discussions with the public and county staff regarding the proposal to install solar panels at 
Lorton as part of the renewable energy park development and how it fits into the Green Energy 
Corridor concept. In anticipation of questions that might be raised, Furnace Associates, Inc. 
posed a number of questions to Geosyntec: 

1. How will be solar power produced at Lorton Energy Park? 

2. What is the height/size of solar panels? 

3. Will the solar panels create heat in surrounding areas? Will there be issues with glare 
form the solar panels? 

4. Are solar panels dangerous for birds and airplanes? 
a 	

5. Can the solar panels be blown over by high winds? How will they be anchored on top of 
a landfill? 

In addressing these questions, and in fulfillment of another scope item requested by Furnace 
Associates, Inc., Geosyntec has prepared this memorandum and a separate factsheet brochure 
describing the plan for installing solar panels at Lorton. The factsheet is related to attributes and 
expected performance of the solar panels and is based on answers to questions addressed here. 

MV0762/SOLARMEMO.DOC 

engineers I  scientists  I innovators 



Paul Farrell and Conrad Mehan- Furnace Associates, Inc. 
15 December 2011 
Page 2 

Geosyntec appreciates the opportunity to continue providing consulting services to Furnace 
Associates, Inc. If you have any questions regarding the information presented in this 
memorandum please contact Jeremy Morris at (410) 381-4333. 

Question 1— Energy production by Solar panels: Energy will be produced in form of electricity 
from solar power using photovoltaic (PV) cells at Lorton renewable energy park. The PV cells 
are made of silicon, a semi-conductor material, when exposed to the direct sunlight lead to the 
movement of electrons thereby generating electricity. The electric current produced will be 
connected to power grid connection available at the Michigan Cogeneration facility which is 500 
feet away from the landfill. 

Question 2 — Height and Size of Solar panels: A PV system is made up of several cells where 
each cell produces 1 or 2 watts of power. To boost the power output of PV cells, they are 
connected together to form larger unit called modules, which can then be connected to form 
arrays. A typical solar panel manufactured by Hyundai is 40 inches (width), 65 inches (length) 
and 1.4 inches (thick), and has 60 cells weighing 42 lbs. 

Question 3 — Heat and glare produced by solar panels in surrounding area: The PV cells are 
designed to absorb sunlight to produce energy. The more sunlight they absorb the more energy 
they produce. The current PV cells absorb about 2/3 1-d  of the total incident sunlight and reflect 
1/3 rd  of the sunlight reaching their surface. Most solar panels are now designed with at least one 
anti-reflective layer and may have multiple layers thereby further reducing reflectivity. The 
second component is the issue related to glare produced by the solar panels in the surrounding 
area. According to a study conducted by Oregon DOT, the reflectivity of solar panels is around 
30%-similar to reflectivity of surface materials such as dry sand at 45%, needle-leaf coniferous 
tress at 20%, grass-type vegetation at 25% and broad leaf deciduous trees at 10%. Based on 
Florida Light and Power company  (www.fpl.com),  which operates the world's largest solar 
thermal facility in California's Mojave Desert, the reflection or glare from solar panels is similar 
to that of a field of planted crops, such as corn. 

Based on resources available at US Department of Energy website, calculation was done for 
fixed PV panels at Lorton park which indicated that the optimum installation would correspond 
to an azimuth of 180 degrees (south direction) with a tilt angle of 39 degrees for the arrays. The 
glare from summertime sun at high noon would have the highest potential for impact to the 
surrounding area. However based on the sun path diagram and inclination of the solar arrays, the 
potential for glare on the residents was found to be minimum. 
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Question 4 — Effect of solar panels on birds and airplanes: Solar panels may be a source of 
polarized light pollution that may cause ecological traps for many insects, which may use the 
dark surfaces to deposit their eggs and become easy target for predators. To avoid this, the white 
grids that reduce the attractiveness of such false habitats can be used. However it may reduce the 
efficiency of solar panels by 2%. 

Based on limited research conducted by Geosyntec, no special precautions or requirements for 
installing solar panels next to airfields were found. In general, the reflection on airplanes from 
solar panels was considered to be less than large industrial roof-tops, lakes or sea. 

Question 5 — Stability of Solar Panels: Several foundation types can be used to support PV solar 
-  power systems, including: (1) shallow poured concrete pillars; (2) pre-fabricated concrete 

footings; (3) concrete slabs; (4) ballast frames; (5) driven piles, and (6) earth screw augers. For 
landfill covers, shallow or aboveground footings large enough to spread the weight of the solar 
panel and the foundation itself are preferred so as to: (1) not penetrate the final cover system 
geosynthetics or impact subdrain pipes; and (2) minimize imposed loads and settlement of final 
cover soils and underlying wastes. The foundation system for solar panels is designed to allow 
easy access for post-closure landscaping (e.g., moving) and cover maintenance. 

The stability of solar panel foundations will need to be analysed to verify an adequate factor of 
safety for wind loading against overturning and sliding. Solar panels are typically certified to 
withstand a maximum mechanical loading of 50 pounds per square foot, which converts to a 
wind speed of approximately 105 miles per hour. Based on historical weather information 

WWI  reviewed by Geosyntec for the site area, withstanding maximum wind speeds on this order is 
considered a reasonable design criterion. Overturning failures can be prevented by adding more 
weight to the bottom of precast/ballasted foundations and changing their orientation to minimize 
wind exposure. Sliding failures can be prevented by providing adequate ballast and proper 
drainage of the subgrade material. 
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PRELIMINARY EVALUATION OF USING DEEP FOUNDATION 
FOR WIND TURBINE GENERATOR 

1. INTRODUCTION 

The purpose of this calculation is to conduct a preliminary foundation design analysis to 
demonstrate the feasibility of installing a wind turbine on top of the Lorton Landfill. 
Several foundation options have been evaluated. Design calculation for a deep foundation 
is presented in this calculation package. Wind turbine loading used for the design 
calculation is taken from a similar project in this preliminary analysis. The final 
foundation design should be re-evaluated using the wind turbine loading specific to this 
project. 

2. VERTICAL LOADING 

1.1 Design Loading 

The foundation design is based on the Tower Foundation Design Basis provided by 
Vestas for the V100 1.8MW turbine with hub height of 95m. The characteristic extreme 
load under abnormal condition is selected for foundation size selection. The horizontal 
load (Fres), vertical load (F'), torsion (Mz) and overturning moment (M r.) are shown in the 
table below: 

Fres Fz  M. Mr, 
8661(N/194.6 kips 3292 kN/739.8 kips 1,524kN•m/1,123 kips•ft 81,200kN•m/59853 kips•ft 

The unit weight used in this foundation evaluation is a conservative 45 pd. This value was 
correlated from waste composition and daily waste acceptance weights developed by 
Kavazanjian et al. [1995]. 

1.2 Foundation Layout 

The selected drilled shaft foundation layout is shown below: 
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Drilled Shaft, 
Shaft length = 120 ft 
Shaft diameter = 4 ft 
Pile cap thickness = 7 ft 

• 

 

=No 

1•111111 

1.• 	 60 ft 

 

Figure 1. Layout of Shafts 

1.3 Bearing Capacity Evaluation 

Weight of individual shaft in excess of weight of waste with the same volume: 

(4ft) 2 (120fi)(150pcf — 45 pcf)=158 x 103  lbs or 158 kips 

Weight of pile cap: 

!I: (60 fi) 2  (7 fi)(150pcf) = 2969 x 103  lbs = 2,969 kips 
4 

Combined weight of pile cap and net weight of shafts: 
W= 158 x 12 + 2969 = 4865 kips 

The rocking moment M y  provided by Vestas is for the location at 0.2 m (0.6 ft) above the pile 
cap. The rocking moment M y  at the bottom of pile cap is calculated as (pile cap thickness is 
assumed to be 7 ft): 

59,853 kips•ft + (194.6 kips) (7.6 ft) = 61,332 kips • ft 
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The maximum and minimum axial forces for an individual pile in the pile group are 
calculated as follows: 

NI =
Q 

+
[M, •  ry,  My •rxr ] 

n  E 2 ry, 	E rx, 2  

where: Q = total vertical load; r n  = x coordinate of column i; and ry, = y coordinate of column 
i. 

(Ni)max  . 4865 + 739.8 + 
	

61332 . 25 • cos(15°) 
12 	4[(25 cos15° ) 2  + (25 cos 45° ) 2  + (25 cos 75° )2] +0 

(N). = 467 + 395 = 862 kips 

(NJ ). = 467 — 395 = 72 kips 

Accordingly, the pile need to resist a maximum compressive loading of 862 kips. 

An Excel spreadsheet was used to calculate the ultimate bearing capacity of a single shaft. 
The interface friction angle between the concrete shaft and waste is assumed to be 30°, which 
is approximately 90% of the internal friction angle of decomposed waste. The recommended 
lateral earth pressure coefficient (k) by Kulhawy [1984] is (2/3 — 1) times of the at-rest earth 
pressure coefficient ko for drilled shaft because the end resistance requires more deformation 
than the shaft resistance to fully mobilize. In this calculation k is assumed to be equal to ko. 
50% of the ultimate bearing capacity at the tip of the drilled shaft is assumed to contribute to 
the vertical resistance of the drilled shaft. The ultimate bearing capacity of a single shaft 
subjected to compressive loading is calculated to be 1,331 kips. The factor of safety for the 
shaft to resist vertical loading is calculated as: 

FS= 
1331 

 =1.55 >1.5, O.K. 
862 

The calculated factor of safety is 1.55, which is greater than minimum recommended value of 
1.5 for extreme condition (e.g., API RP2A, 2007). 

1.4 Foundation Settlement Calculation 

The service load used for settlement calculation was selected from the permanent self weight 
loading from Tower Foundation Design Basis provided by Vestas, which are summarized 
below: 
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F, Mres 

 

  

3378kN/759 kips 1,469 kN•m/1,082 kips•ft 

 

     

P=W+F,= 759kips + 4,361kips = 5,120 kips 

Modified Compression Index 
of waste for primary 
compression Cc ' = 0.19 

Modified Compression Index 
of waste for secondary 
compression Ca ' = 0.02 

Figure 2. Equivalent Footing Concept used for Settlement Calculation 

Terzaghi and Peck [1967] proposed that the settlement of pile group could be calculated using 
the concept of equivalent footing, which is illustrated above. The equivalent footing is located 
at a depth of 1/3D above the pile tip (D = embedded length of shaft). The load is assumed to 
spread at an 1H:2V side slope. 

Stress at equivalent footing 

Area of equivalent footing 
A = n(50+4)2/4 = 2289 if 

Stress at equivalent footing 
5120kips 

Pi — 	
= 2.237ksf = 2237psf 

2289fi 2  

The waste below the equivalent footing is divided into two lifts, as shown in Figure 2 above. 
MIR 	 The settlement of each lift is calculated below. 

Settlement of lift 1: 
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Stress at bottom of lift 1 
_ 	5120kips 	= 0.31 ksf = 310psf ps 

~r(54ft+91ft)2/4 

Average vertical pressure for layer 1: 

p'  _ p, + pz  _ 2237psf +310psf  =1274psf 
2 	 2 

Average initial pressure for layer 1: 

=126ft x 45pcf = 5670psf 

Primary compression for layer 1: 

Sg  = H°  C~ • ioglp'ff  p ' = (91 ftX0.19)log 
5670 psf + 1274  psf 

=1.52 ft 
Pi,o 	 ( 	5670 psf 

Secondary compression for layer 1: 
Assume waste age = 19 yrs.; Consider 100 yrs. from now. 

t2 	 ~  l OO yrs  + 19 yrs 
SS  = Ho  • C~ • log 	= (91 ftx0.02) log 	

19 	
=1.5 ft 

rs t 	 y 

Settlement of lift 2: 

Stress at bottom of lift 2: 

P _ 
	5120kips 	

= 0.117ksf =117 psf 
3 7c(54ft +182ft)z  l4 

Average vertical pressure for layer 2: 

P z _ p
2  + 

p3. 
 310 psf + 117 psf _ 	

= 214 psf 
2 	 2 

Average initial pressure for layer 2: 
Pzo =217ftx45pcf =9,765psf 

Primary compression for layer 2: 
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Sp,  = (91ftX0.19)log 
(9,765psf +214 psf)

.  0.16ft 
9,765 psf 

Secondary compression for layer 2: 
Assume waste age = 32 yrs.; Consider 100 yrs. From now 

= (91fiX0.02)log 
(100yrs + 32yrs)

=1.1fi 
32yrs 

Total estimated settlement of the pile foundation: 

S Spi  -FS5 +Sp2 + Ss2  =1.52ft +1.5ft +0.16ft +1.1ft = 4.28ft 

3. LATERAL LOADING 

3.1 Horizontal Force at Pile Ilead 

The maximum horizontal load acting on the pile head is calculated in this section. The 
horizontal force acting on the pile head is induced by the horizontal loading F y  and F„ as well 
as the rotational moment M. 

111111:IN 

0 
0 

n 	0 
0 0 

Figure 4 Illustration of Pile Head Lateral Load Calculation 
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Fres  Mz 
8661(N/195 kips 1,5241cN•m/1,123 kips•ft 
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The following loading case was considered as the most critical case. Fres,  and MZ  were picked 
from the extreme condition: 

Maximum shear forces induced by Mz: 

F 	= 
M 	

=
0123kips • ft)25  3.74ki.ps  

zriz 	(12)(25ft) 2  

The pile head load induced by F res  is assumed to be the same for the individual piles. 
Therefore, the maximum pile head loading (F max) can be calculated as follows: 

Fm 	
9. 	1  Skips 

 = 20.0kips =3.74Iups + 
12 

Use 1.15F„,„, for design, as recommended by Brown [1996]. 
1.15Fn  = (1.15)20.0 = 23.0kips 

3.2 LPILE Analysis 

As calculated in Section 2.1, the pile will need to resist a maximum pile head lateral loading 
of 23 kips. The pile response under this lateral loading is evaluated using the LPILE Plus 
software [Ensoft, 2009] in this section. 

The following assumptions are used in the analysis: 

• The pile head is simulated using two boundary conditions: a) free rotation; and b) 
fixed pile head. In reality, the piles are rigidly connected to the pile cap. This 
condition is closer to the fixed head boundary condition. 

• The response of waste to lateral load is assumed to be represented by the Reese sand 
model because of the frictional characteristics of the waste. The p-y modulus is 
assumed to be 4 lbs/in3, which is approximately 1/5 of the p-y modulus recommended 
for loose sand [Reese, 1971] and is in the range of modulus recommend for soft 
material as recommended by NAVFAC [1986]. 
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• The axial load acting on the pile head is assumed to be 820 kips, which is the 
maximum axial load calculated in Section 1.3. 

The results of analyses are summarized below: 

Case Axial Load at 
Pile Head 

Lateral Load 
at Pile Head 

Pile head 
deflection 

Maximum Bending 
Moment 

Maximum Shear 
Force 

kips kips in. kips•ft kips 
Case 1: Fixed head boundary 820 23 0.13 315.5 23 
Case 2: Free rotation boundary 820 23 0.35 272.2 23 

A detailed output from the program, including p-y curves, deflection, moment and shear force 
distribution curves is shown in Attachment II to this calculation package. 

4. FOUNDATION STIFFNESS 

The required foundation stiffness to avoid resonant response is checked using the Novak 
method [Bowles, 1988]. The rocking stiffness of individual pile can be calculated as follows: 

El 
kei = —171 ro  ' 

where: E = Modulus of elasticity of pile; 
I  =  moment of inertia of pile about axis to resist displacement; 
ro  = Radius of pile cross section; 
f7,1 = Novak's constant for rocking stiffness. 

The factor, fi, i , is dependent on several parameters, including ratio of shear wave velocity of 
pile and soil, Poisson's ratio of soil, length to radius ratio of pile and a dimensionless 
frequency factor. 

The shear wave velocity V is calculated as: 

V = -1713 

where G' is the maximum shear modulus, and p is the unit mass. 

Consistent with the calculation package entitled "Preliminary Evaluation of Footing as 
Foundation of Wind Turbine Generator", the maximum shear modulus of waste is selected to be 
15,000 kPa (313,282psf). Thus, the shear wave velocity of waste, Vs, is calculated as: 

Vs  = I313282(32.2)/73 = 371ft/sec 

PIM 

a 
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The elastic modulus of concrete is approximately 4,350,000 psi. The compressive wave (p-wave) 
velocity of a concrete shaft, Vp, is calculated as: 

Vp  =EIV 	= V4350000 x 144 x 32.2/150 = 11,596 ft/sec 

Vs/Vp  = 371/11596=0.032 
The length to radius ratio of shaft is calculated as: 

Lir°  = 120 ft /2 ft = 60 
The dimensionless frequency factor is defined as: 

ao  = wroj 
Where w is the angular frequency, and q is defined as: 

1 - 2/./ 
q =  
' 2 - 2tt 

Assume Poisson's ratio of waste to be 0.2. Then, q is calculated to be 0.375. The angular 
frequency of the wind turbine is in the order of 1 sec -I . Accordingly, the dimensionless 
frequency factor is 0.003 and close to zero. Novak's constant, f7,1, is affected by ao 
significantly when a() is above 0.5. Also, Novak's constant, Ai, is insensitive to the length to 
radius ratio when Lfro  is above 30. Therefore, Novak's constant, f7 , 1 , may be selected from 
Figure 5 to be 0.356 by linearly interpolating between the tabulated values. 

VIM 

TABLE 20.6 
Novak's fia  values for an intermediate value of p= 0.33 for a concrete pile with pfp„. 0.7 
Values from author's computer program based on Novak (1974) and Novak and Howell (1977) Valuef, 2./ arc for torsion and using 
author's identification 

Fixed parameters: Lfr„ = 30, a, = 0.3 and for torsion fl = 0,10, p  =  0.33. 

Y./11., 

Stiffness Damping 
1M,  

fit,' Az.] fJb,2 A.: 

0.01 11034 0.199 -0.019 0.004 0.045 0.002 0.136 -0.028 0.008 0.002 
0.02 0.035 0.282 -0.038 0.010 0,072 0,007 0.198 ---0.056 0.023 0.007 
0.03 0.037 t -0.057 0.018 0.105 0.016 0.245 -0.084 0.043 0.011 
0.04 0.040 -0.076 0.027 0.139 0.027 0.263 -0.112 0.066 0.015 

0.445 0.05 0044 -0.095 0.038 0.174 0.041 0.314 -0.141 0.092 0.019 
0.06 0.049 0.448 -0.114 0.050 0.208 0,055 0.346 -0.169 0.122 0.022 

MID 

Source: Bowles [1988] 
Figure 5 Novak's Constants 

The moment of inertia about the center of each circular shaft is: 
in.°  4 	g(2)4 

= 	= 	= 12.57 ft4  
4 	4 

The moment of inertia about the axis of rotation is calculated as: 
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/ MI 

EMI 

12.57 + g(2) 2 d2  
where d is the distance to the axis of rotation (d  =  6.47, 17.68 or 24.15 ft for the pile layout in 
Figure 1). 

The rocking stiffness of an individual pile is calculated as follows: 

4350000x144x/  
k oi  = 	

2 	
0.356 = (0.111 x 10 9)/ 

Neglecting the group effect, the global stiffness is the sum of stiffness of individual piles. 
That is: 

Ice  = 0.111 x 109 [12 x 12.57 + 4 x ir(2) 2 (6.47 2  + 17.68 2  + 24.15 2 )] = 5248 x 

109  lbs•ft/rad 	or 	5248 GNm/rad 

This is greater than the minimum required foundation stiffness (i.e., 60 GNm/rad) 

5. SUMMARY AND RECOMMENDATION 

A group of 12 reinforced concrete piles equally distributed along the perimeter of a 50-ft 
diameter circumference within a 60-ft diameter and 7-ft thick reinforced concrete cap was 
preliminary selected as a foundation option for the proposed wind tower. The selected pile is a 
drilled shaft with outside diameter of 48 in. The pile length is 120 ft. 

The capability of the selected pile foundation to resist vertical and lateral loading is evaluated 
in this calculation. The maximum axial loading on the pile is 862 kips when considering the 
extreme environmental loads. A factor of safety greater than 1.5 can be achieved for the axial 
loading with the selected pile dimensions. The pile foundation is expected to settle 
approximately 4 ft under the operating loads. The pile head lateral deflection is estimated to 
be approximately 0.13 in. under the design lateral load without consideration of group effects. 
The foundation stiffness is greater than the required minimum stiffness. 

For future detailed design, the following issues may need to be considered: 1) structural 
resistance of the pile; 2) optimization of the pile cap height and diameter; 3) characterization 
of the stiffness and strength of the waste as well as its short and long term compressional 
characteristics. 
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Fat Sheet: Plan for Ins illation of Solar Panels 
Lorton Renewable Energy Park, Lorton Landfill, Virginia 

How is Solar Power Generated? 
Solar power is created by conversion of sunlight energy into electricity. This occurs directly using photovoltaic (PV) cells or 

indirectly using concentrated solar power (CSP) systems. CSP systems involve use of lenses or mirrors to focus a large 

area of sunlight into a small beam, which is typically used to heat water for steam-powered turbines. Commercial CSP 

systems require abundant cheap water, cheap land, and plenty of sun to produce thermal energy before it can be used to 

produce electrical energy. For these reasons, a CSP system is not suitable for Lorton Renewable Energy Park. 

PV systems consist of multiple PV cells which convert sunlight directly into electric energy using the photoelectric effect, amln 

which in simple terms is the movement (excitement) of electrons caused by interaction between sunlight energy and the 

semiconductor materials. The electrons are collected to form a direct current (DC) of electricity. PV cells are 

semiconductors typically made of thin film amorphous silicon coating on glass. Solar panels (also known as solar modules, 

PV modules, or PV panels) are packaged assemblies of 50 to 100 PV cells. Because a single solar panel can produce 

only a limited amount of power, PV installations contain several panels assembled in arrays. DC output from each array is 

combined using combiner and junction boxes and connected to the electricity grid via inverters, which convert DC electricity 

to alternating current (AC) electricity. 

PV System Installations 
PV systems can be mounted as fixed systems with rigid foundations or have tracking mechanisms to follow the movement 

of sunlight throughout the day. Fixed tilt flat panel systems are the most common. In the Northern Hemisphere, panels 

should face south and be tilted approximately equal to site latitude. A tracker system includes a tracking mechanism to 

allow the panel to rotate around one or two axes, and follow sunlight throughout the day and/or seasonally. Single-axis 

trackers rotate around the north-south position and track daily sun movement. Dual-axis tracking systems face the sun's 

position at all times by rotating simultaneously around the north-south and east-west positions. Although more expensive 

than fixed tilt systems, trackers can increase the power output over that of fixed systems. However, if fixed-tilt systems 

are used, more panels can be installed per unit area of land. 

.1111•11 

+MS 

  

Fixed PV system at Pennsauken Landfill, 	 Single-axis trackers with roughly 20 degree 

New Jersey 	 tilt at Nellis Air Force Base, Nevada 



How big are Solar Panels and how Efficient are they 
Individual solar panels are relatively small to facilitate ease of handling and installation. Commercial solar panels are 

about 10-18 square feet in area (with maximum side dimensions of 65 in. x 40 in.), about 11/2 in. thick, and weigh up to 

50 lbs. Once assembled into arrays, however, the total size of a PV system is limited only by space, topography, power 

needs, and financial capital. 

Currently the best achieved sunlight conversion rate (i.e., solar panel efficiency) is around 20%. The energy density of a 

solar panel is the efficiency described in terms of peak power output per unit of surface area, commonly expressed in 

units of watts per square foot (W/ft 2). Modern mass-produced solar panels typically have energy density values of 

about 15W/ft 2  (hence popular reference to a "150W panel" which is 10ft 2  in size). 

How Much Electricity will the Solar Panels at Lorton Generate? 
A 1 megawatt (MW) PV system is planned for installation on south-facing side slopes at Lorton Renewable Energy Park. 

Based on the above, this will require 1,000,000 -- 15 = 66,667ft 2  of total panel area, or roughly 6,670 panels. Due to 

the need to allow sufficient space between panels run wiring systems, provide access, and avoid having panels shade one 

other, about five to seven acres of landfill surface area will be required. 

After taking into account the weather and latitude of the Lorton Renewable Energy Park, it should be expected that a 

150W panel would produce about 1 80kWh per year, on average. Therefore, the total expected power output from a 

1MW solar system would be 180kWh/panel X 6,670 panels = 1.2 million kWh per year. The average U.S. home 

consumes about 1,200 kWh monthly; therefore, the solar panels at Lorton would be expected to offset annual electricity 

demand from 1,200,000/(1,200 x 12) = 83 homes. 

Are there Potential Aesthetic or Environmental Concerns with Solar Panels? 
Heat and Glare: PV cells are designed to absorb sunlight to produce energy — the more sunlight they absorb, the more 

energy they produce. Any incident sunlight that is reflected or generates heat is wasted energy. Overall, modern PV 

cells absorb about two-thirds of total incident sunlight and reflect only one-third of the sunlight reaching their surface. 

Most solar panels are now designed with at least one anti-reflective layer and may have multiple layers thereby further 

reducing reflectivity. According to one study, the reflectivity of solar panels is less than that of dry sand and similar to 

needle-leaf coniferous tree forests, grass-type vegetation, or a field of planted crops such as corn. 

Birds and Insects: There is no evidence of solar panels causing significant issues for birds. Solar panels may be a source 

of polarized light pollution that may cause ecological traps for insects, which may use the dark surfaces to deposit their 

eggs and thus become easy target for predators. To avoid this, white grids that reduce the attractiveness of such false 

habitats can be used. However, these may reduce the efficiency of solar panels by 2%. 

Aircraft: No special precautions or requirements limiting the installation of solar panels next to airfields were found. In 

general, the reflection on airplanes from solar panels is reported to be less than that from large industrial rooftops, and 

significantly less than from lakes or sea. 

