Final RFI Report

General Motors Corporation
Martin Luther King Boulevard Facility

Anderson, Indiana

RCRA Facility Investigation

IND 980 700 801

Prepared for:

General Motors Corporation
Remediation Team

2000 Centerpoint Parkway
MC 483-520-190

Pontiac, Michigan 48341

Prepared by:

EARTH TECH, Inc.
5010 Stone Mill Road
Bloomington, IN 47408

August 12, 2005
Revised: September 28, 2007

ENVIRON International Corporation
214 Carnegie Center
Princeton, NJ 08540-6284



Final RFI Report

General Motors Corporaiicn
Martin Luther King
Boulevard Facility
Anderson, Indiana

RCRA Facility Investigation
IND 980 700 801

August 12, 2005
Revised: September 28, 2007



1.0

2.0

3.0

4.0

1.1

2.1
2.2
23
24
2.5

2.6

3.1
32
3.3
34
3.5
3.6

3.7
3.8
3.9

GM MLK Boulevard
Final RFI Report
September 28, 2007
Page i of viii
General Motors Corporation
MLK Boulevard Facility
Final RFI Report

Table of Contents

Page

INTRODUCGTION ..ottt sttt sttt ettt et besbe st e s b e seneeneeneeseeseesensenseneeneas 1
ReEPOTt OTZANIZAtION .....eeveeiieiieriieeie e et eitettestesaesteeseeteesteessaessseesseasseesseesaessaesssenssenssennns 1
RELIOVERVIEW ...ttt ettt sttt ettt sttt be et et eneeneas 3
Facility DESCIIPLION .....veeiieiieriieiieeie et et este st e steete et e eteestaestaessaessseesseesseesseesssessseenseensenssennns 3
INVESIGALIVE ATCAS ...c.vvirieeiierieeriieeeieereeteereesseeseeessnessseese st A A oo Treesanesnseanseesseessaessnesssenssenssennns 4
RET HIStOTY ..cevieiieiieiieiieriee ettt S teeteenrernn e etesae s e enes 5
RET ODBJECHIVES. ...vieeiiieieiiieieeieeeiteeite e ettt eeee e s b esaseesseestaesseesssesnseasseesseesseessaenssenssenssennns 7
Field Investigations ..........cccceevververveereereenneenadlsinenn s N\ eeerermremreenteeseeeeesersnessereserecensaeesaes 8
2.5.1  Soil Sampling........ccccevveriererrirrnieniie i N, @D Tttt enees 8
2.5.2  Groundwater Screening ................, N TP O\ A S 9
2.5.3  Monitoring Well Installation ... 5 @il e 10
2.5.4 Sample Location Survey..¢x! D\ b ASSR IR ettt 11
2.5.5 Groundwater Sampling=.b.... s N N U 11
2.5.6  Water Level MeasulemEnts izl i s e ettt ettt 12
2.5.7  Surface Water SampPlifigl il i ee e lere e Zeniesiesteseesteeieeteesteesseesseesssesssessseenseensaesseens 12
2.5.8  Water Supply Well Sanmiplifng ...l ettt eesaesnee s 12
INtEIIM MEASUIES ... e Bttt ettt st ettt et sb et sbe et saee e ae s 12
2.6.1  On-Site Soil and GrouNAWaLEL: ........ceoirieriirierieeete et 13
2.6.2  Off-Site GrOUNAWALET .....cviitirieiiitieiteiteeiete ettt ettt st set et et e e et et eeesbeeaeesaesaeans 13
ENVIRONMENTAL SETTING ..ottt ettt ene st eeneeneas 14
Location and PhySiOZraphy ........ceecverierierieiiieiteitesiee e seesresre e esteeseaessseenseenseensaesaensnens 14
CLIMALE <.ttt e ettt b e et e st e s bt et e sbeemtenbeeat et e ebeentestenaeemeennens 14
Topography and Surface Water Drainage ........c.cceecvieeieerieerienienie e esieeieesee e sre e sseesees 14
SOILS ettt bt b e ettt h et et st et sh et e b et e e ne 15
Regional GEoloGiC SELHNE........ccvvirierieeieeieeieeiteste st ste e ereeteesteesteeseaessneesseenseenseessaesseens 16
Facility Geology and HydrogeoloZy .......c.cccvevuieriierieiieeiieieenieesieesresreeveeiee e senesesesnseenseas 16
3.6.1  HydrogeologiC UNILS.......ceeeviieiiriiieriiesieeseesiesteeieeteeteeseesseesssesssessseesseessesssessseesssesssennns 16
3.6.2  HYAIOZEOLOZY ..euvieeiieiieiiesiiecie ettt et estesete st e bt e bt esaesseessbessseenseessaessaesseesnnenssennsennns 18
3.6.2.1 Perched Groundwater in Unit 1 ........ccoccueveiiriiienienienie e 19
3.6.2.2 UNIE 3 AQUITET ..eeiieeiieieee ettt e st s e e e saessaessnessseensees 19
3.6.2.3 BedroCk AQUITET ...ccveeviieiiieii ettt et eneaes 20
Background Soil CharacteriZation............ceecveeverieecriesieesienieeseeseesreesseesseesseessnesssessseenseenses 20
LN USE ..ttt ettt b e ettt et b et b et ettt enne s 21
GTOUNAWALET USE.....euieiiiieieitieiteit ettt ettt ettt ettt et e e sb et esbe s st et e s bt et e nbeent e tesbeeneenneas 21
3.9.1  Residential Well SUIVEY ....cccveviirciieiieiieiierte ettt ettt ens e esaesaessaessnessneens 21
3.9.2  Former GM Production WElLS .........cccoiiiiiiiiiiiiiieeeeee e 22
3.9.3 Ecological Screening Risk Evaluation............ccccoecvvrviierienienieniecieeieeiceieesee e 23
INVESTIGATION RESULTS AND DISCUSSION ..ottt 23

final rfi report 0907.doc



GM MLK Boulevard

Final RFI Report

September 28, 2007

Page ii of viii

4.1 AOC 2 — Former Fire TraiNing ATCa........cceccvieeveerieerieerieereeereereeseeseesseesseesseesssesssessesnseensees 26
4.1.1  Scope and RESUILS ......ccviiiieiieiieciecie ettt sttt ettt e snseenseensaensaesaens 27
4.1.2  DiISCUSSION OF RESULLS......cciiiviiiiieiiie ettt e etee e e eare e e e etreeeeenreeas 27
A.1.3  CONCIUSIONS.....ceiiiriieeeteeeeeeetee e eeete e e eeete e e eetaeeeeeaeeeeeeareeeeeareeeeetreeeeeareeeeensreeeeenareeeeennnes 27

4.2 AOC 3 — East ChIOMIUIT ATCA.......c.ueeieeueeieeeieieeeeetieeeeeteeeeeeeeeeeeeeteeeeeeaeeeeeeaeeeeeeaneeeeeaneeeens 27
4.2.1  Scope and RESUILS ......cccviiiieiieiiecieeie ettt sttt ettt esnseesseenseensaensaens 27
422 DISCUSSION OF RESULLS......cciiiviiiiiieie ettt e e etre e e e etee e e eenreens 29
.23 CONCIUSIONS.....ccoeiviieeeteeeeeeetee e e eete e eeete e e eeaeeeeeeaeeeeeeareeeeeareeeeetreeeeeareeseensreeeeenareeeeenanes 30

4.3 AOC 4 — WalKing Track ATCa.......ccccvevieriiriieiieieesieerieeseeseesresvesreeseeseesseesseesssesssesssessses 30
4.3.1  Scope and RESUILS ......ccviiiieiieiieciecie ettt ettt st esnseesseenseensaensaens 30
4.3.2  DISCUSSION OF RESULLS......coiiiviiiiicieie ettt eare e e e etee e e eenreeas 31
4.3.3  CONCIUSIONS. ....eeeiuiriieeeireeeeeteeeeeete e eeeae e e eetteeeeeeaeeeeeeareeeeenareeeeetreeeeeareeseensreeeeenareeeeenares 31

