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Radford Army Ammunition Plant

Radford, VA 24141

EPA 1.D.#: VA1210020730

Pursuant to Chapter 14, Section 10.1-1426, Code of Virginia (1950), as amended and regulations
promulgated thereunder by the Department of Environmental Quality (hereinafter referred to as
the Department), a Post-Closure Permit is issued to the United States Army and BAE Systems
Ordnance Systems Inc. (hereinafter referred to as the Permit and the Permittees), for the post-
closure care of two closed hazardous waste management units (HWMU) of one hazardous waste
disposal facility: Unit 5, and Unit 16. The facility is located in Montgomery and Pulaski
Counties at Route 114, PO. Box 1, Radford, Virginia, 24141-0100.

HWMU-S5 is a former lined surface impoundment (Neutralization Pond) located at latitude
37°11'12" North and longitude 80°32'15" West. HWMU-16 is a closed hazardous waste landfill
located at latitude 37°11'49" North and longitude 80°31'26" West.

These two UNITs, 5, and 16, at the above facility are currently limited to the following activities:
maintenance and monitoring of one closed hazardous waste surface impoundment (5) and one
hazardous waste landfill (16).



Permit Appendices A through K of Attachment 1 (applying to both units), Permit Appendices
A through K of Attachment 2 (applying to Unit 5), and Permit Appendices A through H of
Attachment 3 (applying to Unit 16). If the Permit and the above attachments conflict, the
Permit conditions shall prevail. The Permittees shall also comply with all applicable regulations
contained in the Virginia Hazardous Waste Management Regulations (VHWMR), 9 VAC 20-60,
and the Resource Conservation and Recovery Act (RCRA) ~ 40 Code of Federal Regulations
(CFR) Parts 260-266, 268, 270-273, 279-282. 148, and 124. Applicable regulations are those
which are in effect on the date of final administrative action on this Permit as well as any self-
implementing statutory provisions and related regulations which are automatically applicable to
the Permittees’ hazardous waste management activities, notwithstanding the conditions of this
Permit.

This Permit is based on the administrative record and the assumption that the information
submitted by the Permittees and contained in the administrative record is complete and accurate.
The Permittees’ failure in the application or during the permit issuance process to fully disclose
all relevant facts, or the Permittees’ misrepresentation of any relevant facts at any time, shall be
grounds for the termination or modification of this Permit pursuant to 40 CFR 124.5 and 40
CFR 270.40 through 270.43, and also may be grounds for an enforcement action. The
Permittees shall inform the Department of any deviations from or changes to the information
provided in the application which might affect the ability of the Permittees to comply with
applicable regulations and/or permit conditions, or which alter any of the conditions of the
Permit in any way.

This Permit is effective as of ‘W& A0/Y and shall remain in effect

until ._ﬁggz&gﬁg_lg_j o2 unless revoked and reissued in accordance with 40
CFR 124.5, 40 CFR 270.40, and 40 CFR 270.41, terminated in accordance with 40 CFR 124.5
and 40 CFR 270.40, or continued in accordance with 40 CFR 270.51.

17 Ao/ Mwﬁw

Date Signed

Leslie A. Romanchik
Hazardous Waste Program Manager
Office of Waste Permitting and Compliance



Post-Closure Permit Retssuance Application DRAFT Radford AAP EPA IDNo VAI1210020730
Content List Expiration Date August 16, 2024

HAZARDOUS WASTE MANAGEMENT
POST-CLOSURE CARE PERMIT

TABLE OF CONTENTS
DEFINETHONS.........ooomsrascsesssssemssmmonsssvasasneisl sshedsid iinasibin e it i i s s e iamns 1
MODULE 1. STANDARD CONDITIONS..:...couvimmmssisemsnnssinesssvsrsnsassscomnrss et 4
LA. EFFECT OF PERMIT.........oiiuiiiniiiiiiiiiiiiieeeie e e e et e snet e aa e s e sesaeaees 4
LB, PERMIT ACTIONS. .....concmmmmorsommsessmonyoimssmasscssommssissosssmsns ssmsssrsommsnsssssspeasss s vassms 4
LC. SEVERABILITY.....cccccoitiitimimniiicinscenesisnsssssosmsssassssessiaesnsnsssesssssansasssssassssassssos 4
Y . DEFUNETTOMNS ... citossomoiiesiin oot sosiss i ks bhs it st soabas s aas o s s S A A SR o 14 5
LE. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DIRECTOR.......... 3
LF: SICGNATORY REQUIREMENTS......ooussmssrisssssssbisvinsspsisamsssonsiispisseassissesssyesssns 6
LG. DOCUMENTS TO BE MAINTAINED AT THE FACILITY SITE.........cccooonnnnenee 6
LH. DUTIES AND REQUIREMENTS......ccovuerueirrnsrertrracsresessesesmessesensssesesesssssenasessessonses 6

LH.L. DUty t0 COmMPLY...oceroiieeeieeerceciriiereciiresiisesresrecssesaesasesasssaessesensaseosneatsssssasesassses 6
LEH.Z: Pernit EXDIPAtION st s i s s s s s e n v i st 7
L3 110 REBDPLY:0iicmmm s i am s R e b 7
IL.H:4. Need to Halt or Reduce Activity Not 8 Defense........civaimsismmisssssgmsesiveres 7.
LH.5. DUty to MITIZALE....cviivreiirearirirecriennenseicrveseeecrnsnessssresse s eesassssnnessssassmasanssonsesassseses 7
I.LH.6. Proper Operation and Maintenance...........coevcervmmnermnicrinmmmsii e 7
LHGZ. DRty 10 Brovide InTOrmation . v smaiesm i i arim s e ipasiians 3
LHE: Inspection: st Boby s s smmsms e s s 0 o s s s s siassss 8
1.H.9, Monitoringand Recotds. .. mnommpmemsamsmpmmpnmsesarsomnssampmieseses 8
LH.10. Reporting Planned Changes........coveueveiieiniceniimniarisenenississessssnssemsiesesenssessensesesenes 9
L.H.11. Anticipated NONCOMPUANCE......cccrverrrirriereriiierceriessinseesnsesssiseeessiceeeesesesmressesescses 9
LH:12, Twenty-foor Hour REDOTHING. ... it iiistinsis it niss s it 9
LB L3 Cet N ooy s, o meninauononsismnssosiosmesi sty Foa ot oy ooas s Ao S e s 10
LH:14. Transter 0f Permiits. . comusmumesirscosssusrinsssysmmsnsssisssiosss st oy 10
LLH.15. Other Information........c.c.ceueeeureeeicseesissesesieressensssseeseses ettt nn s 11
L.I. PERMIT DURATION AND POST-CLOSURE CARE PERIOD. ..o 11
. o v — 1
1 I T 1!
LJ. EXTENSION OR REDUCTION OF POST-CLOSURE PERIOD............cc.ccoceiiiinnannns 11
B RAB RO rcvercssrusminvmerausvmsvssempos svaissss 5 s e e oy e s e s iV S £ 11
LI 25 4 053 173 T o OO OO SO PO PEUROS 11
LK, COMPLIANCE PERIOIY....cccmsmminmmmmssmmsmsmnmsssimssmssimssisismsoasmsisonss 12
LT UNIT 5ot s s sestene s saasa s stae s sae e st es e sasnsssasbasasansssasass 12
L2 UNIT L6ttt ere bbb ate b b et e b b e bes s enenasansanses 12
LL.REVIEW AND APPROVAL OF SUBMISSIONS..........coocoiriien e 12




Post-Closure Permut Reissuance Application DRAFT Radford AAP EPA ID No VAI216020730

Content List. Expiration Date August 16, 2024
MODULE II. GENERAL FACILITY CONDITIONS.......ooveeeeeeeeeeeeeerevaresae e 13
ILLA. DESIGN AND OPERATION OF FACILITY. .. ..ot srasnanes 13
I1.B. FACILITY DESCRIPTION AND SITE IDENTIFICATION......cccooievniiiiiiininn, w13
B | 1 S T 16
0 1 O TG 16
ILC.GENERAL WASTE ANALYSIS....couumsmanmmmcrssomoossisssss e 17
[LC.T UNIT Sueriiriieiieiniemiriee s iirseeaeeasesssaes s srasassasensesessnaeasesssaesasasasbnenssessnsassnsesransnnressns 17
ILC.2 UNIT T8 uiiciiiiiiiieeeieieiceniecnasrte e sstesn e saeassa e sssebb s masstbaesbessssarsensaasseanserssensserasanes 17
LD SECURITY.......o o000 sxsssmassssiinsnssnstsansesiomsnnsinnesibioisbonsssbomnss Mine i bunstsesinsssies s s scanrsmassinhiis 18
ILE. GENERAL INSPECTION REQUIREMENTS.........cccootiimmicrecrnennssninssiiesinnns 18
JLE. PERSONNEL TRATNIING. .00 vt amis sy asiasss s i siassiss 18
I1.G. RECORDKEEPING AND REPORTING.......cocpuinmisnnsssnisssnimmospppnemipssnpesspuissis 18
I1.G.1. Operating RECOI.....c..coieveirmiiirerieicrericiereinresieresse s asieraetessesassssasssnesassessssenensesens 18
I1.G.2. REQUITEA REPOITS. ....cuiieiiiriiiiciireetriineeseisnees st sre st eae s ba st basbes s s beneseaesenasene 20
ILH. COST ESTIMATE AND FINANCIAL ASSURANCE FOR FACILITY POST-
CLOSURE ...ttt et ceaeerte sessaesessessssesstesessssessasssessssnasessnrasssesasese ans sesessasessnsnsanternrassnnn 20
MODULE III. . POST-CLOSURE CARE ... eve s eesssseseene oo 21
ITILA. UNIT IDENTIFICATION AND CLOSURE CONSTRUCTION.........ccccconicimnnninenn 21
T AT UINIT 5ottt st et eesees e sttt sa st n s et s o s en s sen e se et et onass e st sesanetonasass 21
IILLA.2 TUNIT 16...eeceieeeecieiteieteceeeeeerac e sssessasesse e seserseessaes sersassssersassasesssnrssesassasassssssesns 21
HI.B. POST-CLOSURE PROCEDURES AND USE OF PROPERTY........ccccccovriniiinninne 22
B e e [Ty T — 22
LB 2. Groumdwater System Maintenarme: .. s ooy ssisss s 22
IILB.3. POSt-ClOSUTE USE.....eccee e ccireiiie s enrst e sr s erarcseae nreessaeearsaebasensasessessabeavassvanes 22
[I1.B.4. POSt-ClOSUIE PLAN. ..ottt sttt ae s sbes st seessebesesn b anes st arassanbecasons 22
HI.C. INSPECTIONS. .....ooomiirieeecieeeetreceee e verreeeesaerreesseeaeseranes eeeateeeneeearreeeaereonbeaenaeane 22
IIED. SECURITY ....cotioiiiioiieriirieimrisssssseiaseesssenstessesssessnsssssssssonssssansstesssesssesssssnssssssosssssessssersessss 23
HLE. NOTICES AND-CERTIFYCATION........coiiviisssisisesssnsmsssnssaviniarmssmpisssivias o 23
IIE B 1 N OIS .. cuveiiitieieiceitiecstiee et eias —eieeesaeisessesesssaesessaaesasseseensssassnsssnsamsrsnanssesaresasaees 23
IILLE. 2. CertifICatION. .. vt i iietirrtiveiicirieirarrievare s evaebesansas s sesresas heesbsbeanasssbeasnrassssstnesesnnsnanes 23
III.LF. FINANCIAL ASSURANCE.........oooiioeiieeeceieiieecsesebee s sineesasssssessaeesssesssssasssnssaseseans 23
HI.G. POST-CLOSURE PERMIT MODIFICATIONS...........cccoemiiinincicniicesncsnne 23
MODULE IV. _ GROUNDWATER DETECTION MONITORING..........cccccoovenvinnnnnnen 24
IVLA.HIGHLIGHTS. .....oovviietiesiiieirriesssessesses s s sssss s asss s s s sssbessessssassasssseniassnnne 24
IV.A.1 UNIT 5......... - T S 24

IVLAZ2 UNTT 18 cmsassasassins SRRSO © VR ST W G G e e 24



Post-Closure Permit Reissuance Application DRAFT  Radford AAP EPA ID No VAI210020730

Content List Expiration Date Augu;f 16, 2024
MODULE V. GROUNDWATER COMPLIANCE MONITORING............cccccovvmirrnenrnnnnas 26
VLA, HIGHLIGHTS .ottt e steti st e e ss e e raeasssaessassssessaasserssasbansasasssssasssennssansesassoses 26
VA L UNIT St eeeee e esreseateee st sestsrases s s eeassaaeassasesennstareasrssesaaensarasanasnnssbanasns 26

VLA, UNIT L8ttt e s eesseessesesassessa s s aessass e snssssessennaassesrnsaessassinn 26

V.B. HISTORICAL OVERVIEW. ... ....ooiiiiiiiiiieecceicciscisis s sreeacesesssasssesassbassnssssssannsssmnsnes 26
B L, WINET 5t mimiinnsitinsisinis it st saass oo cisasimsni T o— 26

L TP 27

V.C. SITE HYDROGEDL MY . ,...ococinmmsimmms s simimsis s momnysiim s 27
V-1 OetlopitSeting. v wpsmpmpunmmpsmmamrrsspmesmams sy s 27

V.C.2 Karst Trace ANAlYSIS.......ccccrreeririiririesirrenisiriersssinsessssnsesssessmssosassassssasansasnssssesens 28

V.C.3 Occurrence Of GrOUNAWELET........cocvireirmeeiieniuerecirniinressiaesssressrnsessmssesssnsrasssssssessses 29

o ) 0 i . T 30
NE.La  Oeolopy/BIreIUIT. .. coummmssssvivsiammsmi i s s s s s 30

: Y15 Groubdwaltr Blovemink . comusmumummmimsrsmmesms s siasse 30
VG2, UNIT 16ttt e e cste e saeess s emassessans rersa st s sesesensennessaessebasansasassans 31
V.C.2.a  GeOlOZY/SITUCIUTE. ...vceivivieeisieeerresisieeeseestsrsreaesesesessasesressesenessesarasssssessassne 31

V.C.2b  Groundwater MOVEMENL...........couveieeeeiecireseereeeseeeiessecersessnsssnsesrasesnsesesses 31

V.D. COMPLIANCE MONITORING SYSTEM AND SAMPLING SCHEDULE ......... 31
MaDule UNIT Scuisnnmmmunonusommsis s e i nasmmissssammimmisamsie 31
ViD.l.a. Gmundwater Monitoring SYBeml..ue i amsumssssnsmsinass s 31
V.D.1.b.  Sampling Schedule.....cccooiriniiiinini e 32

V.D.l.c. Additional Monitoring Wells........cconieomiiiinincnnen e 33

Va2 VNI Wciscu.simmmmmmsitostionsiifieiis i itaiiioiamiiive asadhmammmsmcimsmms fsssmneiiiis 33
V.D.2a, Groundwater Monitoring SYStemM.. o sississisinssisssismasissinis i 33
V.DZb. Sampling Beheaule:. ocusmsusismmssmimmanssusassmongis i vssssisasi omsimii 34

V.D.2.c. Additional Monitoring Wells......cooocveeimminiceinnieeisseeeesscee e 35

V.E. WELL CONSTRUCTION AND MAINTENANCE.........ccccooocmmienmenirnirnsesencanes 35
WL UINIT S, i iisiuniisinsinnniinssoasiimnesnasaios ess hres samsinssesemsamsarss Somssmmamse e PR KRS RERSAS 35
Voblaa el O e R s sosusmormiinsiun e s i ST A s 550 omm b SR e R 35

V.E LD, Maintenance.....cooccveviiiiis civireiieniiiisinriesssesssssesssssessssssssssssesssssssosssssasessessssns 36

VE.LC.  Standard.....cooooeeciiiiveieiniieiiieciesecsiessesseessesossssssesss srssssssssssssssssssisessasassens 36

V.E.1.d. Installation and Abandonment.........ccueevveriirieeiieiiiiriseieiireeer e ereeneeesesnsees 36
VB2 YINIT 18 s a5 it s e i i i R T S 0 37

VL EZn,  Well Comstruction. s s i oim oty s 37

V.E2.b.  MaINtENANCE. ... cecviireeeieireereeeieieeeenssseeemsacassseseaseassesassssssesessessessennsines 37

VE2.C.  SEANAATG.....c.voioiieciieeiiieeeeie et etse s eesssssenss st sesseensasseaneesseseessnnsssessnsis 37

V.E2.d Installation and AbandOnmMeNLt..............ocveeriureiiemcereeeerersessseseessseceasasees 38

V.F. GROUNDWATER PROTECTION STANDARD............ccecoonivimrririieeireresrerianens 38
VLE L UNIT Sttt sst s cas v s csne s sas s e e satesessnanas enean reeresreeneaenrans 38
V.F.l.a. Groundwater Protection Standard...........coooeuvieerierrcerneriinsieemeeeeeersesesseenenn 38
V.F.1.b. Background Concentration for Additional Constituents...........c.cccceervenven. 38
VELG:  Effective DUmEtion: oo i s i e s 39
L 1 T 39
V.F.2.a. Groundwater Protection Standard..........ccco.ovviermveiinineecnisssieesscsessne e 39



Post-Closure Permit Reissuance Apphication DRAFT  Radford AAP EPA ID No VAI210020730

Content List Expiration Date_August 16, 2024
V.F.2.b. Background Concentration for Additional Constituents............ovveeverannens 40
V.F.2.c.  Effective DUION.....ccoiiiiirieeieicienicecresie e e es s 40
V.G. SAMPLING AND ANALYSIS PROCEDURES.........cccerurreeresrsssnsesnsssan B |
VB L. LIET S sensnsisnmsiinessiinsdibnnidinndsiionsihitssstisss ondiiisatins 45t ihensdin s S TS A RS 40
VI, NIDILT U5 ccossinnsnnmvensesnsonmonasessnnssss oonssssss s e sasssssss i rsasss 5estss daas sRoms Esssn a0 Rk SEs A RATHS 41
V.H. ELEVATION OF THE GROUNDWATER SURFACE - w42
V.H.1. Groundwater Surface Elevation........cc.c.ooucuervennee. e S sisssvasd 42
V.H.2. Additional/Replacement Wells.........ccociviiiiicniniincninicseinesesnesens 42
V.I. _ STATISTICAL PROCEDURES.......ccunecrnusumssssasssnssrssnarsssssnssnsassonse w42
V.11, Statistical EVAIUALION......c.ccervrverereirieiienscetereceeseeessssseressssssssssssasssenssss s sessssrsssis 42
Y12, Simple Empirionl © OmmpBIIRON s .sssmmwssimssossnios e s i i i it 43
Voli3: SIDBIStICAl P IO TS s osssrussisssrsssommioenms vt s G R s 43
V.ld. Schedulefor Statistfical Evalustion.....q.ouusmamissammsunsmamssmmampnsasns 43
V.J. MONITORING PROGRAM AND DATA EVALUATION...cccvcereervcrirsassrorsoncres ORI X
VI 1 UNIT 5eee e seesae s e ssses st st 43
VJ.l.a.  Sampling and AnalysiS......cocciceriieioiieeiecre et s s 43
Val:lb: Analvtival ConstituentS.. o misisssivnmmmimmimmmmns s s 43
Vlle., AnalysisData Presentalion. .cwasnnsuiimmsissvesmsisims s 44
¥.J1ld Givindwiter Flow Direction and Rale.....coummessmnammommimssusses 44
V..l.e. Appendix X to 40 CFR Part 264..........cocoviiireiicrrcecisre e casanesasseeens 44
V.J.1.f  Background Values for Newly Detected Constituents..........c.cveeeerenenen. 45
V.J.l.g. GPS (Appendix G of Permit Attachment 2) for Newly Detected
CONSHEETIER. .coivs v suisnsyssumin ssssminsh b U aas S R i I B s e R R 46
V.J.1L.Lh.  Comparison to Background Concentrations...........ccocevvueveeveerereareninsnnonns 46
V.J.Li.  Comparison to Groundwater Protection Standards............ccocererveverecrenenes 47
VJ20 UNIT 16.eiieiciciinniisiinieesrersesice st et sastas e s sasb e s e srssaesa e ae s srasnseneesensersennesan 49
V.J.2.a.  Sampling and ANalySiS......ccocvimieceriieiscirieesiessesssrerssressssessessssssssessesssas 49
V.J.2.b.  Analytical COnStITUETIES. ....eouiieieeeieriieetece e cseecessesssessesseeesaeesrsensesnesssessesnes 49
VilZie. Analysis-Data Presentalion s musssisissdssimisssisiissminm 49
ViJ2d, Groundwater Flow Direction and Rate.. .. wussmsiimesivsinsiivssimsissss 49
V.J.2e.  Appendix [X to 40 CFR Part 264..........ocooviireviiriineceseeineesreseesnssnnenas 49
V.J.2f  Background Values for Newly Detected Constituents..........cccveeecrerennen. 51
V.J.2.g. GPS (Appendix G of Permit Attachment 3) for Newly Detected
1 10— 51
V.J.2.h. Comparison to Background Concentrations.............c.ocoeverveerervenseranavenens 51
V.J.2.i.  Companson to Groundwater Protection Standards..........ccccoecericeveininnene. 52
V.K. REPORTING AND RECORDKEEPING.......... 54
L o | T SR P, 54
VB2 Croundwaler Elevabion  comonmmmmssssimmsisom i ssm st it e s 54
VK3 Bagkpround WValtes, i usommsessoysvnisss i i i s s 54
V.L. ASSURANCE OF COMPLIANCE.......cccoestssussnsreossensasanne T— S—— sosvesssid
V.M. SPECIAL REQUIREMENT IF THE GROUNDWATER PROTECTION
STANDARD IS EXCEEDED.. —— T T—._
L W O, 55
V.M.2. Establishment for Corrective ACtion.......cc.cvvveiiiiniicinienieninicere s veerscrnesseseeseneans 55




Post-Closure Permit Reissuance Application DRAFT Radford AAP EPA ID No VAI210020730

Content List ) Expiration Date August 16, 2024
V.M.3. Other Source DemONSIIAtiON. .......cceieviis coverartiesssiessaseeseeseeessesesssssesrssessssssessensosees 56

V.N. REQUESTS FOR PERMIT MODIFICATION......ccccecsussrenssusnsssenssassasasans TR

V.0. EVALUATION OF GROUNDWATER CONTAMINANT PLUME LOCATION.....56
AR L T ———— 57
V.02, Additonal WellS. e suiismssim i s ot s s s s s 57
V.0.3. New Well Sampling: . smsosmammsmmosssimrsvamssmpsm s s apnres 57
V.0.4. Modification for New Well..........ooviiiiiiiiici it sne e esras s 57
V.0.5. Statistical EVAIUALION.......coviireiiiriiiiesiiiesiissriesessnsesrsssisasssssssessnsessssssssesssnsansnsass 58