Stability of Solar Panels 
Several foundation types can be used to support PV solar power systems. For landfill covers, shallow or aboveground 

footings large enough to spread the weight of the solar panel and the foundation itself are preferred so as to not 

penetrate the final cover system and minimize imposed loads and settlement of final cover soils and underlying wastes. 

The stability of solar panel foundations at Lorton will need to be analysed to verify an adequate factor of safety for wind 

loading against overturning and sliding. Solar panels are typically certified to withstand a maximum mechanical loading 

of 50 pounds per square foot, which converts to a wind speed of approximately 105 miles per hour. Based on historical 

weather information reviewed for the site area, withstanding maximum wind speeds on this order is considered a 

reasonable design criterion. Overturning failures can be prevented by adding more weight to the bottom of 

precast/ballasted foundations and changing their orientation to minimize wind exposure. Sliding failures can be 

prevented by providing adequate ballast and proper drainage of the subgrade material. 

This fact sheet was prepared for Furnace Associates Inc by Geosyntec Consultants utilizing information from a number of  Geosyntec  t)  
published sources. References and additional information can be provided on request. 	cQnsultatlIS 



EXHIBIT 6 



Zone of Influence for 
Geothermal Heat Exchanger Zone of 

Influence for 
Methane 
Collection 

Solar 
Panels 

Wind Turbines 

Conceptual layout of the completed 
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Furnace Associates Inc 

fat Sheet: Man for Installation of Wind Turbines 
Lorton Renewable Energy Park, Lorton Landfill, Virginia 

Overview and Vision for the Renewable Energy Park 
Furnace Associates Inc's long-term vision 

.1Mb 
for the Lorton Landfill property is to 

transition the site from a waste disposal 

facility to a state-of-the-art renewable 

energy park. The renewable energy park 

would phase implementation of four 

renewable energy technologies to 

generate up to nine megawatts (MW) of 

power, including solar panels (1MW), wind 
4=1 turbines (3MW), methane gas to energy 

(4MW), and geothermal heat exchange 

(1MW). Once developed, the renewable 

energy produced would help reduce the 

carbon footprint of the local community by 

reducing or offsetting their use of fossil fuels. 

How is Wind Power Generated? 
Wind power is created by conversion of the kinetic energy of moving air to mechanical energy using a turbine. The 

spinning rotor blades turn a shaft that is connected to a generator housed within an enclosure referred to as a nacelle 

behind the rotor hub. The mechanical energy generated is converted into electricity. The generator produces DC output, 

which is converted to AC and then connected to the power grid. 

Wind turbines need moderate but steady 

winds for producing energy. Medium-sized 

turbines start producing some energy in 

wind speeds as low as 6-7 mph but require 

wind speeds of 30-35 mph or more for 1=11 

peak output. 	The efficiency of wind 

turbines depends mainly on the amount of 

energy extracted by the blades (swept 

area of the rotor) and the installation 

height of the rotor. Greater rotor height 

provides better access to steady, higher-

speed winds for greater power generation. 

However, increasing the height of turbines 

adds to the cost of installation (mainly due 

to increasingly complex foundational 

requirements). At the Lorton renewable 

energy park, the anticipated height of the 

turbine towers is 120 feet. 



Wind Turbines at Lorton Landfill 
Constructing a vegetated berm around the landfill footprint would increase the top deck area available for installation of 

mid-scale wind turbines at heights above the surrounding terrain where higher, steadier, and more reliable wind speeds 

are available throughout the year. This will help ensure a more efficient and steady rate of power generation. The berm 

therefore allows the implementation of wind technologies at the energy park without the need for very tall turbines or 

increasing the planned height of the landfill. 

Approximately 30 acres of the top deck area will be oriented favorably to the prevailing wind conditions. Assuming 5-7 

acres are required per 1MW of wind power installed, the total area required for a 3MW wind power system is 15-21 

acres, although wider spacing between turbines promotes greater efficiency. Furnace Associates Inc proposes to install a 

farm of 12 mid-sized 250 kilowatt (kW) capacity turbines rather than large-scale turbines. The electricity generated by 

the turbines would be distributed to the power grid. 

The total power output of wind turbines fluctuates due to daily variations in wind speed and direction, turbulence effects 

from the ground, and other factors. However, assuming that Furnace Associates Inc installs twelve 250kW turbines at the 

Lorton Renewable Energy Park as planned to develop a 3MW wind farm, the combined power output of the turbines 

would be expected to be over 2.1 million kWh per year. 

Illustrative view of installed turbines on top of completed landfill as seen from the Lorton Valley Development 
at 5th Place and Whitehaven Ct (Left) and Lorton Station at Potter's Hill Circle (Right) 



turbines. 	Three examples from different 

What Type of Wind Turbine will be used? 
Several options exist at the mid-sized scale (200-300kW) for wind 

manufacturers are provided below. 

250kW 
100 160feet 

2 

100 feet 

Plate capacity: 

Rotor height: 

No. of Blades: 
Diameter of Blades: 

250kW 

85 feet 

3 

85 feet 

Plate capacity: 

Rotor height: 

No. of Blades: 

Diameter of Blades: 

Aeronautica 
29-225 
Manufactured in: 

United States 

Plate capacity: 

Rotor height: 

No. of Blades: 
Diameter of Blades: 

225kW 
100-160 feet 

3 
100 feet 

Wind Energy Systems 
WES30 
Manufactured in: 

Netherlands 

See more about this turbine model: 

You 
http://www.voutube.com/watch?v=  

ITtcv-Sefr8 

11111111111111111111111111 

Powerworks 
WEG MS-2 
Manufactured in: 
United Kingdom 
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300 

160 ft. 200 	• 

100 

Washington 

Monument 
555feet 

Lorton Landfill 
250kW Turbines 

Rotor Height = 120 feet 

Rotor Diameter = 100 feet 

"Hull Wind 2," MA 
1.8MW Wind Turbine 

Rotor Height = 190 feet 
Rotor Diameter = 260 feet 

Frey Farm Landfill, PA 
1.6MW Wind Turbine 

Rotor Height = 260 feet 
Rotor Diameter = 260 feet 

Anticipated "sweet spot" 
zone for height of towers 

at Lorton Landfill 

1‘  85 ft. 

How big will the Wind Turbines be? 
At this scale, most rotor swept area diameters are on the order of 100 feet, with tower heights varying from 85 to 160 

feet depending on wind conditions. Due to their aerodynamic design, the width of a turbine blade varies from about 

three feet at the tip to ten feet near the center of the tower. Blades are typically manufactured from fiberglass 

reinforced polyester while towers are assembled from conical steel sections. 

The mid-sized turbine intended for the Lorton Renewable Energy Park is shown on the scale chart below, relative to the 

Washington Monument, a well-known local landmark. For comparison, the size of two larger wind turbines used in 

landfill-based projects at sites in Pennsylvania and Massachusetts is also provided. 

Scale of mid-sized turbines planned at Lorton relative to other turbines and landmarks 

Enviironmental Benefits 
Wind energy is a clean, non-polluting source of energy. Unlike conventional power plants, 
wind power plants emit no air pollutants or greenhouse gases. It is estimated that a UAW 
wind system such as that proposed at Lorton would prevent the release of nearly 6 million 
pounds of carbon dioxide every year for the life of the system. That's equivalent to the 
average annual carbon dioxide emissions from over 1,500 cars. 



2000 1750 1500 SOO 0 250 

100 

75-8SdBA = Sound of highway 

traffic 100 feet away 

35dBA= Sound of 

suburban residential 

area at night 

20 
1600 feet = Distance to nearest 

home (in Lorton Valleyl from any 

planned wind turbine location 

750 	1000 	1250 

Distance from turbine (feet) 

40-6SdBA= Range of 

normal conversations 

90 

80 

70 

10 

IMO 

a 

+MO 

Will the Turbines be very noisy? 
Modern wind turbines produce negligible noise above the ambient backdrop of residential communities. The turbine 

.PM 
 blades produce a sound as they encounter turbulence in the air (similar to the sound made by wind passing through trees), 

but this noise is masked by the background noise associated with blowing wind. A modern mid-sized turbine a distance 

away of over 500 feet is no noisier than a kitchen refrigerator running normally. 

Expected turbine noise levels at the Lorton Renewable Energy Park 

Environmental noise is measured in decibel A-weighting (dBA). Each 10dBA increase in noise level represents about twice the 

amount of noise experienced (loudness). For example, 50dBA is twice as loud as 40dBA. Similarly, 60dBA is twice as loud as 
50dBA and four times as loud as 40dBA. From the chart above, at a distance of 1,600 feet away from the turbines, the noise 

(at less than 40dBA) would be only 1/16th that of nearby traffic on 1-95 (at about 80dBA) and less than half that of a normal 
conversation (at about 50dBA). The turbines would not add any noise above the ambient level of suburban residential areas at 

night. 

Are there Potential Aesthetic or Environmental Impacts from Turbines? 
Birds can fly into wind turbines, as they do with other tall structures; however, the collision rate of birds with turbines is 

reportedly very low, similar to that for electricity transmission lines. In fact, wind energy's overall impact on birds is 

extremely low compared to other human-related causes of death. Buildings (particularly with glass facades), 

communications towers, traffic, and house cats are responsible for far great numbers of bird deaths per year than wind 

turbines. 

Lights would be required for the wind turbines contemplated for the Lorton Renewable Energy Park under Federal 

Aviation Administration (FAA) regulations for aviation safety. Not all the wind turbines, however, would need to be 

lighted — only certain turbines on the outside of the energy park layout would need lights. A dual lighting system which 

consists of red lights for nighttime and high or medium intensity flashing white lights for daytime and twilight is generally 

required. 

Geosyntec° 
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Photo courtesy of  www.lcswma.org  

Wind Turbine Systems at Landfills in 

the United States 

Furnace Associates, Inc. 

10001 Furnace Road 
Lorton, VA 22079-2604 Ltet 

 

LorDtonstrKtion   

As of December 2011, two successful landfill-based wind turbine systems have been installed in the United 

States and are fully operational. These projects have fewer turbines but the ones installed are significantly taller 

with larger rotors than those proposed for the Lorton Renewable Energy Park. 

Frey Farm Landfill (Lancaster County, Pennsylvania) 
Through a cooperative partnership, the Lancaster 

County Solid Waste Authority installed two wind 

turbines at Frey Farm Landfill in Conestoga, PA. 

The 3.2MW system became operational in January 

2011 and provides 25% of the power needs at the 

adjacent Turkey Hill Dairy, makers of ice cream and 

other dairy products. 

Quick Facts 

Size of Project: 
	

Two 1.6MW turbines 

Manufacturer: 
	

General Electric (USA) 

Capacity Factor: 
	

27%* 

Annual Output: 
	

7.76 million kWh* 

Tower Height: 
	

260 feet 

Rotor Diameter: 
	

260 feet (3 blades) 

Project Website: 
	

http://www.pplrenewableenergv.com/wind.htm  

* anticipated 

"Hull Wind 2" (Plymouth County, Massachusetts) 
Enthusiastic support for "Hull Wind 1," a 660kW 

publicly-owned turbine installed on the tip of the 

Hull peninsula in 2001, led to installation of the 

larger 1.8MW "Hull Wind 2" turbine on a landfill on 

the outskirts of town in 2006. Townsfolk have 

shown considerable pride in the two turbines, 

which supply over 10% of the town's electricity. 

Quick Facts 
Size of Project: 	1.8MW turbine 

Manufacturer: 	Vestas (Denmark) 

Capacity Factor: 	24% 

Annual Output: 	3.74 million kWh 

Tower Height: 	190 feet 

Rotor Diameter: 	260 feet (3 blades) 

Project Website: 	http://hullwind.org  

'WM 

Geosyntect" 
consultants 

This factsheet was prepared for Furnace Associates, Inc. by Geosyntec Consultants utilizing information 

from several published sources. References and additional information can be provided on request. 

engineers I  scientists  I  innovators 
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Client:  Associates Inc.  Project: 	Lorton Landfill 	Project No.: 	MV0917 	Task No.: 	2 

FINAL COVER GEOMEMBRANE PUNCTURE RESISTANCE 

PURPOSE 

The purpose of this analysis is to evaluate the ability of the geomembrane cap used at Lorton landfill 
to resist puncture damage resulting from development of wind towers on the landfill. In order for 
the geomembrane to work efficiently as a barrier layer, puncturing of the geomembrane should be 
minimized. 

METHOD 

The factor of safety against puncture (FS) resistance for a given loading condition is defined as 
the ratio of the allowable force (Fallow) to the required force (Frequired) and given as: 

FS=   allow  

Frequired 

(1) 

For this analysis, the factor of safety is calculated based on an estimate of the actual force acting on 
the geomembrane (Frequired)  for a series of assumed loading conditions (i.e., construction traffic) and 
the allowable force on the geomembrane surface (Fallow) is calculated according to the design 
methodology proposed by Koerner [2005]. The resulting factors of safety for each of the loading 
conditions are compared to the minimum design criteria and the outcome is reported. 

ANALYSIS 

Geomembrane Allowable Pressure 

The  allowable pressure on the geomembrane (pa/low) is computed based on the methodology 
presented by Koerner [2005]. The governing equation for the methodology presented by Koerner is 
as  follows: 

allow  — 
D 	=  150 + 0.00045 M) x( 	

1 	
)X( 	

1  

H z  MFs  X MFpD X MFA RFC!? X  RFCBD 

where: 

Pallow = 	Allowable pressure on geomembrane, (kPa) 
Mass per unit area of a protective geotextile separation layer, (g/m 2) 
Height of protrusions within the adjoining soil mass, (m) 

(2) 

•=1 

IMO 
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OM% MFs = 
MFPD = 
MFA = 
RFCR  = 
RFCBD 

Modification factor for protrusions shape 
Modification factor for packing density 
Modification factor for arching in solids 
Reduction factor for creep 
Reduction factor for chemical and biological degradation 

For the analysis presented herein the protection provided by an overlying geotextile filter is 
conservatively neglected and the first term in equation 2 is replaced with a value Flab, which is 
defined as the ultimate puncture resistance (force, lbs) of the geomembrane as measured according 
to the procedure, Standard Test Method, for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products, ASTM D4833. The revised equation is presented as 
follows: 

1 	 1 
Farrow = (Flab) 	x 

 ( 	
)x( 

MFS xMFPD xMFA RFCR  X  RFCBD
) (3) 

The second term in equation 3 involves modification factors to account for shape, packing density 
and arching of soil used. The modification factors used in current calculations are based on Koerner 
[2005] and presented in Table 1. 

Table 1: Modification factors for geomembrane puncture 

Notation 
Modification Factor for Cover System Geomembrane 

Factor Comments 
MFs  1.0 Angular particles (conservative) 

MFPD 1.0 Isolated protrusions (conservative) 

MFA 1.0 Hydrostatic conditions (conservative) 

The third term in equation 2, RFcR and RFCBD, represents the reduction factors to account for long 
term creep and degradation of the geomembrane. Geomembrane puncture damage for protrusion 
height smaller than 12 mm is usually not explicitly addressed in the literature because such small 
protrusions are not expected to damage the geomembrane. As the maximum particle size for silt 
layer (4.75 mm) was less than 12 mm, the geomembrane puncture damage reduction factors under 
worst case scenario are assumed based on values provided by Koerner [2005]. The reduction factor 
for creep, RFCR, is assumed to be 1.5. Because the water in the final cover system is relatively clean, 
the reduction factor for chemical and biological degradation, RFcBA  is assumed to be value of 1.1, 
which corresponds to the mild leachate conditions. Reduction factors used are summarized in Table 
2. 

OMB 

Table 2: Reduction factors for geomembrane puncture 
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Notation 
Cover System - 40mi1 HDPE Geomembrane 

Factor Comments 

RFCR 1.5 For protrusion height of 12 mm 

RFran 1.1 Mild leachate conditions 

Typical puncture resistance values of geomembrane were obtained from experimental results from 
GRI (2012). The values for 40 mil HDPE geomembrane are 72 lbs for smooth geomembrane and 60 
lbs for texture geomembrane (see Figure 2). For this analysis, the puncture resistance is 
conservatively assumed to be 60 lbs. 

Based on above inputs, the allowable force on geomembrane is calculated as: 

1 	1 
Fallow  = (60) x ( 

 1.0x1.0x1.0 
 )x (  1.5x1.1) — 36.41bs (0.16kN) 

For the sand and silt materials typically used for the final cover soil, the maximum particle size is 
typically less than 5 mm. Because information of geomembrane puncture damage for particle sizes 
smaller than 12 mm is not addressed in the literature, a maximum particle size of 12 mm is 
conservatively assumed in this analysis. Assuming that the full diameter of the particle is in contact 
with the geomembrane, the allowable pressure applied by the particle to the geomembrane is 
calculated as follows: 

Fallow 
P allow =  ( 	 2 

Daverage 

 

= 0.16kN / 
(3.14 x (12/1000m

4 	

)2  )_
1,415kPa (205 psi) 

 

Geomembrane Required Pressure (Design Load) 

The total vertical stress on the geomembrane is calculated as the sum of the overlying soil pressure 
and the pressure exerted by the construction equipment as follows: 

Pact =( yaw  x T)i-qeqp 	 (3) 
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where: 
Pact  = 
rave — 
T = 
geqp = 

vertical stress on the geomembrane 
average unit weight of the material above geomembrane 
thickness of the soil material above geomembrane 
equipment ground pressure 

AASHTO (American Association of State Highway and Transportation Officials) design truck 
model is used for ground pressure calculation demonstration. For example, an AASHTO HS-25 
truck (see Figure 3) has three axles: one steering axle (single tire) and two rear axles (dual tires). 
Steering axle includes two wheels (one tire for each wheel) and caries 10,000 lbs load. Each rear 
axle includes two wheels (two tires for each wheel), and carries 40,000 lbs load. The tire contact 
area of a wheel consisting of one or two tires is assumed to be a single rectangle, whose width is 
20.0 in. and whose length is 10.0 in. (AASHTO, 2007). Therefore, the ground pressure for front 
axle and rear axle can be calculated as follow: 

INN 
Front Axle: 
Each Rear Axle: 

10,000 lb / (20 x 10 x 2) in2 = 25 psi. 
40,000 lb / (20 x 10 x 2) in 2 = 100 psi. 

As a result, equipment ground pressure, qeqp, for this truck is 100 psi for design calculation. 
IMO 

Figure 4 summarized the equipment ground pressures (surface pressures) for different types of 
vehicles. Ground pressure values of two types of trucks are selected for this analysis: Loaded 
Dump Truck (75 psi) and Concrete-In-Transit Mixer Truck (95 psi). 

For this evaluation, it is assumed that the soils overlying the geomembrane include, from top to 
bottom, 1 ft gravel and 2 ft of protective cover soil (see Figure 1). Assume the gravel and cover 
soil have the same unit weight of 120 pcf. Table 3 presents the required information about the 
assumed construction equipment and the calculated design pressures. 

Table 3: Construction Equipment  Information and Calculated Design Pressures 
Load 

Type 

Ground pressure 
q, (psi) 

Vertical Stress 

P ,CL (Psi) 
Loaded Dump Truck (1)  75 77.5 ' 2 

 

Concrete In — Transit Mixer Truck (1)  95 97.5 ( - ) 

Notes: 
(1) Equipment data taken from NDS; 
(2) Including one foot of overlying soil with a unit weight 120 pcf; 
(3) Assuming 2 ft of overlying cover soil with a unit weight of 120 pcf. 

Factor of Safety against Puncture Failure 

The factor of safety against puncture resistance for the load above the geomembrane is 
calculated based on equation 1. The results for factor of safety (FS) values for the most critical 
case are shown in Table 4. 
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Table 4: Factor of safety for geomembrane puncture 

Case 
Description 

Allowable Pressure 
on Geomembrane 

Panow (psi) 

Applied Pressure on 
Geomembrane pact 

(psi) 

Factor of safety, 

FS=peow/Paci 

Concrete In — Transit Mixer 
Truck ") 05 97.5 2.13 

SUMMARY 

Based on the analysis presented here, the typical construction truck operating with one foot of gravel 
and two feet of cover soil will not compromise the geomembrane puncture resistance. Other 
vehicles with equal or lower ground pressures may also operate safely. 
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Mail Processing Center 
Federal Aviation Administration 
Southwest Regional Office 
Obstruction Evaluation Group 
2601 Meacham Boulevard 
Fort Worth, TX 76137 

Aeronautical Study No. 
2012-WTE-5158-0E 

Issued Date: 11/29/2012 

Paul Farrell, P.E. 
EnviroSolutions, Inc 
11220 Assett Loop 
Suite 201 
Manassas, VA 20109 

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION ** 

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C., 
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning: 

Structure: 	Met Tower Anemometer 
Location: 	Lorton, VA 
Latitude: 	38-41-25.57N NAD 83 
Longitude: 	77-13-58.85W 
Heights: 	355 feet site elevation (SE) 

165 feet above ground level (AGL) 
520 feet above mean sea level (AMSL) 

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a 
hazard to air navigation provided the following condition(s), if any, is(are) met: 

As a condition to this Determination, the structure is marked/lighted in accordance with FAA Advisory circular 
70/7460-1 K Change 2, Obstruction Marking and Lighting, paint/red lights - Chapters 3(Marked),4,5(Red),&12. 

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the 
project is abandoned or: 

	At least 10 days prior to start of construction (7460-2, Part I) 
_X Within 5 days after the construction reaches its greatest height (7460-2, Part II) 

While the structure does not constitute a hazard to air navigation, it would be located within or near a military 
training area and/or route. 

This determination expires on 05/29/2014 unless: 

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual 
Construction or Alteration, is received by this office. 

(b) extended, revised, or terminated by the issuing office. 

Page 1 of 2 



NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST 
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION 
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO 
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE 
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD. 

Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national 
airspace system. This determination is based, in part, on the foregoing description which includes specific 
coordinates and heights . Any changes in coordinates will void this determination. Any future construction or 
alteration requires separate notice to the FAA. 

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be 
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as 
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the 
FAA. 

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace 
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or 
regulation of any Federal, State, or local government body. 

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction 
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen 
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number. 

If we can be of further assistance, please contact our office at (404) 305-7081. On any future correspondence 
concerning this matter, please refer to Aeronautical Study Number 2012-WTE-5158-0E. 

Signature Control No: 172490261-177948694 
	

( DNE -WT ) 
Michael Blaich 
Specialist 
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Mail Processing Center 
Federal Aviation Administration 
Southwest Regional Office 
Obstruction Evaluation Group 
2601 Meacham Boulevard 
Fort Worth, TX 76137 

Aeronautical Study No. 
2012-WTE-5150-0E 

Issued Date: 12/10/2012 

Paul Farrell, P.E. 
EnviroSolutions, Inc 
11220 Assett Loop 
Suite 201 
Manassas, VA 20109 

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION ** 

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C., 
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning: 

Structure: 	Wind Turbine Wind turbine 
Location: 	Lorton, VA 
Latitude: 	38-41-05.72N NAD 83 
Longitude: 	77-14-04.64W 
Heights: 	380 feet site elevation (SE) 

160 feet above ground level (AGL) 
540 feet above mean sea level (AMSL) 

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a 
hazard to air navigation provided the following condition(s), if any, is(are) met: 

As a condition to this Determination, the structure is marked/lighted in accordance with FAA Advisory circular 
70/7460-1 K Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights - Chapters 
4,12&13(Turbines). 

While the structure does not constitute a hazard to air navigation, it would be located within or near a military 
training area and/or route. 

This determination expires on 06/10/2014 unless: 

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual 
Construction or Alteration, is received by this office. 

(b) extended, revised, or terminated by the issuing office. 

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST 
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION 
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO 
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE 
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD. 
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Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national 
airspace system. This determination is based, in part, on the foregoing description which includes specific 
coordinates and heights . Any changes in coordinates will void this determination. Any future construction or 
alteration requires separate notice to the FAA. 

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be 
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as 
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the 
FAA. 

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace 
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or 
regulation of any Federal, State, or local government body. 

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction 
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen 
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number. 

If we can be of further assistance, please contact our office at (404) 305-7081. On any future correspondence 
concerning this matter, please refer to Aeronautical Study Number 2012-WTE-5150-0E. 

Signature Control No: 172320788-178595590 
	

( DNE -WT ) 

Michael Blaich 
Specialist 
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Mail Processing Center 
Federal Aviation Administration 
Southwest Regional Office 
Obstruction Evaluation Group 
2601 Meacham Boulevard 
Fort Worth, TX 76137 

Aeronautical Study No. 
2012-WTE-5151-OE 

Issued Date: 12/10/2012 

Paul Farrell, P.E. 
EnviroSolutions, Inc 
11220 Assett Loop 
Suite 201 
Manassas, VA 20109 

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION ** 

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C., 
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning: 

Structure: 	Wind Turbine Wind turbine 
Location: 	Lorton, VA 
Latitude: 	38-41-01.27N NAD 83 
Longitude: 	77-14-01.60W 
Heights: 	380 feet site elevation (SE) 

160 feet above ground level (AGL) 
540 feet above mean sea level (AMSL) 

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a 
hazard to air navigation provided the following condition(s), if any, is(are) met: 

As a condition to this Determination, the structure is marked/lighted in accordance with FAA Advisory circular 
70/7460-1 K Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights - Chapters 
4,12&13(Turbines). 

While the structure does not constitute a hazard to air navigation, it would be located within or near a military 
training area and/or route. 

This determination expires on 06/10/2014 unless: 

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual 
Construction or Alteration, is received by this office. 

(b) extended, revised, or terminated by the issuing office. 

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST 
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION 
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO 
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE 
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD. 
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Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national 
airspace system. This determination is based, in part, on the foregoing description which includes specific 
coordinates and heights . Any changes in coordinates will void this determination. Any future construction or 
alteration requires separate notice to the FAA. 

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be 
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as 
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the 
FAA. 

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace 
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or 
regulation of any Federal, State, or local government body. 

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction 
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen 
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number. 

If we can be of further assistance, please contact our office at (404) 305-7081. On any future correspondence 
concerning this matter, please refer to Aeronautical Study Number 2012-WTE-5151-0E. 