4.4 AOC 5 — West IMpoundment ATEa ..........c.eevveeriereenienieeireeieeseeseeesseesneesesseesseessaesssesssesnss 31
4.4.1  Scope and RESUILS ......cccueriiiiiiieiieiiecie ettt Bt e ereeteesteeseaesnseenseensaensaensaens 31
442  Discussion Of RESUILS........ccocviiiiiiriiiiiiieiieceeeee e s i ettt eeree e e 32
443  CONCIUSIONS......ccovvrieeeereieeeereeeeeeiteeeeeeireeeeeeareeeens N esieeirrrrreeeeeinrri————teesseirrrarararesanns 32

4.5 AOI 1 — North Parking Lot........ccccvevieriienieenieeeee S ettt 32
4.5.1 Scope and Results........c.ccvrvvvevivereeneeneaiioniinn.., A TR 33
4.5.2 Discussion of Results..........ccc.co..n.... - N ... Q) 72T 34
4.5.3  ConcCluSIONS........ccovvereeeiurereeerreee s Ao N A o N ST 34

4.6 AOI 3 -Bay R4 Area................. A& DY AN v vveeevverennce oy 6 0eerveeesrnerorseessreesssneresaessnessuee 35
4.6.1  Scope and ReSUILS .......... i e e 5 ettt ettt st et sttt 35
4.6.2  Discussion of ReSuls Lol coc it e e 36
4.6.3 Conclusions..............7%. .. () N 8 R 36

4.7 Area 1 — South Court and Beiated Areas .\t 36
47.1 Areal, AOC 1 - SOUth COULt ATSA. 5 i iii ittt eee e ee e e e e e s e e et e e e e e e sesaaeees 36
4.7.1.1 Scope and ReSUILS ..t i ittt 37

47.1.2 Discussion Of RESUITS.........ocoovviiiiiiiiii et 37

47.1.3 [070) 1 Tod LT3 Lo} 1 1= PP 38

472 Areal, SWMU 17 — Conrail DItCh .......ccovviiiiiiiiiii et 38
4.7.2.1 Scope and RESUILS ......eeviiiiieiieiieieseeee ettt s 39

47.2.2 Discussion Of RESUILS.........ocoivviiiiiiiiiiieee e e 39

4723 [070) 1 Tod LT3 Lo} 1 1= 39

47.3 Areal — West CRIOMIUM ATCA.......cccooiviiiiiieieeeeieee e eeeee e e et e e eereeeeeereeeeeeareeeeeanens 39
4.7.3.1 Scope and RESUILS ......eeviieiieiieiieiierte ettt 39

47.3.2 Discussion Of RESUILS.........oooiviviiiiiiiiiiieee e et 40

4733 [070) 1 Tod LT3 Lo} 1 1= PP 41

g N € 5 Ve V1 e %77 1 1<) OO RROPRR 41
4.74.1 N TeT0] oL USSR 42

47.4.2 RESULLS ..ot e e e e et e e e etre e e e enareas 48

47.4.3 Discussion Of RESUILS.........oooiiiviiiiiiiiiieee e et 49

47.4.4 [070) 1 Tod LT3 Lo} 1 1= PP 51

A.77.5  SUITACE WALET ..ot eee e e e e e et e e e e e e e eeareeeeenaneeeeennnes 51
4.7.5.1 Scope and RESUILS .......eeviiiiieiieiieiiereste ettt s 52

47.52 Discussion Of RESUILS.........oooivviiiiiiiiii e 52

4753 CONCIUSIONS. ..ottt e e e e et e e e eeaaeeeeenaareeeenaaeeeeennnneees 52

4.8 AT€a 3 — EaSt StOTQZE ATCA ..euveeeiiieeiiieeiie et ettt ettt e et eeate e st e s bteeenteesteeensteesnseeeneeesnseas 52
4.8.1  Scope and RESUILS ......ccuiiiiiiieiieciecieee ettt ete et ettt taesnseenseensaensaensaens 53
4.8.2  DISCUSSION OF RESULILS......cciiiriiiiiiiieieiee et eetre e e eare e e e etee e e eenneeas 54
4.8.3 Conclusions.......cc.ccoeeveeeeennne.. et enannio s e ————— e e e enra e e e 54

final rfi report 0907.doc



GM MLK Boulevard

Final RFI Report

September 28, 2007

Page iii of viii

49 Area 4 — Nalco Areas — SWMUS 25 and 26.........oooveeeiiivieeeeeie e 54
4.9.1  Scope and RESUILS ......cccuiiiieiieiieciecieee ettt et et ettt e ssseesseensaensaensaens 55
4.9.2  DISCUSSION OF RESULLS......ccoiiriiiiiriie ettt ere et e e e etre e e e etee e e eenreens 55
4.9.3  CONCIUSIONS.....ccooiviieeeteeeeeeeteeeeeeteeeeeeae e e eeaeeeeeeaeeeeeeareeeeeareeeeetreeeeeareeseensreeeeenareeeeenares 55
4.10  Main Plant Metal Plating and RECOVETY AT@AS ........ceecveeriierieeriierieeieeieeieeieesieeseeesenesnreenneas 55
4101 AOC T =400 PIALET......viiieeeeeeeee ettt ettt ee e et eeereeeeaeseeneseenteeeteseennes 56
4.10.1.1  Scope and RESUILS .......ceevieriieiieiieeeeese ettt saensee s 57
4.10.1.2  DiScussion OF RESUILS.......ccuuiiiiiiiiiiiieiiic et eeareaeeeene 57
4.10.1.3 [070) 1 Tod LT3 Lo} 1 1= 57

4.10.2 AOC 6 — EleCtIrOfOIM ATCa .....cceeeeveieeeeieie et eeete e e et eetre e e eennens 57
4.10.2.1  Scope and RESUILS ......cc.eeviiriiiiieiieietere ettt esaeneee s 58
4.10.2.2  DiScuSSion OF RESUILS......cccuviiiiiiiiiiiieieiie et eearee e 59
4.10.2.3 [070) 1 Tod LT3 Lo} 1 1= PP 59

4.10.3 AOI 2 — Chromium RECOVETY .......ceecvieriieriieriieniieieeieee s Giieseeseresnreesseesseessaesssesnsesnseenses 60
4.10.3.1  Scope and Results ........ccceeieieriniininiiien e o e 60
4.10.3.2  Discussion OF RESUILS......cccuiviiiiiviiiiiiiiie e et eeeeree e eraree e e e 60
4.10.3.3 CONCIUSIONS....eeeeeereeeeeeieeeeeeeeeeeeeee e e 60

4.10.4 Area 2 —309/352 Platers, Acid/Caustic Strip.x..., SEND) et ee e s seaa 61
4.10.4.1  Scope and Results................ . N\ 2. N0 /RS SIN 63
4.10.4.2  Discussion of Results......«.\ A N N o YT 63
41043 Conclusions............. AR 52\ s 0 SRR 63

4.10.5 SWMU 4 — 1002 Preplater i e et et ete st e et et e st et eeesbe e saesaens 64
4.10.5.1 Scope and Resuits ... D irerrerrrreeer e ENUD)Treevvverrvnersrnesssnasssnessaessssessssasssssessssessns 64
4.10.5.2  Discussion o REsUIs................. 00 ettt e et eer— e e et e saansesaaansesanaaneesan 65
4.10.5.3 Conclusions....<.7. ANES G B et 65