T AT 59

TABLE OF CONTEINTS :.:oommsssansouscsuonssssisssssssssss s s sy sssssssts 60
VLA. HIGHLIGH TS . coomsnmssssmvnunponssmsssmisommsnpon 61
VLB. GROUNDWATER CA PROGRAM -- NATURAL ATTENUATION REMEDY ....61

VLB.1. Design COnfOormance ........c.cveeciireinueneecsareessasssssesseesessesessssenssseseessiess 62

VILB.2. Remedial ObBJECHIVES .....vvveeeeriircicrceestreeceeeier et ceeeesessesrassesesaessessnesassins 62

VLB.3. Operation Specifications to Be Initiated........vrimsicmsimisassmsmmmes 62

VI.B.4. Measurement and Maintenance of Natural Attenuation Remedy.............. 62

VILB.. Changes il MINA PROBIEINT ..o coevisssces sy ssiesatminigssiomisis 64

VLB.6. Evaluation of MNA Program........c.ccccveeiciiiinecieeseseccie e ceeesessesssnesaeens 65

VILB.7 Contingency Measures and Termination of Natural Attenuation.............. 65

VI.B.8 Alternative Groundwater Remediation Methods.......cooceeviiiiiicienciccninne 66

V1LB.9. Termination of CA/Remiedy PrOBrai . wissssnssisramsmpmsimsimsmsrsss 66

VI.B.10. Extension of Compliance Period and CA/Remedy Program............ccounn. 66

VLC. GROUNDWATER CA MONITORING PROGRAM ....cccovemmressnenssensaneasassasees 67

VI.C.1. Groundwater Monitoring SYSIEITL ....c.civvecriirnnnnccccsierenniencosnenesinssmesaenns 67

VI.C.2. Sampling and Analysis Schedule..........ccociimviiinincee e 67

VLD WELL LOCATION, INSTALLATION AND CONSTRUCTION .....covovcrrensee 68

VLE. GROUNDWATER PROTECTION STANDARD ... .69

VLF. SAMPLING AND ANALYSIS PROCEDURES......ccccoimonrimassanssmsssrsssssssasese 70

VIG. _  ELEVATION OF THE GROUNDWATER SURFACE....cccomnuunmmersrmsasssesosessce 70
VLH. MONITORING PROGRAM AND DATA EVALUATION 71

VLL COMPARISON TO GROUNDWATER PROTECTION STANDARDS ......72

VLLI. Methods of Comparison T —— — 72

VLJ. REPORTING AND RECORD KEEPING.....cccccvvasnnne <73

VLI.1. Groundwater Elevation/Potentiometric Contour Maps ..........coovvveveensnss 73

V1.J.2. Maintenance and Operation of the Remedial System.........c.cvvvevicicnnnee. 74

V1.J3. Annual Appendix IX of 40 CFR 264 Data (Appendix K)..ocvoeevvcvcrnnrcnnnn 74

V1J4. Contents of an Annual REPOrt........coivvevereviniiniesecnrnnneee e rncsnes 74

VLK. ASSURANCE OF COMPLIANCE......c.cccomuuionrsassassrnsivnssossssasassrassasss 75
VLL. SPECIAL REQUIREMENT IF ADDITIONAL CA AT THE REGULATED

UNIT IS REQUIRED............c.. A R TS S R S RSO 75

VLM. REQUESTS FOR PERMIT MODIFICATION.....couuusemsusssmsaserssssssssssssarsssssssarss 76

VLN, CA SCHEDULE .oorereorresreesssssorrsesemresessessstsssssses st ssessssssssssssssrss 76



Post-Closure Permut Reissuance Application DRAFT  Radford AAP EPAID No VAI210020730
Content List _ Expiration Date A ugusi 16, 2024

MODULE VII _ SITE-WIDE CORRECTIVE ACTION..ccu.coveevrrerreereereosssesssseemsssssessensons 78

VILA. CORRECTIVE ACTION FOR CONTINUING RELEASES; PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT........... " .78

VILB REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DEPARTMENT .78

MODULE VIII SCHEDULE OF COMPLIANCE ......euveteeineenisieeseeeeeeeeeeeoes oo 79




Post-Closure Permit Reissuance Appheation DRAFT Radford AAP EPAID No VFA1210020730
Attachment Content List — Expiration Date August 16, 2024

LIST OF ATTACHMENTS

The following Attachments are incorporated, in their entirety, by reference into this Permit.
These incorporated attachments are enforceable conditions of this Permit. Some of the
documents contain excerpts from the Permittees” Hazardous Waste Permit Application. The
Department has, as deemed necessary, modified specific language excerpted from the permit
application. Additional modifications are prescribed in the permit conditions (Modules I
through VII), and; thereby, supersede the language of the Attachments. Facility operations shall
be in accordance with the contents of the Attachments and this Permit.

ATTACHMENT 1

Appendix A- FACILITY LOCATION MAPS
Appendix A.1- Facility Location Map
Appendix A.2- Geological/Stratigraphic Map
Appendix A.3- Fracture Trace Map
Appendix A.4- Site (Unit) Location
Appendix B- CONTINGENCY PLAN
Appendix B.1.- Tables and Figures
Appendix B.2.- Agreements
Appendix C- CLOSURE NOTICES AND POST-CLOSURE PLANS
Appendix C.1- UNIT Post-closure Notices
Appendix C.2- UNIT Post-closure Plan for Units 5, 7,and 16
Appendix D- FACILITY CONTACT REPRESENTATIVE
Appendix E- SECURITY PROVISIONS AND MAINTENANCE
Appendix F- INSPECTION REQUIREMENTS
Appendix F.1- Example Semi-annual Inspection Log
Appendix F.2- RAAP Benchmark Location Map
Appendix G- PERSONNEL AND TRAINING
Appendix G.1- Outline of Training Program
Appendix G.2- Job Description Summary
Appendix G.3- Personal Training Summary
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Appendix H- GW COMPLIANCE MONITORING PROGRAM - SAMPLING AND
ANALYSIS PLAN

[.  INTRODUCTION

II.  PRE-FIELD OFFICE ACTIVITIES
{LA.  Summary of Tasks to be Performed
ILB.  Office Activities
II. DOCUMENTATION REQUIREMENTS
HLA.  Previous Field Data Sheets
IILB.  Field Log Book
HLC.  Chain of Custody Forms .
fILD.  Field Data Sheets
HLE. Notification of Designated Plant Personnel
IV. ON-SITE ACTIVITIES
IV.A.  Calibration of Meters
IV.B.  Measurement of Static Water Level Elevations
V.C. Fquipment
V. CALCULATION OF STATIC WATER/PURGE VOLUME
V.A. Purge Volume
V.B. Micro-purging
VI. WELL EVACUATION
ViA.  NAPL Layers
ViB. pH and Specific Conductance
VI.C.  Equipment
VII. MONITORING WELL SAMPLING
0 VILA.  Compliance Monitoring
VILB. Appendix IX to 40 CFR Part 264
VILC, Sampling Procedures
VILD. Equipment
VIII. DECONTAMINATION PROCEDURES
IX. QA/QC PROGRAM
IX.B. LABORATORY QUALITY ASSURA NCE/QUALITY CONTROL OBJECTIVES
X. RECORD KEEPING AND REPORTING
XA Documenration
X.B. Reporting Requirements

Appendix H.1- Groundwater Log Example
Appendix H.2- Example Purge Volume Calculations
Appendix H.3- Example Chain Of Custody Form
Appendix H.4- Recommended Sample Containers And Preservatives
Appendix H.5- Groundwater Monitoring Well Construction Diagram
Appendix H.6- Quality Assurance Project Plan
Appendix H.7- Example Laboratory Quality Assurance Manual
Appendix H.8- EPA III Micro-Purging Guidance
Appendix H.9- Investigative Derived Waste Policy
Appendix I- APPENDIX IX to 40 CFR PART 264: ANNUAL GROUNDWATER

SAMPLING CONSTITUENT LIST
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Appendix J- STATISTICAL PROCEDURES
Appendix J.1-. Cochran’s Approximation to the Behrens-Fisher Student’s t-Test
Appendix J.2- Suggested Minimum Samples
Appendix J.3- References

Appendix K- METHODOLOGY FOR GW MONITORING WELL ABANDONMENT
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ATTACHMENT 2
Unit 5 Information
Appendix A -UNIT HYDROLOGICAL AND GEOLOGICAL INFORMATION
Appendix A.1- Unit Topographic Map and Well Location Map
Appendix A.2- Geologic Cross Sections
Appendix A 3- Potentiometric Surface Maps
Appendix B- (RESERVED) Appendix C- DESCRIPTION OF WASTES
Appendix D- CONTINGENCY PLAN
(Refer to Permit Attachment | Appendix B)
Appendix E- COMPLIANCE (SEMIANNUAL) GROUNDWATER MONITORING
CONSTITUENT LIST
Appendix F- INITIAL GROUNDWATER BACKGROUND DATA
Appendix G- GROUNDWATER PROTECTION STANDARDS

Appendix H- BORING LOGS AND WELL CONSTRUCTION DIAGRAMS: Unit 5

Appendix I-  CORRECTIVE ACTION PLAN FOR HAZARDOUS WASTE MANAGEMENT

UNIT 5
Appendix LA Supporting Information from Investigational Activities (Partially
Included)
Appendix [.B Analytical Laboratory Data and Data Validation Reports (Not
Included)
Appendix 1.C Development of Remedial Timeframe Predictions

Appendix J-  CA TARGETED CONTAMINANTS - GPS AND SEMI-ANNUAL
MONITORING LIST FOR UNIT 5

Appendix K- (REDUCED) ANNUAL MONITORING CONSTITUENTS IN APPENDIX IX
TO 40 CFR 264
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ATTACHMENT 3
Unit 16 Information

Appendix A -UNIT HYDROLOGICAL AND GEOLOGICAL INF ORMATION

Appendix A.1- Unit Topographic Map and Well Location Map

Appendix A.2- Geologic Cross Sections

Appendix A.3- Potentiometric Surface Maps
Appendix B- (RESERVED)Appendix C- DESCRIPTION OF WASTES
Appendix D- CONTINGENCY PLAN

(Refer to Permir Attachment | Appendix B)
Appendix E- COMPLIANCE (SEMIANNUAL) GROUNDWATER MONITORING
CONSTITUENT LIST

Appendix F- INITIAL GROUNDWATER BACKGROUND DATA
Appendix G- GROUNDWATER PROTECTION STANDARDS
Appendix H- BORING LOGS AND WELL CONSTRUCTION DIAGRAMS: Unit 16

Appendix I- GEOPHYSICAL INVESTIGATION AND SURVEY
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DEFINITIONS

For the purpose of this Permit, terms used herein shail have the same meaning as those in 9 VAC
20-60-12, 9 VAC 20-60-14, and 9 VAC 20-60-17, unless this Permit specifically states
otherwise; where terms are not otherwise defined, the meaning associated with such terms shall
be as defined by a standard dictionary reference or the generally accepted scientific or industrial
meaning of the term.

a. All citations to 40 CFR Parts 124, 260, 261, 262, 263, 264, 265, 266, 268, 270,273, and 279
are as adopted by reference in the VHWMR at 9 VAC 20-60-124, -260, -261, -262, -
263, -264, -265, -266, -268, -270, -273, and —279.

b Area of Concern (AOC) -
An area at the Facility or an off-site area, which is not at this time known to be a solid
waste management unit, where hazardous waste and/or hazardous constituents are
present or are suspected to be present as a result of a release from the Facility.

. ¢ Plume Monitoring Wells -
Those groundwater monitoring wells designated by Permit Conditions V.D.1.a and
V.D.2.a, and located as shown in Appendix A.1 of Permit Attachment 2 for Unit 5 and
Appendix A.1 of Permit Attachment 3 for Unit 16, respectively.

d. Days -
Except as otherwise provided, calendar days.

e Department -
The Virginia Department of Environmental Quality or the Department (with the address
as specified in Permit Condition I.E.(3).

J Director -
Director of the Virginia Department of Environmental Quality, his designee or
authorized representative,

g Exceedance -
Any measured concentration greater than established standard, May be verified by
resampling.

h Facility or site -
All contiguous property under the control of the owner or operator seeking a permit
(except for Permit Condition I.B.), for which the definition in 40 CFR Section 260.10
shall apply. For the purposes of this Permit this includes all Radford AAP property that
was identified in the physical description (including structures, appurtenances, and
improvements) as set forth in Permit Module II1.
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i. Hazardous Constituent —
Any constituent identified in Appendix VIII of 40 CFR Part 261, or any constituent
identified in Appendix IX of 40 CFR Part 264 and Appendix VII of 40 CFR Part 261.

J. Hazardous Waste Management Unit (HWMU) -
Contiguous area of land on which or in which hazardous waste is placed, or the largest
area in which there is a significant likelihood of mixing hazardous waste constituents in
the same area.

k. Independent Samples -
Samples collected after a new volume of purged water has completely passed through
the filter pack. Sampling interval is calculated based upon aquifer characteristics.

[ Permit -
The Permit issued by the Virginia Department of Environmental Quality, pursuant to
Chapter 14, Article 4, Title 10. 1, Code of Virginia (1 950), as amended, and the Virginia
Hazardous Waste Regulations (9 VAC 20-60-10 et seq).

m. Permitted Hazardous Waste Management Unit (H. WMU) -
The portion of the facility consisting of former surface impoundments or hazardous
waste landfill including all contiguous areas of land on which or in which hazardous
waste may have been place placed, or the largest area in which there is a significant
likelihood of mixing hazardous waste constituents in the same area, as described in
Appendix A of Permit Attachment 1.

n. Permittees -
United States Army (owner) and BAE Systems, Ordnance Systems Inc. (operator) are
the Permittees.

o. Point of Compliance -
Vertical plane at the hydraulically downgradient limit of the waste management unit.

P Point of Compliance Wells -
Those groundwater monitoring wells at the hydraulically downgradient limit of the
Regulated Unit as designated by Permit Conditions V.D.1.a and V.D.2.a, and located as
shown in Appendix A.1 of Permit Attachment 2 for Unit 5 and Appendix A.1 of Permit
Attachment 3 for Unit 16, respectively.,

q Regulated Unit -
Any hazardous waste management unit for treatment, storage, or disposal regulated
under the Virginia Hazardous Waste Management Regulations.

r Release -
Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting,
escaping, leaching, dumping, or disposing into the environment.
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s Solid Waste Management Unit (SWMU)-
Any discernible unit at which solid wastes have been placed at any time, irrespective of
whether the unit was intended for the management of solid or hazardous waste. Such
units include any area at a facility at which solid wastes have been routinely and
systematically released.

t. All definitions contained in 40 CFR Sections 124.2, 260.10, 264.141, 270.2 and 9 VAC 20-60-
12 are hereby incorporated by reference into this Permit. Any of the definitions used
above, (a) through (s), shall supersede any definition given in 40 CFR Sections 124.2,
260.10, 264.141, 270.2 and 9 VAC 20-60-12. Where terms are not defined in the
regulations or the Permit, the meaning associated with such terms shall be defined by a
standard dictionary reference or the generally accepted scientific or industrial meaning
of the term.
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MODULE I.
STANDARD CONDITIONS

This Permit has been developed for Radford Army Ammunition Plant (Radford AAP) Units 5
and 16 to ensure compliance with all appropriate reporting and monitoring requirements as
defined by 9 VAC 20-60-10 et seq. for the closed hazardous waste management unit 5 located in
Montgomery County and unit 16 located in Pulaski County at latitude 37°11'12” to 49" North
and longitude 80°33715” to 31'26" West, Hazardous waste management at the Facility addressed
by this Permit is currently limited to the following activity: maintenance and monitoring of one
closed hazardous waste surface impoundment (Unit 5) and one closed hazardous waste landfil]
(Unit 16) containing hazardous wastes and various laboratory chemicals as specified in this
Permit.

The Permit Conditions I.A through I.H, LJ, and L.L in this module apply to both units, Unit 5
and Unit 16.

LLA.  EFFECT OF PERMIT
This Permit authorizes only the management of hazardous waste expressly described in
this Permit and does not authorize any other management of hazardous waste.
Compliance with this Permit generally constitutes compliance, for the purposes of
enforcement, with Chapter 14, Section 10, 1-1426, Code of Virginia (1950), as amended.
[ssuance of this Permit does not convey property rights of any sort or any exclusive
privilege; nor does it authorize any injury to persons or property, an invasion or other
private rights, or any infringement of State or local laws or regulations. Compliance with
the terms of this Permit may not constitute a defense to any action brought under Chapter
14, Section 10.1-1455, Code of Virginia (1950), as amended, or any other law governing
protection of the public or the environment,

[.B. PERMIT ACTIONS
This Permit may be modified, revoked and reissued, or terminated for cause as specified
in 40 CFR 124.5, 40 CFR 270,30(f), and 270.40 through 43. The filing of a request for
permit modification, revocation and reissuance, or termination or the notification of
planned changes or anticipated noncompliance on the part of the Permittees do not stay
the applicability or enforceability of any permit condition.

IL.C. SEVERABILITY
The provisions of this Permit are severable, and if any provision of this Permit or the
application of any provision of this Permit to any circumstance is held invalid, the
application of such provision to other circumstances and the remainder of this Permit
shall not be affected thereby.
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I.D. DEFINITIONS
For the purpose of this Permit, terms used herein shall have the same meaning as those in
40 CFR Sections 124.2, 260.10, 264.141, and 270.2, 9 VAC 20-60-12, 9 VAC 20-60-14,
and 3 VAC 20-60-17, unless this Permit specifically states otherwise; where terms are not
otherwise defined, the meaning associated with such terms shall be as defined by a
standard dictionary reference or the generally accepted scientific or industrial meaning of
the term.

LE. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DIRECTOR

(1) The Department will review the plans, reports, schedules and other documents
(hereinafter collectively referred to as "submission") submitted which require the
Department approval. The Department will notify the Permittees in writing of the
Department’s approval or disapproval of each submission.

(2)  Inthe event of the Department disapproval in whole or in part of any submission,
the Director shall specify the deficiencies in writing. Document review and
approval shall be in accordance with Permit Section LL (Review & Approval of
Submissions).

(3)  Two (2) complete copies of all reports, notifications or other submissions which
are required by this Permit to be sent or given to the Director of the Department
shall by any method, provided they arrive at the Department of Environmental
Quality by the date on which they are due. These submissions should be
addressed to:

Director

Department of Environmental Quality

Attn: Ms. Leslie Romanchik, Assistant Division Director
Waste Permitting

PO Box 10009

Richmond, VA 23240-0009

(804) 698-4129

Street address:
629 East Main Street
Richmond, Virginia 23219

and one (1) copy to:
Director

Blue Ridge Regional Office
3019 Peters Creek Road
Roanoke, Virginia 24019
(540) 562-6700
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“

Each submission required under the schedule of compliance or required by this
Permit (with the exception of data reports) is, upon approval by the Director,
incorporated into this Permit. Any noncompliance with approved submissions
shall be deemed noncompliance with this Permit.

LF. SIGNATORY REQUIREMENTS

All reports or other information requested by the Director shall be signed and certified as
specified by 40 CFR 270.11.

L.G. DOCUMENTS TO BE MAINTAINED AT THE FACILITY SITE

The Permittees shall maintain at the facility, until post-closure care is completed and
certified by the owner/operator and an independent professional engineer registered in
Virginia, the following documents (as amended, revised and/or modified):

Personnel training documents and records required by 40 CFR 264.16 and this
Permit.

Annually adjusted cost estimate for facility post-closure care required by 40 CFR
264.142(b).

Operating record required by 40 CFR 264.73, Permit Condition IL.G.1. and
Permit Module III.

Inspection schedules and logs required by 40 CFR 264.15(d) and Appendix F of
Permit Attachment 1.

Groundwater sampling and analysis plan required by 40 CFR 264.92 and this
Permit.

Groundwater monitoring results required by 40 CFR 264.73(b)(6) and this Permit.

AII other documents required by Permit Conditions L.H.9 and I.H.12. through
LH.15.

I.H. DUTIES AND REQUIREMENTS

LH.1.

Duty to Comply

The Permittees shall comply with all conditions of this Permit, except to the
extent and for the duration such noncompliance is authorized by an emergency
permit (see 40 CFR 270.61). Any other permit noncompliance constitutes a
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LH.2.

IL.H.3.

LH.4.

LH.5,

LH.6.

violation of Title 10.1, Code of Virginia (1950), as amended, and regulations
promulgated there under and is grounds for enforcement action, permit
termination, revocation and reissuance, modification, or denial of a permit
renewal application.

Permit Expiration

This Permit and all conditions herein will remain in effect beyond the permit's
expiration date if the Permittees have submitted a timely, complete application in
accordance with 40 CFR 270.10(h) and through no fault of the Permittees, the
Director has not issued a new permit, as set forth in 9 VAC 20-60-270.B.5.

Duty to Reapply

If the Permittees wish to or is required to continue an activity regulated by this
Permit after the expiration date of this Permit, the Permittees shall apply for and
obtain a new permit as specified below.

(1) The Permittees shall submit a new and complete application for a new
permit at least 180 days before the permit expires, unless a later date has
been approved by the Director.

(2) Pursuant to 40 CFR 270.10(h), the Director shall not grant petrnission for
an application to be submitted later than the existing Permit’s expiration
date.

Need to Halt or Reduce Activity Not a Defense

It shall not be a defense in an enforcement action to argue that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance
with the conditions of this Permit.

Duty to Mitigate

In the event of noncompliance with the Permit, the Permittees shall take all
reasonable steps to minimize or correct any adverse impact on the environment
resulting from noncompliance with this Permit, and shall carry out such measures
as are reasonable to prevent significant adverse impacts.

Proper Operation and Maintenance

The Permittees shall at all times properly operate and maintain all facilities and
systems of the treatment and controls (and related appurtenances} which are
installed or used by the Permitiees to achieve compliance with the conditions of
this Permit. Proper operation and maintenance includes effective performance,
adequate funding, adequate operator staffing and training, and adequate
laboratory and process controls; including appropriate quality assurance/quality
control procedures. This provision requires the operation of back-up or auxiliary
facility or similar systems only when necessary to maintain compliance with the
conditions of the Permit,
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LH.7.

LH.S.

LH.9.

Duty to Provide Information

The Permittees shall furnish the Director within a reasonable time, any relevant
information the Director may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this Permit, or to determine
compliance with this Permit. The Permittees shall also furnish the Director, upon
Tequest, copies of records required by this Permit,

Inspection and Entry
The Permittees shall allow the Director or an authorized representative, upon the
presentation of credentials and other documents as may be required by law to:

(1) Enter at reasonable times upon the Permittees' premise where a regulated
facility or activity is located or conducted, or where records must be kept
under the conditions of this Permit;

(2) Have access to and copy, at reasonable times, any records kept under
conditions of this Permit;

(3) Inspect at reasonable times any facilities, equipment (including monitoring
and control equipment), practices, or operations regulated or required under
this Permit; and

(4) Sample or monitor, at reasonable times, for the purpose of assuring Permit
compliance or as otherwise authorized by 9 VAC 20-60-10 et seq., any
substance or parameters at any location.