Signature Control No: 172320999-178595591 
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Michael Blaich 
Specialist 
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Mail Processing Center 
Federal Aviation Administration 
Southwest Regional Office 
Obstruction Evaluation Group 
2601 Meacham Boulevard 
Fort Worth, TX 76137 

Aeronautical Study No. 
2012-WTE-5152-0E 

Issued Date: 12/10/2012 

Paul Farrell, P.E. 
EnviroSolutions, Inc 
11220 Assett Loop 
Suite 201 
Manassas, VA 20109 

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION ** 

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C., 
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning: 

Structure: 	Wind Turbine Wind turbine 
Location: 	Lorton, VA 
Latitude: 	38-41-09.94N NAD 83 
Longitude: 	77-14-01.34W 
Heights: 	380 feet site elevation (SE) 

160 feet above ground level (AGL) 
540 feet above mean sea level (AMSL) 

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a 
hazard to air navigation provided the following condition(s), if any, is(are) met: 

As a condition to this Determination, the structure is marked/lighted in accordance with FAA Advisory circular 
70/7460-1 K Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights - Chapters 
4,12&13(Turbines). 

While the structure does not constitute a hazard to air navigation, it would be located within or near a military 
training area and/or route. 

This determination expires on 06/10/2014 unless: 

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual 
Construction or Alteration, is received by this office. 

(b) extended, revised, or terminated by the issuing office. 

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST 
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION 
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO 
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE 
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD. 
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Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national 
airspace system. This determination is based, in part, on the foregoing description which includes specific 
coordinates and heights . Any changes in coordinates will void this determination. Any future construction or 
alteration requires separate notice to the FAA. 

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be 
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as 
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the 
FAA. 

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace 
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or 
regulation of any Federal, State, or local government body. 

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction 
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen 
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number. 

If we can be of further assistance, please contact our office at (404) 305-7081. On any future correspondence 
concerning this matter, please refer to Aeronautical Study Number 2012-WTE-5152-0E. 

Signature Control No: 172321183-178595592 
	

( DNE -WT ) 
Michael Blaich 
Specialist 
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SEA 80-L/V-061-2 - Lorton Landfill  
Accessory Use Determination Request for Three Pilot Wind Turbines 

 
The following information pertains solely to three wind turbines proposed to be installed by the 
Applicant (Furnace Associates, Inc.) by the end of the first phase of landfill development, as 
shown on the SEA Plat dated December 10, 2013.  These three turbines would be removed by 
the Applicant at the beginning of final Phase 5 to enable filling and capping of that area hosting 
the turbines prior to landfill closure.  The three wind turbines are an integral part of the pilot 
renewable energy program which would consist of four renewable energy elements within a 
single site.  While it’s not unusual to see wind turbines located on landfills, approval and 
implementation of this application would be unique in the United States because it will be the 
only site with four renewable energy uses.  The Lorton Landfill is uniquely situated due to its 
proximity to a substantial water body and its elevation, giving it access to wind speeds adequate 
to support the turbine function.  The Applicant submits that these three wind turbines clearly 
would constitute an “accessory use” because the majority, and ultimately all, of electricity 
generated by the turbines would be consumed by landfill facilities.   
 
These three pilot wind turbines would be anticipated to become fully operational in 2019 and 
remain until approximately 18 years until their removal at the beginning of Phase 5.  The 
combined annual electricity production of the three turbines is estimated by the renewable 
energy experts at Geosyntec Consultants (“Geosyntec”) to be approximately 585,139 kWh 
direct current (“DC”) and 450,557 kWh after the requisite conversion to alternate current 
(“AC”).  Such conversion is required whether for use on-site or for use delivered from the grid, 
and results in a loss of energy produced by the turbines.  Furnace Associates will commit to 
install an “inverter” or similar device to accomplish such conversion to AC.   
 
As with any development project, infra-structure capacity provided at the outset will exceed 
initial demand from the project, but that demand will increase to full capacity during build-out.  
Similarly, electrical energy consumption by the “principal use” (the landfill) will increase 
incrementally as landfill activities progress and related support facilities (such as pumps 
associated with the extraction of leachate, and methane gas recovery infrastructure) are installed 
and increase demand for electricity.   
 
Geosyntec has estimated that during Phase 1, within the first year or two of full turbine 
operation, energy consumption by the landfill will be 213,488 kWh, or roughly 47 percent 
of the electricity produced by the three wind turbines (450,557 kWh after conversion to 
AC). We anticipate that early in Phase 2 annual electricity consumption will be 
approximately 340,652 kWh, or roughly 76 percent of wind turbine AC production.  Within 
approximately 6 to 7 years after initiating operation of the three wind turbines, landfill electrical 
consumption is expected to exceed electricity production by the three wind turbines. 
 
This data are projections based on reasonable assumptions made by engineers experienced in 
designing landfills and renewable energy systems in the United States and internationally.  
Beginning early in their useful life, these three wind turbines will become the primary supplier of 
electricity powering landfill operations.  The operation of wind turbines powering landfilling 
activities, provided in conjunction with three other renewable energy components, would be 
unique in the United States and further lend to the importance of data associated with this pilot 
program.  Whenever electricity production by the turbines cannot meet landfill demand, the 
balance of electrical needs will be obtained from the grid.   
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Memorandum 
Date: 30 January 2014 (Revised)

To: Conrad Mehan – Furnace Associates, Inc.

From: Scott Sheridan, P.E. and Kyle LaClair, P.E. – Geosyntec Consultants 

Copies: Gary Hewes and Paul Farrell – Furnace Associates, Inc.
Frank McDermott – Hunton & Williams, LLP 

Subject: Technical Clarifications for Fairfax County Consideration 
Lorton Landfill, Fairfax County, Virginia 

 

As requested by Furnace Associates, Inc. (FAI) on 15 January 2014, Geosyntec Consultants 
(Geosyntec) has prepared this memorandum (memo) to provide additional engineering responses 
on the following technical topics, based on ongoing discussions between FAI and Fairfax County 
staff pursuant to the Special Exception Amendment Application 80-L/V-061-2 (SEA-2). 

A. Elaborate on how the earthen berm is installed, its structural integrity, and the benefits of 
the berm as it relates to the overall stability of the landfill;  

B. Discuss the environmental benefits of two layers of synthetic liner as it relates to 
reducing leachate generation within the existing portion of the landfill;  

C. Discuss the location of the proposed limits of debris in proximity to the Resource 
Protection Area (RPA) and why moving the limits of debris closer to the RPA is not an 
environmental threat. 

D. Describe the need for and use of retaining walls on the eastern portion of the property as 
shown in the SEA application; and,  

E. Highlight the benefits of adding leachate tanks to the SEA application. 

These topics discussed below serve as general discussion only and are based on conceptual 
designs and preliminary site investigations by Geosyntec, as well as our experience and that of 
the industry as a whole.  Details of the final berm design related to each topic will be determined 
upon the continuation of the permitting process through Fairfax County and the Virginia 
Department of Environmental Quality (DEQ).  Fairfax County's Geotechnical Review Board 
(GRB) and DEQ must review and approve the berm design before any permit authorizing its 
construction will be issued. 

APPENDIX 2E
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A. Vegetated Earthen Berm Design and Installation 

The following sections provide general discussion of the design and installation of the vegetated 
earthen berm. Benefits to the overall stability of the landfill will be highlighted.   

Landfill Earthen Berm Components 

An engineered earthen berm consists of reinforced berm fill characterized by exterior (i.e., away 
from the landfill) and interior slopes (i.e., towards the landfill) as shown in Detail 4 of Drawing 
15 in the SEA Plat.  The earthen berm is designed to act as a buttress allowing for an increase in 
the elevations to which debris can be placed on the side slopes with relatively minimal impact to 
the site.  An earthen berm consists of three general components depicted in Figure 1, the 
reinforced zone, the non-reinforced zone, and the facing.   

Berm Facing 

The earthen berm facing forms the exterior vegetated slope that is shown in Detail 4 of Drawing 
15 in the SEA Plat.  The design of the earthen berm face includes a configuration of welded wire 
baskets, struts, facing geogrid, erosion control mat, select fill, and topsoil that are designed to 
facilitate installation and provide a suitable zone for establishment of a sustainable vegetative 
cover over the exterior slope.  The welded wire baskets simply function as a temporary 
installation form that allows for the placement of the other facing components.  The baskets are 
intended to slowly degrade over time and are not intended or relied upon to provide stability to 
the earthen berm.  Of particular importance in the facing is the function and design of the facing 
geogrid.  The facing geogrid in conjunction with the berm geogrid provides stability in the 
vegetated berm face.   

Reinforced Zone 

The reinforced zone consists of berm geogrid and berm fill placed in lifts and is located in the 
portion of the berm closest to the face.  The reinforced zone interacts with the facing to allow for 
the near vertical exterior slope.  Each lift is typically 18 inches thick with the berm geogrid 
underlying the structural fill, and each lift is typically placed in two 9-inch thick compacted 
layers.  The berm geogrid provides stabilizing reinforcement of the berm and is designed with 
varying embedment lengths and allowable strengths determined from the design calculations 
conducted to verify a strength and stability consistent with industry standards; these 
characteristics vary based on topography and subsurface soil conditions. 

Non-Reinforced Zone 

The non-reinforced zone consists of bulk structural fill material.  The zone is adjacent to the 
reinforced zone and makes up the landfill side of the berm.  The non-reinforced zone rests on the 
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landfill side slope and is characterized by the inner slope which buttresses the additional debris 
placed on the landfill side slope.   

Design of the Berm 

Design Calculations 

Earthen berms in a landfill context are designed using many calculations and are required to 
meet stringent design standards.  The intent of an earthen berm design is to determine 
appropriate geogrid and berm fill parameter values.  The calculations used to design an earthen 
berm include the following: 

• External global stability; 
• Internal global stability; 
• Bearing Capacity; 
• Berm Sliding; 
• Berm Overturning; 
• Berm Eccentricity; 
• Geogrid Rupture; 
• Geogrid Pullout. 

These calculations are conducted using design software developed specifically to design earthen 
berms and evaluate their stability.  For example Slide, developed by Rocscience, Inc., will be 
used to evaluate the external and internal global stability of the berm.  Additionally, MSEW, 
developed by ADAMA Engineering, will be used to evaluate berm sliding, overturning, and 
eccentricity along with geogrid pullout and rupture.  After the models are prepared for each 
software package, various conditions are evaluated.  The goal of the design is to determine berm 
fill and geogrid properties that will satisfy the standards required for each design evaluation. 

Design Standards  

The required parameter values for geogrid and berm fill are adjusted to ensure compliance with 
the factors of safety according to the Federal Highway Administration Publication No. FHWA-
NHI-10-025 (reinforced slope circular) and the solid debris regulations provided in the Virginia 
Administrative Code (VAC) Section 9 VAC 20-81 (solid waste regulations).  The reinforced 
slope circular provides guidance and direction for the design of the earthen embankment with 
recommended factors of safety.  The Virginia solid waste regulations provide requirements for 
minimum factors of safety for the stability of landfill components, such as the earthen 
embankment.  A factor of safety is the ratio of the forces resisting movement and the forces 
driving movement.  For example, a factor of safety equal to "two" indicates the forces resisting 
movement are twice as large as forces driving movement.  Virginia solid waste regulations 
require that the earthen berm have a factor of safety for stability of 1.5. 
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Other key components of the design include the following: 

• Berm fill.  Technical specifications for the berm fill material will be developed 
during the design process and must be approved by the GRB and DEQ.  The 
purpose of the technical specification for berm fill material is to provide the 
parameters and construction techniques required for the fill material to meet the 
assumptions used in the design.  Granular fill material is preferred; however, 
optional designs are often incorporated to allow for more fine grained materials to 
be used.  These alternate designs may include back and base drains to allow the 
free flow of water away from the reinforced zone or encapsulation of the berm fill 
with an impermeable barrier, as approved by the GRB and DEQ. 

• Stormwater design.  The stormwater system on top of an earthen berm is designed 
to direct stormwater away from the face of the berm and the reinforced zone and 
into a perimeter stormwater channel.  The stormwater channel will convey runoff 
into a series of pipes and catch basins that will discharge the runoff away from the 
berm and into stormwater basins. 

Construction Standards 

Virginia solid waste regulations further require an extensive system of construction quality 
assurance (CQA) prior to and during construction to verify that the construction satisfies the 
intent of the design.  CQA activities include analytical testing, field testing, and field 
observations, and these activities are described in a CQA Plan that must be approved by DEQ.  
Analytical testing will be conducted prior to and during construction to evaluate whether or not 
material properties satisfy the properties required by the technical specifications.  Materials that 
do not satisfy the technical specifications will be rejected from their intended use. 

Field testing will be conducted during construction according to the technical specifications and 
the CQA Plan.  For example, the berm fill is required to be compacted to a minimum of 95 
percent of the fill’s maximum dry density, which is determined during preconstruction and 
construction analytical testing.  Additionally, the moisture will be restricted to a range around the 
optimal moisture content.  This is particularly critical for the placement of fine grained materials.  
Moisture conditioning, including adding water to or drying back the berm fill, will be required to 
meet the required moisture content range.  To verify that the placement of the berm fill satisfies 
the requirements of the technical specifications, certified third-party construction quality 
assurance (CQA) personnel will be onsite full-time.  Among many other responsibilities the 
CQA personnel will test the compaction and moisture content of the berm fill as it is placed.  
Any portion of the berm fill that does not satisfy the technical specifications will be reworked 
until specifications are achieved. 
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CQA personnel will also observe construction on a full-time basis, preparing daily field reports 
describing the activities conducted during the day.  The daily field observations along with 
analytical and field testing will be combined into a construction documentation report in which 
construction will be certified by a professional engineer.  The report is required by the Virginia 
solid waste regulations, and its acceptance by the DEQ is a necessary pre-requisite for the 
operation of landfill activities within the respective berm area.  

Benefits of the Berm 

An earthen berm provides strengthening of the materials beneath the footprint of the berm and a 
resisting force to the debris that rests against the berm’s interior slope.  Specifically, for the 
Lorton Landfill, the earthen berm also allows for the flattening of steep landfill side slopes.  Each 
of these functions is described in more detail below. 

Strengthening of the Foundation 

An earthen berm provides strengthening of underlying materials.  The earthen berm exerts a 
downward force on the material on which it rests due to the weight distributed over a broad base.  
The berm compresses the underlying materials and squeezes water out of the pores of the 
subgrade material.  This process allows the material to compress and strengthen.  The magnitude 
of this effect is greater the closer to the base of the berm.  The result of this effect of the berm is 
the strengthening of the underlying materials on which the berm rests.   

Resisting Force 

The debris placed on the side slopes exerts a force in an outward direction (i.e., away from the 
landfill).  If not properly resisted, the side slope can become unstable and fail.  An earthen berm 
provides a resisting force with a magnitude sufficient to resist the outward force of the debris on 
the landfill side slope; in fact, the resisting force is typically designed to be at least twice the 
magnitude of the outward force. 

Improved Stability of the Landfill 

The earthen berm provides improved landfill stability through both improved global stability and 
veneer stability.  Global stability refers to the stability of the underlying foundation and debris 
mass of the landfill, and veneer stability refers to the stability of the surficial layers on the side 
slopes of the landfill.  Both are dependent on the slope of the landfill.  The closed side slopes 
along the eastern edge of the landfill have been certified by a professional engineer and accepted 
by the DEQ as satisfying permit requirements and meeting existing factors of safety for the 
global stability and the veneer stability, i.e., 1.4 and 1.2, respectively.  The use of an earthen 
berm at the Lorton Landfill will allow for the flattening of the side slopes in certain sections of 
the landfill; in fact, the design of the earthen berm and the new slope of the landfill will satisfy 
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the current standard of a minimum factor of safety of 1.5.  By meeting the current standard the 
earthen embankment will improve the stability of the landfill. 

Other Advantages 

Earthen berms can provide advantages over other means of grade change as stated below: 

• An earthen berm is relatively easy to install, which reduces the need for specialized labor 
or equipment; 

• The berm can be used with variable foundation conditions; 
• The berm is flexible and accommodates total and differential settlements; 
• The berm is well suited to resist the impact of seismic events because it does not consist 

of rigid materials; 
• The berm can adapt to curves in its alignment;  
• The berm can be designed to incorporate the environmental controls necessary for the 

operation of a landfill; and, 
• The berm can be vegetated to create an aesthetically pleasing screen. 

Considering the rigid standards required in the Virginia solid waste regulations for design and 
construction and the benefits of the earthen berm described above, installation of the berm will 
significantly enhance the stability of the site and thereby increase the protection of Giles Run and 
the Resource Protection Area along it. 

B. Benefits of a Two Layer Liner System 

At least portions of the Lorton Landfill were originally a sand and gravel mine that was 
converted into a landfill with a clay liner system that satisfied the standards at the time it was 
constructed.  Upon taking over operation of the landfill in 2004, FAI constructed approximately 
30 acres of base liner that includes a geomembrane; however, the majority of the existing landfill 
is underlain by a compacted clay liner.  The currently permitted cap is designed with a clay layer 
with a maximum permeability of 1x10-5 centimeters per second. 

The addition of debris capacity on the side slopes is considered by the DEQ to be a “piggyback”.  
A landfill piggyback is common in landfills throughout Virginia, including the adjacent Fairfax 
County I-95 Landfill.  DEQ requires that piggybacks be underlain by a base liner system that 
meets the requirements of the current waste regulation.  Therefore, a geomembrane overlain by 
an 18-inch thick drainage layer will be installed over the side slopes in lieu of the currently 
permitted clay layer in areas where the piggyback is proposed (i.e., the entire perimeter slopes).  
The geomembrane and drainage layer will function as the base liner, providing an impermeable 
barrier that better prevents liquid from entering the existing debris mass. In addition, the 
piggyback will be capped with a capping system that is designed to be more stringent than the 
current cap design. Therefore, the two-layer liner systems (cap and piggyback liner) will benefit 
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the environment by minimizing potential infiltration of leachate into the existing landfill that is 
underlain by a clay liner, ultimately reducing the risk of groundwater impact. 

C. Proposed Buffer between the Limits of Debris and the 100-year Floodplain. 

Current Virginia and Fairfax County regulations and industry standards do not require a buffer 
between the limits of debris and the 100-year floodplain.  Section 9VAC20-81-120 of the 
Virginia Administrative Code, Section 5-0102.2 of the Fairfax County Public Facilities Manual, 
and Chapter 118 of the Fairfax County Code only requires that the landfill not encroach closer to 
Giles River than the greater of the RPA or the 100-year floodplain.  Therefore, the proposed 75-
foot buffer for the Lorton Landfill exceeds all current, scientifically determined standards. 

D. Location of Proposed Retaining Walls 

There are several retaining walls proposed along the eastern side of the property and shown on 
the SEA Plat.  The purpose of the retaining walls is to prevent the earthen embankment from the 
lower perimeter utility road from impacting the RPA.  The lower perimeter utility road serves 
two (2) purposes; 1) provides a vehicular route to perform routine inspection and maintenance 
activities for the berm and 2) allows for utilities to be placed in the road, such as storm sewer 
pipes, leachate collection pipes, and gas collection system piping.  The grades of the lower 
perimeter utility road on the eastern side of the property where the proposed retaining walls are 
located were derived to accommodate gravity storm sewer pipes from Basin No. 3 to extend to 
existing stormwater outfalls on the eastern side of the property.  The retaining walls prevent the 
embankment of the perimeter road from impacting the RPA, specifically where fingers of the 
RPA jut landward further into the property.  Retaining walls are an accepted practice to protect 
the RPA from disturbance. 

E. Benefits of Adding Leachate Tanks 

Leachate tanks are commonly used as a means to manage leachate flows and increase 
environmental protection during unusual weather or sewer events.  An increase in leachate 
generation is a consequence of lining areas of the landfill that were not previously lined with a 
synthetic liner, which has significant environmental benefit.  The primary role of the leachate 
tanks is to allow sufficient storage for the landfill operator to manage the leachate flow peaks and 
to average discharge to the public sewer connection in accordance with the landfill discharge 
permit. In addition, the leachate storage will allow for consistent pre-treatment as required by the 
public sewer discharge permit.  

The secondary purpose of the leachate storage tanks will be to act as a buffer to manage leachate 
onsite in the unlikely event that the direct connection to the public sewer system becomes 
unavailable.  The ability to store leachate onsite will afford time for the landfill operator to react 
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to such an event.  The tanks would also provide a means to allow pumping and hauling 
operations by truck if necessary in such extreme circumstance.  

Per the state regulations (Section 9VAC20-81-210 Leachate Control), storage tank capacity must 
handle a certain volume of leachate based on the estimated leachate generation of the facility. 
The leachate storage will be further detailed with the final design of the proposed facility; 
however, for reference, the regulation is reiterated below.  

B. Tanks and surface impoundments used for storage of leachate shall have a flow equalization 
and surge capacity at least equal to the maximum expected production of leachate for any seven-
day period for the life of the facility estimated under subdivision A 1 of this section… 

Geosyntec appreciates the opportunity to continue providing consulting services to FAI.  If you 
have any questions regarding the information presented in this memorandum please contact Scott 
Sheridan or Kyle LaClair at (804) 767-2206. 

 

***** 
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County of Fairfax, Virginia 
MEMORANDUM 

Barbara C. Berlin, Director 
Zoning Evaluation Division, DPZ 

TO: 

FROM: 	Chris Caperton, Chief 
Public Facilities P1 anch, D 

DATE: December 16, 2013 

SUBJECT: Section 15.2-2232 Review 
Application 2232-V13-18 (concurrent with SEA 80-LN-061-2) 
Furnace Associates, Inc. 
Green Energy Wind Turbine and Solar Panel Electric Generating Facilities and 

Quasi-Public Use 
10001, 10201, 10209, 10215, 10219 and 10229 Furnace Road, Lorton 22079 
Tax Map 113-1 ((1)) 5 pt., 7 and 8; 113-3 ((1)) 1, 2 and 4 

Pursuant to Va. Code Sec. 15.2-2232, the Facilities Planning Branch of the Planning Division 
offers the following comments and recommendation on the proposed Furnace Associates green 
energy wind turbine and solar panel electric generating facilities and quasi-public use. 

PROJECT DESCRIPTION 

The applicant, Furnace Associates, Inc., proposes to construct green energy wind turbines and 
solar panel electric generating facilities and a quasi-public use on a 249.82 acre parcel as 
described in the 2232 Review Application. The proposal is also subject to review and approval 
of SEA 80-L/V-061-2. The applicant proposes to phase implementation of four renewable 
energy technologies, including solar panels, wind turbines, methane gas to energy and 
geothermal heat exchange. 

BACKGROUND 

The Office of the County Attorney opined that two of the four renewable energy infrastructures 
proposed, specifically, the solar panels and wind turbines, are considered a public utility and 
therefore require 2232 review and approval. The proposed facility is summarized below and 
within the 2232 Review Application (Attachment A) and includes, by reference, the plans 
included within the SEA 80-LN-061-2 staff report. 
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Department of Planning and Zoning 
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12055 Government Center Parkway, Suite730 
Fairfax, Virginia 22035-5509 
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Location: The 249.82 acre property is generally located between Interstate 95 (1-95) and 
Furnace Road, south of Lorton Road and east of the County landfill, incinerator, and the Landfill 
Energy Systems facility at 10001, 10201, 10209, 10215, 10219 and 10229 Furnace Road, Lorton 
22079. Two parcels adjacent to the application property, also owned by the applicant, are 
located on the west side of Furnace Road. 

Site: The subject property has operated as a landfill since the 1970s and is currently zoned to the 
R-1 zoning district, subject to development conditions dated November 16, 1981 and amended 
on January 8, 2007. The current approval allows the existing landfill operation with closure in 
2019. 

Proposed Facility: The concurrent SEA application proposes several uses on the subject 
property to be performed in a total of six (6) phases of development through 2050. The purpose 
of this 2232 review is solely for the solar panels and wind turbines proposed at the maximum 
412-foot elevation of the landfill. As noted in application 2232-V 13-17, the applicant is 
committing to install a separate solar panel farm on its adjacent property on the west side of 
Furnace Road subject to PCA 2000-MV-034 approval. 

Initially, the applicant proposes to install three (3) wind turbines, approximately 180 feet in 
height, to begin operation during Phase 1 on the southern portion of the site, as depicted on Sheet 
6 of the Plan submission included within the application materials. The SEA proposes the 
creation, in Phase 5, of a 40-acre platform at the maximum 412-foot elevation of the landfill. A 
maximum of twelve (12) additional wind turbines and/or a solar panel farm will be provided by 
the applicant at this phase of development. The initial three (3) turbines are proposed to be 
removed and/or replaced for a maximum of twelve (12) turbines at the end of Phase 5 of 
development. 

During Phase 4, the applicant proposes to create a 10-acre elevated platform at the southern end 
of the landfill for the potential establishment of a solar panel farm. The applicant indicates that 
the potential for additional solar renewable energy facilities would also exist by the end of Phase 
5 on the 40-acre platform. 

COMPREHENSIVE PLAN CITATIONS 

Fairfax County Comprehensive Plan, 2013 Edition, Area IV, Lower Potomac Planning District 
as amended through April 9, 2013, LP2 Lorton-South Route 1 Community Planning Sector, 
pages 58-105, Page 75 specifically states: 

"The land use plan in the Lorton-South Route 1 area includes: "gateway" site and 
building design; low and high density residential areas; industrial areas; "Town Center" and 
related uses; public facility use; recreational area; and environmentally sensitive areas. 
Although these uses are generally contained in one or two distinct subareas of the sector, it 
is envisioned that they will work in concert to create a comprehensive and interrelated 
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community. Descriptions of the general concepts and recommendations are summarized 
below. . . . 

Recreational Area 

The largest area planned for recreation or public park uses in the sector is located 
south of Dixon Street, west of 1-95 and east of Furnace Road. While the area currently 
contains a large private debris landfill, it is envisioned that when landfill operations cease 
that this area will be developed with private or public recreational uses such as a golf 
course. . . . 