4.10.6  SWMU 6 — NiCKel RECOVEIF ...t iieeeiieiierieeiiereereeieeseesteestessressseeseesseesseesssesssesnsens 65
4.10.6.1  Scope and ResUIS .5t ittt ettt nrae s 65
4.10.6.2  DiScussion OF RESUIS.......ccuiiiiiiiiiiiieiiic e 66
4.10.6.3 [070) 1 Tod LT3 Lo} 1 1= PP 66

O R o ' 1 AL PRSP 66
4.11.1 Scope and RESUILS ......ocviiiieiieiiesiecie ettt e ettt e teessaessseesseensaensaessaens 67
4.11.2 DiSCUSSION OF RESULLS......ccoiiiiiiiiieie ettt e e eare e e e etre e e eenreens 67
11,3 CONCIUSIONS.....eeiiuiriieeeireeeeeeteeeeeeteeeeeeae e e e eeteeeeeeaeeeeeeareeeeeareeeeetreeeeeareeseensreeeeenareeeeennres 68

5.0 HUMAN HEALTH RISK ASSESSMENT ......oooiiiiiieceie ettt 68
5.1 | T8 (e Ta 11 o5 To ) s PR 68
5.2 Data Collection and EValUation............cccccooovviiiiiiiiiiiieiee et eevea e eans 69
IV B D 71 vl O] 1 [ To15 o ) « RO PR RRR 69
5.2.2  Data EVAlUAtION........ccoviiiiiiiiei ettt eetee e e et eeeeaaeeeeeeanreeeenanreees 69

53 Potentially Significant RELEASES .........cccvevierieriiieiiieiieiietesee e ere ettt seeesnneennes 71
T T S T ¥ | TR 71

T TR € 5 {0111V 7 1<) oSO 72
5.3.3  Surface Water and Off-Site Well Water ..........coovviiiiiiiiiiiiiie e 73

54 EXPOSUIE ASSESSIMENL ....ceueiiiiiieeiiieiiieeeieeeite ettt e st e eetteeebeesteeessteesbteesnseesnseessseesnseesnseesnsens 73
S5.4.1  EXPOSUIE SEHING ...c.uveriierieiiieiieiteieesieeseestestesseeseesseesseesseesssesssesssessseesseessessseesssenssennns 74
5.4.2 Potentially Exposed POPUIAtionsS .........c.ccccveviieriierieriinieeieeieeieesiee e sve e esieeseeesene e 74
5.4.3  EXPOSUIE PAtNWAYS ...cc.oeeciiiiieiieiiciiecee ettt e e e staeseaesnnesnseenns 75
543.1 Potential On-Facility EXPOSUIES ........ccccveviiriiiiieieeieerieesieesre e sieese e eseeseeens 75

54.3.2 Potential Off-Facility EXPOSUIES ........ccceveviriiriiiieiierieneesiesre e eieereeseesiee e 77

5.4.4 Estimation of EXposure Concentrations.............ccocvervvereuersueesreesreesseeseesseesnesnesssesssessseenns 78

final rfi report 0907.doc



GM MLK Boulevard

Final RFI Report

September 28, 2007

Page iv of viii

54.4.1 SOTL .ttt st b e et 79

54.4.2 Groundwater and Surface Water..........ccoecvevivriieerieeriieneeneeree e 80

54.43 Fate and Transport MOAEILS .........ccveeveerieriirieiie et sre e sse e 80

5.4.5 Estimation Of INtAKES ......ccoeeiiriiiiiiiiicieeieste ettt eesreesnnesnse e 81
54.5.1 ROULINEG WOTKETS ...cvvieiieiieciieciecieeeeee ettt sttt e snnesnneenses 81

54.5.2 CONSIUCTION WOTKETS .....vvevveieiieieeieesiiesiiesitesteereesseeseesseesseessseesseesseessesssnessnenns 82

5453 Recreational USETS .......c.eevvieriieriieriieriesie st et et esieeseesteeseaeseresnseenseesseensaessnesseens 83

54.5.4 RESIACNLS .....evieiiieiieiieeee ettt sttt s ae et st e et e e e e seessaesnseenseensens 83

5.5 TOXICILY ASSESSIMCNL.....cuvieiuiereieereereesteeseessterteasseeseesseessaesseesssessseasseesseesseesssesssessesssesssessseens 84
5.5.1 Toxicity Values for CarCiNOZENS .........c.cccvverrierieerieereerresresreeseeseesseesseesseesseessnesssessennns 84
5.5.2  Toxicity Values for NONCAIrCINOZENS ........c.cecveeriierieereerrerieereereeseesseesseesseessnessnesssesssennns 85
5.5.3  Extrapolation of TOXIiCIty ValUeS.........cceevuirriiirierierienienie e ere e seee e snesnse e 85

5.6 RiSk CharaCteriZation .........c.cccvveriieriieriesieeieeteetesieeseteseeseeessaessseesseesseesseesssesssessseenseessessseens 85
5.6.1 Cancer Risk and Noncancer Hazard INdeX ...........ccoecvvevrreificerenienienienieenieeneeseesnesnens 86
5.6.2  Risk Estimates for Potentially Exposed Populations ..ot .. eeeenierieciecie e 87
5.6.2.1 Routine Workers.........cceevevverienvennnnnn, s N eraereeeriteeninerertessstessitessnasesreseseees 87

5.6.2.2 Construction WOrKeTS ........ccveveveeeeees ettt eieesieeseesene e 89

5.6.2.3 Recreational Users ...........coeeveen il oo, EAD) e 90

5.6.2.4 Residents.........ccoeevveivenieennnen s N\ 2. N0 < RUSSRI 91

5.6.2.5 GOlIf Course WOTKETS ..., i i 5 e et esvees s foheenreenseesseesseesseessnesssesssenssennns 92

5.6.2.6 Golf Course Recreatinfal Userlo. e eeereeee et 93

5.6.2.7 T RS o N o e S USSR 94

5.6.3 Exposures to Lead..= . )7 SN (O XSRS 94
5.6.4  Soil Migration to Groundweter Pathway L. 5 ..o 95
5.6.5 Uncertainty Analysis...C.5. 20 s Al Bt eerrrreretereriee et rerrte st essressrre s raessrree e snesersaesane 95
5.6.5.1 EXposure ConCeRTAtIONS . .5 e ieeereeieeiiesieeriteseesreeteeteesteesseesesessnesssessseenseensaens 95

5.6.5.2 EXPOSUIE FaCtOrS. .. i it ettt ettt ettt e st e enae e sneeen 96

5.6.5.3 TOXICILY VALUCS......iuieiieeiieeieeie ettt ettt e e e eteeteeteesbaesteesesessseesseenseensaensaens 97

5.6.5.4 Risk CharacteriZation...........ccvevvverierierieniieieeieeseeseesteeseeeseresereeseesseesseessnesseens 97

5.7 Summary and CONCIUSIONS .........cccierieriiiiieiteitereesee e et eteeseestessseesbeesseessaessaesssessseenseenns 97
6.0 SUMMARY AND CONCLUSTONS .....oootiiieiiitiiienteeteeiete et sreesaesteeseessesreessessesssesesseessessenses 98
6.1 No Significant Release FOUN.........ccooviiriiiciiiiieiicicceesee et s 99
6.2 Potentially Significant RElEaSES ..........cceevviiriiirierieiiinie sttt e e see e ebe e es 100
6.2.1 AOC 2 — Former Fire Training ATCa ..........cccvereerierierreeieeieesieesieessressresesesssesseesseesses 100
6.2.2  AOC 6 — Electroform ROOM.........ccccviiiiiiiiiieiieiiecie ettt 100
6.2.3  AOI 1 — North Parking Lot ........cccueviiriirieiieiieeie ettt sae e snneenses 100
6.2.4 Area 1 — South Court and Related AT€aS ........cccevviriirciieiierieeseereesee e 101
6.2.5 SWMU 4 — 1002 Preplater......c.ccccveriierierieiiesieeieesieeseeseesnessessseesseeseesssesssessnesssesses 101
6.2.6  SWMU 6 — Nickel RECOVETY ATCa ....ecveevvieieierieeiieieeeesee et eteeieesiaessae e snnes 101
0.2.7  GIOUNAWALET ...eeuviereieeiieeieeieeieeseesteesaeesteesteesseesseesssesssessseasseesseesseesseesssesssessseesseesseessees 101
6.2.8  SUITACE WALET ...ovviiiiieiieit ettt e st esaeseae s b e asbeesseesseessaesssesssesssennsens 102