Monitoring and Records

(1) Samples and measurements taken for the purpose of monitoring shall be
representative of the monitored activity. The method used to obtain a
representative sample of the waste to be analyzed must be the appropriate
method from Appendix I to 40 CFR Part 261 or an equivalent method
approved by the EPA. Laboratory methods must be those specified in Test
Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846
(3rd edition, September 1986, as updated) (also see Appendix E of Permit
Attachment 2 and Appendix E of Permit Attachment 3 for Unit 5 and
Unit 16, respectively.

(2)  The Permittees shall retain at the F acility or a designated repository, records
of all monitoring information, including all calibration and maintenance
records and all original strip chart recordings for any continuous monitoring
instrumentation, copies of all reports and records required by this Permit,
and records of all data used to complete the application for this Permit for
the duration of the post-closure period. The Permittees shall maintain
records from all groundwater monitoring wells and associated static water
level surface elevations for the duration of the post-closure care period.
These periods may be extended by the Director at any time and are
automatically extended during the course of any unresolved enforcement
actions.
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LH.10.

LH.11,

LH.12.

(3)  Records of monitoring information shall specify:

®  The date, exact place, and time of sampling or measurements;

*  The individual(s) who performed the sampling or measurements;
®  The date(s) the analyses were performed;

e  Theindividual(s) who performed the analyses;

©  The analytical techniques or methods used; and

*  The results of such analyses.

Reporting Planned Changes

The Permittees shall give written notice to the Director as soon as possible of any
planned physical alterations or additions to the permitted Facility which will or
has the potential to affect the Regulated Units or the associated groundwater
monitoring system. This written notice shall include a detailed description of all
incidents of noncompliance reasonably expected to result from the proposed
changes.

Anticipated Noncompliance

The Permittees shall give advance notice to the Director of any planned changes
in the permitted Facility or activity which may result in noncompliance with the
Permit requirements. -

Twenty-four Hour Reporting

The Permittees shall report to the Director any non-compliance which may
endanger human health or the environment. Information shall be provided orally
within 24-hours of the Permittees becoming aware of the circumstances.
Information specified in Permit Conditions LH.12.(2). and (2). shall be reported
verbally within 24 hours:

(1) Information concerning the release of any hazardous waste that may
endanger public water supplies.

(2) Any information of a release or discharge of hazardous waste, or of a fire or
explosion at the Facility, which could threaten the environment or human

health. The description of the occurrence and its cause shall include at a
minimum;:

* Name, address, and telephone number of owner/operator;

¢ Facility name, address, and telephone number;
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* Date, time, and type of incident;
° Name and quantity of material(s) involved,
* The extent of injuries, if any;

* Assessment of actual or potential hazard to human health and the
environment outside the F acility; and

* Estimated quantity and disposition of recovered material from the
incident.

(3) A written submission shall also be provided to the Director within five (5)
days of the Permittees becoming aware of the circumstances. The written
submission shall contain at a minimum the following:

* Description of the noncompliance and cause;

e The periods of noncompliance, including exact dates and times, and if
the noncompliance has not been corrected, the anticipated duration of

é the noncompliance; and

* Steps taken or planned to reduce, eliminate, and prevent reoccurrence of
noncompliance.

(4) The Permittees need not comply with the 5-day written notice requirement
only if the Director waives that requirement following verbal notification
(Permit Condition 1.H.12.) and the Permittees submits a written report
within fifteen (15) days of the time the Permittees becomes aware of the
circumstances.

LH.13.  Other Noncompliance
The Permittees shall report all other instances of noncompliance not otherwise
required to be reported above, at the time monitoring reports are submitted. The
teports shall contain at a minimum the information listed in Permit Condition
LH.12.

LH.14.  Transfer of Permits
This Permit may be transferred to 2 new owner or operator only if it is modified
or revoked and reissued pursuant to 40 CFR 124.5, and 40 CFR 270.40 through
43. Before transferring ownership or operation of the F acility during the Post-
closure Care Period, the Permittees shall notify the new owner or operator in
é writing of the requirements of 40 CFR 124, 264, and 270.
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LL

I.H.15. Other Information

Whenever the Permittees become aware that he failed to submit any relevant facts
in the permit application, or submitted incorrect information in a permit
application or in any report to the Director, the Permittees shall promptly submit
such facts or information to the Director.

PERMIT DURATION AND POST-CLOSURE CARE PERIOD

This Permit shall be in effect for ten (10) years from the date of issuance (270.50(a)).

The post-closure period for each hazardous waste management unit shall begin after
completion of closure of the unit and continue for 30 years after that date (264.117(a)),
or for a reduced period if the Director approves clean closure of the unit and the
reduced period is sufficient to protect human health and the environment
(264.117(a)(2)(i)). The date of final closure certification for each unit is different;
therefore, the final date of post-closure care is different for each unit.

LL1 UNITS

The hazardous waste surface impoundment was closed on October 26, 1989, the post-
closure care period shall extend to October 26,2019, and the facility is required to
manage this unit under a Post-closure Permit until October 26, 201 9, or until the
Director approves clean closure of the unit.

L12 UNIT 16

LJ.

UNIT 16 was operated from 1980 to 1988, The hazardous waste landfill was
certified closed on August 10, 1993: therefore the post-closure care period shall
extend to August 10, 2023, or until the Director approves clean closure of the unit.
The facility is required to manage this unit under a Post-closure Permit unti] August
10, 2023, or until the Director approves clean closure of the unit.

EXTENSION OR REDUCTION OF POST-CLOSURE PERIOD

1.J.1. Reduction

The Permittees may request a reduction in the 30-year post-closure period if the
following condition exist (40 CFR 264.117(a)(2)(i)): A shortened period is
sufficient to protect human health and the environment based upon: leachate or
groundwater monitoring results, characteristics of the hazardous wastes,
application of advanced technology, or alternate disposal, treatment, or reuse
techniques indicate that the facility is secure.

LJ.2. Extension

The Director may extend the post-closure period applicable to the hazardous
waste management unit or facility if the extended period is necessary to protect
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LK.

human heaith and the environment (e.g., leachate or groundwater monitoring
results indicate a potential for migration of constituents at levels which may be
harmful to human health and the environment). (40 CFR 264.117(a)(2)(ii)).

COMPLIANCE PERIOD

The Compliance Period is the period of time that the facility is required to remain in
compliance with the Groundwater Protection Standards (GPS, Appendix G of
Permit Attachment 2, and Appendix G of Permit Attachment 3 for Unit 5 and Unit
16, respectively) in the uppermost aquifer beneath the unit at the point of compliance (40
CFR 264.92 and 264.96). The compliance period is the number of years equal to the
active life of the Regulated Units including any waste management activity prior to
permitting, and closure period. The compliance period begins when the owner or
operator initiates 2 compliance monitoring program, which is the effective date of the
original Permit issued. The details for each unit are following:

LK.1 UNITS5

The closed surface impoundment (unlined from 1970 to 1981; lined from 1981 to
1989) operated as the collection impoundment downstream from an acid tank farm
from 1970 until final closure of the unsaturated soils in 1989. The compliance period
during which the GPS (Appendix G of Permit Attachment 2) applies is nineteen
(19) years. The original permit for unit 5 was issued on September 28, 2001. The
compliance period, therefor, continues until October 28, 2020, or until the Director
approves clean closure of the unit.

If at the end of the specified compliance period, the facility is engaged in a corrective
action program, the compliance period shall be extended until the Permittees can
demonstrate that the GPSs have not been exceeded at the point of compliance for a
period of three (3) consecutive years (40 CFR 264.96(c)).

ILK.2 UNIT 16

LL.

The closed hazardous waste landfill consisted of a trench without a liner or leachate
collection system. UNIT 16 was operated from 1980 to 1988 and the unjt was
certified closed on August 10, 1993. The compliance period during which the GPS
(Appendix G of Permit Attachment 3) applies is (13) years from the effective date
of this permit and continues until 2015, or until the Director approves clean closure of
the unit.

If at the end of the specified compliance period, the facility is engaged in a corrective
action program, the compliance period shall be extended until the Permittees can
demonstrate that the GPSs have not been exceeded at the point of compliance for a
period of three (3) consecutive years (40 CFR 264.96(c)).

REVIEW AND APPROVAL OF SUBMISSIONS

In response to a Notice of Deficiency concerning a submission, the Permittees shall
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modify the submission to address the specified deficiencies within the time period
established by the Director taking into account the tasks to be performed, and submit the
revisions to the Department for approval,

If the revised submission is not approved, the Director will notify the Permittees of the
deficiencies in writing and specify a schedule for the Permittees to correct the
deficiencies and resubmit the submission to the Department. The Permittees shall correct
the deficiencies as directed by the Director and forward the revised submission to the
Department within the time period specified.

In the event the Permittees disagree with the Director's disapproval of the revised
submission, the Permittees shall notify the Department in writing of its objections, and
the basis therefor, within fourteen (14) days of receipt of the Department’s disapprovali.
Such notice shall set forth the specific matters in dispute, the position the Permittees
assert should be adopted as consistent with the requirements of the Permit, the basis for
the Permittees’ position and any matters considered necessary for the Director’s
determination. The Department and the Permittees shal] have an additional fourteen (14)
days from receipt of the notification to meet or confer to resolve any disagreement. In
the event agreement is reached, the Permittees shall submit the revised submission and
implement the same in accordance with such agreement. [f agreement is not reached
within the 14-day period, the Department will notify the Permittees in writing of its
decision on the dispute.
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MODULE IL
GENERAL FACILITY CONDITIONS

The Permit Sections ILA, and ILD through ILH in this module apply to both units, Unit 5 and
Unit 16.

IL.A. DESIGN AND OPERATION OF FACILITY

II.B.

The Permittees shall maintain and operate the facility, the location of which is shown by
the location map, topographic map, and facility map (Appendix A of Permit
Attachment 1), to minimize the possibility of fire, explosion, or any unplanned sudden
or non-sudden release of hazardous waste constituents to the air, soil, or surface water
which could threaten human health or the environment.

FACILITY DESCRIPTION AND SITE IDENTIFICATION

The facility, Radford Army Ammunition Plant, is located in the mountains of
southwestern Virginia within Pulaski and Montgomery Counties. The site location map
is presented in Appendix A of Permit Attachment 1. The installation consists of two
noncontiguous areas - the Radford Unit (or Main Section) and the New River
Ammunition Storage Area Unit. The Main Section is located approximately 4 miles
northeast of the city of Radford, approximately 10 miles west of Blacksburg, and 47
miles southwest of Roanoke, Virginia. The New River Unit is located approximately 6
miles west of the Main Section, near the town of Dublin, Virginia. The New River
divides the Radford Army Ammunition Plant into two areas (see Appendix A of Permit
Attachment 1). The southern area, which comprises approximately two-thirds of
Radford Army Ammunition Plant, is called the "Main Plant Area." The remaining
northern one-third section is called the "Horseshoe Area," and is located within a
meander of the New River.

Forty three (43) Solid Waste Management Units (SWMUs) (Appendix A.4 of Permit
Attachment 1) and six (6) HWMUs (sce Appendix L of Permit Attachment 1) are
located in both the Main Plant Area and the Horseshoe Area. This permit includes two
(2) Hazardous Wastes Management Units: Unit 5 and Unit 16.

The Radford Army Ammunition Plant is a government-owned, contractor-operated
(GOCO) military industrial installation supplying solvent and solventless propellant
grains and trinitrotoluene (TNT) explosives. From its inception as a GOCO installation
in 1940 until 1995, the Radford Army Ammunition Plant was operated by Hercules
Incorporated. On March 15, 1995 Alliant Techsystems, Incorporated acquired Hercules
Incorporated and took over operation of the Radford Army Ammunition Plant. BAE
Systems, Ordnance Systems Inc. became the operating contractor on July 1, 2012.
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Construction of the Radford Army Ammunition Plant began in 1940. Initially, the
Radford Army Ammunition Plant consisted of two distinct areas - a smokeless-powder
plant (Radford Ordnance Works [ROW]) and a bag-manufacturing and loading plant for
artillery, cannon, and mortar projectiles (New River Ordnance Works [NROW]). These
two production facilities were operated separately from 1940 to 1945. Late in 1945,
ROW was designated as the Radford Arsenal, and NROW was designated as a subpost.
By January 1950, NROW was made an integral part of the Radford Arsenal and no
longer considered a subpost. The arsenal was renamed Radford Ordnance Plant in 1961
and was finally redesignated as the Radford Army Ammunition Plant in August 1963,

Expansion of both ROW and NROW continued throughout World War II. Late in 1945,
the Radford Unit was placed on standby status. The following year, the nitric acid area of
the plant was reactivated to produce ammonium nitrate fertilizer, an activity that
continued until 1949 under contract with Hercules Powder Company (later Hercules
Incorporated). In September 1945, the NROW was declared surplus; but in April 1946,
the magazine areas were changed from surplus to standby status. Between December
1946 and January 1948, large parcels of the NROW plant manufacturing area were sold.
These parcels were excess land holdings that had never been used for production
purposes. Between 1952 and 1958, the Goodyear Aircraft Corporation was contracted to
manufacture component parts used in missile production at the Radford Army
Ammunition Plant. In 1958, Hercules took over the Goodyear operations at the Plant. In
mid-1968, the continuous TNT plant was put into production and remained in operation
until destroyed by an explosion in May 1974. The TNT plant was restarted in 1983 and
operated until 1986. In December 1988, a facility ¢leanup was conducted and the TNT
plant was prepared for long-term standby status. Between 1990 and 1992, two
nitroglycerin lines were modernized and went back into production as needed.

The general responsibilities assigned to the Radford Army Ammunition Plant include:

®  Manufacturing of explosives and propellants;

s Handling and storage of strategic and critical materials as directed for other
government agencies;

° Operation and maintenance, as directed, of active facilities in support of
current operations. Maintenance and/or lay-away in accordance with
Ammunition Procurement and Supply Agency instructions, of standby
facilities, including any machinery and packaged lines received from
industry, in such conditions as will permit rehabilitation and resumption of
production within the time limitations prescribed;

° Receipt, surveillance, maintenance, renovation, demilitarization, salvage,
storage, and issue of assigned Field Service Stock and industrial stock as
required or directed;

® Procurement, receipt, storage, and issue of necessary supplies, equipment,
components, and essential materials;
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*  Mobilization planning, including review and revision of plant as required;
e  Custodial maintenance and administrative functions of subinstallations; and

¢ Support services for tenants.

These responsibilities are met through the efforts of the operating contractor, BAE
Systems Ordnance Systems Inc.. The Administrative Contracting Officer (ACO) and his
staff provide technical assistance and administer the contracts with the civilian operating
contractors. Radford Army Ammunition Plant also provides logistics support for tenant
activities.

Production at Radford Army Ammunition Plant is accomplished at the primary and
secondary manufacturing areas. The primary manufacturing processes include the
production of single-base and multi-base solvent propellants, cast and solventless
propellants, and TNT. From 1941 to present the principle products at Radford AAP have
been single or multi base solvent and solventless propellants. TNT has only been in
operation at Radford AAP from 1968-1974 and from 1983-1986, The secondary
(intermediate) manufacturing processes include the production of oleum (concentrated
sulfuric deid), nitric acid, nitroglycerine (NG), and nitrocellulose (NC). Oleum
operations ceased in the mid to late 1980's and is no longer manufactured at Radford

. AAP. In 1999 a Medium Caliber Ammunition Load Assemble and Pack operation was

started.

Production at Radford Army Ammunition Plant is accomplished at the primary and
secondary manufacturing areas. The primary manufacturing processes include the
production of single-base and multi-base solvent propellants, cast and solventless
propellants, and TNT. The secondary manufacturing processes include the production of
oleum, sulfuric and nitric acids, nitroglycerine, and nitrocellulose.

II.B.1 UNIT 5
Unit 5 is a closed lined neutralization pond. It is located on a river terrace which
gently slopes to the north towards the New River. This pond was operated as an
unlined pond prior to being retrofitted with a liner in 198]. Leakage from the unit
may have occurred prior to the installation of the liner. Numerous karst features,
predominantly sinkholes, are near this unit.

[I.LB.2 UNIT 16
Unit 16 is located within the Horseshoe Area of the New River and is a hazardous
waste trench located within a solid waste landfill. Severa] sources, the Soil
Conservation Services and consultant reports, indicated that the unit is located within
a karst dominated area. The unit is underlain by clay, silty sands, gravels, and
limestone. The clay and silt deposits can be up to 38 feet thick. The overburden
. materials are terrace deposits. The bedrock is the Elbrook F ormation which is
encountered at a depth of 50 to 60 feet on the west end and at 70 feet on the east end.
The formation is highly fractured and fragmented with breccia, vugs, and solution
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channels.

ILC. GENERAL WASTE ANALYSIS

The general chemical and physical analysis of the wastes handed in the facility for each
unit are addressed as in the following,

ILC.1 UNITS5

During its operation, the lined neutralization pond received stormwater runoff, spilled
liquids, and washdown waters from an acid tank farm. The effluent from UNIT 5
was discharged to an equalization basin (HWMU 4). The primary function of UNIT
5 was to hold acidic waste waters prior to discharge to an equalization basin. The
wastes deposited in UNIT 5 were characteristically hazardous as corrosive (D002).
The waste waters in UNIT 5 were both nitric (NO3) and sulfuric (SO4) in
composition. The pH of the surface impoundment was 1.5 and the dominant
components of the hazardous wastes sent to the unit were the noted mixed acids.

' Several heavy metals were detected in low concentrations. A description of all wastes

and waste constituents that were ever known to have been discharged to the closed
surface impoundment is provided in Appendix C of Permit Attachment 2. This
description is based upon information provided by the Facility.

II.C.2 UNIT 16

UNIT 16 is a closed hazardous waste landfill, which is closed in accordance with the
regulations promulgated under the authority of the Resource Conservation and
Recovery Act (RCRA) of 1976. Hazardous wastes and other waste known to have
been disposed of within HWMU-16 included 3898 tons of ash from the burning of
waste explosives and explosives-contaminated material (EPA Hazardous Waste Code
D003, D004, D007 and D00S; arsenic, cadmium, chromium and lead), 545 tons of
wastewater treatment sludges (EPA Hazardous Waste Code K044 and K045, with the
characteristic of ignitability, corrosivity or reactivity), 6 tons of asbestos, and various
laboratory chemicals. Additionally, the following wastes were disposed of in UNIT
16 in unknown quantities: ash from waste propellant incinerator (EPA Hazardous
Waste Code D003), residue from waste propellant buming (EPA Hazardous Waste
Code D003), residue from explosive contaminated waste burning (EPA Hazardous
Waste Code D003), Sulfur Acid Regeneration (SAR) area fume burner ash (EPA
Hazardous Waste Code D006 and D007), sludges from Bioplant Building 470 (EPA
Hazardous Waste Code K044), and NG 2 Pretreatment Building 9410 (EPA
Hazardous Waste Code K044),

From the beginning of disposal activities at Unit 16, reactive wastes were incinerated
or open burned prior to disposal in the unit. However, several heavy metals were
detected during EP toxicity analyses conducted on ash residues disposed in the Unit.
Furthermore, several of the laboratory chemicals disposed of within the Unit are
listed. A complete listing of the wastes contained in the Unit is presented in
Appendix C of Permit Attachment 3.
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The groundwater has been monitored since 1981 as part of the requirements of RCRA
interim status, The Unit was certified as closed in 1993 with all waste materials
remaining in place and a final cover system has been provided. No waste has been
managed in Unit 16 since it was closed.

The primary contaminants of concern at Unit 16 are lead, the explosive-related
compounds (2,4,6-TNT; 2,4-DNT and 2,6-DNT), several purgeable organic
compounds (acetone, ethyl ether, and toluene), and a few of the base-neutral
extractable organic compounds (specifically di-n-buty] phthalate, diethy! phthalate,
dimethyl phthalate, di-n-octyl phthalate, and resorcinol).

A description of all hazardous wastes and waste constituents, which were ever known
to have been discharged to and which were suspected to have been placed in the
hazardous waste landfill, are provided in the List of Wastes (Appendix C of Permit
Attachment 3) and the Compliance (Quarterly) Groundwater Monitoring List
(Appendix E of Permit Attachment 3). These lists are based upon information
provided by the facility. All Appendix IX to 40 CFR 264 Annual Groundwater
Sampling constituents (Appendix I of Permit Attachment 1), that have been
detected in groundwater and are reasonably expected to have originated from the unit,
have been included on the list.

ILD. SECURITY

ILE,

ILF.

The Permittees shall comply with the security provisions of 40 CFR Section 264.14. The
security measures shall follow the requirements described in Appendices C and E of
Permit Attachment 1.

GENERAL INSPECTION RE UIREMENTS

The Permittees shall follow the inspection plan set out in Appendix F of Permit
Attachment 1. The Permittees shall remedy any deterioration or malfunction discovered
by an inspection (40 CFR Section 264.15). Inspection records shall be kept as required
by 40 CFR Section 264.15(d).

PERSONNEL TRAINING

The Permittees shall conduct required personnel training (40 CFR Section 264.16). This
training program shall foliow Appendix G of Permit Attachment 1. The Permittees
shall maintain training dociments and records (40 CFR Section 264.16(e)).

ILG. RECORDKEEPING AND REPORTING

ILG.1.  Operating Record.

Pursuant to 40 CFR Section 264.73, the Permittees shall maintain a written
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operating record at the Facility. The record can be a compilation of various
documents and shall include, but not be limited to, the information listed below.

(1) The following records shall be maintained until post-closure is complete and
certified:

(a)

(b)

(c)
(d)
(e)

(f)

Records of spills and releases required by existing environmental laws,
including, but not limited to Section 103 of the Comprehensive
Environmental Response, Compensation and Liability Act;

Written reports and records of verbal notification to the Director to
address releases, fires, and explosions:

All reports of noncompliance pursuant to Permit Condition L.H.11.;
All submittals prepared pursuant to Permit Condition LH.12,;

Records of all monitoring information pursuant to Permit Section
LE.; and

Training records of current Facility personnel.

(2)  The following records shall be maintained for a minimum of 3 years. This
time period may be extended by the Department in the event of enforcement
action or notification by the Department that an investigation is ongoing.

(a)

(b)

(c)
(d)

Generator Biennial Reports submitted in compliance with 40 CFR
Section 262.41;

Facility Biennial Reports submitted in compliance with 40 CFR
Section 264.75; -

Training records of former Facility personnel; and

Records of all inspections, pursuant to 4 CFR Section 264.15, which
shall include at a minimum:

* The date and time of the inspection;
* The name of the person performing the inspection;
* A notation of the observations made; and

® The date and nature of any repairs or remedial actions.

(3) Current copies of the following documents as amended, revised, and
modified shall be maintained at the Facility until post-closure and corrective
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action are complete and certified:
(@) Training Plan; and

(b)  All closure, post-closure, interim measures, and final corrective action
cost estimates; financial assurance documents prepared pursuant to this
Permit; and the company names and addresses of Facility insurers.