Sub-unit B4 

Sub-unit B4 contains a private debris landfill. To help mitigate any visual impacts upon 
the surrounding area, buffers should be maintained around the landfill. When the landfill is 
built-out, it is recommended that the site ultimately be developed with active recreational 
uses such as a golf course." 

STAFF ANALYSIS 

Fairfax County Department of Planning and Zoning (DPZ) - Planning Division — Historic 
Preservation (Attachment B) 

o Because there are two National Register of Historic Places (NR) Historic Districts in the 
vicinity of the application property, one of which the applicant has documented will be 
visually affected by the proposed installation of the solar panels and wind turbines, staff 
recommends the applicant comply with Section 106 of the National Historic Preservation 
Act of 1966, as amended, as may be necessary. If federal licensing or permitting for the 
installation of the solar panels and wind turbines is required, this may be considered an 
undertaking that requires Section 106 review. The applicant should contact the VDHR 
for guidance. 

o The applicant should provide to the DPZ, Planning Division, documentation as to 
whether or not Section 106 review is required in order to be reviewed and included in the 
staff report for SEA 80-LIV-061-2. If Section 106 review is required, or has been 
previously completed, the applicant should provide a copy of the completed Section 106 
to DPZ, Planning Division, in order to be reviewed and included in the staff report for the 
SEA application. 

o The Town of Occoquan should be given the opportunity to comment on this 2232 
application. 
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CONFORMANCE WITH THE COMPREHENSIVE PLAN 

Va. Code Sec. 15.2-2232, as amended, requires the Planning Commission to determine whether 
the general location or approximate location, character, and extent of the proposed facility, as 
amended, are substantially in accord with the adopted Comprehensive Plan: 

Location, Character and Extent 

As noted in the Historic Preservation memorandum (included as Attachment B), the subject 
property is not included within the boundaries of an Historic Overlay District and is not listed in 
the Inventory of Historic Sites or the National Register of Historic Places. However, it is noted 
that the D.C. Workhouse and Reformatory Natural Register Historic District extends across 511 
acres in the vicinity of and/or adjacent to the application property. Although the placement of 
the wind turbines may be visible from the adjacent property, staff does not believe it would cause 
an adverse visual impact due to the location of the proposed wind turbines, atop the expanded 
landfill. Staff believes the subject property is considered a suitable location for this type of 
use. The turbines will be situated at a height and location as to minimize visual impacts from 
area residential neighborhoods to the north and the D.C. Workhouse and Reformatory Historic 
District west/northwest of the landfill. 1-95 to the east serves as a buffer to this use, as does the 
existing landfill and open space to the south and west. No noise impacts are expected to emanate 
from the turbines. 

The applicant has indicated that unlike conventional power plants, wind power plants emit no air 
pollutants or greenhouse gases and provide a clean, safe, non-polluting source of energy. As 
stated above, the applicant proposes to install three (3) wind turbines, approximately 180 feet in 
height, to begin operation during Phase 1 of development and located at the southern end of the 
property. They would not be visible to the residents of Lorton Valley, which is the community 
closet to the subject property. The applicant proposes the first wind turbine installation no later 
than 18 months after all necessary County, State and Federal approvals for the landfill and 
turbines have been obtained. The second and third wind turbines will be installed within 36 
months after receiving such approvals. The final 40-acre platform at the maximum 412-foot 
elevation of the landfill will provide space for up to twelve (12) total wind turbines and/or a solar 
panel farm. With regard to the solar panels, they would be placed low to the ground and fixed in 
their locations and therefore should not create a negative visual impact on adjacent properties. 

Multiple photo simulations were provided to staff for review depicting existing and projected 
conditions of the application property in 2013, 2019, 2033, 2040 and 2050. During review of the 
photo simulations, and as shown in the image on the following page, although a total of twelve 
(12) wind turbines are proposed to be located on the 40-acre platform at the 412-foot elevation of 
the landfill, it is staff's opinion that the proposal as requested would not appear to have any 
adverse negative visual impacts given their distances from residential properties. Also depicted 
in the image, the applicant proposes a more natural screening effect on the north and east slopes 
of the landfill providing a substantial vegetated berm in addition to a 50-foot vegetated buffer 
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CONCLUSION AND RECOMMENDATION 

Staff concludes that the subject proposal, as amended, by Furnace Associates, Inc. 10001, 
10201, 10209, 10215, 10219 and 10229 Furnace Road, Lorton 22079, satisfies the criteria of 
general or approximate location, character, and extent as specified in Va. Code Sec. 15.2-2232, 
as amended. 

Therefore, staff recommends that the Planning Commission find the subject Application 
2232-V13-18 substantially in accord with provisions of the adopted Comprehensive Plan. 

CBC/DLP 
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APPLICATION NUMBER 7232. - U i -t 
Date application received 	 1), 70[ 2)  by  v V 2  
Date(s) Revised 	  

Date application accepted 	ece-oNV4r 	i5 	by  t.1,WAt  

(Please Type or Clearly Print) 

PART I: APPLICATION SUMMARY 	 NOV 0 5 2013 

LOCATION OF PROPOSED USE 
Address 10001, 10201, 10209, 10215, 10219, 10229 Furnace Road 

.'.;riIMENT OF PLANNING 8 ZONING 
PLANNING DIVISION 

COUNTY OF FAIRFAX, VIRGINIA 
APPLICATION FOR DETERMINATION 

PURSUANT TO VIRGINIA CODE SECTION 15.2-2232 

ATTACHMENT A 

Non-Telecommunications Facility 
	

2232 Review Application 
	

1/2013 

City/Town  Lorton, VA 	 Zip Code  22079  

Place Name (example: Dale High School)  Lorton Green Energy Park 

Tax Map I.D. Number(s)  113- 1 -((1)) -5(pt.), 7, 8; 113-3- ((1)) -1, 2, 4 

Fairfax County Supervisor District Mt. Vernon 

APPLICANT(S) 
F Name (Company or Agency)  Furnace Associates, Inc.  

Agent Name  Francis A. McDermott 

(Note: Failure to notify County of a change in agent may result in application processing delays) 

Agent's. Mailing Address  Hunton & Williams LLP, 1751 Pinnacle Drive, Suite 1700  

City/Town McLean 

Telephone Number (703)  714 -7422  
E-mail fmcdermott@hunton.com  

Secondary Contact  Elaine O'Flaherty Cox 

Telephone Number (  703  ) 714-7450  

State VA 

  

	Zip Code 22102  

Fax( 703)714-7410 

  

       

       

         

   

E-mail ecox@hunton.com  

 

         

BRIEF DESCRIPTION OF PROPOSED USE 

Green energy wind turbine and solar panel electric generating facilities and quasi-public use. 



NOV 0 5 2013 

DEPARTMENT OF PLANNING & ZONING 
PLANNING DIVISION 

O 

Non-Telecommunications Facility 	 2232 Review Application 

Total Area of Subject Parcel(s)  ±249.82 acres 
Zoning District  R-1  

Previous Zoning Approvals for all uses on site (proffered conditions, special per 

variances, development plans) 

SE 80-LN-061 
SEA 80-LN-061 
SEA 80-L/V-061-2 (pending) 

PROPERTY OWNER(s) OF RECORD 
Owner Furnace Associates, Inc. 

1/2013 

Street Address 11220 Assett Loop, Suite 201 

city/Town  Manassas 

 

State  VA 	Zip Code  20109  

 

  

Has property owner been contacted about this proposed use? 171  YES 	NO 

SIGNATURE 

The undersigned acknowledges that additional Fairfax County land use review 
requirements may be identified during the review of this 2232 Review application and the 
fulfillment of such requirements is the responsibility of the applicant. The undersigned also 
acknowledges that all Fairfax County Zoning Ordinance requirements pertaining to this 
project shall be fulfilled. 

In the event a new agent is assigned responsibility for this application, the applicant 
agrees to provide a letter to the Department of Planning and Zoning authorizing the 
transfer of responsibility for the application and providing all new contact information. In 
the event the applicant fails to notify County staff of a change in agent, the application 
may be subject to processing delays. 

Signature of Applicant or Agent 

Date  /0//3  

Submit completed application to: 

Chris Caperton, Chief, Facilities Planning Branch 
Fairfax County Department of Planning and Zoning 
12055 Government Center Parkway, Suite 730 
Fairfax, Virginia 22035-5507 
(703) 324-1380 
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VIRGINIA CODE § 15.2-2232 APPLICATION 

ECEINE 
STATEMENT OF JUSTIFICATION 

NOV 0 5 2013 
November 4, 2013 

A. Description of the Proposed Wind and Solar Uses  

Furnace Associates, Inc. ("Furnace"), the Applicant in pending Special Exception Amendment 
Application SEA 80-L/V-061-2 ("SEA-2"), seeks to amend prior approvals for the Lorton 
Construction Demolition Debris Landfill (the "Landfill") and proposes, as interim uses, state-of-
the-art renewable energy electric generating, quasi-public facilities. This request, filed pursuant 
to Section 15.2-2232 of the Code of Virginia, is limited solely to wind turbine and solar 
renewable energy generating, quasi-public, uses as proposed in SEA-2 on the Landfill located at 
10001, 10201, 10209, 10215, 10219 and 10229 Furnace Road and identified as Fairfax County 
Tax Map Parcels 113-1-((1))-5(pt.), 7, 8; 113-3-((1))-1, 2 and 4 (collectively, the "Property"). 
The Property consists of approximately 249.82 acres and is zoned to the R-1 (Residential) 
District. • 

The . SEA-2 Plat dated March 22, 2013, as revised through November 1, 2013 consists of 45 
sheets showing proposed facilities and the anticipated phased installation of the facilities. The 
Plat has been prepared by BC Consultants with input from Geosyntec Consultants 
("Geosyntec"), the Applicant's green energy and landfill consultant. Numerous detailed 
Geosyntec documents have been submitted in conjunction with pending SEA-2 and discussed by 
Geosyntec with all referral agencies for more than two hours on July 25, 2013 and, including a 
study by Geosyntec evaluating the feasibility of renewable energy technologies on the Property 
later filed with the Department of Planning and Zoning ("ZED") on August 15, 2013. The 
technical information in this Statement reflects reports prepared by Geosyntec. 

As a pilot project, Furnace has proposed to phase potential implementation of four renewable 
energy technologies which will have the combined capacity of 15.5 megawatt peak (MWp) of 
electricity, including solar panels (7.5MWp), wind turbines (3MWp), methane gas to energy 
(4MWp), and geothermal heat exchange (1MWp). Establishment of these four technologies in 
one place would be unique in the United States, create a transformational use in the Lorton area 
and reduce the carbon footprint of the area by reducing or offsetting the use of fossil fuels. 
Based on a County Attorney opinion, two (wind turbines and solar panels) of the four renewable 
energy infrastructures need Section 2232 determination. Note that Furnace is committing to 
install a separate solar panel farm on its adjacent property on the west side of Furnace Road 
which is the subject of pending Proffered Condition Amendment Application PCA 2000-MV-
034 and a separate Section 2232 Application. 

PROPOSED GREEN ENERGY WIND TURBINE AND 
SOLAR PANEL ELECTRIC GENERATING FACILITIES AND QUASI-PUBLIC USE 

10001, 10201, 10209, 10215.. 10219, 10229 FURNACE RO  

DEPARTMENT OF PLANNING IS ZONING 
PLANNING DIVISION 

Three wind turbines would be installed and begin operation during Phase 1 in the south-central 
operations area, as depicted on SEA-2 Plat Sheet 6. Furnace proposes to install mid-sized 250 



kilowatt (kW) capacity turbines, rather than large-scale turbines, up to 180 feet in height for the 
tower and rotor (see SEA-2 Plat Sheet 14). The electricity generated by the turbines would be 
distributed to the power grid through one of four viable paths yet to be selected. The SEA-2 Plat 
requires Furnace to create in Phase 5 a 40-acre platform for the potential of up to 12 wind 
turbines and/or a solar panel farm to be provided by the Applicant or others, as depicted on SEA-
2 Plat Sheets 10 -13. This new, Phase 5 top deck area can take advantage of unusually favorable 
prevailing wind conditions given the 412-foot elevation plus the turbine height, and proximity to 
a major water body. 

Eich of these initial three wind turbines will have the capacity of one-quarter megawatt peak of 
electricity on that section of the platform. The first turbine will be installed no later than 18 
months after all necessary County, Virginia, and Federal approvals for the Landfill and turbines 
have been obtained. The second and third turbines will be installed within 36 months after 
having received all such approvals. Fifty percent of any revenue, in excess of 2.5 cents per 
Kilowatt-hour, Furnace receives from the sale of the electricity produced by the wind 
infrastructure will be given to the County. 

Wind energy is a clean, safe, non-polluting source of energy. Unlike conventional power plants, 
wind power plants emit no air pollutants or greenhouse gases. At the scale planned for the 
Lorton Landfill, rotor swept-area radii are on the order of 60 feet, with tower heights varying 
from 85 to 120 feet. Due to their aerodynamic design, the width of a turbine blade varies from 
about three feet at the tip to ten feet near the center of the tower. Blades are typically 
manufactured from fiberglass reinforced polyester while towers are assembled from conical steel 
sections. Additional technical information regarding wind energy systems is available at the 
American Wind Energy Association website at: 

http://www.awea.org/learnabout/publications/factsheets/index.efm  

The wind power industry rates a turbine in terms of its "name plate" power generation capacity, 
which assumes that the wind conditions prevailing at a site are available to achieve maximum 
efficiency from a wind turbine for 24 hours a day, 365 days per year. Reference to a 1MW wind 
power system is thus in reality reference to a 1MW name plate (1MWp) system. The difference 
between the name plate capacity and actual output is called the "capacity factor," which is 
typically about 20% because of daily variations in wind speed and direction, turbulence effects 
from the ground, and other factors. 

As shown on the SEA-2 Plat, in Phase 1 installation of three 250kWp wind turbines, for a 
combined estimated generation of .75MWp, is proposed. At Landfill closure, the initial three 
turbines will have been removed and the Landfill configuration completed to allow installation 
of twelve 250kWp turbines for an estimated combined output of 3MWp. The expected annual 
power output from each 250kWp turbine at 20% capacity factor is (250x24x365x0.2) = 
438,000kWh. The average U.S. home consumes about 1,200 kWh monthly; therefore, each 
turbine would be expected to offset annual electricity demand from 438,000/(1,200x12) = 30 
homes. Based on this, three turbines would provide enough power for about 90 homes. 12 
turbines would provide enough power for about 360 homes. 

Foundation design information and a diagram prepared by Geosyntec were filed with ZED on 
June 24, 2013. The Phase 1 turbines are located in an area of the Landfill that will be inactive 
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for a significant period while other Landfill areas are filled. The entire Landfill will be filled to 
final height and fully capped before any potential installation of the 12 turbines. Due to potential 
issues with differential settlement, proper foundation design is critical for any large structure 
installed on a landfill. The foundation design for wind turbines on top of a landfill will require 
either deep foundations (drilled shaft or piles, which penetrate the final cover) or shallow 
foundations (concrete rafts, which do not penetrate the cover). Design selection will be based on 
the settlement characteristics and bearing capacity of underlying cover, waste, and soil/rock 
properties, and regulatory conditions governing cover penetrations. Note that to avoid excessive 
movement of the wind turbines and transmission of high dynamic forces to the tower and 
foundation during high winds, automatic braking and cut-off systems are built into the turbines' 
control systems which stop operation if wind speeds exceed a given range. 

During Phase 4, as shown on SEA-2 Plat Sheet 9, Furnace proposes to create a 10 acre elevated 
platform at the southern end of the Landfill operations area for establishment of a potential solar 
panel farm by the Applicant and/or others. The potential for additional solar renewable energy 
facilities would also exist by the end of Phase 5 on the 40 acre platform. The combined potential 
solar energy from those two solar panel platforms equates to approximately 7.5 MWp. Energy 
would be produced in the form of electricity from solar power using photovoltaic ("PV") cells. 
The PV cells are made of silicon, a semi-conductor material, which when exposed to the direct 
sunlight leads to the movement of electrons, thereby generating direct current ("DC") electricity. 
The electric current produced will likely be connected to power grid at the LES (formerly 
"Michigan Cogeneration") facility which is 500 feet east of the Landfill. The PV cells are 
designed to absorb sunlight to produce energy; the more sunlight they absorb the more energy 
they produce. Current PV cells absorb about 2/3rds of the total incident sunlight and reflect 
1/3rd of the sunlight reaching their surface. Most solar panels are now designed with at least one 
anti-reflective layer and may have multiple layers, thereby further reducing reflectivity. 

B. Requirement for Proposed Wind and Solar Uses 

Numerous Board of Supervisors (the "Board") policies, reports, task forces and motions call for 
sustainability and use of renewable energy, including creation of a pilot, green energy program in 
Lorton. The wind and solar facilities proposed on the Property will implement the vision of the 
County's Energy Alliance Task Force (the "Task Force") and the broader, long-term sustainable 
energy goals established by the Board. One recommended goal of the Task Force specifically 
was to establish a "Green Energy Triangle" as a transformational use in Lorton. 

The proposed wind and solar facilities would implement (i) County Energy Policy, which 
includes the objective of the "use of alternative and sustainable energy options" based on the 
Board's Environmental Agenda to "support alternative energy sources"; (ii) the "Cool Counties 
Climate Stabilization Declaration" to which the County is signatory and states that this policy is 
the cornerstone of renewable energy and commits to reducing greenhouse gases; and (iii) the 
County's 2014 Environmental Improvement Program ("EIP") which calls for development of a 
"Renewable Energy Demonstration Park". 

The type of pilot green energy project being proposed by Furnace has been contemplated 
specifically by the Board in Lorton for several years. In its October 16, 2012 Motion the Board 
enthusiastically and unanimously endorsed the Board Chairman's "Private Sector Green Energy 
Task Force" recommendations with the purpose of "stimulating a transformational energy 

-3- 



project" and creating "with the private sector, pilot projects to demonstrate the use of local 
alternative energy sources for small and large scale development. These projects should: a) Not 
require legislative changes, nor changes to county policy; b) Be revenue neutral for the county 
or have the potential for revenue generation and c) Could be initiated within 24 months. The 
Lorton Green Energy Triangle is a potential example." 

SEA-2 proposes to implement a key component of the February 5, 2013 DPWES Staff Report to 
the Board Environmental Committee recommending development of the Green Energy Triangle 
in Lorton. A key objective in this Staff Report is to rebrand the Lorton area. The Applicant's 
proposal further manifests the County Executive's FY 2014 report to the Board, which 
specifically cites the Green Energy Triangle as "leading to a re-branding of the Lorton area, 
changing its identity from being a site of the County's waste and debris disposal facilities to 
becoming a tangible expression of the County's renewable commitment". The SEA-2 green 
energy package is a direct result of the work of the Green Energy Task Force and the Board's 
Environmental Committee. 

This site is uniquely situated for all four renewable energy technologies being shown in SEA-2, 
and would be the first such co-location site in the Country. Few, if any, parcels in Fairfax 
County can create the elevated platform with sufficient height to generate wind speeds, establish 
large solar arrays and have methane and geothermal properties to create a feasible green energy 
pilot project with adjacency to (i) single-ownership (County) land and uses, and (ii) options for 
immediate access to the grid. Wind turbines need moderate but steady winds for producing 
energy, begin producing as wind speeds reach 5-7 m/s (11-16 mph). The efficiency of wind 
turbines depends on the amount of energy extracted by the blades (swept area of the rotor) and 
installation height of rotor. Greater height provides better access to steadier, higher-speed winds. 
Wind energy is a clean, non-polluting source of energy. Unlike conventional power plants, wind 
power plants emit no air pollutants or greenhouse gases. It is estimated that a 1MWp wind 
system would prevent the release of nearly 2 million pounds of carbon dioxide every year for the 
life of the system (California Energy Commission). This location and proposal create the 
potential for 3MWp wind energy and 7.5MWp solar energy. 

C. Anticipated ImpactsiMitigation 

Although wind power plants have little impact on the environment as compared to fossil fuel 
plants, several concerns need to be addressed when designing a wind facility. Wind power 
presents three environmental impact consideration: noise, visual, and risk of bird collisions. 

Two kinds of noises are associated with wind turbines: (1) aerodynamic noise from the spinning 
blades, and (2) mechanical noise from the rotating machinery. Modern wind turbines produce 
negligible noise above the ambient backdrop of residential communities. The turbine blades 
produce a sound as they encounter turbulence in the air (similar to the sound made by wind 
passing through trees), but this noise is masked by the background noise associated with blowing 
wind. From a distance of over 500 feet, a modern mid-sized turbine is no noisier than a kitchen 
refrigerator running normally. Geosyntec already performed a preliminary noise impact analysis 
as part of the initial feasibility study. The results are illustrated in the chart below: 





installed. Not all the wind turbines will need to be lighted, however, because the periphery of the 
installation will be lighted properly and the lights will be not spaced more than a half mile apart. 
A dual lighting system which consists of red lights for nighttime and high or medium intensity 
flashing white lights for daytime and twilight is generally required. The red colored flashing 
lights need to comply with FAA L-864 requirements and have 20-40 flashes per minute (FPM); 
white lights need to comply with FAA L-864/L-865 requirements, with 40 FPM. 

Birds can fly into wind turbines, as they can with other tall structures. Assuming that care is 
taken to site turbines outside of the main cross-continental migration corridors, the collision rate 
of birds with turbines is reportedly very low, similar to that for electricity transmission lines. In 
fact, wind energy's overall impact on birds is extremely low compared to other human-related 
causes of death. Buildings (particularly with glass facades), communications towers, traffic, and 
house cats are responsible for far greater numbers of bird deaths per year than wind turbines. 

Increasing the top deck area available at the highest elevation of the Landfill will facilitate 
installation of wind turbines with rotor heights above the surrounding land surface where wind 
speeds are higher, more constant, and reliable throughout the year, without the need to construct 
excessively tall turbine towers. A larger top deck will allow installation of a larger number of 
medium-scale turbines (only 12 are proposed), increasing the total power generation capacity 
and enabling greater efficienCy in the use of interconnection infrastructure. Wind energy is a 
clean, non-polluting source of energy. Unlike conventional power plants, wind power plants 
emit no air pollutants or greenhouse gases. It is estimated that a 3MWp wind system such as that 
proposed at the Landfill would prevent/substitute for the release of nearly 6 million pounds of 
carbon dioxide every year for the life of the system. That's equivalent to the average annual 
carbon dioxide emissions from over 1,500 cars. 

Energy will be produced in the form of electricity from solar power using PV cells at the Green 
Energy Park. As stated earlief, Furnace is providing a solar farm on its adjacent, companion site 
which is the subject of a separate Section 2232 Application, and is creating the potential for solar 
on this Property with a ten-acre platform in Phase 4 and a forty-acre platform in Phase 5, as 
depicted on SEA-2 Plat Sheets 9 and 10, respectively. PV systems consist of multiple cells 
which convert sunlight directly into DC electricity using the photoelectric effect, which in simple 
terms is the movement (excitement) of electrons caused by interaction between sunlight energy 
and semiconductor materials. The electrons are collected to form DC electricity. The primary 
impact of PV cells is reflectivity. As stated above, the current PV cells absorb about 2/3rd of the 
total incident sunlight and reflect 1/3rd of the sunlight reaching their surface. Most solar panels 
now are designed with at least one anti-reflective layer and may have multiple layers thereby 
further reducing reflectivity. The glare from summertime sun at high noon would have the 
highest potential for impact to the surrounding area. Based on the sun path (east to west and 
southeast to southwest), topographic elevations, locations, and the southern inclination of the 
solar arrays, however, the potential for glare on surrounding residents was found to be minimal 
in Geosyntec's analysis because of its reflecting primarily away from those residents. 

PV systems provide one of the most sustainable methods of electricity generation without 
producing greenhouse gas emissions. Using the "Clean Energy Calculator" on the California 
Energy Commission "Go Solar California" website, a modest 2MWp solar system that generates 
about 2 million kWh per year prevents/substitutes for the emission of approximately 2.3 million 
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pounds of carbon dioxide, 2,500 pounds of sulfur dioxide, and 3,500 pounds of nitrous oxide 
every year. This is equivalent to an annual reduction in automobile driving of nearly 3 million 
miles or planting over 180 acres of trees. Operation and maintenance costs for PV systems are 
minimal due to the absence of moving parts and are estimated to be around 0.5% of the capital 
investment annually. 

D. Conformance with the Comprehensive Plan and other Standards 

Page 75 of the Area IV Plan for the "Lower Potomac Planning District" recommends for this 
Property: "Sub-unit B4 contains a private debris landfill. To help mitigate any visual impacts 
upon the surrounding area, buPrs should be maintained around the landfill. When the landfill is 
built-out, it is recommended that the site ultimately be developed with active recreational uses 
such as a golf course." 

Parsing the text immediately above, until release by DEQ, finalization of the cap and adjustments 
from settlement will not be complete. This is the absolute earliest possible point of "build-out". 
And, "untilmately", does not mean "immediately", but at a final point in the future. 

Further, the Property has unique characteristics that allow each of the four renewable 
technologies to be established together in one place which, according to Geosyntec, is 
unprecedented in the United States. The 40 acres of wind and solar uses in this Section 2232 
Application are proposed as "interim" uses to be located on the top elevation of a landfill that's 
been in existence for more than thirty years. This is one of the few, if only, locations in the 
County with sufficient height, vacant area and wind currents to sustain efficient wind energy 
generation. The proposed location adjacent to Interstate 95 offers a unique branding visibility. 
The proposed locations for wind and solar on this 250-acre Property (south-central portion of the 
operations area at a 350-foot elevation in Phase 1 and central top portion at 412-foot elevation in 
Phase 5) will have negligible, if any, visual impacts from nearby residential properties. A 
significant buffer will remain on the north, east and southern sides of the operations area 
throughout Phases 1 through 6. The character of these two types of wind and solar facilities is 
completely consistent with the principal use of a landfill. Finally, the extent of the proposal is 
limited both in scope and elevation high above adjacent land uses. The fact is that few sites in 
Fairfax County offer the ability to locate wind turbines. The solar panels would be low to the 
ground and fixed in location. 