6.3 RECOMMENAALIONS ......veeiieiieieiiiie ettt ettt esseeseaessseesseesseessaessaessnesssesnsennses 102
7.0 REFERENCES ...ttt ettt ettt ettt st e st e e e saessaessaessaessaesssesnseansaenseenseesnensses 104

final rfi report 0907.doc



Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16
Figure 3.17
Figure 3.18
Figure 3.19

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10

General Motors Corporation
MLK Boulevard Facility
Final RFI Report
List of Figures

Facility Location Map

GM MLK Boulevard
Final RFI Report
September 28, 2007
Page v of viii

Location of AOIs, Monitoring Wells, Soil Borings, and Surface Water Sampling Points

Generalized Hydrogeologic Cross Section Showing Well Completion Zones

AOC 1 — South Court IM Work Area

Hydrogeologic Cross Section A — A’

Hydrogeologic Cross Section B — B’

Hydrogeologic Cross Section C — C’

Hydrogeologic Cross Section D — D’

Hydrogeologic Cross Section E — E’

Hydrogeologic Cross Section F — 1%

Bedrock Contour Map

Map Showing Top Eleyation of Unit 3 Confinitig\Bed

Map Showing Thickness, of Wnit 3 Confirdng Bed

Map Showing Top Elevation‘ei Unit4 Confining Bed

Map Showing Thickness ‘of Unit# Confining Bed

Concentration of Trichloroethiyiene in Groundwater — Unit 3S
Concentration of Trichloroethylene in Groundwater — Unit 3D
Concentration of Cis-1,2-Dichloroethylene in Groundwater — Unit 3S
Concentration of Cis-1,2-Dichloroethylene in Groundwater — Unit 3D
Concentration of Vinyl Chloride in Groundwater — Unit 3S
Concentration of Vinyl Chloride in Groundwater — Unit 3D

Area Zoning Map

Groundwater Use Map

Sampling Locations AOC 2 — Former Fire training Area
Sampling Locations AOC 3 — East Chromium Area
Sampling Locations AOC 4 — Walking Track Area
Sampling Locations AOC 5 — West Impoundment Area
Sampling Locations AOI 1 — North Parking Lot
Sampling Locations AOI 2 — Bay R4 Area

Sampling Locations Area 1 South Court — SB 155
Sampling Locations Area 1 South Court — SB 163
Sampling Locations Area 1, SWMU 17 — Conrail Ditch
Sampling Locations Area 1, West Chromium Area

final rfi report 0907.doc



Figure 4.11
Figure 4.12
Figure 4.13

Figure 4.14
Figure 4.15

Figure 4.16
Figure 4.17
Figure 4.18
Figure 4.19
Figure 4.20
Figure 4.21
Figure 4.22a
Figure 4.22b
Figure 4.23

GM MLK Boulevard
Final RFI Report
September 28, 2007
Page vi of viii
Sampling Locations Area 3 — East Storage Area
Sampling Locations Area 4 — Nalco Areas — SWMUSs 25 and 26

Sampling Locations SWMU 4 — 1002 Preplater Area and AOC 7 — 400 Plating
Area

Sampling Locations AOC 6 — Electroform Room

Sampling Locations AOI 2 — Chromium Recovery Unit and SWMU 6 — Nickel Recovery
Area

Sampling Locations Area 2 — 352 Plating, 309 Plating and Acid Caustic Strip Tank Areas
Geologic Cross Section G — G’

Soil Sample Results, AOI 1 and AOC 5

Soil Sample Results, Main Building

Soil Sample Results, Electroform Area

Soil Sample Results, Plant 9

Borehole Water Results — VOCs and Metals

Borehole Water Results — VOCs and Metals

Groundwater Results — VOCs, SVQCs, PEBs éna"Metals

final rfi report 0907.doc



Table 1.1

Table 3.1
Table 3.2

Table 4.1a
Table 4.1b
Table 4.2a
Table 4.2b

Table 4.3
Table 4.4

Table 5.1
Table 5.2

Table 5.3

Table 5.4

Table 5.5

Table 5.6

Table 5.7

Table 5.8

Table 5.9

Table 5.10

Table 5.11

Table 5.12

Table 5.13

GM MLK Boulevard
Final RFI Report
September 28, 2007
Page vii of viii

General Motors Corporation
MLK Boulevard Facility
Final RFI Report

List of Tables

Summary of Stage II RFI Investigations

Static Groundwater Level Data
Metal Concentrations in Background Soil

Soil Data Summary at Industrial / Commercial Areas
Soil Data Summary at AOC 5 and AOI 1
Groundwater Data Summary at Industrial / Commercial Areas

Groundwater Data Summary at AOI 2 and Ared 1(West of AOC 5 and Meadowbrook
Golf Course)

Potable Well Water Data Summary
Surface Water Data Summary

Conceptual Site Model fir Poteiitiai Human Exposure

Bounding Estimates:ef Cunmiative Cancci\Risks and HIs for Routine Worker Exposure
to Soil via Direct Contact

High-End Estimates of Cursulative Cancer Risks and Hls for Routine Worker Exposure
to Surface Soil via Direct Centact

Bounding Estimates of Cumulative Cancer Risks and HIs for Routine Worker Exposure
to Soil via Vapor Intrusion

Bounding Estimates of Cumulative Cancer Risks and Hls for Routine Worker Exposure
to Groundwater via Vapor Intrusion

High-End Estimates of Cumulative Cancer Risks and HIs for Construction Worker
Exposure to Surface Soil via Direct Contact

Bounding Estimates of Cumulative Cancer Risks and HIs for Construction Worker
Contacting Groundwater

Bounding Estimates of Cumulative Cancer Risks and HIs for Construction Worker
Contacting Shallow Groundwater at Area 1 (South Court)

Bounding Estimates of Cumulative Cancer Risks and HIs Exposure to Surface Soil via
Direct Contact at AOC 5 and AOI 1

High-End Estimates of Cumulative Cancer Risks and HIs Exposure to Surface Soil via
Direct Contact at AOI 1

Bounding Estimates of Cumulative Cancer Risks and HIs Exposure to Surface Soil via
Vapor Intrusion at AOC 5 and AOI 1

Bounding Estimates of Cumulative Cancer Risks and HIs Exposure to Groundwater AOI
1 and Area 1 (West of AOC 5)

Bounding Estimates of Cumulative Cancer Risks and Hls for Exposures to Groundwater
at Area 1 (Golf Course)

final rfi report 0907.doc



GM MLK Boulevard
Final RFI Report
September 28, 2007
Page viii of viii

Table 5.14 Bounding Estimates of Cumulative Cancer Risks and HIs for Exposure to Surface Water
at Area 1 (Golf Course)

List of Attachments

Attachment A Analytical Data Tables and Figure
Table A-1 Soil Analytical Data
Table A-2 Surface Water Analytical Data
Table A-3 Potable Water Analytical Data
Table A-4 Groundwater Analytical Data

Table A-5 Natural Attenuation Parameter Data
Table A-6 Groundwater Historical Data
Figure A-1 Historical Groundwater Data

Attachment B MW 84 Soil Boring Log / Well Completion Riggtam
Attachment C Human Health Risk Assessment: Supportirig Calcitiations and Related Information

final rfi report 0907.doc



GM MLK Boulevard
Final RFI Report
September 28, 2007
Page 1 of 110

General Motors Corporation
MLK Boulevard Facility
Final RFI Report

1.0 INTRODUCTION

This report addresses the results of a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) conducted by General Motors Corporation (GM) at the Dr. Martin Luther
King Jr. (MLK) Boulevard Facility, Anderson, Indiana. This report is submitted to the Indiana
Department of Environmental Management (IDEM) and the U.S. Environmental Protection
Agency (US EPA) in partial fulfillment of the corrective action requir¢ments contained in Section
F.2 of the Administrative Agreed Order Cause H-13855 bétween Commissioner, Indiana
Department of Environmental Management (IDEM) and Generai Motors Corporation.