ILG.2.  Required Reports.
The Permittees shall comply with all applicable reporting requirements as
described in Permit Sections LE. and F.

IL.H. COST ESTIMATE AND FINANCIAL ASSURANCE FOR FACILITY
POST-CLOSURE

Pursuant to Subpart H to 40 CFR 264 — Financial Requirement. The federa]
government is exempt from the financial requirements. As the Radford AAP is a federal
government installation, and all the HWMUs at the Radford AAP are exempted from the
requirements of 40 CFR 264.142 through 145.
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MODULE 11T.
POST-CLOSURE CARE

The Permit Sections IIL.B through IILG in this Module apply to both units: Unit 5 and Unit 16.

Mr. Jay Stewart of BAE Systems Ordnance Systems Inc., Route 114, Radford, Virginia, 24143-
0100 (540-639-7785), and Mr. James McKennaof the Department of the Army ACOP staff,
Route 114 Radford, Virginia 24143-0002 are the designated persons to contact in reference to
this post-closure permit during the post-closure care period,

I1A. UNIT IDENTIFICATION AN D CLOSURE CONSTRUCTION

ITII.A.1 UNIT 5
UNIT 5 is a single hazardous waste management unit (HWMU) for the purposes of
groundwater monitoring. The waste is remained in place at closure. Therefore, the
Permittees are required to conduct post-closure care for the HWMU in accordance
with the terms and conditions of this permit. The basic closure construction includes
a cap and a liner.

The closed Unit 5 has been capped with a composite liner consisting of (from ground
surface to base of cap):

Vegetative cover;,

Two feet of topsoil;

One foot of drainage layer (102 em/sec permeability);
A 30 mil PVC membrane liner; and

Two feet of clay (107 cm/sec permeability).

e & o o o

Details of the cap construction and effectiveness are presented in the closure plan for
the Unit (Appendix C to Permit Attachment I).

UNIT 5 was put into operation as an unlined surface impoundment in 1970 and was
retrofitted with a liner in 1981. The Unit’s dimensions were approximately 150 feet
by 100 feet at the top of the berm. The berm rose 10 feet above the base of the
impoundment. The impoundment was taken out of operation in 1986.

III.A.2 UNIT 16
The hazardous waste landfill closure details and specifications are included in
Appendix C to Permit Attachment 1. UNIT 16 consisted of a trench measuring
approximately 60 feet width, 400 length and 10 to 14 depth feet. The trench was
constructed without a liner or leachate collection system. The hazardous waste
landfill unit trench was first used in 1980. Waste disposal within the Unit began in
1980. The trench had an estimated capacity of 6,000 cubic yards, and was filled to
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approximately 80% of its capacity.

The closure construction included leachate drain installation and cover system
installation. The final cover system consists of one foot of topsoil with grass cover;
one foot of cover soil; one foot of drainage sand layer, a 30-mil PVC membrane cap;
and a two-foot thick clay cap.

III.B. POST-CLOSURE PROCEDURES AND USE OF PROPERTY

HLB.I.

Q I11.B.2.

HLB.3.

III.B.4.

Post-closure Care

The Permittees shall conduct post-closure care for the hazardous waste
management units listed in Permit Sections I1L.A.1 (Unit 5) and HHL.A.2 (Unit
16), for a period of thirty (30) years after final closure certification was accepted
by Department. The specific date for each unit is listed Permit Section LI The
30-year post-closure care period may be shortened upon petition and
demonstration by the facility, if the Director determines that the facility is secure.
Conversely, the post-closure care period may be extended if the Director finds
this necessary to protect human heaith and the environment in accordance with 40
CFR 264.117(a)(2).

Groundwater System Maintenance

The Permittees shall maintain and monitor the groundwater system and comply
with all other applicable requirements of 40 CFR 264.90 during the post-closure
care period in accordance with 40 CFR 264.117(a).

Post-closure Use

The Permittees shall not allow any post-closure use in Permit Sections IILA.1
(Unit 5) and ITLA.2 (Unit 16) that would disturb the integrity or the function of
the facility's monitoring systems and cover during the post-closure care period in
accordance with 40 CFR 264.117(c).

Post-closure Plan

The Permittees shall implement the Post-closure Plan in accordance with
Appendix C to Permit Attachment 1. All post-closure care activities must be
conducted in accordance with the provisions of the Post-closure Plan, and 40
CFR 264.117(d) and 40 CFR 264.118(b).

IILC. INSPECTIONS
The Permittees shall inspect the components, structures, and equipment at the site in
accordance with the Inspection Requirements of Appendix F of Permit Attachment 1
and 40 CFR 264.117(a)(1)(ii).
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IILD. SECURITY

IILE,

The Permittees shall maintain security at the facility during the post-closure care period,
in accordance with Appendix E of Permit Attachment 1, and 40 CFR 264.117(b).

NOTICES AND CERTIFICATION

IILE.l. Notices

If the Permittees or any subsequent owner or operator of the land upon which any
of or all four units were located, wish to remove hazardous wastes and hazardous
waste residues, or contaminated soils, or contaminated groundwater, then they
shall request modification to this Post-closure Permit in accordance with the
applicable requirements in 40 CFR Section 264.1 19(c) and 40 CFR 270.42. The
Permittees or any subsequent owner or operator of the land shall demonstrate that
the removal of hazardous wastes will satisfy the criteria of 40 CFR 264.1 17(c).

IILE.2. Certification

HEF.

I1L.G.

No later than sixty (60) days after completion of the established post-closure care
period, the Permittees shall submit, by registered mail to the Director for
approval, a certification that the post-closure care for the hazardous waste
disposal unit was performed in accordance with the specifications in the approved
Post-closure Plan. The certification must be signed by the Permittees and an
independent, registered, Virginia-certified professional engineer. Documentation
supporting the independent, registered protessional engineer's license and
certification must be furnished upon request.

FINANCIALVASSURANCE
Financial assurance is not required for the federal facility.

POST-CLOSURE PERMIT MODIFICATIONS

The Permittees must request a permit modification to authorize a change in the approved
Post-closure Plan. This request must be in accordance with applicable requirements of 40
CFR Section 264.119(c) and 40 CFR 270.42 and must include a copy of the proposed
amended Post-closure Plan for approval by the Director. The Permittees shali request a
permit modification whenever changes in operating plans or facility design affect the
approved Post-closure, Plan, or other events occur that effect the approved Post-closure
Plan,
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MODULE IV,
GROUNDWATER DETECTION MONITORING

IV.A. HIGHLIGHTS

None of the two units (HWMU 5 or 16) are now in detection monitoring,

IV.A.1 UNIT S5

At the time of the GWQAP report (August 1999), eleven inorganic constituents, three
volatile organic constituents, and two explosive/propellant constituents had been
historically detected in the groundwater monitoring network at UNIT 3, at statistically
significant concentrations above calculated background concentrations.

In summary, from the first quarter of 1996 to the first quarter of 1999, the concentrations
of antimony, beryllium, 2-6 dinitrotoluene, lead, thallium, trichloroethene and bis(2-
ethylhexyl)phthalate are historical maximums that were recorded prior to the
establishment of groundwater protection standards in the permit, for the monitored
constituents proposed by the facility in point of compliance wells at Unit 5.

IV.A.2 UNIT 16

Groundwater samples from the Unit16 area have been collected and analyzed since 1981
in compliance with the Virginia Hazardous Waste Management Regulations.
Groundwater quality assessment data indicated that the groundwater in the Unit 16 area is
contaminated by low levels of DNT and halomethane compounds. The nearby former
TNT neutralization sludge disposal trench was identified as source of the DNT
contamination. Well 16-4 is the most contaminated well and is very close to the former
INT trench. Radford AAP has submitted Annual Groundwater Monitoring Reports for
Unit during the period that Unit 16 has been under interim status.

Historically, from 1992 through 1998 at least the following constituents were detected in
downgradient wells: Cyanide, Xylene (Total), TOC, TOX, Antimony, Arsenic, Barium,
Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, Mercury, Nickel, Selenium,
Silver, Thallium, Vanadium, Zinc, Bromoform, Carbon Tetrachloride, Chloromethane
(methyl chloride), di-n-Butylphthalate (2-Benzenedicarboxylic acid dibutyl ester), 1,4-
Dichlorobenzene, Dichlorodifluoromethane, 1,1-Dichloroethane, 1,2-Dichloroethane,
2,4-Dinitrotoluene (2,4-DNT), and 2,6-Dinitrotoluene (2,6-DNT), Ethylbenzene, Methyl
ethyl ketone (MEK, 2-Butanone), 1,1,2,2-Tetrachloroethane, Trichloroethene, Toluene,
trans-1,2-Dichloroethylene, 1,1,1 -Trichloroethane, 1,1 .2-Trichloroethane,
Trichlorodifluoromethane, Tetryl (trinitrophenylmethyInitramine), and Vinyl chloride,
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Potential hazardous constituents include a series of Polychloredibenzofuran compounds
(TCDF —Tetrachlorodibenzofuran, PECDF -- Pentachlorodibenzofuran, HPCDF -
Hexachlorodibenzofuran, HPCDF ~ Heptachlorodibenzofuran, and OCDE -
Octachlorodibenzofuran).
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MODULE V.
GROUNDWATER COMPLIANCE MONITORING

The Permit Sections V.H, I and K through V.0 in this Module apply to both units: Unit 5 and
Unit 16.

V.A. HIGHLIGHTS
Radford AAP is implementing a compliance monitoring program because a groundwater
quality assessment monitoring program was established prior to the Permit issuance.

In October 1995, a Groundwater Quality Assessment Plan (GWQAP) was submitted for
HWMUs 4, 5,7, 10, and 16. A GWQAP Addendum was submitted for these HWMUs in
November 1995. VDEQ met with Alliant on May 21, 1996 1o negotiate a Post-closure
permitting schedule for the HWMUS. It was agreed that a revised GWQAP report would
be prepared for each individual HWMU rather than to consolidate the HWMUs. But, at
2001 after a negotiation between VA DEQ and the facility an agreement has been
achieved to issue one consolidated Permit, which is this permit.

V.A.l. UNIT 5
Historically, the Permittees determined that hazardous waste constituents were found in
groundwater at levels statistically higher than background ; therefore, groundwater
monitoring shall be conducted under a Compliance Monitoring program during the
compliance period.

V.A4. UNIT 16
From historic data, the Permittees determined that a plume of contamination had been
released at the point of compliance for UNIT 16, At least forty three (43) hazardous
constituents have been detected in the downgradient groundwater monitoring wells at
UNIT 16 (see Appendix E of Permit Attachment 3). Data collected in previous
mvestigations clearly indicated that groundwater was being impacted. Therefore, the
groundwater is being monitored in the Compliance Monitoring Program.

V.B. HISTORICAL OVERVIEW

V.B.1. UNIT 5
In 1984, a GWQAP for HWMU's 4,5,7 and 16 was submitted. The Permittees' Phase | -
Ground Water Assessment Report for SWMU's 4,5,7 was submitted in 1985. The Phase
I report included hydraulic conductivity, ground water flow and rates, and chemical
analyses. Also in 1985, the Permittees submitted a GWQARP report on additional ground
water monitoring wells with an associated earth resistivity study for HWMU's 4,5.7, and
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16. The Unit 5 was closed 1989. The Permittees submitted interim GWQAP reports and
modifications to the GWQAP in 1987, 1988, 1992, 1993, and 1995 for HWMU's 4,5,7,
and 16 jointly. In August, 1999, the facility submitted a last Groundwater Quality
Assessment Report (GWQAR) in the Post-closure Care Permit Application Part B for
Unit 5. In this GWQAR historical Isoconcentration Maps were produced to depict
constituent plumes in the groundwater beneath the Unit S using the historical maxmum
concentrations for the constituents monitored at the Unit 5 for the time periods of 1992
through 1995 and 1996 through First quarter 1999.

V.B.2. UNIT 16
A final GWQAR for the unit was submitted with the Post-closure Care Permit
Application Part B together. In order to evaluate the shape and position of constituent
plumes over time, historical Isoconcentration Maps were developed to illustrate the
lateral extent of the combined inorganic metals, the combined volatile organic
constituents, and the combined explosive/propellant constituents using the historical
maximum concentrations for the constituents (see Appendix F to Permit Attachment 5)
monitored at the site for the time periods of 1992 through 1995 and 1996 through 1998.

V.C.

V.C.1

SITE HYDROGEOLOGY

Geologic Setting
This part applies the whole facility.

The geological and stratigraphic map is provided in Appendix A.2 of Permit
Attachment 1.

The facility is situated in one of a series of narrow valleys typical of the Valley
and Ridge physiographic province of the Appalachian Highland region of North
America. Oriented in a northeast-southwest direction, the valley is approximately
25 miles long. The valley has width of approximately eight miles at the
southwest end and narrows to approximately two miles at the northeast end.
Radford AAP lies along the New River in the relatively narrow northeast corner
of the valley. The maximum elevation at Radford AAP is 2225 fect above mean
sea level (amsl) in the southeast corner and the minimum elevation is
approximately 1675 feet amsl along the New River at the northern property
boundary.

The valley and Ridge physiographic province consists of folded and thrust-faulted
Paleozoic sedimentary rocks ranging in age from Cambrian to Mississippian.
Post-deformation weathering of these thrust-faulted and overturned Paleozoic
rocks has resulted in the formation of resistant sandstone and dolomite ridges
separated by valley underlain by more easily eroded shale and limestone. Well
developed karst features such as sinkholes and caves are common in the Valley
and Ridge.
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V.C.2

The general geology at Radford AAP consists of limestone/dolomite bedrock
covered by weathered residual deposits and/or alluvial deposits. The alluvial
deposits consists of typical fluvial deposits of interbedded clay, silt, and
sand/gravel deposits with cobble lenses. The thickness of the alluvial deposits
ranges from a few feet to approximately 50 feet, with an average thickness of 20
feet. The residual deposits consists of clay, silt, and clasts resulting from the
physical and chemical weathering of the parent bedrock. The residual deposits
typically underlie the alluvium, except in locations where the residuum has been
eroded to bedrock and replaced by alluvium. The thickness of the residual
deposits ranges from a few feet to approximately 40 feet. Underlying the
alluvium and residuum throughout most of Radford AAPis a seties of dolomite,
limestone, and shale atrata known as the Cambrian-aged Elbrook Formation. The
Elbrook formation is the major outcropping formation as well as the predominant
karstic formation below the facility. Sinkholes, solution channels, pinnacled
surfaces, and springs are common to the Elbrook Formation.

Karst Trace Analysis
This part applies the whole facility.

A fracture trace map is provided in Appendix A.3 of Permit Attachment 1.

(1) Fracture Trace Analysis
A total of 66 fracture traces were identified within and around Radford AAP
in a photogeologic study conducted by the USEPA’s Environmental
Photographic interpretation center (EPIC) in 1992. Fracture traces are linear
features identified in aerial photographs that represent the surface expression
of primary joint sets, major fractures, and/or zones of fracturing in the
subsurface. These features may be expressed as soil-tonal variations and
vegetational and topographical alignments, and are significant in
consideration of groundwater flow at Radford AAP. The fractures and joint
sets can act as discrete conduits for groundwater flow, increasing flow rates,
and in some cases, redirecting flow away from the expected flow direction.
In Karst terrains, such features are environmentally significant because
solutionization and resulting conduits develop along bedding plans as well as
fractures and joints.

The primary traces identified at Radford AAP in the 1992 USEPA EPIC
study are illustrated on the Fracture Trace Map (Appendix A.3 of Permit
Attachment 1). The bedding plane structures, seen as ledges in the New
River channel, are also illustrated on the Fracture Trace Map.

(2) Sink Hole Delineation
The locations of sinkholes at Radford AAP were also mapped during the
1992 USEPA EPIC study (Fracture Trace Map in Appendix A.3 of Permit
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V.C3

Attachment 1). In the vicinity of Radford AAP, the strike of bedding in'the
Elbrook Formation is roughly west/northeast, with dips to the
south/southeast. As shown on the Fracture Trace Map, the orientation of
bedding can be seen in the nearly east-west alignment of sinkholes at
Radford AAP and surrounding areas. Most of the sinkholes in the area are
oval shaped and elongated with respect to the strike of bedding planes. In
some instances, the sinkholes appear to align with respect to the fracture
traces. The sinkholes most likely represent bedrock units with a greater
carbonate content and lower shale content within the underlying Elbrook
formation (USEPA, 1992).

(3) Dry Trace Resuits
In September 1993 through December 1993, engineering-Science, Inc. of
Fairfax, VA conducted a dye-trace test to identify hydrologic connections
between areas of groundwater recharge (upland sinkholes) in the south-
central portion of Main Plant and their respective discharge areas around the
facility. The south-central portion of the Main Plant area is characterized by
numerous sinkholes and a deep water table. The karst development within
the underlying folded limestone and dolomite of the Elbrook Formation
likely has a significant influence on groundwater flow through the bedrock in
this area.

Occurrence of Groundwater

The general hydrogeological setting at Radford AAP is characterized by porous
alluvial sediments overlying weathered and unweathered dolomite and limestone.
In areas where the porous allluvial sediments are the uppermost water-bearing
zone, groundwater flow is generally from topographicaily high areas to
topographically low areas. In some areas of Radford AAP, the uppermost water-
bearing zone is within the limestone and dolomite bedrock. The karst features
within the bedrock aquifer can provide conduits for rapid transport of
groundwater to the New River, which is the discharge area for regional
groundwater flow.

Seasonal variations in precipitation can affect the direction of groundwater flow
within the bedrock aquifer at Radford AAP, During wet seasons (high flow
conditions), groundwater flow may occur in higher elevation conduits that are not
normally saturated during dry seasons (low flow conditions). As a result, flow
may short-circuit the predominant flow paths and be redirected, discharging in
unexpected areas.

In addition to seasonal variations, groundwater levels within the bedrock aquifer
may fluctuate dramatically during heavy precipitation events. Groundwater levels
in the karst bedrock aquifer generally respond to heavy precipitation within
approximately 14 hours, and may rise several feet in a short time (Engineering-
Science, 1994). This condition exists throughout Radford AAP, especially in
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areas where surface water infiltrates through these conduits, stormwater
infiltrating in the uplands of the facility may discharge to the New River in a
matter of a few days following a storm event. The turbulent flow created by these
conditions aerates the infiltrating water. The increased O; content can
significantly affect the chemistry of the groundwater, increasing the concentration
of many commonly occurring inorganic analytes. It is this direct connection
between surface water and groundwater and the rapid movement of groundwater
through the aquifer that is vital to interpreting the migration of both naturally
occurring and released constituents in the groundwater at Radford AAP.

V.C.1. UNIT5

V.C.l.a

V.C.1.b

Geology/Structure

Geological Cross Sections are presented in Appendix A.2 of Permit Attachment
2. Bedrock below the unit is generally encountered at a depth ranging from 28 to
over 56 feet below ground level, with alluvial sediments and weathered bedrock
residuum overlying the bedrock, It is characterized by “*floaters”, depressions and
pinnacles resulting from differential physical and chemical weathering influenced
primarily by the structural, depositional, and mineralogical nature of the
uppermost lithologic unit (i.e, predominantly brecciated, shaley, or crystalline
carbonate). The shaley units of the Elbrook Formation tend to be more resistant,
resulting in pinnacles or bedrock highs. In general, the bedrock below the
southern portion of the unit slopes downward to the north-northeast, while the
bedrock to the north of the unit slopes downward to the south-southwest. This
appears to indicate the development of a sinkhole in the vicinity of monitoring
well cluster SWC21, 5WC22, and SWC23. The area around Unit 5 is
characterized by the development of sinkholes without any apparent alignment or
preferred orientation. The fracture lineations identified during the fracture trace
analysis, however, appear to be oriented radially, trending northeast-southwest to
northwest-southeast in the area of Unit 5. It is probable that there are well
developed karst conduits which convey aerated surface water during precipitation
events from the upland sinkholes through these solution-enhanced fractures and
joints towards the New River at relatively rapid velocities.

Groundwater Movement

Groundwater elevation (potentiometric surface) and flow direction maps are
provided in Appendix A.3 of Permit Attachment 2. GW is encountered at
depths ranging from 9 feet to 18 feet bgl with the water table generally located at
or just above alluvium/weathered residuum interface. GW level fluctuation in this
zone do not appear to exceed 2 to 5 feet annually over most of the site; however,
GW levels fluctuated by as much as 8§ feet in the farthest downgradient locations
(wells SW10A and SW11A) in 1994, These farthest downgradient wells are the
only monitoring wells that appear to be screened across the bedrock/weathered
residuum interface. Groundwater movement beneath the unit is generally to the
north-northeast towards the New river. The groundwater contours and the
topography in this unit suggest that the unit is located on a river terrace that
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contains several sinkholes and drains north toward the New River.

V.C.2. UNIT 16

V.C.2.a

V.C.2.b

V.D.

Geology/Structure

Geological Cross Sections are presented in Appendix A.2 of Attachment 3.
Bedrock below the unit is generally encountered at a depth ranging from 30 to 70
feet below ground level (bgl), although the soil/bedrock interface is gradational.
It is characterized by “floaters”, depressions and pinnacles resulting from
differential physical and chemical weathering influenced primarily by the
depositional and mineralogical nature of the uppermost lithologic unit (i.e.
predominantly shaley, or crystalline carbonate). The shaley units of the Elbrook
Formation tend to be more resistant, resulting in pinnacles or bedrock highs. In
general, the bedrock below the unit slopes to the east and south towards the New
River. The area around Unit 16 is characterized by the development of sinkholes
without any apparent alignment or preferred orientation. The fracture lineations
identified during the fracture trace analysis, however, appear to be oriented
radially, trending east-west to north-south from the crest of the horseshoe towards
the New River. It is probable that there are well developed karst conduits which
convey aerated surface water during precipitation events from the upland
sinkholes through these solution-enhanced fractures and joints towards the New
River at relatively rapid velocities.

Groundwater Movement

Groundwater elevation (potentiometric surface) and flow direction maps are
provided in Appendix A.3 of Permit Attachment 3. GW s encountered at
roughly 40 feet bgl with the water table generally located at or just above the soil
bedrock interface. Groundwater fluctuations in this zone do not appear to exceed
2 to 4 feet annually, although individual wells tapping karst conduits could show
dramatic fluctuations following storm events. Groundwater movement beneath
the unit is generally to the east-northeast towards a spring located roughly 500
feet northeast of Unit 16. The groundwater contours and the topography in this
unit suggest that the unit is located on top of a structural swale which directs
water towards the spring,

COMPLIANCE MONITORING SYSTEM AND SAMPLING SCHEDULE

V.D.1. UNIT 5

V.D.1.a,

Groundwater Monitoring System

The Compliance Monitoring Program requires monitoring at the background well
(s), Point of Compliance Wells and at all wells designated as Plume Monitoring
Wells semiannually in single samples. Static groundwater elevations (as made
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V.D.Lb.

applicable by Permit Condition V.H.) will be measured at all wells specified in
V.D.1.a.(1), (2), and (3) during each sampling event. The groundwater
monitoring system follows:

(1

@

&)

The groundwater beneath the closed WMA shall be monitored with one
upgradient groundwater monitoring well and five (5) downgradient point of
compliance wells located as specified on the map presented in Appendix A.1
of Permit Attachment 2. Monitoring well 5W8B is the background well for
the WMA and monitoring wells 5SW5B, 5W7B, SWC21, S5W(C22, and
SWC23 are the point of compliance wells.