These renewable energy features proposed in SEA-2 support policies in the "Environment 
Element" of the County's Comprehensive Plan which encourage, in Objective 13, Policy a 
". . .application of energy conservation . . . in the design and construction of new development 
and redevelopment projects" and "Use of renewable energy resources". This interim use mirrors 
the County's closed landfill initiative for a similar interim use (a solar farm) during its post-
closure period, which is cited in the Solid Waste Management component of the Comprehensive 
Plan. 

An increase in height is being requested to permit sufficent, energy efficient height for the 
turbines. 



E. Alternative Sites Considered for These Uses 

In addition to the above-described considerations, both the site and the requested wind and solar 
uses are unique. No parcels in Fairfax County can create the 40-acre elevated platform with 
sufficient height to receive adequate, consistent wind speeds, establish large solar arrays and 
have methane and geothermal properties to create a feasible green energy pilot project 
immediately adjacent to the County-owned former penetentiary property and its numerous 
existing and proposed potential users of the renewable energies generated by this Property. 
Furnace's proposal for green energy uses provides an immediate and an interim use for this site, 
after closure and during its State-regulated post-closure period, that is compatible with the 
limitations of the site until such time a final active recreation use can be implemented. The 
proposed locations on the Property's large Landfill operations area were selected due to their 
central locations away from the Property perimeter, their distance from residential views, and 
their ability to capture maximum wind and solar energies. 

Conclusion 

The wind and solar electric generating facilities proposed in this Application satisfy the location, 
character and extent considerations of a Section 2232 Application. This Application presents a 
unique opportunity for Fairfax County to realize its Green Energy Triangle. 
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North South

Lorton Valley North 2013 360 330           
(Not Visible) 0

View of the existing conditions on the landfill's north slope with the growth of the 
landscaping previously planted (beginning in 2010).  Browning rye grass at upper 
elevation obscures the wildflowers.

Lorton Valley North 2019 360 380           
(Not Visible)

3             
(Not Visible)

View of the continued growth of the existing landscaping (beginning in 2010).  
Growth of the landfill's additional north slope landscaping and replacement 
plantings (beginning in the fall of 2013) and on the 2007 approved landfill 
expansion (beginning in 2014). 

Lorton Valley North 2033 360 380           
(Not Visible)

3             
(Not Visible)

View of the continued growth of the existing landscaping (beginning in 2010) 
above elevation 250'. Addition of the new landscaping planned with the proposed 
Special Exception Amendment (SEA) below elevation 250'. 

Lorton Valley North 2040 412 412           
(Not Visible) 0

View of the continued growth of the existing landscaping below elevation 250' 
(beginning approximately 2033).  Addition of the new landscaping (beginning 
approximately 2035 through 2040) planned with the proposed SEA and landfill 
volume. 

Lorton Valley North 2050 412 412           
(Not Visible)

12 Potential 
(By Others)

View of the continued growth of the existing landscaping (beginning in 2035 
through 2040) with the only visible wind turbines shown. Solar panels not visible.

Lorton Valley South 2013 360 330           
(Not Visible) 0

View of the existing conditions on the landfill's north slope with the growth of the 
landscaping previously planted (beginning in 2010). Browning rye grass at upper 
elevation obscures the wildflowers.

Lorton Valley South 2019 360 380           
(Not Visible)

3             
(Not Visible)

View of the continued growth of the existing landscaping (beginning in 2010).  
Growth of the landfill's additional north slope landscaping and replacement 
plantings (beginning in the fall of 2013) and on the 2007 approved landfill 
expansion (beginning in 2014).

Lorton Valley South 2033 360 380           
(Not Visible)

3             
(Not Visible)

View of the continued growth of the existing landscaping (beginning in 2010) 
above elevation 250'. Addition of the new landscaping planned with the proposed 
SEA below elevation 250'. 

Lorton Valley South 2040 412 412           
(Not Visible) 0

View of the continued growth of the existing landscaping below elevation 250' 
(beginning approximately 2033).  Addition of the new landscaping (beginning 
approximately 2035 through 2040) planned with the proposed SEA  and landfill 
volume. 

Lorton Valley South 2050 412 412           
(Not Visible)

12 Potential 
(By Others)

View of the continued growth of the existing landscaping (beginning in 2035 
through 2040) with the only visible wind turbines shown. Solar panels not visible.

Lorton Station at Potters Hill Circle 2013 360 330           
(Not Visible) 0

View of the existing conditions on the landfill's northeast corner with the growth 
of the landscaping previously planted (beginning in 2010). Browning rye grass at 
upper elevation obscures wildflowers.

Lorton Green Energy Park and Debris Landfill Photo Exhibit Narrative

Vantage Point Year
Landfill Elevation

Narrative*Wind 
Turbines

* Continued growth of the off-site vegetation shown.
** Landscaped berm not visible in any of the other above perspectives. 1



Lorton Station at Potters Hill Circle 2019 360 380           
(Not Visible)

3             
(Not Visible)

View of the continued growth of the existing landscaping (beginning in 2010).  
Growth of the landfill's additional north and east slope landscaping and 
replacement plantings (beginning in the fall of 2013) and on the 2007 approved 
landfill expansion (beginning in 2014). 

Lorton Station at Potters Hill Circle 2033 360 380           
(Not Visible)

3             
(Not Visible)

View of the continued growth of the existing landscaping (beginning in 2010) 
above elevation 250'. Addition of the new landscaping planned with the proposed 
SEA below elevation 250'.

Lorton Station at Potters Hill Circle 2040 412 412           
(Not Visible) 0

View of the continued growth of the existing landscaping below elevation 250' 
(beginning approximately 2033).  Addition of the new landscaping (beginning 
approximately 2035 through 2040) planned with the proposed SEA  and landfill 
volume. 

Lorton Station at Potters Hill Circle 2050 412 412           
(Not Visible)

12 Potential 
(By Others)

View of the continued growth of the existing landscaping (beginning in 2035 
through 2040) with the only visible wind turbines shown. Solar panels not visible.

Lorton Station at Annette Drive 2013 360 330 0
View of the existing conditions on the landfill's northeast corner with the growth 
of the landscaping previously planted (beginning in 2010). Browning rye grass at 
upper elevation obscures the wildflowers.

Lorton Station at Annette Drive 2019 360 380 3             
(2 Visible)

View of the continued growth of the existing landscaping (beginning in 2010).  
Growth of the landfill's additional north and east slope landscaping and 
replacement plantings (beginning in the fall of 2013) and on the 2007 approved 
landfill expansion (beginning in 2014).

Lorton Station at Annette Drive 2033 360 380 3             
(2 Visible)

View of the continued growth of the existing landscaping (beginning in 2010) 
above elevation 250'. Addition of the new landscaping planned with the proposed 
SEA below elevation 250'. 

Lorton Station at Annette Drive 2040 412 412 0

View of the continued growth of the existing landscaping below elevation 250' 
(beginning approximately 2033).  Addition of the new landscaping (beginning 
approximately 2035 through 2040) planned with the proposed SEA  and landfill 
volume.

Lorton Station at Annette Drive 2050 412 412 12 Potential 
(By Others)

View of the continued growth of the existing landscaping (beginning in 2035 
through 2040) with the only visible wind turbines shown. Solar panels not visible.

Lorton Station at East Hill Drive 2013 360 330 0
View of the existing conditions on the landfill's eastern slope with the growth of 
the landscaping previously planted (beginning in 2010). Browing rye grass at 
upper elevation obscures the wildflowers.

Lorton Station at East Hill Drive 2019 360 380 3             
(2 Visible)

View of the continued growth of the existing landscaping (beginning in 2010).  
Growth of the landfill's additional east slope landscaping and replacement 
plantings (beginning in the fall of 2013). 

Lorton Station at East Hill Drive 2033 360 380 3             
(2 Visible)

View of the continued growth of the existing landscaping (beginning in 2010) 
above elevation 250'. Addition of the landscaped berm (**) planned with the 
proposed SEA up to elevation 150'. Addition of new landscaping planned with the 
proposed SEA from elevation 150' up to elevation 250'. 

* Continued growth of the off-site vegetation shown.
** Landscaped berm not visible in any of the other above perspectives. 2



Lorton Station at East Hill Drive 2040 412 412 0

View of the continued growth of the existing landscaping below elevation 250' 
(beginning approximately 2033).  Addition of new the new landscaping (beginning 
approximately 2035 through 2040) planned with the proposed SEA and landfill 
volume.

Lorton Station at East Hill Drive 2050 412 412 12 Potential 
(By Others)

View of the continued growth of the existing landscaping (beginning in 2035 
through 2040) with the only visible wind turbines shown. Solar panels not visible.

Lorton Arts Foundation Workhouse 2013 360 330           
(Not Visible) 0

View from the south parking lot of the Lorton Arts Foundation Workhouse.  
Fairfax County Water (Authority) located across Ox Road (Rt. 123) to the west.  
Fairfax County Ash Landfill visible in the foreground at elevation 290'. Lorton 
Green Energy Park and Debris Landfill visible in the background at elevation 360'. 

Lorton Arts Foundation Workhouse 2042 412           
(Not Visible)

412           
(Not Visible) 0

View from the south parking lot of the Lorton Arts Foundation Workhouse.  
Fairfax County Ash Landfill visible in the foreground at capped elevation of 370'.  
Lorton Green Energy Park and Debris Landfill not visible at capped elevation of 
412' due to the northern final fill expansion of the Ash Landfill.

Laurel Hill Golf Course Club House 2013, 2033, 
2040 360 to 412    360 to 412 0

View from the Laurel Hill Golf Course club house parking lot. Lorton Green 
Energy Park and Debris Landfill visible at elevation 360' in 2013 and 2033 and at 
elevation 412' in 2040.

Laurel Hill Homeowner's Association 
and Elementary School. 2013, 2040 360 to 412    

(Not Visible)
360 to 412    

(Not Visible) 0
View from the Laurel Hill Elementary School campus adjacent to Silverbrook 
Road.  Lorton Green Energy Park and Debris Landfill not visible at elevation 360' 
in 2013 or at elevation 412' in 2040.

Old Town Occoquan 2013, 2040 360 to 412    
(Not Visible)

360 to 412    
(Not Visible) 0

View from Old Town Occoquan at the intersection of Washington Street and 
Commerce Street.  Lorton Green Energy Park and Debris Landfill not visible at 
elevation 360' in 2013 or at elevation 412' in 2040.

Occoquan at Rt. 123 and Devil's Reach 
Road 2013 360           

(Not Visible)
330           

(Not Visible) 0

View from Occoquan at the intersection of Rt. 123 and Devil's Reach Road.  Lorton 
Green Energy Park and Debris Landfill not visible at elevation 330' looking 
northeast.  Fairfax County Ash Landfill visible at elevation 290' looking north, 
northeast.

Occoquan at Rt. 123 and Devil's Reach 
Road 2042 412 412 0

View from Occoquan at the intersection of Rt. 123 and Devil's Reach Road.  Lorton 
Green Energy Park and Debris Landfill visible at capped elevation 412' looking 
northeast.  Fairfax County Ash Landfill with final fill expansion visible at capped 
elevation 370' looking north, northeast.

* Continued growth of the off-site vegetation shown.
** Landscaped berm not visible in any of the other above perspectives. 3
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ATTACHMENT B 

County of Fairfax, Virginia 

 

MEMORANDUM 

 

  

DATE: 21 November 2013 

TO: 
	

Debbie Pemberton, Planner, Facilities Planning Branch 

FROM: 	Linda Cornish Blank, Historic Preservation Planner 

SUBJECT: 
	

2232-V13-17 & 18; 10000, 10100 & 10200 blocks various Furnace Road; Tax 
Maps 113-1 ((1)) parcels various and 113-3 ((1)) parcels various, to establish 
Solar Energy Park for wind turbine and solar panel generating facilities and 
quasi-public use 

Background: The subject parcels are not included within the boundaries of a Fairfax County 
Historic Overlay District (HOD), are not listed in the Fairfax County Inventory of Historic Sites 
or the National Register of Historic Places (NR) or documented in the historic structures survey 
file. There are properties in the immediate vicinity of and/or adjacent to the application property 
that are within the boundaries of a property treated as a Fairfax County HOD by a Memorandum 
of Agreement (MOA), listed in the Fairfax County Inventory of Historic Sites and in the NR that 
would be effected by the installation of the solar panels and wind turbines. 

Findings: 
1. The DC Workhouse and Reformatory NR Historic District extends across 511 acres in 

the vicinity of and/or adjacent to the application property. 
2. The area that is treated as a Fairfax County HOD by a MOA is also in the vicinity of 

and/or adjacent to the application property; its boundaries differ somewhat from the NR 
boundaries. 

3. The applicant provided photo simulations indicating that the solar panels and wind 
turbines would be visible from the Lorton Workhouse Arts Foundation. The arts 
foundation is located with the boundaries of the NR. Historic District and the area treated 
like a county HOD. This appears to be the only photo simulations that the applicant 
provided from within the boundaries of the historic district; the extent of the visual effect 
on the district is not known. 

4. The applicant stipulates on page 4 of the Statement of Justification dated November 4, 
2013 that the: "Industrial zoning of the Property will remain unchanged. The proposed 
solar 'electric generating use' is a 'Permitted Use' in the 1-6 zoning district . . ". The DC 
Workhouse and Reformatory NR Historic District is significant in the area of industry for 
its association with the industrial and manufacturing operation at the Workhouse and 
Reformatory. Although, the extent of the visual effect on the historic district is not 
known, staff does not consider the introduction of solar panels and wind turbines, 
considered industrial, incompatible with the historic district which is significance in the 
area of industry. 

5. A photo simulation provided by the applicant indicates that the solar panels and wind 
turbines would not be visible from the intersection of Washington and Commerce Streets 
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located in the Town of Occoquan. This intersection is within the Occoquan NR Historic 
District. It is not known if this simulation is representative of views from the entire 
historic district and therefore it is not known if there is a visual effect on the historic 
district. Nor if there is an effect, if it would be adverse. 

6. The applicant indicated in the application Statement of Justification dated November 4, 
2013 that ". . . within 24 months after receipt of all necessary County, Virginia and 
Federal approvals required to implement the landfill use . . ." If the installation as 
proposed by the applicant requires federal permitting or licensing it may be considered an 
undertaking under Section 106 of the National Historic Preservation Act of 1966, as 
amended. 

7. Staff is not aware if the applicant has contacted the Virginia Department of Historic 
Resources (VDHR) for guidance in determining if review under Section 106 of the 
National Historic Preservation Act of 1966, as amended, is required. 

Recommendations: 
1. Because there are two NR Historic Districts in the vicinity, one of which the applicant 

has documented will be visually effected by the proposed installation, staff recommends 
the applicant comply with Section 106 of the National Historic Preservation Act of 1966, 
as amended, as may be necessary. If federal licensing or permitting for the installation of 
the solar panels and wind turbines is required, this may be considered an undertaking that 
requires Section 106 review. Applicant should contact the VDHR for guidance. 

2. The applicant provide to the Department of Planning and Zoning (DPZ), Planning 
Division documentation as to whether or not Section 106 review is required in order to be 
reviewed and included in the staff report for the application. If Section 106 review is 
required, or has been previously completed, the applicant provide a copy of the 
completed Section 106 to DPZ, Planning Division in order to be reviewed and included 
in the staff report for the application. 

3. The Town of Occoquan be given the opportunity to comment on this application. 
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Virginia Department of Environmental Quality                          GET THE FACTS 
May 2009

629 East Main Street ~ Richmond, Virginia  23219
804-698-4000 ~ (toll-free in Virginia) 800-592-5482

www.deq.virginia.gov

The Landfi ll Permitting Process in Virginia
Opportunities for Public Comment

Local governments make the decision to approve or deny the construction of a new landfi ll.  
Before making the decision, local governments take the following steps:  

• Publish a public notice with the date, time and place of a public hearing in a local 
 newspaper (and possibly on a website) with a summary of the proposed action, 
 instruction on how to submit written comments and information on where and 
 when citizens can review the application and other documents
• Post rezoning signs on the property if required by local ordinances
• Form a citizens’ advisory group if the applicant is a local government or public authority
• Allow all interested persons to attend a public hearing and present their views, which 
 become part of the public record
• Begin the process of amending the local solid waste plan to include the new landfi ll, 
 if necessary

FIRST

After local government approval, the applicant notifi es the Virginia Department of Environ-
mental Quality of the intent to establish a landfi ll. The process to obtain a permit from DEQ 

for a new sanitary landfi ll takes place in three steps: 

Step 1: Notice of Intent

The applicant sends DEQ a notice of intent letter that must include the following information: 

• Statement of use about the proposed landfi ll with area and site maps
• Disclosure statement – names and addresses of people responsible for managing 
 the landfi ll
• Local government certifi cation that the landfi ll location is zoned properly and meets local   

 ordinances
• Findings from the public meeting
• Disposal capacity guarantee for sanitary landfi lls, which is certifi cation that surrounding   

 localities were able to contract for reserving space in the landfi ll
• Host agreement between the local government and the applicant, when the applicant is 
 not the local governing body or authority
• Certifi cation that the landfi ll’s facility is consistent with the local solid waste 
 management plan
• Daily travel routes and traffi c volumes, daily disposal limit, and the service area 
 if the landfi ll is locally owned and operated 

THEN

APPENDIX 10A



Step 2: Siting Evaluation 

The applicant submits the fi rst part of the permit application (Part A) so DEQ can determine if the proposed 
landfi ll location meets regulatory and technical requirements. Siting criteria are subject to regulatory 

change. The application must include the following information:  

• Map showing the facility and the landfi ll boundaries (with identifi cation of surrounding areas within 500 
 feet of the property boundary), including where the waste will be placed; building structures and adjacent   

 properties; base fl oodplain; existing land uses and zoning; water supply wells, springs, and public and
 private intakes or water withdrawals; utility lines, pipelines and mines; parks and recreation areas; surface  
 water bodies and wetlands; dams; historic sites, monuments and cemeteries; and wildlife refuges, among   
 other features  

• Proof of ownership or legal control of property
• Detailed subsurface evaluation and detailed soil report
• Sources of waste – houses, schools, businesses, etc.  
• Traffi c Adequacy Report prepared by the Virginia Department of Transportation and an approval 
 letter from VDOT or the county or city, as appropriate
• Report on the potential effect of the landfi ll on parks, recreational areas, wildlife management areas, 
 critical habitat areas of endangered species, public water supplies, marine resources, wetlands, historic   

 sites, fi sh and wildlife, water quality and tourism
• Permits from the U.S. Army Corps of Engineers and the DEQ water division if any streams or wetlands are  

 proposed to be fi lled or disturbed
• Proof of notifi cation to the Federal Aviation Administration if the proposed landfi ll will be located within   

 fi ve miles of any airport
• Documents showing the landfi ll will not be destroyed or dismantled by an earthquake if it is located in an   

 earthquake-prone area
• Documents proving that the landfi ll, disposal unit or leachate storage unit are not located within 100 feet   

 of any river, stream or regularly fl owing surface water body; 500 feet of any well spring or other ground 
 water source of drinking water; 200 feet of any house, school, hospital, nursing home or recreational park   
 area; and one mile of an existing public water supply intake or reservoir 

The Virginia Waste Management Act sets the requirements for new landfi lls. More information is available at 
www.deq.virginia.gov/regulations/laws.html. Public notices for comment periods and hearings are available on 
the DEQ website at www.deq.virginia.gov. 

Step 3: Design and Operations 

If DEQ approves the site chosen for the landfi ll, then the applicant must submit the second part of the ap-
plication (Part B) that includes detailed information on how the landfi ll will be designed and operated. The  

application must include the following information: 

• Documentation to show how the landfi ll will be operated, including the number of employees; 
 mechanized equipment; daily cover; daily disposal rates; life of the landfi ll; 
 liner system; and leachate collection, treatment and disposal
• Landfi ll gas management plan
• Ground water monitoring plan
• Closure and post-closure plan
• Details of the proposed design and construction of the landfi ll and ancillary support features

If the review proves that the landfi ll proposal meets the regulatory requirements and is technically sound, DEQ 
prepares a draft permit. Then DEQ will take the following steps:

• Publish a public notice to receive comments in a local newspaper and on the DEQ website 
• Make the draft permit available to local residents 
• Hold a public hearing to receive comments after 30 days of public notice 
• Receive public comments until 15 days after the public hearing
• Prepare a written response to all public comments received
• Decide to issue or deny the permit
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9VAC20-81-450. Permit application procedures. 

A. Any person who proposes to establish a new solid waste management facility (SWMF) or modify an existing SWMF 

shall submit a permit application to the department, using the procedures set forth in this section and other pertinent 

sections of this part. 

B. Notice of intent. 

1. To initiate the permit application process, any person who proposes to establish a new solid waste management 

facility (SWMF) or modify an existing SWMF or to modify an existing permit shall file a notice of intent with the 

director stating the desired permit or permit modification, the precise location of the proposed facility, and the 

intended use of the facility. The notice shall be in letter form and be accompanied by an area map and a site location 

map. 

2. No application for a new solid waste management facility permit or application for a modification for a noncaptive 

industrial landfill to expand or increase capacity shall be deemed complete unless it is accompanied by DEQ Form 

DISC-01 and 02 (Disclosure Statement) for all key personnel. 

3. No application for a new solid waste management facility permit or application for a modification for a noncaptive 

industrial landfill to expand or increase capacity shall be considered complete unless the notice of intent is 

accompanied by a certification from the governing body of the county, city, or town in which the facility is to be 

located stating that the location and operation of the facility are consistent with all applicable local ordinances, as well 

as with the local or regional solid waste management plan (SWMP) approved by the department or has initiated the 

process of amending the SWMP to include the new or expanded facility or an increase in capacity. No certification 

shall be required for the application for a modification of an existing permit (not including increase in capacity or 

expansion) other than for a noncaptive industrial landfill in this subdivision. DEQ Form SW-1.1.4 (Request for Local 

Government Certification) is provided for the use of the regulated community. Permit and permit-by-rule applicants 

shall comply with the statutory requirements for consistency with solid waste management plans as recorded in § 

10.1-1408.1  of the Code of Virginia. 

4. If the applicant proposes to operate a new sanitary landfill or transfer station, the notice of intent shall include a 

statement describing the steps taken by the applicant to seek the comments of the residents of the area where the 

sanitary landfill or transfer station is proposed to be located regarding the siting and operation of the proposed 

sanitary landfill or transfer station. The public comment steps shall be taken prior to filing with the department the 

notice of intent. 

a. The public comment steps shall include publication of a public notice once a week for two consecutive weeks in 

a newspaper of general circulation serving the locality where the sanitary landfill or transfer station is proposed to 

be located and holding at least one public meeting within the locality at a time convenient to the public to identify 

issues of concern, to facilitate communication, and to establish a dialogue between the applicant and persons 

who may be affected by the issuance of a permit for the sanitary landfill or transfer station. 

b. At a minimum, the public notice shall include: 

http://lis.virginia.gov/cgi-bin/legp604.exe?000+reg+9VAC20-81-450 	 2/10/2014 
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(1) A statement of the applicant's intent to apply for a permit to operate the proposed sanitary landfill or transfer 

station; 

(2) The proposed sanitary landfill or transfer station site location; 

(3) The date, time, and location of the public meeting the applicant will hold; and 

(4) The name, address, and telephone number of a person employed by an applicant who can be contacted by 

interested persons to answer questions or receive comments on siting and operation of the proposed sanitary 

landfill or transfer station. 

c. The first publication of the public notice shall be at least 14 days prior to the public meeting date. 

d. In addition, the applicant shall adhere to the applicable requirements of § 10.1-1408.1  B of the Code of Virginia. 

5. Disposal capacity guarantee. If the applicant proposes to construct a new sanitary landfill or expand an existing 

sanitary landfill, a signed statement must be submitted by the applicant guaranteeing that sufficient disposal capacity 

will be available in the facility to enable localities within the Commonwealth to comply with their solid waste 

management plans developed pursuant to 9vAC20-130  and certifying that such localities will be allowed to contract for 

and reserve disposal capacity in the facility. This provision does not apply to permit applications from one or more 

political subdivisions for new or expanded landfills that will only accept municipal solid waste generated within those 

jurisdictions or from other jurisdictions under an interjurisdictional agreement. 

6. Host agreement. If a host agreement is required, as noted in § 10.1-1408.1  B 7 of the Code of Virginia, it shall 

contain all the requirements specified in that section of the law. 

7. If the application is for a locality owned and operated sanitary landfill, or the expansion of such a landfill, the 

applicant shall provide information on: 

a. The daily travel routes and traffic volumes that correlate with the daily disposal limit; 

b. The daily disposal limit; and 

c. The service area of the facility. 

8. If the application is for a new solid waste management facility or a modification allowing a facility expansion or an 

increase in capacity, the director shall evaluate whether there is a need for the additional capacity in accordance with 

§ 10.1-1408.1  D 1 of the Code of Virginia. The information in either subdivision 8 a or b of this subsection must be 

provided with the notice of intent to assist the director with the required investigation and analysis. Based on the 

information submitted, the owner or operator will demonstrate how the additional capacity will be utilized over the life 

of the facility. 

a. For any solid waste management facility including a sanitary landfill, information demonstrating that there is a 

need for the additional capacity. Such information shall include the following. If a certain item is not applicable for 

a facility, it may be indicated so with reasonable justifications. 

(1) The anticipated area to be served by the facility; 

(2) Similar or related solid waste management facilities that are in the same service area and could impact the 

proposed facility, and the capacity and service life of those facilities; 

http://lis.virginia.gov/cgi-bin/legp604.exe?000+reg+9VAC20-81-450 	 2/10/2014 
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of the department's response letter, shall be considered as a new application, unless an alternate timeline has been 

approved by the department. 