As appropriate, this report updates findings of a previous Stage’l RFI report submitted in July
2001 and includes the results of investigations-conduected since that time. This final report
provides analyses, interpretations, and conclasiens hiased on data ¢oirained in both the Stage I
RFI Report and the recent Stage II RFI.DatéRepor- 1t is not intended to duplicate either of these
submittals. The reviewer interested.in‘details ot soil borings, svell completions, and laboratory
reports should consult the previons’ Stage i RFI Reportoor the Stage II RFI Data Report, as
appropriate.

A summary of the areas of investigation ard thie types of investigation that were conducted at
each area is provided in Table 1.1.

The screening risk evaluation presented in Section 4 of this report and the Baseline Risk
Assessment (Section 5) were prepared by ENVIRON International Corporation (ENVIRON).

1.1 Report Organization

This report is organized as follows.

Section 2 provides a general overview of the RFI and includes a general Facility history and
description, a description of each investigative area, an RFI history, a description of the types of
investigations conducted, and a description of interim corrective measures (IMs) that have been

conducted.

Section 3 provides a description of the environmental setting of the Facility, regional and site-
specific hydrology, land use, and groundwater use.

Section 4 provides a summary of work conducted at each investigative area, analytical sampling
results, and the results of risk screening of the data.

Section 5 presents a baseline risk assessment that evaluates the potentially significant releases of

hazardous constituents at areas identified in Section 4 that exceeded screening criteria, to
determine whether corrective measures are warranted.
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Section 6 provides summary and conclusions regarding the presence or absence of significant
releases from each investigative area and the baseline risk assessment results for each area.

Section 7 provides a comprehensive list of references cited within this text.
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2.0 RFI OVERVIEW
2.1  Facility Description

The GM MLK Boulevard Facility is located in the northwest quarter of Section 23, T19N, R7E,
on the southwest side of Anderson, Madison County, Indiana (Figure 2.1). GM no longer
conducts operations on the property, and leases portions of the property to Guide Corporation.
Formerly, the Facility comprised approximately 3,000,000 square feet of manufacturing area
situated on 234 acres. MLK Boulevard divides the Facility in a north-south direction. Formerly,
GM conducted manufacturing operations in plants on both sides of MLK Boulevard. The former
east manufacturing areas (Plants 6 and 9) are bounded by MLK Boulevard on the west, by a
railroad on the south, by 29th Street on the north, and by Madison Avenue on the east (Figure
2.2). Except for the former Facility wastewater treatment plant~(WWTP) and the parking lot
along MLK Boulevard, this property is no longer owned by GM.

The manufacturing facilities west of MLK Boulevard, cefeired: (0 as the Main Plant, are bounded
on the west, south and southeast by railroad tracks,-andosthe north by 25th Street. Facility
parking areas are located west of the westernp:iost railtoad, and northi of 25th Street. Developed
areas of the Facility are largely covered wili;aspiiait or concrete. [\Smiall areas near administrative
buildings and along Facility borders are maintaified in short grass cover. Land use surrounding
the Facility varies from residepntial) and. ¢aramercial ealthe’ north and east, to residential and
recreational on the south, and to agritultural on the west.~’ A small public-access park is located in
the northwest part of the property.

Operations at the MLK Boulevard Facilitv.began in 1929. Manufacturing plants were expanded
several times, generally proceeding from'the north end of the Main Plant southward and eastward.
Construction dates for buildings in the South Court Area range from 1937 to 1973. According to
verbal reports from plant personnel and observations from historic aerial photographs dated 1950,
a low area formerly existed between the railroad tracks at the south end of the Main Plant. The
area is now level, paved with asphalt, and used for outside storage of sand and gravel, wire
shipping baskets and construction materials.

East of MLK Boulevard, Plant 9 construction commenced in 1969, and building additions were
performed in 1973, 1977, 1981, 1985, 1986 and 1989.

Demolition of the former WWTP at the MLK Boulevard Facility began in late September 2002.
The demolition involved removal of all above grade structures and demolition and filling of the
former clarifier, blender and mixing tanks. During the demolition, the concrete bottoms of each
tank area were broken and the upper portion of the concrete walls of each tank collapsed into the
floor area.

GM has divested itself of portions of the MLK Boulevard Facility property. The former Plant 6
and 9 properties have been sold. The Main Plant west of MLK Boulevard is currently leased to
Guide Corporation, but remains in GM ownership. Figure 2.2 reflects the current GM property
line. The term “Facility”, as used throughout this report, refers to the aggregate of current and
former GM properties, including former Plants 6 and 9.
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2.2 Investigative Areas

Various areas of concern (AOCs), areas of interest (AOls), solid waste management units
(SWMUs) and Areas (aggregate groups of AOCs, SWMU s, etc.) were investigated during the
RFI. The locations of investigative areas discussed in this report are shown in Figure 2-2. AOC
and SWMU designations used in this report follow the historical usage of the RCRA Facility
Assessment (RFA) documents. Detailed descriptions of the history of each of these areas are
provided in the RFA and various Work Plan documents listed in Section 2.3.

GM has conducted RFI investigations at two areas not previously designated as SWMUs or
AOCs. These areas are AOI 1 — North Parking Lot and AOI 2 — Chromium Recovery Area,
located in the Main Plant building.

AOI 1 — North Parking Lot is located north of the Main Plant building, and northwest of the
intersection of 25™ Street and MLK Boulevard (Figure 2.2} The area consists of approximately
25 acres, bounded on the west by a CSXT rail line, andUon the north by 22" Street. The area
north and east of the parking lot fence line is covered torn themost part with grass except for an
access road connecting the parking lot to 22™:Sitect. The ‘majority afithe parking lot is covered
in asphalt. Two areas of AOI 1 are known tordiave stockpiled’bigh sulfur coal. Previous
subsurface soil and groundwater invesfigations in-these areas ifidiCated that arsenic and iron were
constituents of potential concern ingsubsurface soil.

AOI 2 — Chromium Recovery Atza‘isdocated”in_tlic Main Plant Building. The Chromium
Recovery Area contained several tanks utilized)in chromium recovery from plating solutions.
Chromium recovery operations ceased in«1928, and the area was decommissioned in 2002. All
tanks, piping and ancillary equipment were removed. The area was never formally designated as
a SWMU or AOC.

AOI 3 — Bay R4 Area is located in the northern portion of the Main Plant building. This area
contained a sump that was discovered during construction activities undertaken by tenant Guide
Cooperation in 2002. The sump was apparently associated with two former, small metal plating
operations (Cadmium Plater and Handy Plater) located in this general area of the plant. The
sump is believed to have been utilized as a collection point for cadmium plating wastewaters from
one or both of the plating operations. This portion of the Main Plant building was constructed in
1964. The sump was installed latter, probably in 1965 or 1966, and was believed to be in
operation until about 1975. The area was never formally designated as a SWMU or AOC.

In addition, GM has grouped certain AOCs and SWMUSs together based on their proximity and/or
common waste management history. These aggregate units, referred to as Areas, are as follows.