In addition to the wells specified in Permit Condition V.D.1.a.(1)., well
SWI2A will serve as plume monitoring wells downgradient of the unit to
determine whether continued migration of contaminants has occurred.

Well(s) SSW3, S5W7, SWIA, SWI0A, SW11A, SWCA, S5W6, S5W8,
SWCI1, and SWC12 will be used as piezometers to measure static
groundwater elevations during each sampling event.

Sampling Schedule

The upgradient well, the point of compliance wells, and plume monitoring wells
will be sampled in accordance with the Compliance Monitoring Sampling and
Analysis Plan (Appendix H of Permit Attachment 1) and the following
schedule:

M

)

)

The upgradient well and downgradient point of compliance wells specified in
Permit Conditions V.D.1.a.(1) will be sampled at least semi-annually for
the constituents listed in Appendix E of Permit Attachment 2. The
Permittees must collect, at least, a single sample for each specified
constituent at each well and analyses must be obtained using the EPA SW-
846 Methods specified in Appendix E of Permit Attachment 2.

The Plume Monitoring Wells specified in Permit Condition V.D.1.a.(2)
shall be sampled at least semi-annually for al} constituents listed in
Appendix E of Permit Attachment 2. Single samples for each constituent
shall be collected and analyses shall be obtained using the EPA SW-846
Methods specified in Appendix E of Permit Attachment 2.

Downgradient Point of Compliance Wells listed in Permit Condition
V.D.1l.a.(1). will be sampled annually for all constituents in Appendix IX to
40 CFR Part 264 as listed in Appendix I of Permit Attachment 1 and
analyses shall be obtained using the EPA SW-846 Methods specified in
Appendix I of Permit Attachment 1.
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V.D.1.c.

V.D.2 UNIT 16

Additional Monitoring Wells

If additional constituents on the Compliance Monitoring list are detected at
statistically significant levels above background in the Plume Monitoring Wells
specified in Permit Condition V.D.1.a.(2) and if there is evidence that changes in
the nature or extent of groundwater contamination have occurred as required by
40 CFR Part 264.99(j), the Permittees shall install groundwater monitoring wells
to further define the vertical and horizontal extent of contamination in accordance
with 40 CFR Section 264.90.

(D

)

€)

4

)

The Permittees shall notify the Director within seven (7) days of determining
that a constituent was detected at statistically significant levels above
background in any downgradient plume monitoring well.

If the Permittees choose to attempt a verification sampling event as defined
by Permit Conditions V.J.1.e(1) and V.J.1.h., this intént and a brief
description of proposed resampling activities shall be included in the
notification required by Permit Condition V.D.1l.c.(1).

If the results of the resampling indicate that the statistical increase was valid
or no resampling is conducted, the Permittees shall submit to the Director a
plan to sample existing wells and/or install additional monitoring wells to
define the vertical and horizontal extent of the constituent in the groundwater
downgradient of the unit. This plan shall be submitted within thirty (30) days
of the notification required by Permit Condition V.D.1.c.(1).

Appropriate modifications to the Compliance Monitoring Program shall be
proposed following the installation of any additional wells, as required to
meet the performance standards of the monitoring program.

The Permittees may choose to demonstrate that the statistical increase was a
result of a source or sources other than the unit. Notification that this
demonstration will be attempted should be forwarded to the Director along
with the notification that a statistically significant increase has been detected.
Additional plume delineation will not be required if the Permittees
demonstrate to the satisfaction of the Director that a source or sources other
than the unit is the source of increased groundwater contamination.

V.D.2.a. Groundwater Monitoring System

The Compliance Monitoring Program requires monitoring at the background well
(s), Point of Compliance Wells and at all wells designated as Plume Monitoring

Wells semiannually in single samples. Static groundwater elevations (as made
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V.D.2.b.

applicable by Permit Condition V.H) will be measured at all wells specified in
V.D.2.a.(1), (2), and (3) during each sampling event. The groundwater
compliance monitoring system follows:

(1) The groundwater beneath the HWMA shall be monitored with one (1)
upgradient groundwater monitoring well and four (4} downgradient point of
compliance wells located as specified on the map presented in Appendix A.1
of Permit Attachment 3 (Well Location Map). Monitoring well 16C! is the
background (upgradient groundwater monitoring) well for the UNIT 16 and
the downgradient groundwater monitoring wells l6MWS8, 16MW9,
16WC1A, and 16WCIB are the point of compliance wells,

(2) In addition to the wells specified in Permit Condition V.D.2.a.(1)., four (4)
wells, 16-2, 16-3, 16-5 and 16WC2B, will serve as plume monitoring wells
downgradient of the unit. The Spring (16SPRING) will serve as an
additional sampling point. These five monitoring points shall be used to
determine whether continued migration of contaminants is occurring,.

(3) Four wells, 16-1, I6WC2A, 16C3, and 16CDH3, will be used as piezometers
to measure static groundwater elevations during each sampling event.

Sampling Schedule

The upgradient well, the point of compliance wells, and plume monitoring wells
will be sampled in accordance with the Compliance Monitoring Sampling and
Analysis Plan (Appendix H of Permit Attachment 1) and the following
schedule:

(1) The upgradient well and downgradient point of compliance wells specified in
Permit Conditions V.D.2.a.(1) will be sampled at least semi-annually for
the constituents listed in Appendix E of Permit Attachment 3. The
Permittees must collect, at least, a single sample for each specified
constituent at each well and analyses must be obtained using the EPA SW-
846 Methods specified in Appendix E of Permit Attachment 3.

(2) The Plume Monitoring Wells specified in Permit Condition V.D.4.a.(2). shall
be sampled at least semi-annually for all constituents listed in Appendix E of
Permit Attachment 3. Single samples for each constituent shall be collected
and analyses shall be obtained using the EPA SW-846 Methods specified in
Appendix E of Permit Attachment 3.

(3) Downgradient Point of Compliance Wells listed in Permit Condition
V.D.2.a.(1). will be sampled annually for ali constituents in Appendix IX to
40 CFR Part 264 as listed in Appendix I of Permit Attachment 1 and
analyses shall be obtained using the EPA SW-846 Methods specified in
Appendix [ of Permit Attachment 1. .
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V.D.2.c.

Additional Monitoring Wells

If additional constituents on the Compliance Monitoring list are detected at
statistically significant levels above background in the Plume Monitoring Wells
specified in Permit Condition V.D.2.a.(2). and if there is evidence that changes
in the nature or extent of groundwater contamination have occurred as required by
40 CFR Part 264.99(j), the Permittees shall install groundwater monitoring wells
to further define the vertical and horizontal extent of contamination in accordance
with 40 CFR Section 264.90.

(1) The Permittees shall notify the Director within seven (7) days of determining
that a constituent was detected at statistically significant levels above
background in any downgradient plume monitoring well,

(2) If the Permittees choose to attempt a verification sampling event as defined
by Permit Conditions V.J.2.e(1) and V.J.2.h., this intent and a brief
description of proposed resampling activities shall be included in the
notification required by Permit Condition V.D.2.c.(1).

(3) If the results of the resampling indicate that the statistical increase was valid
or no resampling is conducted, the Permittees shall submit to the Director a
plan to sample existing wells and/or install additional monitoring wells to
define the vertical and horizontal extent of the constituent in the groundwater
downgradient of the unit. This plan shall be submitted within thirty (30) days
of the notification required by Permit Condition V.D.2.c.(1).

(4) Appropriate modifications to the Compliance Monitoring Program shall be
proposed following the installation of any additional wells, as required to
meet the performance standards of the monitoring program.

(5) The Permittees may choose to demonstrate that the statistical increase was a
result of a source or sources other than the unit. Notification that this
demonstration will be attempted should be forwarded to the Director along
with the notification that a statistically significant increase has been detected.
Additional plume delineation will not be required if the Permittees
demonstrate to the satisfaction of the Director that a source or sources other
than the unit is the source of increased groundwater contamination.

V.E. WELL CONSTRUCTION AND MAINTENAN CE
V.E.1 UNIT 5

V.E.l.a.

Well Construction

(1) The locations of the monitoring wells listed in Permit Condition V.D.l.a are
specified on the map presented in Appendix A.1 of Permit Attachment 2.
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V.E.Lb.

V.E.l.c.

V.E.1.d.

(2) Boring logs, design and construction details for monitoring wells listed in
Permit Condition V.D.1.a are included as Appendix H to Permit
Attachment 2.

Maintenance

All monitoring wells in the Compliance Monitoring Program, as listed in Permit
Condition V.D.1.a., shall be maintained and tnspected at least semiannually to
ensure proper operation. Any required repairs shall be made by the Permittees as
soon as possible and before the next sampling event. [fany of these wells are
damaged beyond reasonable efforts for repair, the Permittees may petition the
Director for approval to abandon the affected. Appropriate permit modification
applications shall be submitted.

Standard
All monitoring wells required by this Permit shail be maintained in conformance
with the following:

(1) The monitoring system must vield samples in upgradient well(s) that
represent the quality of the background groundwater unaffected by ieakage
from the Regulated Units, and in downgradient wells yield sampies that
represent the quality of groundwater passing the compliance point.

(2) The number and location of wells must be sufficient to identify and define all
logical release pathways from the unit(s) to the uppermost aquifer based on
site specific hydrogeologic characterization.

Installation and Abandonment
The Director must approve the addition or removal of all monitoring wells prior
to installation or abandonment through a permit amendment.

(1) All wells deleted from the monitoring program shal] be plugged and
abandoned in accordance with Appendix K to Permit Attachment 1. Well
plugging methods and abandonment certification shall be submitted to the
Director within thirty (30) days from the date the wells are removed from the
monitoring progran.

(2) All wells added to the existing monitoring system described in Permit
Condition V.E.1.a. must be constructed in accordance with the requirements
of EPA's 1986 RCRA Groundwater Monitoring Technical Enforcement
Guidance Document (TEGD) and/or as approved by the Department
(Appendix H.5 to Permit Attachment 1).
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V.E.2 UNIT 16

V.E.2.a,

V.E.2.b.

V.E.2.c.

Well Construction

(1) Monitoring well design and construction details for monitoring wells 16C1,
16MW8, 16MW9, [6WC1A, 16WCIB, 16-1, 16-2, 16-3, 16-5, 16WC2B,
1I6WC2A, 16C3, and 16CDH3 are included as Appendix H of Permit
Attachment 3.

(2) Boring logs for monitoring wells 16C1, 16MW8, 16MW9, 16WC1A,
I6WCIB, 16-1, 16-2, 16-3, 16-5, 16WC2B, 16WC2A, 16C3, and 16CDH3
are included as Appendix H of Permit Attachment 3.

Maintenance

All monitoring wells in the Compliance Monitoring Program, as listed in Permit
Condition V.D.2.a., shall be maintained and inspected at least semiannually

{0 ensure proper operation. Monitoring well design and construction details for
monitoring wells 16C1, 16MWS, I6MW9, 16WC1A, 16WCIB, 16-1, 16-2, 16-3,
16-5, 16WC2B, The Permittees shall maintain groundwater monitoring wells
16C1, I6MWS, 16MW9, 16WC1A, 16WCIB, 16-1, 16-2, 16-3, 16-5, 16WC2B,
16WC2A, 16C3, and 16CDH3 at the locations specified on the map presented in
Appendix A of Permit Attachment 3.

(1) All monitoring wells in the Compliance Monitoring Program, as listed in
Permit Conditions V.D.2.a, through V.D.2.c., shall be maintained and
inspected at least quarterly to ensure proper operation. Any required repairs
shall be made by the Permittees as soon as possible and before the next
sampling event

(2) The Permittees shall inspect the monitoring wells 16C1, 16MW8, 16MW9,
16WC1A, 16WCI1B, 16-1, 16-2, 16-3, 16-5, 16WC2B, 16WC2A, 16C3, and
16CDH3 at least annually to ensure that they are not damaged. If any of
these wells are damaged beyond reasonable efforts for repair, the Permittees
may petition the Director for approval to abandon the affected. Appropriate
permit modification applications shall be submitted.

Standard
All monitoring wells required by this Permit shall be maintained in conformance
with the following;

(1) The monitoring system must yield samples in upgradient well(s) that
represent the quality of the background groundwater unaffected by leakage
from the Regulated Units, and in downgradient wells yield samples that
represent the quality of groundwater passing the compliance point.

(2} The number and location of wells must be sufficient to identify and define all
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@

V.E.2.d

logical release pathways from the unit(s) to the uppermost aquifer based on
site specific hydrogeologic characterization.

Installation and Abandonment
The Director must approve the addition or removal of all monitoring wells prior
to installation or abandonment through a permit amendment.

(1) All wells deleted from the monitoring program shall be plugged and
abandoned in accordance with Appendix K to Permit Attachment 1. Well
plugging methods and abandonment certification shall be submitted to the
Director within thirty (30) days from the date the wells are removed from the
monitoring program.

(2) All wells added to the existing monitoring system described in Permit
Condition V.E.1. must be constructed in accordance with the requirements
of EPA's 1986 RCRA Groundwater Monitoring Technical Enforcement
Guidance Document (TEGD) and/or as approved by the Department
(Appendix H.5 of Permit Attachment 1).

V.F. GROUNDWATER PROTECTION STANDARD

0 V.F.1. UNIT 5

V.F.1.a.

V.F.1.b.

Groundwater Protection Standard

The Permittees shall monitor the groundwater to determine whether regulated
units are in compliance with the groundwater protection standard under 40 CFR
Part 246.92. The groundwater protection standard is based upon upgradient
concentrations from the facility's background groundwater monitoring (Appendix
F to Permit Attachment 2), EPA Safe Drinking Water Act Maximum
Contaminant Levels (SDWA MCLs), or an Alternate Concentration Limit (ACL)
approved by the Director (Health-based Risk Assessment Levels generated by the
REAMS mode! or an equivalent method). The hazardous constituents, and their
concentration limits listed in Appendix G of Permit Attachment 2 comprise the
groundwater protection standard.

The concentration limits (groundwater protection standards) for the monitored
constituents are given in the Appendix G of Permit Attachment 2,

Background Concentration for Additional Constituents

The Permittees shall monitor all wells as described in Permit Condition
V.D.l.a.(1) and (2) for all parameters and constituents specified in Appendix E
of Permit Attachment 2 and Appendix I of Permit Attachment 1 as
appropriate. For any additional hazardous constituents detected during the annual
analysis of all monitoring wells at the point of compliance, as specified above in
Permit Section V.D.1, for all constituents contained in Appendix IX to 40 CFR
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264 (see Appendix I of Permit Attachment 1) for which no accurate background
values have been established at the time the Permit was issued, the Permittees
shall establish accurate background values in accordance with 40 CFR 264.97(g),
and as specified below:

(1} Background groundwater quality for a monitoring parameter or constituent
shall be based on data from quarterly sampling of a properly installed well(s)
upgradient from the waste management area for one (1) year.

(2) The Permittees shall take a sequence of at least four (4) samples from each
upgradient well, to determine background groundwater quality for each
parameter and/or constituent each time the system is sampled.

Effective Duration

The Compliance Period, during which The Groundwater Protection Standard
applies, is equal to the period of time from the beginning of the waste
Management area's active life until the end of the closure period and begins when
the Permittees initiate a Compliance Monitoring Program meeting the
requirements of 40 CFR 264.99.

The Permittees operated the surface impoundment known as Unit 5 from 1970
until final closure of unsaturated soils in 1989. Therefore, the compliance period,
as specified in 40 CFR 264.96, is 19 years. The original Permit was issued on
September 28, 2001. The Compliance Period, therefore, shall begin on the
effective date of the original Permit and shal] continue until the nineteenth
anniversary of that effective date in 2020, or until the Director approves clean
closure of the unit. If the Permittees are required to conduct corrective action at
the end of the specified compliance period, then the compliance period shall be
extended until the Permittees demonstrate that the Groundwater Protection
Standard has not been exceeded for three (3) consecutive years,

V.F.2. UNIT 16

V.F.2.a,

Groundwater Protection Standard

The Permittees shall monitor the groundwater to determine whether regulated
units are in compliance with the groundwater protection standard under 40 CFR
Part 246.92. The groundwater protection standard is based upon upgradient
concentrations from the facility's background groundwater monitoring (Appendix
F of Permit Attachment 3), EPA Safe Drinking Water Act Maximum
Contaminant Levels (SDWA MCLs), or an Alternate Concentration Limit (ACL)
approved by the Director (Health-based Risk Assessment Levels generated by the
REAMS model or an equivalent method). The hazardous constituents, and their
concentration limits listed in Appendix G of Permit Attachment 3 comprise the
groundwater protection standard.
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Background Concentration for Additional Constituents

The Permittees shall monitor all wells as described in Permit Condition
V.D.2.a.(1) and (2) for all parameters and constituents specified in Appendix E
of Permit Attachment 3 and Appendix I of Permit Attachment 1 as
appropriate. For any additional hazardous constituents detected during the annual
analysis of all monitoring wells at the point of compliance, as specified above in
Permit Section V.D.2, for all constituents contained in Appendix IX to 40 CFR
264 (see Appendix I of Permit Attachment 1) for which no accurate background
values have been established at the time the Permit was issued, the Permittees
shall establish accurate background values in accordance with 40 CFR 264.97(g),
and as specified below:

(1) Background groundwater quality for a monitoring parameter or constituent
shall be based on data from quarterly sampling of a properly installed well(s)
upgradient from the waste management area for one (1) year.

(2) The Permittees shall take a sequence of at least four (4) samples from each
upgradient well, to determine background groundwater quality for each
parameter and/or constituent each time the system is sampled.

Effective Duration

The Compliance Period, during which the Groundwater Protection Standard
applies, is equal to the period of time from the beginning of the waste
management area's active life until the end of the closure period and begins when
the Permittees initiate a Compliance Monitoring Program meeting the
requirements of 40 CFR 264.99.

The Permittees operated the hazardous waste landfill known as Unit 16 from 1980
until 1988. The Permittees certified closure on August 10, 1993, Therefore, the
compliance period, as specified in 40 CFR 264.96, is 13 years. The Compliance
Period shall begin on the effective date of this Permit and shall continue until
October 30, 2015, or until the Director approves clean closure of the unit. [fthe
Permittees are required to conduct corrective action at the end of the specified
compliance period, then the compliance period shall be extended until the
Permittees demonstrate that the Groundwater Protection Standard has not been
exceeded for three (3) consecutive years.

SAMPLING AND ANALYSIS PROCEDURES

The Permittees shail use the following techniques and procedures when obtaining and
analyzing samples from the groundwater monitoring wells described in Permit
Conditions V.D.1., and V.D.2.:

V.G.1. UNIT 5

V.G.1.a,

Samples shall be collected using the techniques described in Appendix H of
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V.G.1.d.

V.G.l.e.

V.G.1.f,

Permit Attachment 1.

Samples shall be preserved, packed, and shipped off-site for using the techniques
described in Appendix H of Permit Attachment 1.

Samples shall be analyzed in accordance with the procedures specified in
Appendix I of Permit Attachment 1 and Appendix E of Permit Attachment 2.

Samples shall be tracked and controlled following the chain-of-custody
techniques in Appendix H of Permit Attachment 1.

The Permittees must determine the concentration of constituents and parameters
listed in Appendix E of Permit Attachment 2 in the groundwater at the
compliance point at least semiannually during the compliance period specified in
Permit Condition V.F.1.c.

The Permittees must analyze samples from all monitoring wells listed in Permit
Condition V.D.1.a.(1) at the compliance point, for all constituents contained in
Appendix IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at
least annually during the compliance period.

V.G.2. UNIT 16

V.G.2.a.

V.G.2.b,

V.G.2.c.

V.G.2.d.

V.G.2.e.

V.G.2.1.

Samples shall be collected using the techniques described in Appendix H of
Permit Attachment 1.

Samples shall be preserved, packed, and shipped off-site for analysis using the
techniques described in Appendix H of Permit Attachment 1.

Samples shall be analyzed in accordance with the pracedures specified in
Appendix I of Permit Attachment 1 and Appendix E of Permit Attachment 3.

Samples shall be tracked and controlled following the chain-of-custody
techniques in Appendix H of Permit Attachment 1.

The Permittees must determine the concentration of constituents and parameters
listed in Appendix E of Permit Attachment 3 in the groundwater at the
compliance point at least semiannually during the compliance period specified in
Permit Condition V.F.2.¢.

The Permittees must analyze samples from all monitoring wells listed in Permit
Condition V.D.4.a.(1) at the compliance point, for all constituents contained in
Appendix IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1)at
least annually during the compliance period.
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V.H.1.

V.H.2,

V.L

V.L1.

ELEVATION OF THE GROUN DWATER SURFACE

Groundwater Surface Elevation

The Permittees shall determine the groundwater surface elevation (and depth to
bottom of weils not equipped with dedicated pumps) at each monitoring well
specified in Permit Conditions V.D.1.a., and 2.a., for Unit 5 and Unit 16,
respectively, each time groundwater is sampled in accordance with procedures
contained in Appendix H of Permit Attachment 1.

(1) Static groundwater elevations (and total depths--for wells that do not contain
dedicated pumps) will be measured at all wells specified in Permit
Conditions V.E.1., and 2. for Unit 5 and Unit 16, respectively during each
sampling event.

(2) The first quarterly monitoring event as described in Permit Module V shail
be completed no later that 90 days from the date of Permit issuance.

(3) If, during the course of purging and sampling, the data from turbidity
measurements and field parameters indicate that sjlt has accumulated in any
well, the pump (if dedicated) shall be pulled and the total well depth and
sediment thickness shall be calculated. Corrective measures shail be taken
prior to the next sampling event, if necessary.

Additional/Replacement Wells

The Permittees shall report the surveyed elevation of any additional or
replacement monitoring well(s) when installed with as-built drawings. The total
depth of wells and the elevation of the following shall be recorded: top of the
casing, ground surface and/or apron elevation, and the protective casing,

STATISTICAL PROCEDURES

Statistical Evaluation

When evaluating the monitoring results in accordance with Permit Sections
V.J.1, and 2 for Unit 5 and Unit 16, respectively, the Permittees shail determine
whether there is statistically significant evidence of increased contamination for
any hazardous constituent or parameters specified in the Groundwater
Protection Standard (Appendix G of Permit Attachment 2 and 3 for Unit 5
and Unit 16, respectively) using the statistical procedures specified in Appendix J
of Permit Attachment 1 in accordance with 40 CFR 264.97(h), 264.97(i),
264.99(d), and 264.99(h) or using an alternative method approved by the
Director.
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Simple Empirical Comparison

The Permittees may elect to perform a simple empirical comparison of Point of
Compliance data to the Groundwater Protection Standard (Appendix G of
Permit Attachment 2 and 3 for Unit 5 and Unit 16, respectively) or Compliance
Well data to the established background concentration in Appendix F to Permit
Attachment 2 and 3 for Unit 5 and Unit 16, respectively, instead of the statistical
procedures specified in Appendix J of Permit Attachment 1.