3. Upon receipt of a complete Part A application, the department shall conduct a technical review of the submittal. 

Additional information may be required or the site may be visited before the review is completed. The director shall 

notify the applicant in writing of approval or disapproval of the Part A application or provide conditions to be made a 

part of the approval. 

4. For sanitary landfills, the director's notification must indicate that the site on which the landfill will be located is 

suitable for the construction and operation of a landfill. In making this determination, the director will consider the 

information presented in the site hydrogeologic and geotechnical report (9VAC20-81-460  F), the landfill impact 

statement (9VAC20-81-460 H 1) and the adequacy of transportation facilities (9VAC20-81-460  G). The director may 

also consider other factors at his discretion. 

5. In case of the approval or conditional approval, the applicant may submit the Part B application provided the 

required conditions are addressed in the submission. 

D. Part B application. The Part B application involves the submission of the detailed engineering design and operating 

plans for the proposed facility. 

1. The applicant, after receiving Part A approval, may submit to the department a Part B application to include the 

required documentation for the specific solid waste management facility as provided for in 9VAC20-81-470  or 9VAC20-

81-480.  The Part B application and supporting documentation shall be submitted in three copies and must include the 

applicable permit fee under the provisions of 9VAC20-90  and the financial assurance documentation as required by 

9VAC20-70. 

2. The Part B application shall be reviewed for administrative completeness before technical evaluation is initiated. 

The applicant shall be advised in writing within 30 days whether the application is complete or what additional 

documentation is required. Subsequent resubmittals of the application, submitted after 18 months from the date of 

the department's response letter, shall be considered a new application, unless an alternate timeline has been 

approved by the department. The Part B application will not be evaluated until an administratively complete 

application is received. 

3. The administratively complete application will be coordinated with other state agencies according to the nature of 

the facility. The comments received shall be considered in the permit review by the department. The application will 

be evaluated for technical adequacy and regulatory compliance. In the course of this evaluation, the department may 

require the applicant to provide additional information. At the end of the evaluation, the department will notify the 

applicant that the application is technically adequate and in regulatory compliance, or that the department intends to 

deny the application. 

4. The procedures addressing the denial are contained in 9VAC20-81-550. 

E. Permit issuance. 

1. If the application is found to be technically adequate and in full compliance with this chapter, a draft permit shall be 

developed by the department. 
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2. Copies of the draft permit will be available for viewing at the applicant's place of business or at the regional office 

of the department, or both, upon request. A notice announcing the beginning of the public comment period and the 

availability of the draft permit shall be made in a newspaper with general circulation in the area of the facility. A copy 

of the notice of availability will be provided to the chief administrative officer of all cities and counties that are 

contiguous to the host community. 

3. If the application is for a new landfill or an increase in landfill capacity (includes expansion), then the department 

shall hold a public hearing and the notice in subdivision 2 of this subsection will include such information. 

4. For any application (other than subdivision 3 of this subsection), the notice shall notify the public of the 30-day 

public comment period and include the opportunity to request a public hearing. The department shall hold a public 

hearing on the draft permit whenever the department finds, on the basis of requests, that: 

a. There is a significant public interest in the issuance, denial, modification, or revocation of the permit in question; 

b. There are substantial, disputed issues relevant to the issuance, denial, modification, or revocation of the permit 

in question; and 

c. The action requested is not, on its face, inconsistent with, or in violation of, these regulations, the Waste 

Management Act (§ 10.1-1400  et seq. of the Code of Virginia), or federal law or regulations. 

5. The department also may hold a public hearing when it is believed that such a hearing might clarify one or more 

issues involved in a permit decision. 

6. If a public hearing is to be held, the department shall convene it 30 days or more after the notice is published in the 

local newspaper. The public hearing shall be conducted within the local government jurisdiction of the facility. A 

comment period shall extend for a 15-day period after the conclusion of the public hearing. 

7. A decision to permit, to deny a permit, or to modify the draft permit shall be rendered by the director within 90 days 

of the close of the hearing comment period. 

8. The permit applicant and the persons who commented during the public participation period shall be notified in 

writing of the decision on the draft permit. That decision may include denial of the permit (see also 9VAC20-81-550),  

issuance of the permit as drafted, or modification of the draft permit and issuance. 

9. No permit for a new solid waste management facility nor any modification to a permit allowing a facility expansion 

or an increase in capacity shall be issued until the director has made a written determination, after an investigation 

and analysis of the potential human health, environmental, transportation infrastructure, and transportation safety 

impacts and needs and an evaluation of comments by the host local government, other local governments and 

interested persons, that (i) the proposed facility, expansion, or increase protects present and future human health 

and safety and the environment; (ii) there is a need for the additional capacity; (iii) sufficient infrastructure will exist to 

safely handle the waste flow; (iv) the increase is consistent with locality imposed or state-imposed daily disposal 

limits; (v) the public interest will be served by the proposed facility's operation or the expansion or increase in 

capacity of a facility; and (vi) the proposed solid waste management facility, facility expansion, or additional capacity 

is consistent with regional and local solid waste management plans developed pursuant to § 10.1-1411  of the Code of 
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Virginia. 

10. For nonhazardous industrial solid waste management facilities owned or operated by the generator of the waste 

managed at the facility, and that accept only waste generated by the facility owner or operator the following 

determination shall apply in lieu of subdivision 9 of this subsection. No new permit for a nonhazardous industrial solid 

waste management facility that is owned or operated by the generator of the waste managed at the facility, and that 

accepts only waste generated by the facility owner or operator, shall be issued until the director has determined, after 

investigation and evaluation of comments by the local government, that the proposed facility poses no substantial 

present or potential danger to human health or the environment. The department shall hold a public hearing within 

the county, city, or town where the facility is to be located prior to the issuance of any such permit for the 

management of nonhazardous industrial solid waste. 

11. Where either subdivision 9 or 10 of this subsection apply, the director may request updated information during the 

review of the permit application if the information on which the director's determination is based is no longer current. 

If, based on the analysis of the materials presented in the permit application, the determination required in § 10.1-

1408.1  of the Code of Virginia cannot be made, the application will be denied in accordance with 9VAC20-81-560  A 6. 

12. Any permit for a new sanitary landfill and any permit modification authorizing expansion of an existing sanitary 

landfill shall incorporate the conditions required for a disposal capacity guarantee in § 10,1-1408.1  of the Code of 

Virginia. This provision does not apply to permit applications from one or more political subdivisions that will only 

accept waste from within those political subdivisions' jurisdiction or municipal solid waste generated within other 

political subdivisions pursuant to an interjurisdictional agreement. 

Statutory Authority 

§ 10.1-1402  of the Code of Virginia; 42 USC § 6941 et seq.; 40 CFR Part 258. 

Historical Notes 

Derived from Virginia Register Volume 27, Issue 12, eff. March 16, 2011. 

pm I next  I new search  I table of contents  I home 
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9VAC20-81-460. Part A permit application. 

The following information shall be included in the Part A permit application for all solid waste management facilities 

unless otherwise specified in this section. All plans and drawings of the Part A application shall be certified by a professional 

engineer or professional geologist. 

A. The Part A permit application consists of a letter stating the type of the facility for which the permit application is made 

and the certification required in subsection I of this section. The applicant shall submit the completed DEQ Form SW PTA 

(Part A Permit Application Form) and all required information and attachments as detailed in this section. 

B. A key map of the Part A permit application, delineating the general location of the proposed facility, shall be prepared 

and attached as part of the application. The key map shall be plotted on a seven and one-half minute United States 

Geological Survey topographical quadrangle. The quadrangle shall be the most recent revision available, shall include the 

name of the quadrangle and shall delineate a minimum of one mile from the perimeter of the proposed facility boundaries. 

One or more maps may be utilized where necessary to insure clarity of the information submitted. 

C. A vicinity map shall be prepared and attached as part of the application. This vicinity map shall have a minimum scale 

of one inch equals 200 feet (1" = 200') and shall delineate an area of 500 feet from the perimeter of the property line of the 

proposed facility. A vicinity map may be prepared with a reduced scale if it does not fit in a sheet with the required minimum 

scale and multiple sheets may be used to meet the requirement of minimum scale. The vicinity maps may be an 

enlargement of a United States Geological Survey topographical quadrangle or a recent aerial photograph. Notes may be 

provided in the map if one or more of the following are not present within the delineated area. The vicinity map shall depict 

the following: 

1. All homes, buildings, or structures including the layout of the buildings that will compose the proposed facility; 

2. The surveyed boundaries for the property boundary, facility boundary, and waste management boundary, and the 

acreages within these boundaries; 

3. The limits of the actual disposal operations within the boundaries of the proposed facility; 

4. Lots and blocks taken from the tax map for the site of the proposed facility and all contiguous properties; 

5. The base floodplain, where it passes through the map area; or, otherwise, a note indicating the expected flood 

occurrence period for the area; 

6. Existing land uses and zoning classification; 

7. All water supply wells, springs or intakes, both public and private; 

8. All utility lines, pipelines or land-based facilities (including mines and wells); and 

9. All parks, recreation areas, surface water bodies, dams, historic areas, wetlands areas, monument areas, 

cemeteries, wildlife refuges, unique natural areas, or similar features. 

D. Any applicant must demonstrate legal control over the site for the permit life. 

E. For solid waste disposal facilities regulated under Part Ill (9VAC20-81-100  et seq.), site hydrogeologic and geotechnical 

reports by professional geologist or professional engineer. 
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1. The site investigation for a proposed landfill facility shall provide information regarding the geotechnical and 

hydrogeologic conditions at the site to allow a reasonable determination of the usefulness of the site for development 

as a landfill. The geotechnical exploration efforts shall be designed to provide information regarding the availability 

and suitability of onsite soils for use in the various construction phases of the landfill including liner, cover, drainage 

material, and cap. The hydrogeologic information shall be sufficient to determine the characteristics of the uppermost 

aquifer underlying the facility. Subsurface investigation programs conducted shall meet the minimum specifications 

here. 

a. Borings shall be located to identify the uppermost aquifer within the proposed facility boundary, determine the 

ability to perform groundwater monitoring at the site, and provide data for the evaluation of the physical properties 

of soils and soil availability. Borings completed for the proposed facility shall be sufficient in number and depth to 

identify the thickness of the uppermost aquifer and the presence of any significant underlying impermeable zone 

in the waste management boundary. Impermeable zone shall not be fully penetrated within the anticipated fill 

areas, whenever possible. The number of borings shall be at a minimum in accordance with Table 5.1 as follows: 

Table 5.1 

Waste Management Boundary Acreage Total Number of Borings 

Less than 10 4 

10 - 49 8 

50 - 99 14 

100 - 200 20 

More than 200 24 + 1 boring for each additional 10 acres 

b. The department reserves the right to require additional borings in areas in which the number of borings 

required by Table 5.1 is not sufficient to describe the geologic formations and groundwater flow patterns below 

the proposed solid waste disposal facility. 

c. In highly uniform geological formations, the number of borings may be reduced, as approved by the 

department. 

d. The borings shall employ a grid pattern, wherever possible, such that there is, at a minimum, one boring in 

each major geomorphic feature. The borings pattern shall enable the development of detailed cross sections 

through the proposed landfill site. 

e. Subsurface data obtained by borings shall be collected by standard soil sampling techniques. Diamond bit 

coring, air rotary drilling, or other appropriate methods, or a combination of methods shall be used as appropriate 

to characterize competent bedrock. The borings shall be logged from the surface to the lowest elevation (base 

grade) or to bedrock, whichever is shallower, according to standard practices and procedures. In addition, the 

borings required by Table 5.1 shall be performed on a continuous basis for the first 20 feet below the lowest 

elevation of the solid waste disposal facility or to the bed rock. Additional samples as determined by the 

professional geologist or professional engineer shall be collected at five-foot intervals thereafter. 

f. Excavations, test pits, and geophysical methods may be employed to supplement the soil boring investigation. 
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g. At a minimum, four of the borings shall be converted to water level observations wells, well nests, piezometers, 

or piezometer nests to allow determination of the rate and direction of groundwater flow across the site. All 

groundwater monitoring points or water level measurement points shall be designed to allow proper abandonment 

by backfilling with an impermeable material. The total number of wells or well nests shall be based on the 

complexity of the geology of the site. 

h. Field analyses shall be performed in representative borings to determine the in situ hydraulic conductivity of the 

uppermost aquifer. 

i. All borings not to be utilized as permanent monitoring wells, and wells within the active solid waste disposal 

area, shall be sealed and excavations and test pits shall be backfilled and properly compacted to prevent possible 

paths of leachate migration. Boring sealing procedures shall be documented in the hydrogeologic report. 

2. The geotechnical and hydrogeologic reports shall at least include the following principal sections: 

a. Field procedures. Boring records and analyses from properly spaced borings in the facility portion of the site. 

Final boring logs shall be submitted for each boring, recording soils or rock conditions encountered. Each log shall 

include the type of drilling and sampling equipment, date the boring was started, date the boring was finished, a 

soil or rock description in accordance with the United Soil Classification System or the Rock Quality Designation, 

the method of sampling, the depth of sample collection, the water levels encountered, and the Standard 

Penetration Test blow counts, if applicable. Boring locations and elevations shall be surveyed with a precision of 

0.01 foot. At least one surveyed point shall be indelibly marked by the surveyor on each well. All depths of soil 

and rock as described within the boring log shall be corrected to National Geodetic Vertical Datum, if available. 

b. Geotechnical interpretations and report including complete engineering description of the soil units underlying 

the site. 

(1) Soil unit descriptions shall include estimates of soil unit thickness, continuity across the site, and genesis. 

Laboratory determination of the soil unit's physical properties shall be discussed. 

(2) Soil units that are proposed for use as a drainage layer, impermeable cap, or impermeable liner material shall 

be supported by laboratory determinations of the remolded permeability. Remolded hydraulic conductivity tests 

require a Proctor compaction test (ASTM D698) soil classification liquid limit, plastic limit, particle size distribution, 

specific gravity, percent compaction of the test sample, remolded density and remolded moisture content, and the 

percent saturation of the test sample. Proctor compaction test data and hydraulic conductivity test sample data 

shall be plotted on standard moisture-density test graphs. 

(3) The geotechnical report shall provide an estimate of the available volume of materials suitable for use as liner, 

cap, and drainage layer. It shall also discuss the anticipated uses of the onsite materials, if known. 

c. Hydrogeologic report. 

(1) The report shall include water table elevations, direction, and calculated rate of groundwater flow and similar 

information on the hydrogeology of the site. All raw data shall be submitted with calculations. 

(2) The report shall contain a discussion of field test procedures and results, laboratory determinations made on 
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undisturbed samples, recharge areas, discharge areas, adjacent or areal usage, and typical radii of influence of 

pumping wells. 

(3) The report shall also contain a discussion of the regional geologic setting, the site geology, and a cataloging 

and description of the uppermost aquifer from the site investigation and from referenced literature. The geologic 

description shall include a discussion of the prevalence and orientation of fractures, faults, and other structural 

discontinuities, and presence of any other significant geologic features. The aquifer description shall address 

homogeneity, horizontal and vertical extent, isotropy, the potential for groundwater remediation, if required, and 

the factors influencing the proper placement of a groundwater monitoring network. 

(4) The report shall include a geologic map of the site prepared from one of the following sources as available, in 

order of preference: 

(a) Site specific mapping prepared from data collected during the site investigation; 

(b) Published geologic mapping at a scale of 1:24,000 or larger; 

(c) Published regional geologic mapping at a scale of 1:250,000 or larger; or 

(d) Other published mapping. 

(5) At least two generally orthogonal, detailed site specific cross sections, which shall describe the geologic 

formations identified by the geologic maps prepared in accordance with subdivision 2 c (4) of this subsection at a 

scale that clearly illustrates the geologic formations, shall be included in the hydrogeologic report. Cross sections 

shall show the geologic units, approximate construction of existing landfill cells base grades, water table, surficial 

features, and bedrock along the line of the cross section. Cross section locations shall be shown on an overall 

facility map. 

(6) Potentiometric surface maps for the uppermost aquifer that define the groundwater conditions encountered 

below the proposed solid waste disposal facility area based upon stabilized groundwater elevations. 

Potentiometric surface maps shall be prepared for each set of groundwater elevation data available. The 

applicant shall include a discussion of the effects of site modifications, seasonal variations in precipitation, and 

existing and future land uses of the site on the potentiometric surface. 

(7) If a geological map or report from either the Department of Mines, Minerals, and Energy or the U.S. Geological 

Survey is published, it shall be included. 

F. For solid waste management facilities regulated under Part IV (9vAc2o-81-300  et seq.) of this chapter: 

1. A cataloging and description of aquifers, geological features or any similar characteristic of the site that might 

affect the operation of the facility or be affected by that operation. 

2. If a geological map or report from either the Department of Mines, Minerals, and Energy or the U.S. Geological 

Survey is published, it shall be included. 

G. For a new sanitary landfill or for an increase in daily disposal limit, an adequacy report prepared by the Virginia 

Department of Transportation or other responsible agency. As required under § 10.1-1408.4  A 1 of the Code of Virginia, the 

report will address the adequacy of transportation facilities that will be available to serve the landfill, including daily travel 

http://lis.virginia.gov/cgi-bin/legp604.exe?000+reg+9VAC20-81-460 	 2/10/2014 



LIS > Administrative Code > 9VAC20-81-460 	 Page 5 of 5 

routes and traffic volumes that correlate with the daily disposal limit, road congestion, and highway safety. The 

department may determine an adequacy report is not required for small increases in the daily disposal limit. 

H. For a new sanitary landfill or an expansion of an existing sanitary landfill or an increase in capacity by expanding an 

existing facility vertically upward, a Landfill Impact Statement (LIS). 

1. A report must be provided to the department that addresses the potential impact of the landfill on parks, 

recreational areas, wildlife management areas, critical habitat areas of endangered species as designated by 

applicable local, state, or federal agencies, public water supplies, marine resources, wetlands, historic sites, fish and 

wildlife, water quality, and tourism. This report shall comply with the statutory requirements for siting landfills in the 

vicinity of public water supplies or wetlands as set forth in §§ 10.1-1408.4  and 10.1-1408.5  of the Code of Virginia. 

2. The report will include a discussion of the landfill configuration and how the facility design addresses any impacts 

identified in the report required under subdivision 1 of this subsection. 

3. The report will identify all of the areas identified under subdivision 1 of this subsection that are within five miles of 

the facility. 

I. For a new facility or an expansion of an existing facility, or an increase in capacity by expanding an existing facility 

vertically upward, a signed statement by the applicant that he has sent written notice to all adjacent property owners or 

occupants that he intends to develop a SWMF or expand laterally or vertically upward of an existing facility on the site, a 

copy of the notice and the names and addresses of those to whom the notices were sent. 

J. The total capacity of the solid waste management facility. 

K. One or more of the following indicating that the public interest would be served by a new facility or a facility 

expansion, which includes: 

1. Cost effective waste management for the public within the service area comparing the costs of a new facility or 

facility expansion to waste transfer, or other disposal options; 

2. The facility provides protection of human health and safety and the environment; 

3. The facility provides alternatives to disposal including reuse or reclamation; 

4. The facility allows for the increased recycling opportunities for solid waste; 

5. The facility provides for energy recovery or the subsequent use of solid waste, or both, thereby reducing the 

quantity of solid waste disposed; 

6. The facility will support the waste management needs expressed by the host community; or 

7. Any additional factors that indicate that the public interest would be served by the facility. 

Statutory Authority 

§ 10.1-1402  of the Code of Virginia; 42 USC § 6941 et seq.; 40 CFR Part 258. 

Historical Notes 

Derived from Virginia Register Volume 27, Issue 12, eff. March 16, 2011. 
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prey  I next 

9VAC20-81-470. Part B permit application for solid waste disposal facilities. 

Part B permit application requirements for all solid waste disposal facilities regulated under Part Ill (9vAc2o-s1-ioo  et 

seq.) are contained in this section. The Part B applications shall include the following requirements and documentation: 

A. Plans submitted as part of the Part B application shall include the following: 

1. Design plans. Design plans shall be certified by a professional engineer and shall consist of, at least, the following: 

a. A title sheet indicating the project title, who prepared the plans, the person for whom the plans were prepared, 

a table of contents, and a location map showing the location of the site and the area to be served. 

b. An existing site conditions plans sheet indicating site conditions prior to development. 

c. A base grade plan sheet indicating site base grades or the appearance of the site if it were excavated in its 

entirety to the base elevation, before installation of any engineering modifications or the beginning of any filing. 

d. An engineering modification plan sheet indicating the appearance of the site after installation of engineering 

modifications. More than one plan sheet may be required for complicated sites. This plan is required only for 

those sites with engineering modifications. 

e. A final site topography plan sheet indicating the appearance of the site, and final contours of the site at closing 

including the details necessary to prepare the site for long-term care. 

f. A series of phasing plan sheets showing the progression of site development through time. At a minimum, a 

separate plan shall be provided for initial site preparations and for each subsequent major phase or new area 

where substantial site preparation must be performed. Each such plan shall include a list of construction items 

and quantities necessary to prepare the phase indicated. 

g. A site monitoring plan showing the location of all devices for the monitoring of leachate production, 

groundwater quality, and gas production and venting. This plan shall include a table indicating the parameters to 

be monitored for the frequency of monitoring before and during site development. The groundwater monitoring 

plan shall include information as applicable under 9VAC20-81-250  or 9VAC20-81-260. 

h. A series of site cross-sections shall be drawn perpendicular and parallel to the site base line at a maximum 

distance of 500 feet between cross-sections and at points of grade break and important construction features. 

The location of the cross-sections shall be shown on the plan sheets and the section labeled using the site grid 

system. Where applicable, each cross-section shall show existing, proposed base and final grades; soil borings 

and monitoring wells that the section passes through or is adjacent to; soil types, bedrock and water table; 

leachate control, collection, and monitoring systems; limits of filling for each major waste type; drainage control 

structures; access roads and ramps on the site perimeter and within the active fill area; the filling sequence or 

phases; and other site features. 

i. Detailed drawings and typical sections for drainage control structures, access roads, fencing, leachate and gas 

control systems, and monitoring devices, buildings, signs, and other construction details. 

j. Plan sheets shall include: 
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(1) A survey grid with base lines and bench marks to be used for field control. 

(2) Limits of filling for each major waste type or fill area. 

(3) All drainage patterns and surface water drainage control structures both within the actual fill area and at the 

site perimeter. Such structures may include berms, ditches, sedimentation basins, pumps, sumps, culverts, pipes, 

inlets, velocity breaks, sodding, erosion matting, or other methods of erosion control. 

(4) Ground surface contours at the time represented by the drawing. Spot elevations shall be indicated for key 

features. 

(5) Areas to be cleared and grubbed and stripped of topsoil. 

(6) Borrow areas for liner materials, gas venting materials, berms, roadway construction, daily cover, and final 

cover. 

(7) All soil stockpiles including daily and final cover, topsoil, liner materials, gas venting materials, and other 

excavation. 

(8) Access roads and traffic flow patterns to and within the active fill area. 

(9) All temporary and permanent fencing. 

(10) The methods of screening such as berms, vegetation, or special fencing. 

(11) Leachate collection, control, storage, and treatment systems that may include pipes, manholes, trenches, 

berms, collection sumps, storage units, pumps, risers, liners, and liner splices. 

(12) Gas, leachate, and groundwater monitoring devices and systems. 

(13) Severe weather solid waste disposal areas. 

(14) Support buildings, scale, utilities, gates, and signs. 

(15) Special waste handling areas. 

(16) Construction notes and references to details. 

(17) Other site features. 

2. Closure plan. A detailed closure plan be prepared and submitted. Such a plan shall be prepared in two parts, one 

reflecting those measures to be accomplished at the midpoint of the permit period, and the other when the useful life 

of the landfill is reached. The plan shall show how the facility will be closed to meet the requirements of 9VAC20-81-160 

and 9VAC20-81-170.  The plan shall include the procedures to be followed in closing the site, sequence of closure, time 

schedules, final plans of completion of closure to include final contours, and long-term care plan sheets showing the 

site at the completion of closing and indicating those items anticipated to be performed during the period of long-term 

care for the site. The plans shall include a table listing the items and the anticipated schedule for monitoring and 

maintenance. In many instances this information can be presented on the final site topography sheet. 

3. Postclosure plan. A postclosure care plan containing long-term care information including a discussion of the 

procedures to be utilized for the inspection and maintenance of: run-off control structures; settlement; erosion 

damage; gas and leachate control facilities; monitoring for gas, leachate, and groundwater; and other long-term care 
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needs. 

B. A design report shall be submitted, which shall include supplemental discussions and design calculations, to facilitate 

department review and provide supplemental information including the following information: 

1. The design report shall identify the project title; engineering consultants; site owner, permittee and operator; 

proposed permitted acreage; hours of operation; wastes to be accepted; site life; design capacity; and the daily 

disposal limit. It shall also identify any variances desired by the applicant. 

2. A discussion of the basis for the design of the major features of the site, such as traffic routing, base grade and 

relationships to subsurface conditions, anticipated waste types and characteristics, phases development, liner 

design, leachate management system design, facility monitoring, and similar design features shall be provided. A list 

of the conditions of site development as stated in the department determination of site feasibility and the measures 

taken to meet the conditions shall be included. A discussion of all calculations, such as refuse-cover balance 

computations, stockpile sizing estimates, estimate of site life, and run-off and leachate volume estimates shall be 

included. The calculations shall be summarized with the detailed equations presented in an appendix. 

3. Specifications, including detailed instructions to the site operator for all aspects of site construction. 

a. Initial site preparations including specifications for clearing and grubbing, topsoil stripping, other excavations, 

berm construction, drainage control structures, leachate collection system, access roads and entrance, screening, 

fencing, groundwater monitoring, and other special design features. 

b. A plan for initial site preparation including a discussion of the field measurements, photographs to be taken, 

sampling and testing procedures to be utilized to verify that the in-field conditions encountered were the same as 

those defined in the feasibility report, and to document that the site was constructed according to the engineering 

plans and specifications submitted for department approval. 