Area 1 — South Court and Related Areas
AOC 1 - South Court
West Chromium Area
SWMU 17 - Conrail Ditch Area

Area 2 —309/352 Platers, Acid/Caustic Strip Areas

SWMU 2 - 352 Plater
SWMU 3 - 309 Plater
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SWMU 7 — Acid / Caustic Strip Tank

Area 3 — East Storage Area
SWMU 21 - Concrete Pad
SWMU 22 - Site Assessment Area

Area 4 — Nalco Areas
SWMU 25 - Nalco Pit Area
SWMU 26 - Bulk Materials Loading Area

Area 1 — South Court and Related Areas The three investigative areas associated with Area 1 are
located west of MLK Boulevard. A volatile organic compound (VOC) groundwater plume
associated with AOC 1 — South Court was previously detected and delineated during the Stage 11
RFI investigations. This plume extends northward beneath several, SWMUs in the Main Plant
building, eastward beneath MLK Boulevard to the former Plani 9 groperty, and southward to oft-
Facility areas. The extent of this plume is included in Area .

Area 2 — 309/352 Platers, Acid/Caustic Strip This\aieaeimsists of three contiguous SWMUs
located in the Main Plant building. The 309 Platerpredascd the 352 Piater and Acid/Caustic Strip
Tanks and was located in the same physicalb area.«Detailed descripiion of the history of each of
these areas is contained in the Work £ian’Amerdment Main ‘Rlarnt Plating and Recovery Areas
(Earth Tech, July 31, 2002). These areag-were investigdicid during Stage 11 of the RFI using a
common strategy and parameter list.

Area 3 — East Storage Area The East Storage Area is located east of MLK Boulevard behind the
former Plant 9. The area is no longer owned) by GM, and work on this property is conducted
pursuant to an access agreement with tfie” current owner. The area consists of two contiguous
SWMUs. SWMU 21 is an outdoor concrete storage pad located immediately east of the former
East Container Storage Building (Figure 2.2). SWMU 22 is a storage area to the north that was
the location of previous site assessment sampling activities. Investigations were conducted at
both SWMUSs during Stage I of the RFI, and around a blind sump at SWMU 22 during Stage II.

Area 4 — Nalco Areas This area designation applies to two continuous SWMUSs located near the
former Nalco emulsion pit behind Plant 9. This area was completely investigated during Stage |
of the RFI. No Stage II investigations were conducted here.

2.3 RFI History

General Motors submitted notification to the US EPA as a large quantity hazardous waste
generator August 18, 1980, qualifying the Facility for interim status for containerized storage of
hazardous wastes. The Facility initially submitted separate RCRA Part A permit applications,
and received separate identification numbers, for the Main Plant (west of MLK Boulevard) and
Plants 6 and 9 (east of MLK Boulevard). Effective December 1982, at the Facility's request, one
identification number was canceled, and the entire contiguous MLK Facility began operating
under one identification number (IND 980 700 801).

A RCRA Part B permit application was initially submitted in 1983, and a revised Part B

application was submitted January 15, 1992. The Federal Part B permit became effective
February 14, 1993 and contained corrective action requirements for several areas. These
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corrective action requirements largely followed the corrective action recommendations contained
in the RFA. The RCRA Part B permit was renewed as necessary by GM through 2003.

GM contested certain RCRA permit conditions in a petition for review filed on February 5, 1993.
Submittal of an RFI Work Plan for specific SWMUs targeted for corrective action was stayed
during the review period. As noted and stipulated in correspondence from US EPA Region 5
dated September 6, 1994, the Environmental Appeals Board rendered a decision on the petition
July 11, 1994, and submittal of an RFI Work Plan for investigations at several SWMUSs became
due by February 8, 1995.

A final RFI Work Plan for conducting investigations at several areas was submitted on October
14, 1997. This Work Plan was approved by the US EPA and the Indiana Department of
Environmental Management (IDEM) on November 20, 1997.

Preliminary RFI investigations were initiated in December 1997=with a soil gas survey of the
general AOC 1, SWMU 17 and the West Chromium .Aseas, using a direct-push probe-type
sampling system and on-site gas chromatographic~(GC) .dnalysis. The results of these
investigations were provided in the RFI Soil Gas Data Regiort (Earth Tech January 26, 1998).
This report was submitted to the IDEM in January 1998 The repoii. contained a plan for soil
boring and sampling based on the soil gas gata: Tk soil boring plaiiwas conditionally approved
by the IDEM on September 1, 2000. KM claritied remaining’sainipling and analysis issues with
the IDEM in a memo dated Octebgi 15, 28006-and providesiznotification that RFI field work was
scheduled to begin. Stage I fielduizrivestigations were imtizted by GM in October 2000

The Stage I RFT investigations were conducted pursuant to the following Work Plan documents:

RFI Work Plan (Earth Tech, October 14, 1997);

Soil Gas Data Report (Earth Tech, January 26, 1998);

GM notification memorandum (October 13, 2000);

RFI Work Plan Amendment — Walking Track Area (Earth Tech, October 14,
1997); and

e RFI Work Plan Amendment — West Impoundment Area (AOC 5) (Earth Tech,
October 1, 1998.

GM conducted a residential well survey of areas adjacent to the MLK Facility in December 2000.
Ten private wells were identified and sampled.

A Stage I RFI report was submitted to the IDEM in July 2001 (Earth Tech and ENVIRON, July
31, 2001). The Stage I report addressed investigations conducted from October 2000 through
July 2001, including the residential well survey, and was submitted to the IDEM in partial
fulfillment of the corrective action requirements contained in Section IIL.F. of the Federal portion
of the RCRA Part B permit. Stage I investigations were conducted at the following investigative
areas, as currently defined:

AOC 2 — Former Fire Training Area;
AOC 3 — East Chromium Area;
AOC 4 — Walking Track Area;

AOC 5 — West Impoundment Area;
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e Area 1 — South Court and Related Areas (including AOC 1, SWMU 16, SWMU
17, and West Chromium Area);

e Area 3 — East Storage Areas (SWMUSs 21 and 22); and

e Area 4 — Nalco Areas (SWMUs 25 and 26).

Areas evaluated during the Stage I RFI that required no additional investigation included AOC 2,
AOC 4, AOC 5, and Area 4. The Stage I RFI report included a plan for further investigations at
AOC 3, portions of Area 1, and Area 3. These additional investigations were conducted during
the Stage II RFI beginning in October 2003.

Stage Il investigations were also conducted in expanded portions of Area 1 and at several
additional areas as identified in the following Work Plan documents:

o RFI Stage I Report — Section 5.0 (Earth Tech and ENVIRGN; July 31, 2001);

e RFI Work Plan Amendment — North Parking Area /, Viacant Parcel (Earth Tech,
January 30, 2002);

e RFI Work Plan Amendment — Main Plant Metai Pldting and Recovery (Earth
Tech, August 16, 2002);

e RFI Work Plan Amendment — Additionzi Stage i1 Work (Eartn Tech, August 5,
2004); and

e RFI Work Plan Amendment-\Soil;and Groundwiter Delineation (Earth Tech,
November 16, 2004.

The expanded portions of Area 1 included aieas east of MLK Boulevard (former Plant 9 and the
Meadowbrook Golf Course). The new areasdinciuded the following:

AOC 06 — Electroform Room;

AOC 07 — 400 Plater:

AOI 01 — North Parking Area;

AOI 02 — Chromium Recovery Area;

AOI 03 — Bay R4 Area;

Area 2 — 309/352 Platers, Acid/Caustic Strip;
SWMU 04 — 1002 Preplater; and

SWMU 06 — Nickel Recovery.

Several of the new areas were recently decommissioned metal plating and recovery areas that
were, in part, the subject of the 1993 petition for review.