Statistical Procedures
The Permittees shall conduct all statistical procedures as specified in Appendix J
of Permit Attachment 1.

Schedule for Statistical Evaluation

The Permittees shall perform the statistical evaluation required by Permit
Conditions V.11, 2, and 3 above within 30 days from when the results of the
analyses are available from the laboratory performing the analyses, but not later
than the following schedule in accordance with 40 CFR 264.99(d)(2).

Samples Collected During Statistical Results
The Months of: Due by:
April — June August 15
October - December March !

The results of the evaluation shall be reported to the Director.

MONITORING PROGRAM AND DATA EVALUATION

The Permittees shall conduct groundwater quality evaluation as follows:

V.J.1. UNIT 5

V.J.l.a.

V.J.1.b.

Sampling and Analysis

The Permittees shall collect, preserve, and analyze groundwater samples taken
from all monitoring wells specified in this Permit, at least semiannually ,
pursuant to Permit Section V.G.1.

Analytical Constituents
The Permittees shall determine the concentration of compliance monitoring

* constituents and/or parameters, as listed in the Compliance Monitoring

Constituent List (Appendix E of Permit Attachment 2), in the groundwater at
each monitoring well specified in Permit Section V.D.1.2.(1) and (2) at least
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‘ V.14,

V.d.l.e.

semiannually in accordance with 40 CFR 264.99(a).

The Permittees shall determine the concentration of hazardous constituents and/or
parameters, as specified in the Groundwater Protection Standard (Permit Section
V.F.1, also Appendix G of Permit Attachment 2), in the groundwater at each
monitoring well specified in Permit Section V.D.1.a.(1) at least semiannually in
accordance with 40 CFR 264.99(a).

Analysis Data Presentation

The Permittees shall present the groundwater quality at each monitoring well in a
form appropriate for the determination of statistically significant increases in
accordance with 40 CFR 264.97(h).

The Permittees’ report shall include at least the following information; the
constituents analyzed; the SW-846 test methods; method detection limits, level of
quantitation; estimated quantitation limits; the interna) iaboratory quality
assurance/quality control (QA/QC); matrix spike duplicates; percent recovery;
duplicate analyses; dilution factors; any lab specific limit of detection and/or limit
of quantitation; and, the results of any screening analyses.

Groundwater Flow Direction and Rate

The Permittees shall determine the groundwater flow rate and direction in the
uppermost aquifer at least annually to determine compliance with 40 CFR
264.99(e). The Permittees shall also measure the groundwater surface elevations
each time groundwater is sampled in accordance with the requirements of 40 CFR
264.97().

Appendix IX to 40 CFR Part 264

The Permittees shall analyze samples from all wells listed in Permit Condition
V.D.1.a(1) at the compliance point, for all constituents contained in Appendix
IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at least annually
to determine whether additional Appendix IX to 40 CFR Part 264 constituents,
which are not listed in Appendix E of Permit Attachment 2, are present in the
uppermost aquifer.

(1) If the Permittees find additional constituents present (i.e. not listed in
Appendix E of Permit Attachment 2), the Permittees shal] notify the
Director within seven (7) days of the data being available from the
laboratory. The Permittees may resample within (60) days from the date of
the data validation and repeat the analysis for the detected Appendix IX to
40 CFR Part 264 constituent. If confirmation sampling is intended, the
Permittees shall include the proposed sampling date with the notification.

(2) If the second analysis confirms the presence of the additional constituents,
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the Permittees shall report the concentration of these constituents to the
Director in writing within seven (7) days after the completion of the second
analysis and add them to the Compliance Monitoring list (Appendix E of
Permit Attachment 2). If the constituent is hazardous (listed in Appendix
VIII to 40 CFR Part 261), the Permittees shall add it to the Groundwater
Protection Standard list (Appendix G of Permit Attachment 2).

(3) Ifthe Permittees choose not to resample, then the Permittees shall report the
concentrations of these additional constituents to the Director within seven
(7) days after completion of the initial analysis and add them to the
Compliance Monitoring [ist (Appendix E of Permit Attachment 2). Ifthe
constituent is hazardous (listed in Appendix VIII to 40 CFR Part 261), the
Permittees shall add it to the Groundwater Protection Standard list
(Appendix G of Permit Attachment 2).

{4) If the constituent has been previously detected in the monitoring well, then
the Permittees may choose not to resample. The Permittees shall report the
concentration within seven (7) days after the completion of the analyses and
add them to the Compliance Monitoring list (Appendix E of Permit
Attachment 2). If the constituent is hazardous (listed in Appendix VIII to
40 CFR Part 261), the Permittees shall add it to the Groundwater Protection
Standard list (Appendix G of Permit Attachment 2),

(5) The Permittees may attempt to demonstrate that the newly detected
additional Appendix IX constituent was from a source or sources other than
the Regulated Unit. The Director shall be notified of the intent to make the
demonstration either with the original notification that a new constituent was
detected or with the results of the resampling.

°  This demonstration shall prove to the satisfaction of the Director that an
alternate source caused the detection.

©  The demonstration shall commence within a reasonable time following
the notification in Permit Condition V.J.1.e.2) or (3) above, and the
results shall be submitted for review no later than 90 days from the
original notification.

*  The Permittees must continue to monitor in accordance with the
Compliance Monitoring Program established under 40 CFR Section
264.99.

Background Values for Newly Detected Constituents

If the second analysis (Permit Condition V.J.1.e.(2)) confirms the presence of
constituents not included in the Compliance Monitoring program, the Permittees
choose not to resample (Permit Condition V.J.1.e.(3).), or the Permittees are
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unable to prove to the satisfaction of the Director that a source other than the
Regulated Unit is responsible, the Permittees shall establish the background
values for each additional Appendix IX to 40 CFR Part 264 constituent listed in
Appendix I of Permit Attachment 1 found in the groundwater in accordance
with the following procedures:

(1} Background groundwater quality for a newly listed monitoring parameter or
constituent shall be based on data (single samples) from at least quarterly
sampling of an upgradient monitoring well for each unit, as specified by
Permit Condition V.D.1.a.(1)., for one (1) year,

(2) Background groundwater quality for each newly listed parameter and/or
constituent for each compliance point and plume monitoring wells, as listed
in Permit Conditions V.D.1.a.(1) and a.(2), respectively, shall be based on
data (single samples) from at least quarterly sampling for one (1) year.

GPS (Appendix G of Permit Attachment 2) for Newly Detected Constituents
For each additional Appendix VIII to 40 CFR Part 261 hazardous constituent
confirmed in accordance with Permit Condition V.J.1.e.(2) or directly added to
the monitoring list (Appendix E of Permit Attachment 2) without resampling in
accordance with Permit Condition V.J.1.e.(3), the Director shall establish a
Groundwater Protection Standard and amend Appendix G of Permit
Attachment 2. The background value determined through Permit Condition
V.J.1.f will be utilized as the groundwater protection standard under 40 CFR
Part 264.92. The Permittees may request and the Director may establish an
Alternate Concentration Limit (ACL) in accordance with 40 CFR Part 264.94(b).

Comparison to Background Concentrations

During the compliance period, for each hazardous constituent identified in Permit
Condition V.J.1.¢, the Permittees shall determine whether there is statistically
significant evidence of increased contamination each time when the concentration
of hazardous constituents is monitored in groundwater at the compliance point;
pursuant to Permit Section V.I.1 and using the statistical procedures in
Appendix J of Permit Attachment 1 or an alternate method approved by the
Director prior to use. To make that determination, the Permittees shall compare
the groundwater quality at each monitoring well specified in Permit Section
V.D.1 to the background concentrations for that constituent, in accordance with
the procedures specified in Permit Section V.L.1. These determinations shall be
made at least semiannually and the results reported to the Director.

(1) If the appropriate statistical test (specified in Appendix J of Permit
Attachment 1 and/or approved by the Director) indicates that the difference
between the established background (or upgradient concentration) and the
downgradient well concentration is significant, the Permittees shall notify the
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Director in writing within seven (7) days of determining that a constituent
was detected at statistically significant levels in any downgradient well. The
notice should indicate whether the Permittees resample to confirm the
exceedance.

(2) The Permittees may repeat the same procedure with an independent sample
from the monitoring well within 30 days of determination that the difference
was statistically significant, If the Permittees choose to attempt a resampling
demonstration as defined by Permit Condition V.J.1.e.(1)., this intent and a
brief description of proposed confirmation sampling activities shall be
include in the notification required above.

Comparison to Groundwater Protection Standards

For each hazardous constituent identified in Permit Condition V.J.1.e and listed
in Appendix G of Permit Attachment 2., the Permittees shall determine whether
there is statistically significant evidence of increased contamination each time
when the concentration of hazardous constituents is monitored in groundwater at
the compliance point. In determining whether such an increase of contamination
has occurred, at least semiannually the Permittees shall compare the groundwater
concentration at each monitoring well specified in Permit Section V.D.1.a (1), to
the Groundwater Protection Standard for that constituent, in accordance with the
procedures specified in Appendix J of Permit Attachment 1 if appropriate.

(1} Methods of Comparison

(a} If asingle independent sample was collected at the monitoring well, the
Permittees shall conduct a simple empirical comparison of the measured
value to the GPS (Appendix G of Permit Attachment 2).

(b} If multiple independent samples were collected from each monitoring
well, a statistical comparison, as approved by the Director, to the GPS
shall be conducted. Guidelines for method selection are contained in
Appendix J of Permit Attachment 1.

(2) Notification
For constituents that have not statistically exceeded the Groundwater
Protection Standard during previous sampling events, the Permittees shall
submit written notification to the Director within 7 days of determining that
the GPS (Appendix G of Permit Attachment 2) has been exceeded for the
additional constituent. The notification shall include the following:

(a} concentration of constituent exceeding the GPS (Appendix G of Permit
Attachment 2);

(b) identification of the monitoring well where the GPS (Appendix G of
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Permit Attachment 2) was exceeded; and

(¢} amap showing the extent of the groundwater contaminant plume with
concentrations mapped.

Other Source Demonstration

The Permittees may make a demonstration that the groundwater protection
standard as indicated in Appendix G of Permit Attachment 2 was exceeded
due to sources other than the unit; errors in sampling, analysis, and
evaluation; or natural variation in the groundwater. The demonstration shall
be conducted as follows:

fa} The Permittees shall include in the notification to the Director in Permit
Condition V.J.1.i(2)., that the demonstration will be attempted.

(b} Resampling must be conducted as described in V.J.1.e(1).

{c) Four (4) independent samples shall be collected from the well for each
constituent the Permittees included in the demonstration, A statistical
evaluation of the data shall be conducted using a statistical method
approved by the Director.

(d) The Permittees must submit a report to the Director within 90 days of
the notification that demonstrates a source other than the unit caused the
groundwater protection standard to be exceeded or that the apparent
non-compliance was a result of an error in sampling, analysis, or
evaluation. The Permittees must also submit to the Director within 90
days of the notification in Permit Condition V.J.1.i(2) an application
for a permit modification to make any appropriate changes in the
Compliance Monitoring Program.

(e) If the Director approves the results of the demonstration, the constituent
shall remain on the Annual 40 CFR 264 Appendix IX Constituent list
(Appendix I of Permit Attachment 1) and Compliance Moenitoring List
(Appendix E of Permit Attachment 2) and samples shall continue to
be collected and analyzed as specified.

Specification

The Permittees shall specify all Groundwater Protection Standard
exceedances from the reported sampling event in the Semiannual Monitoring
Report.
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V.J.2. UNIT 16

V.J.2.a.

V.J.2.b.

V.d.2.c

V.J.2.d.

V.J.2.e

Sampling and Analysis

The Permittees shall collect, preserve, and analyze groundwater samples taken
from all monitoring wells specified in this Permit, at least semiannually, pursuant
to Permit Section V.G.2.

Analytical Constituents

The Permittees shall determine the concentration of compliance monitoring
constituents and/or parameters, as listed in the Compliance Monitoring
Constituent List (Appendix E of Permit Attachment 3), in the groundwater at
each monitoring well specified in Permit Section V.D.2.a.(1) and (2) at least
semiannually in accordance with 40 CFR 264.99(a).

The Permittees shall compare the results of the analysis from Appendix E of
Permit Attachment 5 with the concentration of hazardous constituents and/or
parameters, as specified in the Groundwater Protection Standard (Permit Section
V.F.2, also Appendix G of Permit Attachment 3), in the groundwater at each
monitoring well specified in Permit Section V.D.2.a.(1) at least semiannually in
accordance with 40 CFR 264.99(a).

Analysis Data Presentation

The Permittees shall present the groundwater quality at each monitoring well in a
form appropriate for the determination of statistically significant increases in
accordance with 40 CFR 264.97(h).

The Permittees' report shall include at least the following information: the
constituents analyzed; the SW-846 test methods; method detection limits; level of
quantitation; estimated quantitation limits; the internal laboratory quality
assurance/quality control (QA/QC); matrix spike duplicates; percent recovery;
duplicate analyses; dilution factors; any lab specific limit of detection and/or limit
of quantitation; and, the results of any screening analyses.

Groundwater Flow Direction and Rate

The Permittees shall determine the groundwater flow rate and direction in the
uppermost aquifer at least annually to determine compliance with 40 CFR
264.99(c). The Permittees shall also measure the groundwater surface elevations
each time groundwater is sampled in accordance with the requirements of 40 CFR
264.97(1),

Appendix IX to 40 CFR Part 264
The Permittees shall analyze samples from all wells listed in Permit Condition
V.D.4.a.(1) at the compliance point, for all constituents contained in Appendix
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IX to 40 CFR Part 264 (Appendix I of Permit Attachment 1) at least annually
to determine whether additional Appendix IX to 40 CFR Part 264 constituents,
which are not listed in Appendix E of Permit Attachment 3, are present in the
uppermost aquifer.

(1)

3)

4)

(3)

If the Permittees find additional constituents present (i.e. not listed in
Appendix E of Permit Attachment 3), the Permittees shall notify the
Director within seven (7) days of the data being available from the
laboratory. The Permittees may resample within (60) days from date of the
original sampling and repeat the analysis for the detected Appendix IX to 40
CFR Part 264 constituent. If confirmation sampling is intended, the
Permittees shall include the proposed sampling date with the notification.

If the second analysis confirms the presence of the additional constituents,
the Permittees shall report the concentration of these constituents to the
Director in writing within seven (7) days after the completion of the second
analysis and add them to the Compliance Monitoring list (Appendix E of
Permit Attachment 3). If the constituent is hazardous (listed in Appendix
VIII to 40 CFR Part 261), the Permittees shall add it to the Groundwater
Protection Standard list (Appendix G of Permit Attachment 3).

If the Permittees choose not to resample, then the Permittees shall report the
concentrations of these additional constituents to the Director within seven
(7) days after completion of the initial analysis and add them to the
Compliance Monitoring list (Appendix E of Permit Attachment 3). Ifthe
constituent is hazardous (listed in Appendix VIII to 40 CFR Part 261), the
Permittees shall add it to the Groundwater Protection Standard list
(Appendix G of Permit Attachment 3).

If the constituent has been previously detected in the monitoring well, then
the Permittees may choose not to resample. The Permittees shall report the
concentration within seven (7) days after the completion of the analyses and
add them to the Compliance Monitoring list (Appendix E of Permit
Attachment 3). If the constituent is hazardous (listed in Appendix VIII to
40 CFR Part 261), the Permittees shall add it to the Groundwater Protection
Standard list (Appendix G of Permit Attachment 3).

The Permittees may attempt to demonstrate that the newly detected
additional Appendix IX constituent was from a source or sources other than
the Regulated Unit. The Director shall be notified of the intent to make the
demonstration either with the original notification that a new constituent was
detected or with the results of the resampling.

®  This demonstration shall prove to the satisfaction of the Director that an
alternate source caused the detection.
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*  The demonstration shall commence within a reasonable time following
the notification in Permit Condition V.J.2.e.(2) or (3) above, and the
results shall be submitted for review no later than 90 days from the
original notification.

e  The Permittees must continue to monitor in accordance with the
Compliance Monitoring Program established under 40 CFR Section
264.99,

Background Values for Newly Detected Constituents

If the second analysis (Permit Condition V.J.2.e.(2).) confirms the presence of
constituents not included in the Compliance Monitoring program, the Permittees
choose not to resample (Permit Condition V.d.2.e.(3).), or the Permittees are
unable to prove to the satisfaction of the Director that source other than the
Regulated Unit is responsible, the Permittees shail establish the background
values for each additional Appendix IX to 40 CFR Part 264 constituent listed in
Appendix I of Permit Attachment 1 found in the groundwater in accordance
with the following procedures:

(1) Background groundwater quality for a newly listed monitoring parameter or
constituent shall be based on data (single samples) from at least quarterly
sampling of an upgradient monitoring well for cach unit, as specified by
Permit Condition V.D.2.a.(1)., for one (1) year.

(2) Background groundwater quality for each newly listed parameter and/or
constituent for each compliance point and plume monitoring wells, as listed
in Permit Conditions V.D.2.a.(1) and (2), respectively, shall be based on
data (single samples) from at least quarterly sampling for one (1) year.

GPS (Appendix G of Permit Attachment 3) for Newly Detected Constituents
For each additional Appendix VIII to 40 CFR Part 261 hazardous constituent
confirmed in accordance with Permit Condition V.J.2.¢.(2) or directly added to
the monitoring list (Appendix E of Permit Attachment 3) without resampling in
accordance with Permit Condition V.J.2.e.(3), the Director shall establish a
Groundwater Protection Standard and amend Appendix G of Permit
Attachment 3. The background value determined through Permit Condition
V.J.2.f will be utilized as the groundwater protection standard. The Permittees
may request and the Director may establish an Alternate Concentration Limit
{ACL) in accordance with 40 CFR Part 264.94(b).

Comparison to Background Concentrations

During the compliance period, for each hazardous constituent identified in Permit
Condition V.J.2.e, the Permittees shall determine whether there is statistically
significant evidence of increased contamination each time when the concentration
of hazardous constituents is monitored in groundwater at the compliance point;
pursuant to Permit Section V.I.4 and using the statistical procedures in
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Appendix J of Permit_ Attachment 1 or an alternate method approved by the
Director prior to use. To make that determination, the Permitees shal] compare
the groundwater quality at each monitoring well specified in Permit Section
V.D.2.a.(1) to the background concentrations for that constituent, 1 accordance
with the procedures specified in Permit Section V.L.4 These determinations
shall be made at least semiannually and the results reported to the Director

(1) If the appropriate statistical test (specified in Appendix J of Permit
Attachment 1 and/or approved by the Director) indicates that the difference
between the established background (or upgradient concentration) and the
downgradient well concentration is significant, the Permuttees shall notify the
Director in writing within seven (7) days of determining that a constituent
was detected at statistically significant levels in any downgradient well The
notice should indicate whether the Permuttees resample to confirm the
exceedance.

(2) The Permittees may repeat the same procedure with an independent sample
from the momitoring well within 30 days of determination that the difference
was statistically significant If the Permittees choose to attempt a resampling
demonstration as defined by Permit Condition V.J.2.e.(1)., this intent and a
brief description of proposed confirmation sampling activities shall be
include in the notification required above.

Comparison to Groundwater Protection Standards

For each hazardous constituent 1dentified in Permit Condition V.J.4.e and listed
i1 Appendix G of Permit Attachment 3., the Permittees shall determine whether
there 1s statistically significant evidence of mcreased contamination each time
when the concentration of hazardous constituents 1s monitored in groundwater at
the compliance point In determining whether such an ncrease of contamination
has occurred, at least semiannually the Permittees shall compare the groundwater
concentration at cach monitoring well spectfied in Permit Section V.D.2.a.(1) to
the Groundwater Protection Standard for that constituent, in accordance with the
procedures specitied in Appendix J of Permit Attachment 1 1f appropriate,

(1} Methods of Comparison

(a) Ifa single independent sample was collected at the monitoring well, the
Permittees shall conduct a simple empirical comparison of the measured
value to the GPS (Appendix G of Permit Attachment 3).

(b) If multiple independent samples were collected from each monitoring
well, a statistical comparison, as approved by the Director, to the GPS
(Appendix G of Permit Attachment 3) shall be conducted. Gudelines
for method selection are contained in Appendix J of Permit
Attachment 1.
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(2} Notification

For constituents that have not statistically exceeded the Groundwater
Protection Standard during previous sampling events, the Permittees shall
submit written notification to the Director within 7 days of determining that
the GPS (Appendix G of Permit Attachment 3) has been exceeded for the
additional constituent. The notification shall include the following:

3).

(a)

(b)

(c)

concentration of constituent exceeding the GPS (Appendix G of Permit
Attachment 3);

identification of the monitoring well where the GPS {Appendix G of
Permit Attachment 3) was exceeded; and

a map showing the extent of the groundwater contaminant plume with
concentrations mapped.

Other Source Demonstration

The Permittees may make a demonstration that the groundwater protection
standard as indicated in Appendix G of Permit Attachment 3 was exceeded
due to sources other than the unit; errors in sampling, analysis, and
evaluation; or natural variation in the groundwater. The demonstration shall
be conducted as follows:

(a)

(b)

(c)

(d)

(e)

The Permittees shall include in the notification to the Director in Permit
Condition V.J.2.i.(2)., that the demonstration will be attempted.

Resampling must be conducted as described in V.J 2e(h).

Four (4) independent samples shall be collected from the well for each
constituent the Permittees included in the demonstration. A statistical
evaluation of the data shall be conducted using a statistical method
approved by the Director.

The Permittees must submit a report to the Director within 90 days of
the notification that demonstrates a source other than the unit caused the
groundwater protection standard to be exceeded or that the apparent
non-compliance was a result of an error in sampling, analysis, or
evaluation. The Permittees must also submit to the Director within 90
days of the notification in Permit Condition V.J.2.i.(2) an application
for a permit modification to make any appropriate changes in the
Compliance Monitoring Program.

[f the Director approves the results of the demonstration, the constituent
shall remain on the Annual 40 CFR 264 Appendix IX Constituent Iist
(Appendix I of Permit Attachment 1) and Compliance Monitoring List



Post-Closure Permit Retssuance Application DRAFT Radford AAP EPA 1D No VAI210020730
Fage 34 of 79, Module V ) _ Expiration Date August 16, 2024

v‘ K.

V.K.1.

V.K.2.

V.K.3.

V.L.

Appendix E of Permit Attachment 3) and samples shall continue to be
collected and analyzed as specified.

(4) Specification
The Permittees shall specify all Groundwater Protection Standard
exceedances from the reported sampling event in the Semiannual Monitoring

Report.