C. Financial assurance documentation. When required by the Financial Assurance Regulations of Solid Waste Disposal, 

Transfer, and Treatment Facilities (9vAczo-7o),  the applicant shall provide the completed documentation to demonstrate 

compliance with those regulations; proof of financial responsibility must be for the entity identified in accordance with 

9VAC20-81-450  B 10. 

D. DEQ Form SW PTB (Part B Permit Application Form). The applicant shall submit a completed DEQ Form SW PTB. 

Statutory Authority 

§ 10.1-1402  of the Code of Virginia; 42 USC § 6941 et seq.; 40 CFR Part 258. 

Historical Notes 

Derived from Virginia Register Volume 27, Issue 12, eff. March 16, 2011; amended, Virginia Register Volume 27, Issue 22, 

eff. August 3, 2011. 
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Chuck Cohenour 
Senior Zoning Inspector 
Zoning Inspections Bra h 

FROM: 

County of Fairfax, Virginia 

 

MEMORANDUM 

  

DATE: August 2, 2013 

 

TO: 
	

Barbara Berlin, Director 
Zoning Evaluation Division 

SUBJECT: 

REFERENCE: 

Compliance Inspectio SE 80-L/V-061 

Expansion of Operation 
Furnace Road Associates, Inc. 
10001, 10201, 10209, 10215, 10219 and 10229 Furnace Road 
Lorton, Virginia 22079 
Tax Map Ref.: 113-1 ((01)) 0005, 113-1 ((01)) 0007, 113-1 ((01)) 0008, 

113-3 ((01)) 0001, 113-3 ((01)) 0002 and 113-3 ((01)) 0004 
Zoning District: R-1 
Mail Log Assignment: 2013-MV-0131 

On July 19, 2013, an inspection of 10001 Furnace Road, Tax Map Ref. Number 113-1 ((01)) 
0005, was conducted to determine if the established use on that parcel was in compliance with 
the Developmental Conditions of Special Exception SE 80-LN-061. 

Conclusion  
The property is in compliance with the Developmental Conditions of Special Exception SE 80-
LN-061. "*" indicates that the Developmental Condition was subject to this inspection. 

Summary 

*Condition 3: 

A copy of the Special Permit and the Non-Residential Use Permit 
A-0204-97 was posted at the business office of the scale house. 

Condition 4: 

Furnace Road Associates, Inc. has submitted an application for an amendment to 
the current Special Exception and the application is being processed. 

 

Department of Planning and Zoning 
Zoning Administration Division 

Zoning Inspections Branch 
12055 Government Center Parkway, Suite 829 

Fairfax, Virginia 22035-5508 
Phone 703-324-4300 FAX 703-324-1343 

www.fairfaxcounty.gov/dpz/  
Excellence * Innovation * Stewardship 
Integrity * Teamwork* Public Service 

DEPARTMENT OF 

PLANNING 
&ZONING 
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Barbara Berlin 
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Condition 5: 

This development condition is the bailiwick of the Geotechnical Review 
Board (GRB) and not within the scope of this inspection. 

Condition 6: 

This development condition is the bailiwick of the Geotechnical Review 
Board (GRB) and the Fire and Rescue Department and/or the Department 
of Public Works and Environmental Services (DPWES) and not within 
the scope of this inspection. 

Condition 7: 

This development condition is outside the scope of this inspection. 

Condition 8: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and not within the scope 
of this inspection. 

Condition 9: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and not within the scope 
of this inspection. 

Condition 10: 

This development condition is outside the scope of this inspection. 

Condition 11: 

This development condition is outside the scope of this inspection. 

Condition 12: 

This development condition is outside the scope of this inspection. 

Condition 13: 

This development condition is outside the scope of this inspection. 

SEA 80-MV-061 Inspection Furnace Road 
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*Condition 14: 

At the time of this inspection, no evidence was observed that gave the 
indication of any materials begin or having been burned. 

Condition 15: 

This development condition is outside the scope of this inspection. 

*Condition 16: 

The tire wash system is in place and was operable. At the time of this 
inspection, the site was dusty and the tire wash was not necessary. The 
travel portion between the tire wash rack and the scale house was paved. 

Condition 17: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and not within the scope 
of this inspection. 

Condition 18: 

Condition 19: 

Condition 20: 

Condition 21: 

Condition 22: 

Condition 23: 

This development condition is outside the scope of this inspection. 

This development condition is outside the scope of this inspection. 

This development condition is outside the scope of this inspection. 

This development condition has been met and is in compliance. 

This development condition is outside the scope of this inspection. 

This development condition is outside the scope of this inspection. 
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Condition 24: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and Department of 
Environmental Quality (DEQ) and not within the scope of this inspection. 

Condition 25: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and not within the scope 
of this inspection. 

*Condition 26: 

The Emergency Contingency Plan, containing a list of landfill contacts 
was on site and was reviewed during this inspection. Those contacts 
were listed along with contact telephone numbers. I was advised that the 
plan had been updated on July 1, 2013 with copies begin forwarded to the 
Lorton Fire Department and the Public Safety Telecommunications 
Operations Center. 

Condition 27: 

Condition 28: 

Condition 29: 

This development condition is outside the scope of this inspection. 

This development condition is outside the scope of this inspection. 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and not within the scope 
of this inspection. 

*Condition 30: 

This development condition could not be examined due to the extent of 
the landfill and the terrain. 

Condition 31: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and not within the scope 
of this inspection. 
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Condition 32: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 

*Condition 33: 

The undisturbed buffer of trees along the northern boundary was 
observed. 

Condition 34: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 

*Condition 35: 

Sound Level readings were taken at the scale house (during operations) 
66 dB (1), at the entrance on Furnace Road 62 dB (2); on Furnace Road 
adjacent to the tire wash 53 dB (3) Furnace Road near the northern corner 
of the site 49 dB (4); at the intersection Whitehaven Court and Fifth Place 
46 dB (5) and in the cul-de-sec near 8400 Whitehaven Court 47 dB (6). 
(Figure 1) 

Condition 36: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 

Condition 37: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 

Condition 38: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 
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Condition 39: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 

Condition 40: 

This development condition is outside the scope of this inspection. 

Condition 41: 

This development condition is the bailiwick of the Department of Public 
Works and Environmental Services (DPWES) and the Urban Forest 
Management (UFM) and is not within the scope of this inspection. 

Condition 42: 

This development condition is outside the scope of this inspection. 

Condition 43: 

This development condition is outside the scope of this inspection. 

* Condition 44: 

Truck traffic on southbound Furnace Road cannot turn left into this 
landfill due to the construction of the entrance. Only northbound truck 
traffic can negotiate the entrance. The operators of the landfill have 
posted a letter on the entrance side of the scale house advising those 
using the landfill of the traffic restrictions on Lorton Road. A copy of 
this letter is distributed to users two times permit year. A copy of that 
letter is attached to this report. 

Condition 45: 

This development condition is outside the scope of this inspection. 

*Condition 46: 

Truck traffic on southbound Furnace Road cannot turn left into this 
landfill due to the construction design of the entrance. A determination 
as to if the turn land is in accordance with VDOT or FCDOT standards 
would be outside the scope of this inspection. 
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*Condition 47: 

Truck traffic on northbound Furnace Road has a right turn lane into the 
landfill. A determination if the turn lane is in accordance with VDOT or 
FCDOT standards would be outside the scope of this inspection. 

*Condition 48: 

No other entrance into the landfill was observed. 

*Condition 49: 

This development condition has been met and is in compliance as the 
landfill has one full time water truck actively laying down water to 
control the dust. Due to the size of the site, it is questionable that one full 
time water truck can sufficiently control the dust during dry conditions. 

*Condition 50: 

The landfill exit is designed not to allow truck traffic to turn right onto 
northbound Furnace Road. If a vehicle is less than 9 feet in height, it can 
turn right and exit the landfill northbound on Furnace Road. 

Condition 51: 

This development condition is outside the scope of this inspection. 

Condition 52: 

Condition 53: 

Condition 54: 

This development condition is the bailiwick of the Fairfax County Park 
Authority (FCPA) and is not within the scope of this inspection. 

This development condition is outside the scope of this inspection. 

This development condition has been met and is in compliance. 

Condition 55: 

This development condition is the bailiwick of the Fairfax County Park 
Authority (FCPA) and is not within the scope of this inspection. 

SEA 80-MV-061 Inspection Furnace Road 
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Condition 56: 

This development condition is the bailiwick of the Fairfax County Health 
Department and is not within the scope of this inspection. 

Fairfax County DTA Report 
Traffic Advisory Letter 
Photographs: June 26, 2013 and July 19, 2013 

Figure 1— location where sound readings were obtained 
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July 1, 2013 

Dear Valued Customer: 

Our Special Exception Permit with Fairfax County requires us to notify you of certain 
traffic restrictions pertaining to the use of Lorton Road. In short, our permit condition 
limits the acceptable travel ways for those using our facility and requires the avoidance of 
any route that passes in the vicinity of Lorton School. Specifically the permit condition 
reads as follows: 

Truck traffic to and from the site (Lorton Landfill) from the east, north and 
south shall be required to use only that portion of Furnace Road between U.S. 
Route #1 of 1-95. Truck traffic entering the site from the west via Route #123 
shall use the section of Furnace Road between the site entrance and Route 
#123. Truck traffic entering the site from any direction shall avoid Lorton 
Road in the vicinity of Lorton School 

We thank you for your cooperation in meeting this requirement. Please insure that your 
truck routes comply with this requirement. If you have any questions regarding this, or 
any other matter, please do not hesitate to call me at (703) 690-1525. Again, thank you 
for your assistance in reducing truck traffic on Lorton Road. 

Sincerely, 

Larry Bayne 
Facility Manager 
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Ail Inspections 

Print Date: 01/31/2014 

Project Name: OVERLOOK RIDGE 001883-SP-002-3 
	

Plan Number: 001883-SP -002 
	

S&E Date: 01/30/2014 

Inspector: Martin Klema 
	

PS: r' RP: r BH: f Area: 1 

Inspection Date a  Initials Type Viol Status Viol Clear By 	Work Location Remark 
01/20/2010 JAS SE ite Entire site is permanently stablized no issues found. 

E&S inspection made per DCR requirements 
02/04/2010 JAS ON .ite Minor site plan inspection. Problems encountered. 

Project monitoring. Reviewing plans. Superintendent 
meeting 

02/12/2010 JAS SE ite Sediment traps inspected. Super Silt Fence inspected 

02/26/2010 JAS SE ..ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

03/12/2010 JAS SE ..ite Sediment traps inspected. Silt Fence inspected. 
Super Silt Fence inspected. Temp. Stabilization 
inspected 

03/24/2010 JAS AS .ite Air temperature checked. Alternate paving. Sealing 
Joints. Shoulder stabilization (pavement) inspection 

03/24/2010 JAS SE -ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

04/02/2010 JAS AS ite Air temperature checked. Checked for proper crown 

04/02/2010 JAS SE .ite 

ite 

Sediment traps inspected. Entire site is permanently 
stablized no issues found. E&S inspection made per 
DCR requirements 
Inspecting Overlay. Shoulder stabilization (pavement) 
inspection 

04/16/2010 JAS AS 

34/16/2010 JAS SE .ite Sediment traps inspected. Seed and mulch all 
denuded areas. Silt Fence inspected. Super Silt 
Fence inspected 

04/27/2010 JAS SE ..ite Sediment traps inspected. Seed and mulch all 
denuded areas. Silt Fence inspected. Stabilization 
needed. Super Silt Fence inspected. Temp. 
Stabilization inspected 

05/07/2010 JAS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

05/21/2010 JAS SE r ite  Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected 

6/07/2010 JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

06/18/2010 JAS SE Site 

Site 

Entire site is permanently stablized no issues found. 
	 E&S inspection made per DCR requirements 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

06/29/2010 JAS SE 

07/09/2010 JAS SE Site Sediment traps inspected. Seed and mulch all 
denuded areas. Silt fence inspected. Stabilization 
needed. Stockpile inspection. Super silt fence 
inspected 



All Inspections 

Print Date: 01/31/2014 

Inspection Date Initials Type 1 	Viol Status 'Viol Clear By Work Location Remark 

07/23/2010 AS SE ite Construction Entrance installed per County 
requirements. Sediment traps inspected. Silt fence 
inspected. Super silt fence inspected 

08/06/2010 AS SE ite 

.ite 

Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements 

'/19/2010 AS SE Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements  
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

08/27/2010 AS SE ite 

09/13/2010 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements 

09/24/2010 AS SE ite Sediment traps inspected. Silt fence installed per 
approved plan.. Super silt fence inspected 

10/01/2010 AS SE ... ite Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements. 
Sediment traps inspected 

10/15/2010 AS SE 
H 

.ite Construction Entrance installed per County 
requirements. Required E&S Inspection made after 
heavy rain event.. Sediment traps inspected. Silt 
fence installed per approved plan.. Super silt fence 
inspected 

10/26/2010 AS SE -ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

11/08/2010 AS SE ite Required E&S Inspection made after heavy rain 
event.. Sediment traps inspected. Silt fence installed 
per approved plan.. Super silt fence inspected 

11/22/2010 AS SE ite Entire site is permanently stabfized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected. Silt fence installed per 
approved plan.. Super silt fence inspected 

11/30/2010 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements. 
Sediment traps inspected. Silt fence installed per 
approved plan. 

12/03/2010 AS SE ...ite Required E&S Inspection made after heavy rain 
event. 

12/14/2010 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected 

12/27/2010 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected 

01/11/2011 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected. Silt fence installed per 
approved grading plan 

01/28/2011 AS SE ite Required E&S Inspection made after heavy rain 
event. 

02/03/2011 AS SE ...ite Sediment traps Inspected. Silt fence installed per 
approved grading plan. Super silt fence installed per 
approvedgl•ac_Alg_plan 



All inspections 

Print Date: 01/31/2014 

Inspection Date i 	Initials Type Viol Status Viol Clear By I 	Work Location Remark 
02/15/2011 AS SE ite Construction Entrance installed per Coun#y  

requirements. Sediment traps inspected. Seed and 
mulch all denuded areas. Silt fence installed per 
approved grading plan. Stabilization needed. Super 
silt fence installed .er 	•roved grading plan  
Entire site is permanently stablized no issues found.  
E&S inspection made per OCR requirements 

02/23/2011 AS SE Site 

03/01/2011 AS SE Site Required E&S Inspection made after heavy rain  
event. 

03/15/2011 AS SE .ite Required E&S Inspection made after heavy rain  
event. 

03/22/2011 AS SE ite Entire site is permanently stablized no issues found.  
E&S inspection made per OCR requirements. 
Required E&S Inspection made after heavy ram 
event.. Seed and mulch all denuded areas. Silt fence 
installed.era••roved. 	• • tan  

04/08/2011 AS SE .ite Required E&S Inspection made after heavy rain  
event. 

i34/19/2011 AS SE ite Required E&S Inspection made after heavy rain  
event. 

05/06/2011 AS SE 

- 

ite Construction Entrance installed per County  
requirements. Required E&S Inspection made after 
heavy rain event.. Sediment traps inspected. Silt 
fence installed per approved grading plan 

45/12/2011 AS SE ite Construction Entrance installed per County  
requirements. Sediment #raps inspected. Silt fence 
installed per approved grading plan. Stabilization 
needed. Super silt fence installed per approved 
I 	• •Ian  

.5/17/2011 AS SIS 

I5/18/2011 AS SE s. ite Required E&S Inspection made after heavy rain  
event. 

45/23/2011 AS SE ite Conservation awards inspection.  

46/01/2011 AS SE ite Entire site is permanently stablized no issues found.  
E&S inspection made per OCR requirements 

16/07/2011 AS SE ite Silt fence installed per approved grading plan. Super  
silt fence installed per approved grading plan. 
Checking site for EPA. 

46/23/2011 AS SE ... ite Construction Entrance installed per County  
requirements but not in compliance. Talked to 
site super. to stop the flusher truck from going North 
in the South bound lane while sweeping. 

46/24/2011 AS SE +Re Required E&S Inspection made after heavy rain  
event.. Sediment traps inspected. Silt fence installed 
per approved grading plan. Super silt fence installed 
• eraI.roved • 	4 •Ian  

17/01/2011 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements. 
Sediment traps inspected 

7/15/2011 AS SE .ite Required E&S Inspection made after heavy rain 
event. 



All Inspections 

Print Date: 01/31/2014 

Inspection Date 	Initials Type Viol Status Viol Clear By 	Work Location Remark 

07/29/2011 	JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

08/1212011 	JAS SE Site 

p9/08f2011 	JAS SE Site Required E&S Inspection made after heavy rain 
event. 

09/13/2011 	JAS SE ,Site Required E&S Inspection made after heavy rain 
event. . Sediment traps inspected. Seed and mulch all  
denuded areas.. Stabilization needed 

09/21/2011 	JAS AT Ali lines past still need water tight easement lock 
down castings. 

09/23/2011 	JAS SE Site Required E&S inspection made after heavy rain 
event. 

09/27/2011 	JAS FA Ali castings inspected. Faxed Field Approval to Leon 
Lyles @ (703) 803-3297, Watertight castings are 
installed 

10/03/2011 	JAS TV Access to manholes in easement require off-road 
equipment. Access to manholes is not a problem. All 
easement castings are locked. All lines to TV have 
been Field Approved. Faxed TV request to Mickey 
Pettry @ (703) 250-7632 

10/07/2011 	\JAS SE Site Project completed, letter 18 sent to Supervisor for his 
review.Required E&S inspection made. Sediment 
traps inspected. Silt fence installed per approved 
grading plan 

10/11/2011 	JAS GN —Site Checked on sanitary sewer complaint will met today 
10-12-11 @ the Treatment Plant 
with Larry Baynes to discuss the issue. 

10/12/2011 	JAS CO 

_ 

Met with developer. Met with I-1/0 association. 
Problems encountered. 
Oder complaint from Sanitary Sewer. 

10/21/2011 	JAS SE Site Required E&S inspection made after heavy rain 
event. 

11/02/2011 	JAS SS 

SE 

Site 

lie 

Took photo of M/H C for futuer tie in. from 1-95 Lateral 
Plug. 
Sediment traps inspected. Silt fence installed per 
approved grading plan. Super silt fence installed per 
approved grading plan 

11/02/2011 	JAS 

11/04/2011 	JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

11/18/2011 	JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

12/02/2011 	JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

12/16/2011 	JAS SE - Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

12/27/2011 	JAS SE Site Construction Entrance installed per County 
requirements. Required E&S inspection made after 
heavy rain event.. Silt fence installed per approved 
grading plan. Super silt fence installed per approved 
grading plan 



All Inspections 

Print Date: 01/31/2014 

Inspection Date Initials Type Viol Status Viol Clear By Work Location Remark 

01/06/2012 JAS TV Faxed TV request to Mickey Pettry @ (703) 
250-7632. Access to manholes in easement require 
off-road equipment. Access to manholes is not a 
problem. All easement castings are locked. All 
manhole openings are exposed  
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

01/13/2012 JAS SE Site 

01/24/2012 JAS SE Site 

. W.M. 

Required E&S Inspection made after heavy rain 
event. 

01/25/2012 JAS GN Reviewing plans T.V. report with Mickey Pettrey, Paul 
Farrel,Ed Ballard. 

02/14/2012 JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

02/24/2012 UAS SE 

SE 

site 

Site 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

03/07/2012 JAS 

03/19/2012 JAS SE Site Sediment traps inspected. Silt fence installed per 
approved grading plan. Super silt fence installed per 
approved grading plan 

03/21/2012 JAS TV Access to manholes is not a problem. All easement 
castings are locked. All lines to TV have been Field 
Approved. All manhole openings are exposed. Faxed 
TV request to Mickey Pettry @ (703) 250-7632. 
Please RUSH as requested. Re-TV corrected sewer 
lines 

03/28/2012 UAS SE Site 

N. te 

ite 

Entire site is permanently stablized no issues found. 
	 E&S inspection made per DCR requirements 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 
Required E&S Inspection made after heavy rain 
event. 

04/06/2012 JAS SE 

04/19/2012 JAS SE 

05/03/2012 JAS SE ite 

4 te 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 
Required E&S Inspection made after heavy rain 
event. 

05/15/2012 JAS SE 

05/24/2012 JAS SE ite Required E&S Inspection made after heavy rain 
event. 

06/11/2012 JAS SE hs,  ite 

ite 

ite 111 	  

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected. Super silt fence installed 
per approved grading plan  
Entire site is permanently stablized no issues found. 

	 E&S inspection made per DCR requirements 
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected. Silt fence installed per 
approved grading plan. Super silt fence installed per 
approved grading plan 

06/25/2012 JAS SE 

07/05/2012 JAS SE 

07/18/2012 JAS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event.. Sediment traps inspected 
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8/02/2012 JAS SE Site 

Site 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event.. Sediment traps inspected. Silt fence installed 
per approved grading plan. Super sift fence installed 
per approved grading plan 

8/09/2012 JAS SE 

08/13/2012 JAS SS Site 

Site 

As-built inspection. Faxed Mickey Pettry San.Sewer 
	 As-built final approval letter @ (703) 250-7632 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event. 

08/20/2012 JAS SE - 

08/29/2012 JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements. 
Required E&S Inspection made after heavy rain 
event.. Sediment traps inspected. Silt fence installed 
per approved grading plan 

09/11/2012 JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per OCR requirements. 
Sediment traps inspected. Silt fence installed per 
approved grading plan. Super silt fence installed per 
approved grading plan 

09/24/2012 JAS SE Site Required E&S Inspection made after heavy rain 
event.. Sediment traps inspected. Silt fence installed 
per approved grading plan. Super silt fence installed 
per approved grading plan 

10/09/2012 AS SE Site Required E&S Inspection made after heavy rain 
event.. Sediment traps inspected. Silt fence installed 
per approved grading plan. Super silt fence installed 
per approved grading plan 
Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

10/19/2012 AS SE ite 

10/31/2012 AS SE ite Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event. 

11/14/2012 AS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

11/20/2012 AS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Sediment traps inspected 

11/28/2012 AS SE Site Entire site is permanently stablized no issues found. 
E&S ins section made .er DCR re.uirements 

12/06/2012 AS SE Site Sediment traps inspected. Silt fence installed per 
approved grading plan. Super silt fence installed per 
approved grading plan 

12/18/2012 AS SE Site Construction Entrance installed per County 
requirements. Required E&S inspection made after 
heavy rain event.. Silt fence installed per approved 
grading plan. Super silt fence installed per approved 
• radin • • Ian 
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1/02/2013 MIN 
MIIIIIMEE 

Ellfence 

',..ite Entire 

Entrance installed per County  /1/14/2013 AS 	SE Construction 
requirements. Required E&S Inspection made after 
heavy rain event.. Sediment traps inspected. Silt 

installed per approved grading plan. Super silt 
fence installed per 	PP 	grading plan  

/1/22/2013 AS SE site is permanently stablized no issues found.  
inspection made per 	g 

12/05/2013 AS SE ..ite Entire site is permanently stablized no issues found.  
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event. 

12/19/2013 

13/01/2013 

AS SE te Entire site is permanently stabrized no issues found.  
E&S inspection made per DCR requirements. 
Sediment traps inspected. Silt fence. installed per 
approved grading plan. Super silt fence installed per 
approved grading plan  

AS SE le Entire site is permanently stablized no issues found.  
E&S inspection made per DCR requirements, 
Required E&S Inspection made after heavy rain 
event. 

$3/12/2013 AS SE te Cons#ruction Entrance installed per County  
requirements. Entire site is permanently stablized no 
issues found. E&S inspection made per DCR 
requirements. Required E&S Inspection made after 
hea 	rain event.. Sediment trans ins+acted 

*3/15/2013 AS GN office Reviewing plans with Martin Risen & Ed Ballard on  
the Phaseing of this site for Conserva#ion plantings 
and Public use. 

/3/26/2013 AS SE te Entire site is permanently stablized nc issues found.  
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
even#. Sediment  traps inspected  

/3/27/2013 AS SE le Entire site is permanently stablized no issues found.  
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event. 

/4/09/2013 AS GN le Problems encountered. Project monitoring. Reviewing  
plans. Superintendent meeting 
Met with County Staff to discuss the Landfill out of 
compliance proffer  

1' /09/2013 AS SE e Contractor not following E&S narrative per approved  
plan. Seed and mulch all denuded areas. Silt fence 
installed per approved grading plan. Super silt fence 
installed per approvedgrading 

/4/24/2013 AS SE ite Slit fence installed per approved grading plan. Super  
silt fence instalred per approved grading plan, still 
workin+ on 10130 issued fom last week. 

15/07/2013 AS SE ite Entire site is permanently stablized no issues found.  
E&S inspection made per 	q 

*5/20/2013 AS SE +.ite Entire site is permanently stablized no issues found.  
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JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

06/10/2013 JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements. 
Required E&S Inspection made after heavy rain 
event. Sediment traps inspected. Silt fence installed 
per approved grading plan. Super silt fence installed 
per approved grading plan 

07/01/2013 JAS SE Site Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements 

07/19/2013 JAS SE Site 

bite 

Entire site is permanently stablized no issues found. 
E&S inspection made per DCR requirements  
inspected site with PM, advised to clean all SB 
dewatering devises and trash racks, provide access 
to structures and outfalls for inspection, stabilize all 
eroded ditchlines along acces rd on perimeter of site. 
No SB design details found in the approved plan, 
reseach required as to how each got built?? 