A Stage II data report summarizing data collected from October 2003 to February 2005 was
submitted to the IDEM on March 30, 2005. That report was submitted in partial fulfillment of the
corrective action requirements contained in Section F.2 of the Administrative Agreed Order
Cause H-13855 between the Commissioner, Indiana Department of Environmental Management
and General Motors Corporation. The data report included soil boring logs, monitoring well
completion diagrams, hydrogeologic cross sections and maps, potentiometric surface maps,
laboratory data reports, isoconcentration maps, and various data box plots.

2.4  RFI Objectives
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The RFI was conducted as necessary to support the following objectives:

e Determine whether a significant release of hazardous constituents has occurred from
various SWMUs and AOCs not fully evaluated during the Stage I RFI;

e Determine the lateral and vertical extent of constituents in soil, groundwater and surface
water where a significant release of hazardous constituents that had been confirmed;

e Provide a sufficient set of data to support the RCRA Corrective Action Environmental
Indicators (EI) determination;

e Assess potential risks to human health and the environment associated with the
potentially significant release of hazardous constituents and determine whether interim or
corrective measures are necessary to mitigate current and future unacceptable risks, if
any; and

e Collect data necessary to evaluate the necessity of interimger corrective measures for
areas where such measures are warranted.

2.5 Field Investigations

This section provides a brief synopsis of the RFI investigaiive’procedures and field investigations
undertaken at the Facility.

2.5.1 Soil Sampling

During Stage I of the RFI, soil beiings were completéd at each investigative area described in the
Work Plan during the period of October*30 o | November 13, 2000. Soil samples for field
examination and laboratory analysis‘were cellected using a direct-push Geoprobe Macro-core®
soil sampler. This device obtains a 48-inzk’long x 1.5-inch diameter core utilizing a plastic
(PETG) or stainless steel sample tube lirier. Samples collected for visual examination of the soil
material and/or off-site laboratory analysis of target metals parameters were obtained using the
PETG liners. Samples for VOC and semi-volatile organic compound (SVOC) constituents were
collected in stainless steel liners.

During Stage I, soil samples were also collected using hollow-stem auger and split spoon
sampling techniques at AOC and the Background West sampling areas. Soil samples for visual
examination were collected at a minimum rate of one sample per 2 1/2 feet of drilling depth,
unless heaving sand conditions were encountered.

Soil samples were also collected using hollow-stem auger and split spoon sampling techniques
during Stage II as part of the groundwater hydropunch survey and monitoring well installation.
Each sample was completely described and HNu / PID screened by an Earth Tech field geologist,
as described in Section 5.2.1 of the Work Plan. Most soil samples for visual examination were
collected continuously to total depth. Boring SB 214 was blind drilled to 20 feet, sampled from
there continuously to a depth of 60 feet, and then at five foot intervals to total depth. Similarly,
borings SB 215 and SB 216 were sampled continuously to a depth of 60 feet and then at five foot
intervals to total depth.

During Stage 11, soil borings were completed at each investigative area described in Section 5.0
of the Stage I Report and Work Plan Amendments for the North Parking Area / Vacant Parcel and
former metal plating and recovery areas during the period of November 3, 2003 to February 20,
2004. Soil boring locations and the corresponding Area / ILocation designations are shown on the
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schedule provided in Table 1. Soil samples for field examination and laboratory analysis were
collected using a Geoprobe 6610 DT track-mounted direct-push rig equipped with Macro-core®
soil sampler. In areas where samples were to be analyzed for volatile organic constituents, Stage
II samples were collected using Method 5035 and En-core™ sampling equipment according to
field SOP A-6-3. Each soil boring was examined by the on-site geologist and a soil boring log
was completed. Soil boring logs are included in Attachment A of the Stage II Data Report (Earth
Tech; March 30, 2005). Boring logs for soil borings completed after March 2005 are included in
Attachment B.

Soil borings were described according to Section 5.2.1 of the Work Plan. The description
included the sample texture, color (including mottling), structure, moisture content, consistency,
carbonate content, and presence of other significant features, including fill sequences. Soil
material descriptions were completed following guidelines established by the IDEM using
Natural Resources Conservation Service soil descriptive procedurgs:

Soil samples collected at AOC1, AOC 3, AOC 4, AOC 5,A0I 1, and Area 3 were screened for
VOC contamination using a HNu / PID organic vapor@etecter{ A small portion of each sample
was sealed in a clean glass jar or plastic bag for'severajaniziutes prior to the screening. Field
screening results were recorded on soil boring i¢g fortns ‘contained. iv:the Stage I RFI, Stage 11
RFI Data Report, or Attachment B.

All boring and sampling equizment useds (o obtain.Samples for laboratory analysis were
decontaminated prior to use at“eacir boring. Beétiween samples, sampling equipment was
decontaminated utilizing low-phosphate @lconox ' detergent followed by tap water rinse and DI
rinse. All drilling equipment was decontaminated between borings by washing with a high-
pressure hot water rinse. Any excess seil.icioved from the boring was collected in containers
for appropriate disposal. Borings not completed as monitoring wells were filled with bentonite
upon completion, and where applicable the pavement was patched with concrete/asphalt after

filling.

Drilling cuttings and decontamination fluids were contained for characterization and proper
disposal.

2.5.2 Groundwater Screening

Groundwater screening samples were collected from soil borings SB 217 to SB 221, SB 237B,
SB 243 to SB 246, SB 251 to SB 260, SB 262, SB 263, and SB 273 using a Geoprobe® stainless
steel screen point sampler at the locations shown on Figure 2.2. The sampler allows water to
enter laterally into the rods. Once the desired depth was attained, the rod assembly was retracted,
exposing the screen. Flexible polyethylene tubing in conjunction with a stainless steel check
valve or peristaltic pump was utilized to extract the sample. Samples collected in SWMU 21
(SB 217 and SB 243 to SB 246) were subject to on-site GC field screening for xylenes and
ethylbenzene and laboratory analysis. Samples collected in the East Chromium Area (SB 218 to
SB 221), Meadowbrook Golf Course (SB 251 to SB 255 and SB 258 to SB 260), west
manufacturing building (SB 237B and SB 263) and former Plant 9 (SB 256, SB 257, SB 262 and
SB 273) were submitted for off-site laboratory analysis. The Geoprobe screening results were
used for selecting locations for monitoring well installations MW 56 to MW60, MW 64 to MW
66, and MW 80 on Meadowbrook Golf Course property, former Plant 9, and the west
manufacturing building.
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Groundwater screening samples were also collected from soil borings SB 201 to SB 212 utilizing
a HydroPunch 1l® sampler at the locations shown on Figure 2.2. At least two hydropunch
samples were obtained from within the Unit 3 sand aquifer pursuant to Sections 5.3.2 and 5.3.3 of
the Stage I Report. Where multiple Unit 3 sand units were encountered, hydropunch samples
were obtained from each unit. The samples were submitted to the laboratory with a forty-eight
hour turn-around time and analyzed for Target Compound List (TCL) VOCs. A total of 37
screening samples, including duplicates and rinsate blanks were analyzed. Hydropunch screening
results were used for selecting locations for monitoring well installations MW 38 to MW 48 on
CSXT property and along MLK Boulevard (Figure 2.2).

2.5.3 Monitoring Well Installation

Monitoring wells MW 1 to MW 17 are pre-RFI monitoring wells instailed during 1992 and 1993.
Stage I monitoring well installation began October 18, 2000 at ¢helocations specified in the Work
Plan. A total of 20 new monitoring wells (MW 18 — MW 37) were installed during Stage 1. All
monitoring wells were installed using a minimum augersizic of @ 1/4-inch 1.D. to provide annular
space for placing well sealing materials consistentiwith Indiagaa Department of Natural Resources
and IDEM guidelines. The pre-RFI and Stage:{1aonitering wells wereiconstructed of nominal 2-
inch diameter flush joint PVC screen and rigat.