REPORTING AND RECORDKEEPING

Record

The Permittees shall enter all monitoring, testing, and analytical data obtained
pursuant to Permit Section V.J.1 and 2. for Unit 5 and Unit 16, respectively in
the operating record. The data packages must include all computations,
calculated means, variances, t-statistic values, and t-test results or the calculations
and results of statistical tests that the Director has determined to be equivalent as
appropriate and shall be submitted to the Director at least annually, no later than
March 1 of the calendar year, pursuant to 40 CFR 264.91(b). Reports containing
the information shall be submitted in accordance with Permit Condition 1.E.(4).

Groundwater Elevation

The Permittees shall submit the groundwater surface elevations and
potentiometric contour maps with flow paths, as specified in Permit Section
V.J.1.d and 2.d for Unit 5 and Unit 16, respectively, to determine whether the
requirements for locating the monitoring wells continue to be satisfied, at least
annually, no later than March 1 of the calendar year, pursuant to 40 CFR
264.73(b)(6). All potentiometric contour maps shall be properly annotated with
monitoring wells and groundwater surface elevations clearly marked, If the
evaluation shows that the performance standards specified in Permit Section
V.E.l.c and 2.c for Unit 5 and Unit 16, respectively are no longer satisfied, the
Permittees shall, within ninety (90) days, submit a permit modification request to
the Director to modify the number, location, or depth of the monitoring wells to
bring the groundwater monitoring system into compliance with this requirement,
pursuant to 40 CFR 264.99(j) and 40 CFR 270.42(c).

Background Values

The established background values and the computations necessary to determine
background values shall be submitted to the Department whenever requested by
the Director or at least annually with the annual groundwater monitoring report,
no later than March 1 of the calendar year pursuant to 40 CFR 264.73(b).

ASSURANCE OF COMPLIANCE

The Permittees shall demonstrate to the Director that groundwater monitoring necessary
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V.M.

to ensure compliance with the groundwater protection standard under 40 CFR Part
264.92 is being conducted during the term of the Permit by submitting all required
reports, documentation, and notifications.

SPECIAL REQUIREMENT IF THE GROUNDWATER PROTECTION

STANDARD IS EXCEEDED

In accordance with the requirements of this Permit and the YHMWR, if the Director or
the Permittees have determined that corrective action at the point of compliance of the
Waste Management Area is required, the Permit Conditions in Permit Section V.M.
shall be applicable. The Permittees are responsible for compliance with Permit Section
V.M. immediately upon notification by the Director that corrective action is required at
the point of compliance.

V.M.1. Notice

The Permittees must notify the Director in writing within seven (7) days from the
date that the analytical data is available from the laboratory that the groundwater
protection standard (Appendix G of Permit Attachment 2 and 3 for Unit 5 and
Unit 16, respectively) has been exceeded at any well for any constituent contained
in Appendix E of Permit Attachment 2 and 3 for Unit 5 and Unit 16,
respectively not included in previous notifications in accordance with Permit
Condition V.J.1.i and 2.i. for Unit 5 and Unit 16, respectively. The notification
must indicate specifically which concentration limits have been exceeded and be
made following each semiannual sampling event if appropriate, pursuant to 40
CFR 264.99(h)(1).

V.M.2. Establishment for Corrective Action

The Permittees shall submit to the Director a permit modification to establish a
corrective action program meeting 40 CFR Part 264.100 requirements within
180 days, or within 90 days if the Permittees have previously submitted an
engineering feasibility study, pursuant to 40 CFR 264.99(h)(2). The application
shall at a minimum include the following information:

(1) A detailed description of corrective actions that shall achieve compliance
with the Groundwater Protection Standard specified in Permit Section V.F.1
and 2 for Unit 5 and Unit 16, respectively, and

(2) A plan for a groundwater monitoring program that shall demonstrate the
effectiveness of the corrective action. Such a groundwater monitoring
program may be based on a compliance monitoring program developed to
meet the requirements of 41 CFR 264.99.
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V.M.3.  Other Source Demonstration

V.N.

V.0.

In accordance with 40 CFR Part 264.99(i)., The Permittees may make a
demonstration that the groundwater protection standard as indicated in Appendix
G of Permit Attachment 2 and 3 for Unit 5 and Unit 16, respectively, was
exceeded due to sources other than a regulated unit or errors in sampling,
analysis, evaluation, or natural variation in the groundwater.

(1) The Permittees must notify the Director in writing, within seven (7) days,
that a demonstration will be made.

(2) The Permittees must submit a report to the Director within 90 days that
demonstrates that a source other than a regulated unit caused the groundwater
protection standard to be exceeded or that the apparent non-compliance was a
result of an error in sampling, analysis, or evaluation, pursuant to 40 CFR
264.99(i)(2).

(3) The Permittees must submit to the Director within 90 days an application for
a permit modification to make any appropriate changes in the Compliance
Monitoring Program at the facility, pursuant to 40 CFR 264.99(i)(3); and

(4) The Permittees must continue to monitor in accordance with the Compliance
Monitoring Program established under 40 CFR Part 264.99(i)(4).

REQUESTS FOR PERMIT MODIFICATION

This section, V.N, applies to all four units in this permit.

If the Permittees or the Director determines that groundwater corrective action is required
to protect human health and the environment or if the Director determines that the
corrective action ongoing at the facility is not adequate, the Permittees shall submit to the
Director an application for a permit modification to establish or modify a Corrective
Action Program meeting the requirements of 40 CFR Section 264.100 within 180 days of
receipt of the Director’s determination that corrective action is required.

If the Permittees or the Director determines the Corrective Action Program no longer
satisfies the requirements of 40 CFR Part 264.100, then, within 90 days, the Permittees
must submit an application for a permit modification to make any appropriate changes to
the program.

EVALUATION OF GROUNDWATER CONTAMINANT PLUME LOCATION

The results of the statistical comparisons of monitoring data from the plume monitoring
wells specified in Permit Conditions V.1.1 and 2 for Unit 5 and Unit 16, respectively
shall be used to determine if the groundwater contaminant plume has migrated vertically
or horizontally following the completion of the groundwater quality assessment progran.
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If constituents on the compliance Monitoring List Appendix E to Permit Attachment 2
and 3 for Unit 5 and Unit 16, respectively, are detected at statistically significant levels
above background in the plume monitoring well specified in Permit Condition V.D.1.b
and 2.b for Unit 5 and Unit 16, respectively, the Permittees shall take appropriate
measures to further define the extent of groundwater contamination.

vV.0.1.

vV.0.2.

v.0.3.

V.04,

Other Source Demonstration
The Permittees may make a demonstration that the background concentration was

exceeded due to sources other than a regulated unit, errors in sampling, analysis,
evaluation, or natural variation in the groundwater.

(1) The Permittees must notify the Director in writing, within seven (7) days,
that a demonstration will be made.

(2) The Permittees must submit a report to the Director within 90 days that
demonstrates that a source other than a regulated unit caused the background
to be exceeded or that the apparent non-compliance was a result of an error in
sampling, analysis, or evaluation,

(3) The Permittees must submit to the Director within 90 days a request for a
modification to this Permit to make any appropriate changes in the
Compliance Monitoring Program at the Facility (Permit Condition V.N.)

Additional Wells

If the demonstration in Permit Condition V.0.1. above is not attempted or is not
accepted by the Director, the Permittees shall submit to the Director a plan to
sample existing wells and/or install additional monitoring wells to define the
vertical and horizontal extent of the constituent in the groundwater downgradient
of the unit. This plan shall be submitted within thirty (30) days of the notification
required by Permit Condition V.0.1.(1).

New Well Sampling

Unless specific approval is granted in advance by the Director, all monitoring
wells installed in accordance with Permit Condition V.0.2., above, shall be
sampled in accordance with Permit Condition V.D.1.b and 2.b for Unit 5 and
Unit 16, respectively, at least semiannually following installation and pending any
appropriate modification to the Compliance Monitoring Program pursuant to
Permit Condition V.0.4.. below.

Modification for New Well

Appropriate modifications to the Compliance Monitoring Program shall be
proposed following the installation of any additional wells and/or as required to
meet the performance standards of the monitoring program.
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Y.0.5. Statistical Evaluation

The results of the statistical evaluation shall be included in the semiannual
monitoring report (Permit Condition V.K.1.).
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GROUNDWATER CORRECTIVE ACTION AND
MONITORING PROGRAM FOR UNIT 5
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VLB.

MODULE VI
GROUNDWATER CORRECTIVE ACTION AND
MONITORING PRQGRAM FOR UNIT 5

HIGHLIGHTS

The concentration of trichloroethene (TCE) in groundwater has exceeded the GPS in the
POC Wells 5W5B, SWC21, 5WC22 and 5WC23 since the issuance of the original permit
for Unit 5 on September 28, 2001 During 2008, TCE concentrations were less than
historic levels in wells 5WC?2 1, 5WC22 and 5WC23. Appendix A of the Corrective
Action Plan (CAP), Attachment 2, Appendix I provides the historical TCE
concentrations in groundwater,

In response to exceedences of the Groundwater Protection Standards (GPSs) at point of
compliance (POC) wells for Unit 5, surface impoundment (former lined neutralization
pond), Radford Army Ammunition Plant (The Permittee) is implementing a Groundwater
Corrective Action (CA) Monitoring Program at the regulated Unit 5. The CA will be
implemented as follows:

The Permittee will implement a groundwater CA and monitoring program focused on
evaluating the natural attenuation of TCE and its daughter products [I,1-Dichloroethene
(1,1-DCE), cis-1,2-Dichloroethane (¢DCE), trans-1.2-Dichloroethene (rDCE), and Viny!
Chloride (VC)] in the subsurface at Unit 5. Based on the characteristics of the plume that
has been currently delineated, and the low concentrations of the constituents of concern
(COC) currently present in the plume with decreasing TCE trends exhibited by the
existing data, a monitored natural attenuatron (MNA) CA program will be implemented.
The MNA CA program will be conducted as specified in Permit Module VI
(Groundwater CA and Monitoring Program) and implemented according to the
schedule provided in Permit Section VIN.

A groundwater monitoring program designed to evaluate the effectiveness of the CA
program including compliance with the CA Specific GPSs is detarled i Permit
Attachment 2, Appendix J. Reporting and recordkeeping requirements are presented in
Permit Section VI.J. The schedule contained in this module (Module VI) shall be
followed to implement the remedy for Unit 5.

GROUNDWATER CA PROGRAM -- NATURAL ATTENUATION REMEDY

The goal of this CA measure, through performance monitoring, is to measure and track
the reduction of chlorinated Volatile Organic Compounds (VOCs) to levels below the
GPSs as defined in Attachment 2, Appendix J for the respective COCs, within a
reasonable pertod of time Compliance will be achieved, at the POC Wells and
throughout the plume in the aquifer downgradient of Unit § (40 CFR 264 100(b) and
264.100(e)). During natural attenuation, multiple processes such as dispersion, diffusion,
dilution, sorption, volatilization, biological degradation and chemical decomposition of
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VIB.I.

VIB.2.

VLB 3.

VI.B.4.

COCs result in an effective reduction of contaminant concentration, toxicity, mobility, or
volume to levels that are protective of human health and the ecosystem. The daughter
products of TCE will be monitored and evaluated to determine the progress (effectiveness
and timeliness) of the degradation process (see Permit Attachment 2, Appendix I),

Design Conformance

The Permittee shall install one (1) monitoring well (5W12A) to replace the Plume
Monitoring Wells SSW3, SSW7, 5W9A, 5WI10A and SWI 1A, This monitoring network
will be specific to the monitoring of the Natural Attenuation Remedy The location of the
new well is specified in Permit Attachment 2, Appendix I, Figure 2. Subsequent
changes to the Remedy Design are to be addressed in accordance with Permit Condition

VLB.5.

Remedial Objectives

The MNA CA Program  shall be initiated, operated and maintained in accordance with
the CAP (see Permit Attachment 2, Appendix I) and the monitoring requirements set
forth in Permit Condition VI.C.

The principal remedial objective is to reduce or eliminate the chlorinated VOCs of
concern to levels below the GPSs as defined in Permit Attachment 2, Appendix J,
within a reasonable period of time, defined as in Permit Condition Vi.B.7.a. To
accormplish this principal objective, data from the monitoring and compliance wells will
be collected and evaluated following Permit Condition VI.B.6.

Operation Specifications to Be Initiated

As a passive remedy, Natural Attenuation requires no active operation except for
groundwater monitoring. The following design system shall be implemented and
maintained:

a. The Permittee shall implement the CA monitoring program specified under Permit
Section VI.C for Natural Attenuation of VOCs in groundwater at Unit-5 generally as
described in the CAP (Permit Attachment 2, Appendix I) but subject to
modifications in analytes and reporting as permitted by Permit Condition VI.B.5,

b. Additional monitoring wells, if needed, will be installed in accordance with Permit
Condition VI.D.3.b.

Measurement and Maintenance of Natural Attenuation Remedy

Natural Attenuation is the reduction of COC concentrations in the environment through
destructive biological processes (including, but not limited to; aerobic and anaerobic
biodegradation, plant and animal uptake), non-destructive physical mechanisms
(advection, dispersion, diffusion, dilution, volati lization, sorption/desorption), and
chemical reactions (ion exchange, complexation, decomposition, and abiotic
transformation). Biodegradation of chiorinated solvents (e g., TCE) most commonly
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occurs via reductive dechlorination, a process that requires both electron acceptors
(chlorinated aliphatic hydrocarbons) and an adequate supply of electron donors (natural
organic carbon, fuel hydrocarbons, landfill leachate) in order to proceed to complete
destruction. It is, therefore, a passive remedial approach reliant upon ratural transport and
degradation processes.

Beyond the monitoring wells, covered under Permit Condition VI.C.1., there 15 no
capital equipment requiring regular maintenance or upkeep other than as described
below. The operation system for the continued maintenance of the Natural Attenuation
Remedy shall, as similarly stated in Permit Condition VI.B.3,, above, comply with the
approved CAP (Permit Attachment 2, Appendix I). The following design system shall
be maintained on a regular basis, as specified.

a.

Groundwater monitoring well(s). In compliance with 40 CFR 264.97(a)3), a
performance well is designated as an effective well when the Department recognizes
that the well is necessary for the practical and effective detection of hazardous waste
constituents that have migrated beyond Unit 5.

In accordance with Permit Condition VI.C.2, the Permittee shall conduct
groundwater samplings semi-annuaily, or annually depending on the well designation
and locations The monitoring results wil] be reported in an annual report defined
under Permit Condition VI.J.4.

If the GPS continue to be exceeded for any contaminant listed in Appendix J to
Attachment 2 at any of the POC Wells or the Plume Monitoring Well, the Permittee
shall be required to continue to monitor the well(s) according to Permit Condition
VL.C. , and all decisions and outcomes shall be reported in accordance with Permit
Condition VI.J.4.

Water Quality Sampling Events—The Permittee shall conduct groundwater sampling
and analysis following installation of Plume Monitoring Well 5W12A required by
issuance of the Permit in accordance with the sampling and analysis procedures in
Permit Section VLF. In addition to the water level in the well, the following field
parameters shall be measured from each weli during each sampling event: pH,
temperature, oxidation-reduction potential (ORP), specific conductivity and dissolved
oxygen. The samples must be collected from the upgradient well, the POC wells and
the plume monitoring well, and must be analyzed for all CA specific VOCs [TCE,

1. 1-Dichloroethene (1,1-DCE), cis-1,2-Dichloroethene (¢DCE), trans-1,2-
Dichloroethene (/DCE), and Vinyl Chloride (VC)) (Appendix J to Attachment 2),
on a semiannual basis. In addition, groundwater samples collected during the first
year of monitoring will also be analyzed for MNA indicators (ethane, ethene,
methane, sulfate/sulfide, nitrate/nitrite, and total organic carbon) for the purpose of
establishing a baseline concentration of these analytes. The facility’s analytical
laboratory shall analyze these samples in accordance with the sampling and analytical
methods listed in Permit Attachment 2, Appendix J. Alternate analytical methods
may be approved by the Department in accordance with the procedure established in
Permit Condition VI.C.2.
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If at any point during the CA Program any monitoring well, established in or
incorporated into the Natural Attenuation Remedy, can no longer vield groundwater
sampies representative of the area’s groundwater quality based upon low water levels
the Permittee must apply for a Permit modification to deepen or replace the affected
monitoring well(s).

Sampling points and monitoring weils in the Natural Attenuation Remedy (both
temporary and permanent in status) are subject to the inspection requirements for
groundwater monitoring wells as set forth in Permit Attachment 1, Appendix F
(Inspection Requirements).

Piezometers or monitoring wells designated solely for the purpose of measuring
water levels (and not for water quality sampling), that are part of the Natural
Attenuation Remedy, may be instailed (with or without prior Department approval)
or abandoned (with abandonment subject to prior Department approval). Such
piezometers or water-level monitoring wells normally will not require a formal
modification of the Permit under 40 CFR 270 41 or 270 42—unless an accompanying
change in the text or maps of the Permit is required. Also, piezometers and water-
level monitoring wells remain subject to the inspection requirements for groundwater
monitoring wells as set forth in Permit Attachment 1, Appendix F.

Changes in MNA Program

If changes are required, during implementation of the Natural Attenuatron Program, to
cither correct deficiencies or enhance resolution/performance, the Permittee shall submit
a written request to the Department to change the approved design.

a.

The Department shall be notified by letter of any proposed changes to the Program, at
least thirty (30) days prior to the proposed date of the change. The Department shall
approve the proposed changes prior to implementation. The following information
shall be included in the notification:

i. Description of the change to be made;

it. Justification/reason for the change;

ii. Revaluation plan for Program performance after the change in design,
iv. Revised maps, drawings, and schematics, if appropriate

Design or Program changes which are required for the continued operation of the
Remedy or are required for protection of human health and the environment shall be
implemented as soon as practicable following approval. In the event of an
emergency, the facility must act while assuming the risk of immediate action, subject
to the subsequent administrative approval of the design or Program changes.
Therefore, the Permittee is encouraged to contact the Department as soon as the
consequences are known. The Department shail be notified in writing of the actions
taken, within 14 calendar days of the emergency event. This notification will contain
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a schedule for the submission of the corresponding request for the design or systems
change. The Department will decide on a case by case basis whether such a design or
systems change requires a permit modification (see Permit Section VL.M),

Evaluation of MNA Program

The effectiveness of the Natural Attenuation Program shall be evaluated on an annual
basis (40 CFR 264.100(g)). This evaluation shall be submitted to the Department as part
of the Annual Monitoring Report (see Permit Condition VI.J.4). The evaluation shall
contain information to demonstrate that natural attenuation js still functioning as
designed. Continued decrease in concentrations will be considered progress toward the
remedial objectives. The following shall be contained in the evaluation, if available:

a. Present sampling and analysis results coliected for the Natural Attenuation Program
in field and lab analysis (see Permit Conditions VL.B.3 and VI.B.4};

b.  Evaluation of the changes 1n concentration trends over the previous twelve months,
natural attenuation rate, and resulting remedial progress;

¢. Review of constituent concentrations and evaluation of natural attenuation
processes/progress possibly occurring, For example, potential for biodegradation
occurrence, detection of daughter products, and general water quality conditions.

d.  Updated compliance timeframe predictions based on revised point attenuation rates
determined from concentration vs. time graphs using the principles and methods
presented in Section 7.4 of Permit Attachment 2, Appendix I.

e. Modifications to the Remedy proposed to correct deficiencies/malfunctions or,
enhance performance and:

f.  Provide other recommendations regarding the CA program, as appropriate.

Contingency Measures and Termination of Natural Attenuation

a. I the dissolved phase constituent concentrations in groundwater outside the
containment area do not naturally attenuate within a reasonable time frame
contingency, measures shall be considered and implemented as presented in Permit
Attachment 2, Appendix I (CAP) . For the purpose of this evaluation, a reasonable
timeframe is defined as the MNA-based projected remedial timeframe determined in
the CAP (i.e., 12 years from the date of the evaluation in 2007, or 2019). The
projected remedial timeframe was calculated based on pore-volume flushing
calculations. Updated compliance timeframe predictions will be based on annually
revised point attenuation rates derived from concentration v. time graphs. If the
estimated remedial timeframe determined on an annual basis exceeds the projected
remedial timeframe of 12 years [201 9] for three consecutive years, then contingency
measures as defined in Permit Attachment 2, Appendix I (CAP) will be
implemented.

The Department shall terminate this Natural Attenuation Program subject to the
Director’s approval of a Permit Modification for an alternative remediation system



o

Post-Closure Permut Retssuance Application DRAFT Radford AAP EPA ID# VAI210020730

Page 66,_of 79 Module VI

VIB.8

VIB.9.

Expiration Date August 16, 2021

designed to achieve the same or equivalent objectives for remediation of chiorinated
VOCs in compliance with 40 CFR 264. 00, if the natural attenuation is ineffective For
the purpose of this evaluation, MNA would be considered to be ineffective if for three
consecutrve years, the estimated remedial timeframe determined from annually revised
point attenuation rates is greater than 19 years [2026], which 1s the time for one
additional pore flush, or an additional 7 years.

Alternative Groundwater Remediation Methods

If the Department or the Permittee determines that MNA is ineffective as a CA program,
the Permittee shall evaluate and pursue other means of groundwater remediation. The
Permittee shall submit to the Department an application for a Class [{ permit modification
to modify the CAP within {80 days of the determination that MNA is no longer effective
and that a modification to the CA process is required. The alternative groundwater
remediation method would be enhanced in situ anaerobic bioremediation or a similar in-
situ technology which can effectively meet the remediation objectives.

Termination of CA/Remedy Program

The CA/Remedy (40 CFR 264.100) for Unit-5 must continue until TCE and its daughter
products’ concentrations in groundwater have decreased below the GPSs specified in
Appendix J to Attachment 2 (40 CFR 264. 100(D)) in the downgradient POC Wells and
through the plume(s) The termination of CA must be approved by the Director. The
following steps are to be taken by the Permittee in establishing that the GPSs are no
longer exceeded and before the Permittee can return to the Groundwater Compliance
Monitoring Program (Permit Module V) under 40 CFR 264.99:

a, [nterpretation and Evaluation of Data Supporting Completion of 40 CFR 264.100

Termination of the use of MNA as a remedy (change from 40 CFR 264.100 to 40
CFR 264.99) shall be based on the interpretation and evaluation of the data
(concentrations, parameters and indicators). In addition, 40 CFR 264. 100(e)
specifically requires compliance with the GPSs throughout the groundwater plume.
The data from all POC Monitoring Wells associated with the release of COC from
Unit 5 must be at or below the GPSs to demonstrate that the 40 CFR 264.100
objectives have been met. The procedure for completing the data evaluation is as
follows:

i.  This groundwater CA and monitoring program was triggered by the exceedence
of the GPS for TCE. The GPS for a contaminant was developed from the
background value, MCL, ACL, or RBC. The GPSs for TCE and its daughter
products are listed in the Appendix J to Attachment 2. The exceedence of the
GPS for TCE was indicated by the simple comparison of the concentrations for
TCE in downgradient wells to the GPS. If GPSs have not been exceeded as
determined by simple comparisons of the concentrations for TCE and its
daughiter products in downgradient wells to the GPSs, the Permittee can petition
the Director to terminate this groundwater CA andmonitoring program. The
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concentrations for TCE and its daughter products in downgradient wells will be
obtained through Permit Section VI.C (groundwater monitoring).

ii. Pursuant Permit Condition LK.1 the compliance period during which the GPSs
applies for Unit 5 will continue until October 28, 2020, If the compliance period
has not ended at the time of the Director’s approval to terminate the CA program,
groundwater monitoring shall then be conducted in accordance with Permit
Module V —~ Compliance Monitoring Program. The Permittee shall continne
CA measures during the compliance period to the extent necessary to ensure that
the GPS is not exceeded, pursuant to 40 CFR 264.] 00(f).

iii. Any future detections at concentrations greater than the CA specific GPSs that
may result from rebound effects will result in a return to the requirements of
Permit Module VI (and 40 CFR 264 100). Thus, to avoid a premature
outcome, and the resulting requirement for an immediate return to 40 CFR
264.100 groundwater monitoring and corrective measures, the Permittee must
demonstrate the long-term effectiveness of the remedy prior to initiating the steps
in Permit Condition VLB.9,

Extension of Compliance Period and CA/Remedy Program

If CA is required beyond the compliance period, as calculated in Permit Condition
LK.1, 1t shall continue until the GPS for any constituent in any well has not been
exceeded for three consecutive years, pursuant to 40 CFR 264.100(f).