08/08/2013 MEK SE 

08/15/2013 MEK SE Isite Crews working on re-grading and stabilization of 
dithllnes along access rd, weed eating all pond 
structures and outfalls noww completed, Advised site 
forman that no further warnings are to be given for 
dust control, next occurance will be a violation. Also 
advise foreman of the following: install dewatering 
device on pond 1, outfall banks are vertical and 
suspect inadequate outfall channel; pond 2, clean out 
sediment; pond 3, remove fabric from dewatering 
device; pond 4, remove fabric from dewateriing 
device. pond 5, no visible dewatering device-rectify; 
pond 6, remove cp at dewatering device and provide 
holes in device for low flow drainage; pond 7 2yr weir 
clogged, possible sediment clean out required no 
visible dewatering device. 

b8/27/2013 MEK SE site perimeter access rd ditchs no re-stabilized with matting and 
seed, some sprouting. Crew cleanig out pond 8, 3-4 ft 
sediment. Awaiting Engineer revisi000n for sediment 
basins. Advised site foreman to remove concrete and 
dbris from outfall at SB 9 must use rip rap stone per 
plan. Filter fabric on dewatering devices of other SB'd 
has been removed and unclogged and draining clear 
water off as it should. 

09/09/2013 MEK SE site all sediment basins have been cleaned out. Awaiting 
plan revision from Design engineer for talcs on all 
sed basins. Advised site manager that all outfalls are 
to be armored with rip rap per plan design. 

09/23/2013 MEK SE site controls OK, awaiting plan rev on Sed basins 
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— 

I Viol Clear By 
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TE iolation 
eleased 

11/08/2013 le perimeter 
.asins 

Have not received the required plan revision for the 
existing sediment basins design and construction 
details. Sediment Basin 9 has free flowing sediment 
laden runoff passing directly through structure & down 
stream, no dewatering device attached per VESCH 
std. 3.14. Dewatering device on sect basin 5 is leaking 
and therefore defective not providing any filtering. 
Retail-  dewaterin. device immediatel 

10/15/2013 Extended 11/08/2013 Engineer advised that crew is onsite working on 
violation corrections. Due to several days of rain work 
could not be completed as scheduled. OK to extend til 
18th 

10/17/2013 -ite Met landscaper and LA and project Eng. Reviewed 
UFM punchlist from fridays inspection. Contractor 
advised that plant materials are coming in next week 
and additional crews will be added to complete work. 
It was agreed that herbicide would not be used 
around trees and that the weed eaters will not get 
closer than 12" to trees and srhubs with the balance 
being done by hand. It was agreed that the developer  
could decide wether plastic tubing on all trees, for 
deer protection, would be used or if it madde more 
financial sense to just replace damaged trees as they 
occur. Re tort sent to UFM. 

10/17/2013 ,ite pond 5 Crews onsite dewatering and repiaring leaking 
dewatering device. Pumps discharging into filter bags, 
no issues. 

10/18/2013 

10/18/2013 ISE 
1 

xtended 11/08/2013 talcs anrned 

revision  

pondn 5dfPoredrarwepyesterday ES  

device 
Engineers

a nr edw 

all

s   workings

Bplan 

 o 
device,

w a   te rawa
iting 
 ing   inspection,  c 

. ond 5 RCP pipr from head wall was found to have settled 
causing leaking joint, advised site manager and 
contractor to adjust pipe for line and grade and install 
concreet collar. Work to be complleted Monday on 
this pond 

10/31/2013 

10/31/2013 

El 

MIMI 

E side site meeting with UFM and developer and contractor, 
inspect progress and quality of required 
plantings.Creww has increased to 14, advised on 
pruning and mulching requirements and advised to 
correct deficiencies of same through out 
maintenance incomplaince, awaiting plan rev 
submission for corrections to SB's throu h out site 

11/05/2013 El= iolation 
Released 

11/08/2013 Required plan revision submitted today, only 
dewaterin 	device on •ond 9 remains outstandin•. 

11/15/2013 ISE ite ponds SB 9 has been retrofitted though it appears 
ewateriing device invert in is at wrong elevation, site 

meeting scheduled for next week to review. Also it 
appears several SB's will require dewatering and 
sediment removal based on revised plan elevations. 
Supt has been advised to survey to verify and 
•roceed as re uired. 
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MEK 

Type 

SE 

SE 
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11/18/2013 site 

site ponds 

Dewatering device has been corrrected per revised 
plan reqs on SB9, unworked slopes are being 
re-graded in prep for stabilization, others have been 
hydro seeded. 
sediment basins functioning, Supt scheduling 
sediment removal pending survey results. 

12/02/2013 

12/16/2013 MEK El site plantings continue throughout, advised developer to 
provide replacements along furnace rd 

12/16/2013 MEK SE 

1 	  

site controls in compliance, developer working on 
surveying SB's for possible sediment removal  
Review post pack and cctv, punch work required as 
follows: 951-950 Re-clean line, remove and replace 
pipe 11.3' multiple defects, sag, remove sediment and 
remove and replace rip rap at outfall 950. Rectify low 
compaction results/ reports. Report sent to developer 
with post pack return. 

12/19/2013 MEK PR 

12/23/2013 MEK SE site advise site manager to stabilize all areas disturbed by 
recent lanscaping efforts. Provide TFD's DD's to 
promote possitive flow to riprap channels, several 
areas noticed in todays rain event flowing down 
slopes and not channels, also regrade terraces to flo 
to channels as well. 

01/16/2014 MEK SE site Sediment basins in compliance 

01/30/2014 EK SE Site sed basins frozen, no offsite issues found, controls 
OK 

Total Records: 149 



LO
UDO

UN COUNTY

PRINC E WILLIAM COUNTY

CITY OF
FALLS CHURCH

ARLINGTON COUNTY

CITY OF AL EX ANDRIA
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3.16%

FALLS CHURCH
3.77%
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5.02%PRINCE WILLIAM COUNTY

FAIRFAX COUNTY

ZIP CODE AREA
2012 

MEAN
2013 

MEAN
PERCENT 
CHANGE

ALEXANDRIA 369,955 380,715 2.91
ANNANDALE 366,264 380,881 3.99
BURKE 382,480 395,274 3.35
CENTREVILLE 330,259 340,642 3.14
CHANTILLY 390,658 405,494 3.80
CLIFTON 609,373 619,250 1.62
FAIRFAX 418,712 432,009 3.18
FAIRFAX STATION 587,881 601,818 2.37
FALLS CHURCH 369,629 383,559 3.77
GREAT FALLS 930,477 971,014 4.36
HERNDON 406,751 428,013 5.23
LORTON 332,476 349,150 5.02
McLEAN 762,002 786,105 3.16
OAKTON 624,911 639,551 2.34
RESTON 362,028 379,812 4.91
SPRINGFIELD 361,529 373,874 3.41
VIENNA 586,948 610,521 4.02

NOTE: THE MEAN IS THE AVERAGE VALUE.
             IT IS USED HERE AS A REPRESENTATIVE NUMBER.

 Property owners are cautioned against assuming that any percentages reported 
 here have been applied to any individual assessment.  The percentages are only 
 shown as a measure of the change in mean value for a large group of properties 
 from one year to the next.

2013 ASSESSMENT YEAR
RESIDENTIAL ANALYSIS BY ZIP CODE AREA

Vacant and Improved Residential Property
(Equalization Only)
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 GLOSSARY 
 This Glossary is provided to assist the public in understanding 
 the staff evaluation and analysis of development proposals. 
 It should not be construed as representing legal definitions. 
 Refer to the Fairfax County Zoning Ordinance, Comprehensive Plan 
 or Public Facilities Manual for additional information. 
 
ABANDONMENT:  Refers to road or street abandonment, an action taken by the Board of Supervisors, usually through the public hearing 
process, to abolish the public's right-of-passage over a road or road right-of way.  Upon abandonment, the right-of-way automatically 
reverts to the underlying fee owners.  If the fee to the owner is unknown, Virginia law presumes that fee to the roadbed rests with the 
adjacent property owners if there is no evidence to the contrary. 
 
ACCESSORY DWELLING UNIT (OR APARTMENT):  A secondary dwelling unit established in conjunction with and clearly subordinate to 
a single family detached dwelling unit.  An accessory dwelling unit may be allowed if a special permit is granted by the Board of Zoning 
Appeals (BZA).  Refer to Sect. 8-918 of the Zoning Ordinance. 
 
AFFORDABLE DWELLING UNIT (ADU) DEVELOPMENT:  Residential development to assist in the provision of affordable housing for 
persons of low and moderate income in accordance with the affordable dwelling unit program and in accordance with Zoning Ordinance 
regulations.  Residential development which provides affordable dwelling units may result in a density bonus (see below) permitting the 
construction of additional housing units.  See Part 8 of Article 2 of the Zoning Ordinance. 
 
AGRICULTURAL AND FORESTAL DISTRICTS:  A land use classification created under Chapter 114 or 115 of the Fairfax County Code 
for the purpose of qualifying landowners who wish to retain their property for agricultural or forestal use for use/value taxation pursuant to 
Chapter 58 of the Fairfax County Code. 
 
BARRIER:  A wall, fence, earthen berm, or plant materials which may be used to provide a physical separation between land uses.  Refer 
to Article 13 of the Zoning Ordinance for specific barrier requirements. 
 
BEST MANAGEMENT PRACTICES (BMPs):  Stormwater management techniques or land use practices that are determined to be the 
most effective, practicable means of preventing and/or reducing the amount of pollution generated by nonpoint sources in order to improve 
water quality. 
 
BUFFER:  Graduated mix of land uses, building heights or intensities designed to mitigate potential conflicts between different types or 
intensities of land uses;  may also provide for a transition between uses.  A landscaped buffer may be an area of  open, undeveloped land 
and may include a combination of fences, walls, berms, open space and/or landscape plantings.  A buffer is not necessarily coincident  with 
transitional screening. 
 
CHESAPEAKE BAY PRESERVATION ORDINANCE:  Regulations which the State has mandated must be adopted to protect the 
Chesapeake Bay and its tributaries.   These regulations must be incorporated into the comprehensive plans, zoning ordinances and 
subdivision ordinances of the affected localities.  Refer to Chesapeake Bay Preservation Act, Va. Code Section 10.1-2100 et seq and VR 
173-02-01, Chesapeake Bay Preservation Area Designation and Management Regulations. 
 
CLUSTER DEVELOPMENT:  Residential development in which the lots are clustered on a portion of a site so that significant 
environmental/historical/cultural resources may be preserved or recreational amenities provided.  While smaller lot sizes are permitted in a 
cluster subdivision to preserve open space, the overall density cannot exceed that permitted by the applicable zoning district.  See Sect. 2-
421 and Sect. 9-615 of the Zoning Ordinance. 
 
COUNTY 2232 REVIEW PROCESS:  A public hearing process pursuant to Sect. 15.2-2232 (Formerly Sect. 15.1-456) of the Virginia Code 
which is used to determine if a proposed public facility not shown on the adopted Comprehensive Plan is in substantial accord with the 
plan.  Specifically, this process is used to determine if the general or approximate location, character and extent of a proposed facility is in 
substantial accord with the Plan. 
 
dBA:  The momentary magnitude of sound weighted to approximate the sensitivity of the human ear to certain frequencies; the dBA value 
describes a sound at a given instant, a maximum sound level or a steady state value.  See also Ldn. 
 
DENSITY:  Number of dwelling units (du) divided by the gross acreage (ac) of a site being developed in residential use; or, the number of 
dwelling units per acre (du/ac) except in the PRC District when density refers to the number of persons per acre. 
 
DENSITY BONUS:  An increase in the density otherwise allowed in a given zoning district which may be granted under specific provisions 
of the Zoning Ordinance when a developer provides excess open space, recreation facilities, or affordable dwelling units (ADUs), etc. 
 
DEVELOPMENT CONDITIONS:  Terms or conditions imposed on a development by the Board of Supervisors (BOS) or the Board of 
Zoning Appeals (BZA) in connection with approval of a special exception, special permit or variance application or rezoning application in a 
"P" district.  Conditions may be imposed to mitigate adverse impacts associated with a development as well as secure compliance with the 
Zoning Ordinance and/or conformance with the Comprehensive Plan.  For example, development conditions may regulate hours of 
operation, number of employees, height of buildings, and intensity of development. 
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DEVELOPMENT PLAN:  A graphic representation which depicts the nature and character of the development proposed for a specific land 
area: information such as topography, location and size of proposed structures, location of streets trails, utilities, and storm drainage are 
generally included on a development plan.  A development plan is s submission requirement for rezoning to the PRC District.  A 
GENERALIZED DEVELOPMENT PLAN (GDP) is a submission requirement for a rezoning application for all conventional zoning districts 
other than a P District.  A development plan submitted in connection with a special exception (SE) or special permit (SP) is generally 
referred to as an SE or SP plat.  A CONCEPTUAL DEVELOPMENT PLAN (CDP) is a submission requirement when filing a rezoning 
application for a P District other than the PRC District; a CDP characterizes in a general way the planned development of the site.  A FINAL 
DEVELOPMENT PLAN (FDP) is a submission requirement following the approval of a conceptual development plan and rezoning 
application for a P District other than the PRC District; an FDP further details the planned development of the site.   See Article 16 of the 
Zoning Ordinance. 
 
EASEMENT:  A right to or interest in property owned by another for a specific and limited purpose.  Examples: access easement, utility 
easement, construction easement, etc.  Easements may be for public or private purposes. 
 
ENVIRONMENTAL QUALITY CORRIDORS (EQCs):  An open space system designed to link and preserve natural resource areas, 
provide passive recreation and protect wildlife habitat.  The system includes stream valleys, steep slopes and wetlands.  For a complete 
definition of EQCs, refer to the Environmental section of the Policy Plan for Fairfax County contained in Vol. 1 of the Comprehensive Plan. 
 
ERODIBLE SOILS:  Soils that wash away easily, especially under conditions where stormwater runoff is inadequately controlled.  Silt and 
sediment are washed into nearby streams, thereby degrading water quality. 
 
FLOODPLAIN:  Those land areas in and adjacent to streams and watercourses subject to periodic flooding; usually associated with 
environmental quality corridors.  The 100 year floodplain drains 70 acres or more of land and has a one percent chance of flood occurrence 
in any given year. 
 
FLOOR AREA RATIO (FAR):  An expression of the amount of development intensity (typically, non-residential uses) on a specific parcel 
of land.  FAR is determined by dividing the total square footage of gross floor area of buildings on a site by the total square footage of the 
site itself. 
 
FUNCTIONAL CLASSIFICATION:  A system for classifying roads in terms of the character of service that individual facilities are providing 
or are intended to provide, ranging from travel mobility to land access.  Roadway system functional classification elements include 
Freeways or Expressways which are limited access highways, Other Principal (or Major) Arterials, Minor Arterials, Collector Streets, and 
Local Streets.  Principal arterials are designed to accommodate travel; access to adjacent properties is discouraged.  Minor arterials are 
designed to serve both through traffic and local trips.  Collector roads and streets link local streets and properties with the arterial network.  
Local streets provide access to adjacent properties. 
 
GEOTECHNICAL REVIEW:  An engineering study of the geology and soils of a site which is submitted to determine the suitability of a site 
for development and recommends construction techniques designed to overcome development on problem soils, e.g., marine clay soils. 
 
HYDROCARBON RUNOFF:  Petroleum products, such as motor oil, gasoline or transmission fluid deposited by motor vehicles which are 
carried into the local storm sewer system with the stormwater runoff, and ultimately, into receiving streams; a major source of non-point 
source pollution.  An oil-grit separator is a common hydrocarbon runoff reduction method. 
 
IMPERVIOUS SURFACE:  Any land area covered by buildings or paved with a hard surface such that water cannot seep through the 
surface into the ground. 
 
INFILL:  Development on vacant or underutilized sites within an area which is already mostly developed in an established development 
pattern or neighborhood. 
 
INTENSITY:  The magnitude of development usually measured in such terms as density, floor area ratio, building height, percentage of 
impervious surface, traffic generation, etc.  Intensity is also based on a comparison of the development proposal against environmental 
constraints or other conditions which determine the carrying capacity of a specific land area to accommodate development without adverse 
impacts. 
 
Ldn:  Day night average sound level.  It is the twenty-four hour average sound level expressed in A-weighted decibels;  the measurement 
assigns a "penalty" to night time noise to account for night time sensitivity.  Ldn represents the total noise environment which varies over 
time and correlates with the effects of noise on the public health, safety and welfare. 
 
LEVEL OF SERVICE (LOS):  An estimate of the effectiveness of a roadway to carry traffic, usually under anticipated peak traffic 
conditions.  Level of Service efficiency is generally characterized by the letters A through F, with LOS-A describing free flow traffic 
conditions and LOS-F describing jammed or grid-lock conditions. 
 
MARINE CLAY SOILS:  Soils that occur in widespread areas of the County generally east of Interstate 95.  Because of the abundance of 
shrink-swell clays in these soils, they tend to be highly unstable.  Many areas of slope failure are evident on natural slopes.  Construction 
on these soils may initiate or accelerate slope movement or slope failure.  The shrink-swell soils can cause movement in structures, even in 
areas of flat topography, from dry to wet seasons resulting in cracked foundations, etc.  Also known as slippage soils. 
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OPEN SPACE:  That portion of a site which generally is not covered by buildings, streets, or parking areas.  Open space is intended to 
provide light and air; open space may be function as a buffer between land uses or for scenic, environmental, or recreational purposes. 
 
OPEN SPACE EASEMENT:  An easement usually granted to the Board of Supervisors which preserves a tract of land in open space for 
some public benefit in perpetuity or for a specified period of time.  Open space easements may be accepted by the Board of Supervisors, 
upon request of the land owner, after evaluation under criteria established by the Board.  See Open Space Land Act, Code of Virginia, 
Sections 10.1-1700, et seq. 
 
P DISTRICT:  A "P" district refers to land that is planned and/or developed as a Planned Development Housing (PDH) District, a Planned 
Development Commercial (PDC) District or a Planned Residential Community (PRC) District.  The PDH, PDC and PRC Zoning Districts 
are established to encourage innovative and creative design for land development; to provide ample and efficient use of open space; to 
promote a balance in the mix of land uses, housing types, and intensity of development; and to allow maximum flexibility in order to achieve 
excellence in physical, social and economic planning and development of a site.  Refer to Articles 6 and 16 of the Zoning Ordinance. 
 
PROFFER:  A written condition, which, when offered voluntarily by a property owner and accepted by the Board of Supervisors in a 
rezoning action, becomes a legally binding condition which is in addition to the zoning district regulations applicable to a specific property.  
Proffers are submitted and signed by an owner prior to the Board of Supervisors public hearing on a rezoning application and run with the 
land.  Once accepted by the Board, proffers may be modified only by a proffered condition amendment (PCA) application or other zoning 
action of the Board and the hearing process required for a rezoning application applies.  See Sect. 15.2-2303 (formerly 15.1-491) of the 
Code of Virginia. 
 
PUBLIC FACILITIES MANUAL (PFM):  A technical text approved by the Board of Supervisors containing guidelines and standards which 
govern the design and construction of site improvements incorporating applicable Federal, State and County Codes, specific standards of 
the Virginia Department of Transportation and the County's Department of Public Works and Environmental Services. 
 
RESOURCE MANAGEMENT AREA (RMA):  That component of the Chesapeake Bay Preservation Area comprised of lands that, if 
improperly used or developed, have a potential for causing significant water quality degradation or for diminishing the functional value of 
the Resource Protection Area.  See Fairfax County Code, Ch. 118, Chesapeake Bay Preservation Ordinance. 
 
RESOURCE PROTECTION AREA (RPA):  That component of the Chesapeake Bay Preservation Area comprised of lands at or near the 
shoreline or water's edge that have an intrinsic water quality value due to the ecological and biological processes they perform or are 
sensitive to impacts which may result in significant degradation of the quality of state waters.  In their natural condition, these lands provide 
for the removal, reduction or assimilation of sediments from runoff entering the Bay and its tributaries, and minimize the adverse effects of 
human activities on state waters and aquatic resources.  New development is generally discouraged in an RPA.  See Fairfax County Code, 
Ch. 118, Chesapeake Bay Preservation Ordinance. 
 
SITE PLAN:  A detailed engineering plan, to scale, depicting the development of a parcel of land and containing all information required by 
Article 17 of the Zoning Ordinance.  Generally, submission of a site plan to DPWES for review and approval is required for all residential, 
commercial and industrial development except for development of single family detached dwellings.  The site plan is required to assure that 
development complies with the Zoning Ordinance. 
 
SPECIAL EXCEPTION (SE) / SPECIAL PERMIT (SP):  Uses, which by their nature, can have an undue impact upon or can be 
incompatible with other land uses and therefore need a site specific review.  After review, such uses may be allowed to locate within given 
designated zoning districts if appropriate and only under special controls, limitations, and regulations.  A special exception is subject to 
public hearings by the Planning Commission and Board of Supervisors with approval by the Board of Supervisors; a special permit requires 
a public hearing and approval by the Board of Zoning Appeals.  Unlike proffers which are voluntary, the Board of Supervisors or BZA may 
impose reasonable conditions to assure, for example, compatibility and safety.  See Article 8, Special Permits and Article 9, Special 
Exceptions, of the Zoning Ordinance. 
 
STORMWATER MANAGEMENT:  Engineering practices that are incorporated into the design of a development in order to mitigate or 
abate adverse water quantity and water quality impacts resulting from development.  Stormwater management systems are designed to 
slow down or retain runoff to re-create, as nearly as possible, the pre-development flow conditions. 
 
SUBDIVISION PLAT:  The engineering plan for a subdivision of land submitted to DPWES for review and approved pursuant to Chapter 
101 of the County Code. 
 
TRANSPORTATION DEMAND MANAGEMENT (TDM):  Actions taken to reduce single occupant vehicle automobile trips or actions taken 
to manage or reduce overall transportation demand in a particular area. 
 
TRANSPORTATION SYSTEM MANAGEMENT (TSM) PROGRAMS:  This term is used to describe a full spectrum of actions that may be 
applied to improve the overall efficiency of the transportation network.  TSM programs usually consist of low-cost alternatives to major 
capital expenditures, and may include parking management measures, ridesharing programs, flexible or staggared work hours, transit 
promotion or operational improvements to the existing roadway system.  TSM includes Transportation Demand Management (TDM) 
measures as well as H.O.V. use and other strategies associated with the operation of the street and transit systems. 
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URBAN DESIGN:  An aspect of urban or suburban planning that focuses on creating a desirable environment in which to live, work and 
play.  A well-designed urban or suburban environment demonstrates the four generally accepted principles of design:  clearly identifiable 
function for the area; easily understood order; distinctive identity; and visual appeal. 
 
VACATION:  Refers to vacation of street or road as an action taken by the Board of Supervisors in order to abolish the public's 
right-of-passage over a road or road right-of-way dedicated by a plat of subdivision.  Upon vacation, title to the road right-of-way transfers 
by operation of law to the owner(s) of the adjacent properties within the subdivision from whence the road/road right-of-way originated. 
 
VARIANCE:  An application to the Board of Zoning Appeals which seeks relief from a specific zoning regulation such as lot width, building 
height, or minimum yard requirements, among others.  A variance may only be granted by the Board of Zoning Appeals through the public 
hearing process and upon a finding by the BZA that the variance application meets the required Standards for a Variance set forth in Sect. 
18-404 of the Zoning Ordinance. 
 
WETLANDS:  Land characterized by wetness for a portion of the growing season.  Wetlands are generally delineated on the basis of 
physical characteristics such as soil properties indicative of wetness, the presence of vegetation with an affinity for water, and the presence 
or evidence of surface wetness or soil saturation.  Wetland environments provide water quality improvement benefits and are ecologically 
valuable.  Development activity in wetlands is subject to permitting processes administered by the U.S. Army Corps of Engineers 
 
TIDAL WETLANDS:  Vegetated and nonvegetated wetlands as defined in Chapter 116 Wetlands Ordinance of the Fairfax County Code:  
includes tidal shores and tidally influenced embayments, creeks, and tributaries to the Occoquan and Potomac Rivers.  Development 
activity in tidal wetlands may require approval from the Fairfax County Wetlands Board. 
 
 Abbreviations Commonly Used in Staff Reports 
 
A&F 
ADU 
ARB 
BMP 
BOS 
BZA 
COG 
CBC 
CDP 
CRD 
DOT 
DP 
DPWES 
DPZ 
DU/AC 
EQC 
FAR 
FDP 
GDP 
GFA 
HC 
HCD 
LOS 
Non-RUP 
OSDS 
PCA 
PD 
PDC 

 

Agricultural & Forestal District 
Affordable Dwelling Unit 
Architectural Review Board 
Best Management Practices 
Board of Supervisors 
Board of Zoning Appeals 
Council of Governments 
Community Business Center 
Conceptual Development Plan 
Commercial Revitalization District 
Department of Transportation 
Development Plan 
Department of Public Works and Environmental Services 
Department of Planning and Zoning 
Dwelling Units Per Acre 
Environmental Quality Corridor 
Floor Area Ratio 
Final Development Plan 
Generalized Development Plan 
Gross Floor Area 
Highway Corridor Overlay District 
Housing and Community Development 
Level of Service 
Non-Residential Use Permit 
Office of Site Development Services, DPWES 
Proffered Condition Amendment 
Planning Division 
Planned Development Commercial 
 
 

PDH 
PFM 
PRC 
RC 
RE 
RMA 
RPA 
RUP 
RZ 
SE 
SEA 
SP 
TDM 
TMA 
TSA 
TSM 
UP & DD 
VC 
VDOT 
VPD 
VPH 
WMATA 
WS 
ZAD 
ZED 
ZPRB 
 
 

Planned Development Housing 
Public Facilities Manual 
Planned Residential Community 
Residential-Conservation  
Residential Estate  
Resource Management Area 
Resource Protection Area 
Residential Use Permit 
Rezoning 
Special Exception 
Special Exception Amendment 
Special Permit 
Transportation Demand Management 
Transportation Management Association 
Transit Station Area 
Transportation System Management 
Utilities Planning and Design Division, DPWES 
Variance 
Virginia Dept. of Transportation 
Vehicles Per Day 
Vehicles per Hour 
Washington Metropolitan Area Transit Authority 
Water Supply Protection Overlay District 
Zoning Administration Division, DPZ 
Zoning Evaluation Division, DPZ 
Zoning Permit Review Branch 
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