GROUNDWATER CA MONITORING PROGRAM

- A groundwater monitoring program must be implemented to demonstrate the

effectiveness of the CA program (§264.100(d)). This program is based upon a
Mod:fication of the preexisting Groundwater Compliance Monitoring Program (Permit
Module V), modified as necessary to meet the performance standards for a CA Program
(40 CFR 264.100).

Groundwater Monitoring System

a.  The groundwater beneath the closed Unit S shall be monitored with one (1)
upgradient groundwater monitoring well and five (5) downgradient POC Wells
located as specified on Figure 2 of Permit Attachment 2, Appendix I. Monitoring
well SW8B is the upgradient weil and monitoring wells 5W7B, SW5B, 5WC21,
SWC22, SWC23 are the POC Wells for the unit.

b.  In addition to the wells specified in Permit Condition VI.C.1.a, one Plume
Monitoring Well, SW12A will be installed and monitored to ensure that
contaminants, TCE and its daughter products are not moving downgradient away
from Unit 5 and the downgradient POC wells.

Sampling and Analysis Schedule
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All the wells from Permit Condition VI.C.1 will be sampled n accordance with the
methods and procedures specified in the Compliance Monitoring Sampling and Analysis
Plan (Permit Attachment 1, Appendix H, Sampling and Analysis Plan, “SAP”) and
the following schedule:

a. Al the wells specified in Permit Condition VLC.1. will be sampled at least semi-
annually for the analysis of the current CA-targeted constituents listed in Appendix
J to Attachment 2. In addition, groundwater samples collected during the first year
of monitoring will also be analyzed for MNA indicators (cthane, ethene, methane,
sulfate/suifide, nitrate/nitrite, and total organic carbon) for the purpose of
establishing a baseline concentration of these analytes. Analyses shall be obtained
using the EPA SW-846 Methods specified in Permit Attachment 2, Appendix J.
Alternate/updated SW-846 methods for the contaminants listed in Appendix J may
be approved by the Department, provided the request is in writing and submitted 30
days prior to the sampling event and the proposed aiternate/updated methods for the
contaminants listed in Appendix J must achieve the same Practical Quant:fication
Limit (PQL) (or lower) as the specified method Also, with pre-approval,
alternate/updated methods for the indicators listed 1n Appendix J to Attachment 2
may be used, provided the analyte is quantified using the alternate/updated method.
Proposed alternate/updated methods for the indicators listed in Appendix J to
Attachment 2 may obtain a higher PQL than the method specified,

b.  The POC Wells specified in Permit Condition VLC.1.a shall be sampled on at least
an annual basis for the analyses of all CA Annual Monitoring Constituents
(Appendix K) using the EPA SW-846 Methods specified in Permit Appendix K to
Attachment 2. The CA Annual Monitoring Constituents (Appendix K) are
based on the Compliance Monitoring List (Appendix E/G), plus those constituents
historically detected.

¢. Static groundwater elevations and total depths as well as the hydrogeologic and
physical parameters pH, temperature, specific conductivity, DO, and ORP will be
measured at all wells specified in Permit Condition VL.C.1 during each sampling
event.

WELL LOCATION, INSTALLATION AND CONSTRUCTION
__‘__—‘_-——______

The Permittee shall maintain the monitoring wells located at the facility as specified
below:;

2. All monitoring wells listed in Permit Condition VIL.C.1 shall be maintained in
accordance with the maps and boring logs in Permit Attachment 2, Appendix I.

b.  The wells shall be inspected at least semi-annually to ensure proper operation. Any
required repairs shall be made by the Permittee as soon as reasonably possible.

All groundwater monitoring wells required by this Permit in the CA Program shall be '

maintained in conformity with the following;
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2. The groundwater monitoring system must yield samples in upgradient weil(s) that
represent the quality of the background groundwater unaffected by leakage from any
regulated unit, and in downgradient wells must yield samples that represent the
quality of groundwater passing the POC,

b.  The number and location of monitoring wells must be sufficient to identify and
define all potential release pathways from the unit to the uppermost aquifer, based
on site specific hydrogeologic characterization,

The Department must approve the addition or removal of all Permanent monitoring wells
that are part of the sampling network, prior to inclusion into the network or abandonment.

a.  All wells removed from the monitoring program shall be plugged and abandoned in
accordance with Permit Attachment 1, Appendix K. Well decommissioning
methods and abandonment certification shall be submitted to the Department within
thirty (30) days from the date the welis are removed from the monitoring program.

b.  All monitoring wells added to the existing groundwater monitoring system described
in Permit Section VI.C. must be constructed in accordance with the requirements of
EPA's RCRA Groundwater Monitormg Techrmical Enforcement Guidance Document
(TEGD) and subsequent guidance, and must be approved by the Department.

GROUNDWATER PROTECTION STANDARD

The Permittee shall monitor the groundwater to ensure that the regulated unit is in
compliance with the GPSs under 40 CFR 264.92, or that the groundwater is being
remediated to attain the GPS.

The GPSs are established based upon background values statistically calculated from
background groundwater monitoring at the Unit 5 (Permit Attachment 2, Appendix F),
USEPA Safe Drinking Water Act Maximum Contaminant Levels (MCL), Alternate
Concentration Limits (ACL) established by the Department, or USEPA Region 111 Risk
Based Concentrations (RBCs). The GPSs of the constituents annually to be analyzed are
provided in Appendix K, Attachment 2

The GPSs for TCE and its daughter products, together with their detection limits,
background values, and applicable MCL/ACL/RBCs, are listed in Permit Attachment 2,
Appendix J.

Background concentrations established at the trme of permit issuance are listed in
Appendix F to Permit Attachment 2. For any newly detected hazardous constituents,
background values shall be established n accordance with 40 CFR 264.97(g) and as
specified in Appendix J to Permit Attachment 1 Background groundwater quality for a
constituent or monitoring parameter shall be based on at least four (4) data points
collected at background monitoring well(s) during a period not exceeding one (1) year.

The Permittee shall use the most up-to-date USEPA MCL, the Department ACL, or EPA
Region Il RBC as the GPS. If USEPA implemnents any changes to MCLs or RBCs, the
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GPS defined by that MCL or RBC will be updated to reflect the most current value
established by USEPA.

Any concentration limit based on a background value or ACL may be updated if new
data become available. The Department will review the ACL changes annually and
decide if the changes were significant enough to warrant the Department pursuing a
permit amendment. The Department will notify the Permittee of any such change and
will provide an amended Appendix K to Permit Attachment 2 to the Permittee. Within
minety (90) days of receiving the amended Appendix K to Permit Attachment 2 to the
Permittee, the Permittee shall provide notice of the modification(s) to all persons on the
facility mailing list.

Pursuant Permit Condition 1. K.1 the compiiance period during which the GPSs apply
for Unit 5 will continue until October 28, 2020. [f the Permittee is conducting CA at the
end of the compliance period specified, then the compliance period shall be extended
automatically until the Permittee demonstrates that the COC concentrations are less than
the GPS 1 all downgradient wells for three (3) consecutive years as defined under 40
CFR 64.100 (f)

SAMPLING AND ANALYSIS PROCEDURES

Pursuant to 40 CFR 264.97(¢), the groundwater monitoring program must include
sampling and analytical methods that are appropriate for groundwater sampling and that
accurately measure hazardous constituents in groundwater samples. The groundwater
monitoring program must include consistent sampling and analysis procedures that are
designed to ensure monitoring results that provide a reliable indication of groundwater
quality below the waste management area. To make changes to the groundwater
sampling and analysis procedures specified in this section, the Permittee will submit for
Director approval an application for a Class | permut modification in accordance with 40
CFR 270.42, Appendix I. The Permittee shall use the following techniques and
procedures when obtaining and analyzing samples from the groundwater monitoring
wells described in Permit Condition VI.C.1.

Samples shall be collected using the techniques and procedures described 1n Permit
Attachment 1, Appendix H (SAP) and at the frequency specified in Permit Condition
VI.C.2.

Samples shall be preserved, packed, and shipped or hand-delivered offsite for analysis in
accordance with the procedures specified in Permit Attachment 1, Appendix H.4.

Samples shall be tracked and controlled using the chain-of-custody procedures specified
in Permit Attachment 1, Appendix H.3. -

ELEVATION OF THE GROUNDWATER SURFACE

The Permittee shall determine the groundwater potentiometric surface elevation (and
depth to bottom of wells not equipped with dedicated pumps) at each monitoring well
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specified in Permit Sections VI.C t0 0.01 foot each time groundwater is sampled 1n
accordance with procedures contained in Permit Attachment I, Appendix H.

(1) Static groundwater elevations (and total depths for wells that do not contain dedicated
pumps) will be measured at all wells specified in Permit Section VI.C. during each
sampling event.

(2) If, during the course of purging and sampling the data from field parameters and
visual observation indicate that silt has accumulated in any well, the pump (if dedicated)
shall be pulled and the total well depth and sediment thickness shall be calculated.
Corrective measures shall be taken prior to the next sampling event, if necessary.

MONITORING PROGRAM AND DATA EVALUATION

The Permittee shall determine groundwater quality as follows:

The Permittee will determine the groundwater flow rate and direction in the uppermost
aquifer at least semiannually 1n accordance with Permit Condition VLC.2, Constituent
migration rate will be calculated, if necessary to demonstrate the effectiveness of the CA
and the CA monitoring program. Potentiometric maps showing groundwater elevation
contours and flow direction during each sampling event shall be prepared at least
annually.

The Permuttee shall present the analytical data obtained from the contract analytical
laboratory as follows:

a. The Permittee shall determine semiannually the concentrations/values of hazardous
constituents listed in Appendix J to Attachment 2 and annually the
concentrations/values of hazardous constituents listed in Appendix K to Permit
Attachment 2 in accordance with Permit Sections VI.C and VLF. The Permittee
shall independently complete the validation of the data within two (2) weeks of the
data being available from the laboratory performing the analyses.

Estimated values between the MDL and QL will be vahdated and qualified with the
“J” flag to indicate the result that a constituent is present and detected at or above the
MDL, but below the QL. The “U” flag will be used to indicate that the constituent is
not detected at or above the MDL.

b. The Permittee will present the groundwater quality at each monitoring well in a form
appropriate for the determination of statistically significant increases, in accordance
with 40 CFR 264.97(h).

¢. The Permittee’s report will include at least the following information: the constituents
analyzed and concentrations with qualifiers, the background values, the GPSs, the
SW-846 test methods, method detection limits (MDL), quantitation limits (QL), the
internal laboratory quality assurance/quality control (QA/QC), matrix spike
duplicates, percent recovery, duplicate analyses, dilution factors, any lab specific
detection hmit and/or quantitation limit, the results of any screening analyses, and



Post-Closure Permit Reissuance Apphication DRAFT Radford A4P EPAID# VAI210020730

ﬂ Page 72 of 79 Module VI Expiration Date _August 16, 2024

VIH.3.

VI.H.4

VILL

VLLI

VLI2

any other information needed to evaluate accuracy, precision, representativeness,
comparability, and completeness of the groundwater quality data.

At least semiannually, the Permittee shall determine if constituents contained in
Appendix J to Attachment 2 are present at concentrations greater than the GPS (Permit
Attachment 2, Appendix J) in any POC well in accordance with 40 CFR 264.99(h) and
Permit Section VLI to evaluate the effectiveness of natural attenuation i this
groundwater CA program. The Permittee shail use suitable methods to evaluate
effectiveness and progress of the groundwater CA and monitoring program, for example,
long-term time concentration plots of constituents of concern exceeding GPS for each
well and graphic representation of groundwater impact plumes for constituents exceeding
GPS, when appropriate.

At least semiannually, the Permittee shall review the data and monitoring results to
evaluate the concentration trends, the fate and transport for the constituents/indicators
listed in Appendix J to Attachment 2 and to evaluate the process and progress of natural
attenuation.

COMPARISON TO GROUNDWATER PROTECTION STANDARDS

At least annually, the Permittee shall analyze samples from the POC Wells specified in
Permit Condition VL.C.1. for all constituents contained in Appendix K to Permit
Attachment 2 (Annual Monitoring List for CAP) to determine whether additional
hazardous constituents, which are not the targets for the current CA (e.g. TCE and its
daughter products), are present in the uppermost aquifer at levels exceeding the
established GPSs specified in Appendix K to Permit Attachment 2. The following
procedures shall be used;

Methods of Comparison

a. Ifasingle independent sample was collected at the monitoring well, the Permittee
shall conduct an empirical comparison in accordance with Permit Attachment 1,
Appendix J (Statistical Procedure).

b.  If multiple independent samples were collected from each monitoring well, a
statistical comparison to the GPS which is approved by the Department shall be
conducted. Guidelines for method selection are contained in Permit Attachment 1,
Appendix J.

The Permittee shall submit written notification to the Department within 7 days of the
Permittee’s identification of the exceedence, for constituents that have not previously
exceeded the GPS (40 CFR 264.99(h)). The notification shall include the concentration
of each constituent exceeding the GPS and shall identify the monitoring well(s) where the
GPS was exceeded.

The Permittee may resample within 60 days from receipt of the laboratory data and repeat
the analysis for the constituent exceeding the GPS. If the second analysis confirms the
presence of constituents at levels exceeding an established GPS or if the Permittee does
not resample, the Permittee shail then report the constituents to the Director in writing
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within seven (7) days and the Permittee must propose CA for that contaminant as
required by Permit Section VLL.

In accordance with 40 CFR 264 99(i), the Permittee may make a demonstration that the
GPS was exceeded due to sources other than the regulated unit, was due to an error in
sampling, analysis or statistical evaluation, or was due to natural variability in the
groundwater. The demonstration shall be conducted as follows:

a.  Within 7 days of the identification of the exceedence {see Permit Condition VL2,
above) the Permittee shall notify the Department that the Permittee will attempt an
alternate source demonstration, and in 90 days from the identification of the
exceedence, the Permittee shall submit a report demonstrating this alternate
contamination source to the Department for its approval.

b.  Any resampling, if a part of the demonstration, must be conducted within sixty (60)
days of receipt of original laboratory data.

¢.  Throughout the aiternate source demonstration the Permittee must continue to
monitor in accordance with the CA Monitoring Program established under 40 CFR
264.100 and to fulfill all its Permit obligations

d.  Concurrent with the submission of an alternate source demonstration, the Permittee
is obligated to provide the Department with a plan for the facility’s proposed CA
(see procedure at 40 CFR 264(h) and Permit Section ¥1.L.) chosen from all the
technologically feasible CA alternatives investigated by the facility and documented
in the plan.

The Permittee shall specify all GPS exceedences in the Annual Monitoring Report
defined under Permit Condition VLJ.4, whether it is the first exceedence of that
constituent or a repeated exceedence.

REPORTING AND RECORD KEEPING
SR 1% AND KRECORD KEEPING

The Permittee shall enter all monitoring, testing, and analytical data obtained pursuant to
Permit Section VI.J. in the operating record. The data packages must include all
computations, calculated means, variances, t-statistic values, and t-test results or the
calculations and results of statistical tests that the Department has determined to be
equivalent as appropnate. Information concerning the maintenance of the monitoring
network wells shall also be entered into the Operating Record. Reports containing the
information shall be submutted in accordance with Permit Condition I.E.3.

Groundwater Elevation/Potentiometric Contour Maps

As a component of the annual report containing all information gathered under the CA
Monitoring Program, the Permittee will submit groundwater elevations and
potentiometric contour maps depicting groundwater flow paths and supporting
groundwater elevation data for each sampling event to determine that the existing
monitoring network continues to be adequate.
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Maintenance and Operation of the Remedial System

a.  If the evaluation determines that the existing monitoring well network no longer
satisfies the requirements of 40 CFR 264.97(a), the Permuttee will submit an
application for a permit modification to make appropriate changes to bring the
monitoring system into compliance. Actions taken for maintenance and repair of the
monitoring system shall be recorded in the Facility Operating Record and included
in the Annual Monitorng Report.

b The Department shall be notified in writing when the monitoring portion of the
natural attenuation remedy is taken off-line or is being repaired, equipment replaced,
or upgraded and the anticipated or actual duration is greater than 30 days. Periods
less than 30 days shall be noted in the Operating Record and included in the Annual
Monitoring Report. Note that such notification 1s required only for action or
inaction other than the regular routine operation of the remedy set forth in this
Permit Module or in the CAP in Permit Attachment 2, Appendix L

Annual Appendix IX of 40 CFR 264 Data (Appendix K)

The Permittee shall report the data from the specified wells (Permit Conditions VI.C.1.2
and VLC.1.b) for all constituents contained in (Reduced) Annual Appendix X of 40
CFR 264 as specified in Appendix K to Attachment 2 in the appropriate Annual
Monitoring Report,

Contents of an Annual Report

The annual report, submitted on March 1, of each year shall for monitoring performed in
the previous calendar year meet all the requirements of an Annual Groundwater
Monitoring Report and shall include an evaluation of the CA program as required by
Permit Section VIB.6. The following items shall be included, at a minimum:

a.  The operator/owner certification signed and dated by an authorized representative of
the Facility;

b.  Copies of current potentiometric surface maps and static groundwater level
elevations for each event during the period.

c.  Evaluation of groundwater flow directions and gradients and the calculated or
measured rate of migration of hazardous constituents in the groundwater for the
period.

d.  Data package with the certification from the contract analytical laboratory.
€. Analytical Result/Data Summary contamning the following columns: well name,

sampling/analytical dates, constituents analyzed, analytical methods, MDL, PQL,
resulting data (concentrations) with qualifiers, and GPSs.
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f  Long-term time concentration plots of constituents of concern exceeding GPS for
each well. When appropriate, graphic representation of groundwater impact plumes
for constituents exceeding GPS;

g Anevaluation of the effectiveness of the remedial measures per 40 CFR 264.100(g)
and meeting the requirements of Permit Condition VI.B.6.. The evaluation shall
contain adequate information to demonstrate that the remedial measures are
addressing the groundwater contamination at and downgradient of Unit 5 and
progress 15 being made toward the remediation objectives. The evaluation shall also
contain updated compliance timeframe predictions using the principles and methods
presented in the Section 7.4 of Permit Attachment 2, Appendix L.

h.  Copies of ail notifications and reports required by this Permit, and 9 VAC 20-60 et
seq., for the period, and

i.  Copies of all statistical evaluations of the groundwater data for the period,

ASSURANCE OF COMPLIANCE

The Permittee shall demonstrate through the implementation of the groundwater
monitoring and CA measuresin this Permit, that compliance with the GPS of 40 CFR
264.92 will be achieved.

SPECIAL REQUIREMENT IF ADDITIONAL CA AT THE REGULATED UNIT
IS REQUIRED

In accordance with the requirements of this permit and the Virginia Hazardous Waste
Management Regulations (VHWMR), if the Department or the Permittee has determined
that additional CA at or downgradient of the POC of the Waste Management Area is
required in pursuant to Permit Condition VI.L2., Permit Section VLL applies. The
Permittee is responsible for compliance with Permit Section VLL. immediately upon
notification by the Department that additional CA 1s required at or downgradient of the
POC (40 CFR 264.99(h)(1)).

The Permittee must notify the Department in writing within seven (7) days from the date
that the analytical data 1s available from the laboratory that the GPS has been exceeded
for any constituent listed in Permit Attachment 2, Appendix K at any well in which the
GPS has not been exceeded previously and the Department has not been previously
notified, in accordance with Permit Section VLJ.

Within 180 days from the date when the new GPS exceedence was first identified by the
Permittee, the Permittee must submit a Plan to the Department for the proposed CA to
address the exceedence (40 CFR 264.99(h)(2)). The Permittee is to choose this proposed
CA(s) from all the technologically feasible CA alternatives evaluated, and documented n
the Plan. The Plan shail address and conform to requirements set forth at 40 CFR
264.99(h)(2) and shall constitute the Permittee’s application for a permit modification to
Initiate the additional CA .
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the regulated unit, the Permittee should follow the procedures set forth at 40 CFR
264.99(i} and in Permit Condition VLL3., above.

REQUESTS FOR PERMIT MODIFICATION

if the Permittee or the Department determines in writing that the Groundwater Corrective
Action ongoing at the facility is not adequate, the Permittee shall submit to the
Department an application for a permit modification proposing a CA Program meeting
the requirements of 40 CFR 264.100 within 180 days of receipt of the Department’s
determination that CA is required to be modified. Specifically, permit modification
during implementation of corrective measures at the POC for the regulated Unit 5 shall
be required if the Permittee or the Department has made any of the following
determination:

a. Significant changes must be made to the remedial measures contained in this Permit
. to protect human health and the environment (Permit Condition VLB.5);

b. The corrective measure contained in this permit, e 2., MNA, is no longer effective in
remediating groundwater at the POC and the GPSs are still being exceeded. A
modiftcation incorporating a different alternate remedial measure is required (Permit
Condition V1.B.8) to meet the requirements of 40 CFR 264.100: or

€. A GPS has been exceeded for a constituent for which the current corrective measure
contained in the Permit will not achieve the remediation goals (sece Permit
Condition VLIL2 above).

If the Permittee or the Department determines the CA Moenitoring Program no longer
satisfies the requirements of 40 CFR 264.99 and 264.100, then within 90 days, the
Permittee must submit an application for a permit modification to make any major
changes.

CA SCHEDULE

Upon addition of Permit Module VI and associated attachments to this permit, the
following actions will be taken

Within 120 days from the effective date of the permit modification, monitoring well
SWIZA specified under Permit Conditions VI.B.1 and VL.C.1.b will be installed. In
accordance with Permit Conditions VI.D.3 and VILJ.2., details of the wells installation
shall be provided in the subsequent Annual Monitoring Report.

Upon completion of the installation of well SWI2A, the first CA Monitoring event,
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