Stage II monitoring well installation began Wovember (21522003 at the locations specified in
Section 5.0 of the Stage I Repert ard \various Worii\Plan Amendments. A total of 46 new
monitoring wells (MW 38 to 84) wete'insialled at'the locations shown on Figure 2.2. All Stage 11
monitoring wells, with the exception of MW $9 and MW 60, were installed using a minimum
auger size of 4 1/4-inch 1.D. to provide annwiar space for placing well sealing materials and to
meet IDEM guidelines. Monitoring wells MW 59 and MW 60 were installed using Geoprobe® 2
1/4-inch OD probe rods, and were constructed of 1-inch diameter flush joint PVC screen and
riser. All other Stage II wells were of two-inch construction and utilized stainless steel well
screens.

Monitoring wells were usually completed in holes offset a short distance from the sampled soil
boring using an auger string fitted with a bottom plug. This procedure was followed to prevent
the accumulation of “heaving” sand in the augers, and to facilitate proper placement of the well
screen. Well screen lengths were suitable for the thickness of the saturated zone to be monitored,
to a maximum length of 10 feet.

All monitoring wells were developed with an electric submersible pump or with a tubing and foot
value arrangement using a centrifugal pump to remove drilling fluids and fine-grained formation
material from the well screen and casing. Monitoring well development water was containerized
for testing and appropriate disposal.

Figure 2.3 presents a cross section of the Facility and illustrates schematically monitoring well
completion zones. Each well installation was supervised by an on-site geologist and a well
completion diagram form completed. Well completion diagrams for wells installed during the
Stage II RFI are included in Attachment B of the Stage II Data Report (Earth Tech, March 30,
2005). The well completion diagram for MW 84 installed after the Stage II Data Report
submittal is included in Attachment B.
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2.5.4 Sample Location Survey

Instrument survey of all RFI monitoring well and soil boring locations was performed at various
times throughout the RFI investigation period. The survey was performed using global
positioning system (GPS), electronic distance measuring (EDM) total station and leveling
instruments.

National Geodetic Survey (NGS) monument PID No. LA1286 was found and used as the
reference monument to adjust previous 1998 GM property survey plat drawings to the Indiana
State Plane (1301 East, NAD 83) coordinate system. Two previous survey plat drawings,
provided by GM, of the areas west and east of Pendleton Avenue were transformed and rotated to
this datum. The East Chromium Area was not shown on either GM plat drawing so a plan
drawing of this area was produced during this investigation and appended to the GM drawings.
The final georeferenced GM drawing as well as base map drawings/ovtained from the City of
Anderson were used to prepare the various figures contained incthis4eport.

The ground surface and datum (top of casing) elevatican'data nionitoring wells is based on level
survey relative to U.S. Geologic Survey (USGS} moaumetiir PID No. LA1429 stamped “F 42
1934”. This monument has a second order NAN D88 gicvation of 882161 feet and was found per
NGS data sheet retrieval notes. A level suzvey was carried from, this)monument about 0.9 miles
south to the Facility.

During Stage II, survey control ‘w4s carticd into the Main Plant Building to tie the metal plating
and recovery areas to the perviousieuiside surveys. Key features such as sumps, curb edges, and
trenches around each area were surveyed to georzierence the original GM plan drawings of each
area.

During October 2002, locations of samples taken from beneath the former WWTP storage tanks
at AOC 3 during demolition of the tanks were established by tape measurements from the tank
walls or from the control points established along the perimeter of the demolition area. The
demolition schedule did not permit access to the sampling locations for later survey. The
elevation of the WWTP tank floors and samples were determined using standard leveling
techniques. Two temporary benchmarks and control points were established north of the tank
area along the south side of the parking lot.

2.5.5 Groundwater Sampling

All monitoring well sampling employed during the RFI utilized a low-flow rate purging and
sampling strategy employing a downhole two-inch submersible pump except for one-inch wells
MW 59, MW 60 and the AOC 6 wells MW-ER-1, -2, and -3. Each monitoring well sampled
utilizing the low-flow rate sampling procedure was assigned a length of dedicated Teflon-lined
tubing. This tubing is cleaned and reused during subsequent sampling events. One-inch wells
were purged with a disposable bailer or peristaltic pump and dedicated Teflon tubing. When the
peristaltic pump was used, samples were obtained with a disposable bailer.

Geochemical parameters were recorded after each successive screen volume was removed. Those
parameters include pH, temperature, dissolved oxygen content (DO), conductivity, oxidation-
reduction potential (ORP), and turbidity. Samples submitted for dissolved metals and
polychlorinated biphenyls (PCBs) were field filtered through a 0.45 micron high capacity in-line
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filter. All field notes were recorded in a field logbook and on a purging and sampling field data
form. Samples were shipped daily to Tri Matrix Laboratories for analytical analysis.

Purge water generated during groundwater sampling was containerized for testing and proper
disposal.

2.5.6 Water Level Measurements

Several complete and partial rounds of water level measurements were taken during the RFI. The
most recent measurements made during Stage I on January 18, 2005 and March 10, 2005 involve
the most well installations and provide the most definitive information on groundwater hydraulic
gradients. Groundwater level measurements were made at wells with a direct read electronic
water level indicator.

Several surface water bodies were also measured. Surface waster level measurements were made
at temporary bench mark established in surface water bodies using a folding rule. Measurements
were recorded to the nearest 0.01 feet.

2.5.7 Surface Water Sampling

Surface water samples were collected during: the’Stage 11 RFY. “These samples were collected
using a clean polyethylene dipper. ~Sainple coitainers were-directly filled from the polyethylene
dipper.

2.5.8 Water Supply Well Sampling

Potable well sampling was conducted in'December 2001 and during Stage II of the RFI. Samples
from potable wells were obtained by purging the well using the installed well pump for at least 15
minutes. Samples were collected from the closest tap to the pump and prior to any water
treatment. Geochemistry parameters were recorded at 5 minute intervals. All field notes were
recorded in a field logbook and on a purging and sampling field data form.

A former high-capacity production well on GM property (Well No. 11) was sampled during Stage
II. This well had an installed 60 horsepower turbine pump the prevented access to the well. Prior
to sampling, the pump motor, drive line, and pump bowl assembly were removed from the well to
provide access to the well. With the well pump removed, total depth and screen length was
determined. A four-inch submersible pump was set near the top of the screen to purge the well
prior to sampling. Approximately 600 gallons were purged from the well. Geochemistry
parameters were recorded throughout the purging process. Discharge from the well was
containerized on site for proper disposal. The sample was collected using a two-inch submersible
pump fitted with dedicated Teflon-lined tubing. Sample containers were filled directly from the
discharge end of the tubing. To limit access to the well, the wellhead was secured with a steel
plate and locking access port.

2.6 Interim Measures

GM has implemented interim measures (IMs) related to soil and groundwater at the site.
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2.6.1 On-Site Soil and Groundwater

General Motors has completed an IM at AOC 1 — South Court. The IM was conducted pursuant
to an Interim Measures Work Plan (Conestoga-Rovers & Associates, March 21, 2005). The IM
area is shown in Figure 2.4.

The primary objective of this IM was to address trichloroethylene (TCE) concentrations in a
small area of AOC 1 that were an order of magnitude greater than the soil concentrations in other
portions of the South Court Area.

Removal of these soils has resulted in a substantial risk reduction. A secondary objective of the
IM was to treat perched water in fill soil. Perched groundwater in this area is a probable
contributing source of elevated TCE and cis-1,2-dichloroethene (cis-1,2-DCE) concentrations to
underlying aquifer units.

Delineation of high-TCE in the IM work area was accompiished during Stage Il of the RFI (see
Section 4.6.1). The area of soil with significantly elevated TCJ concentrations is bounded by
SB 277 (north), SB 280 (east), SB 275 (south), and"S8 274 west) (Figure 2.4). A 20 x 35 foot
excavation bounded by these locations and to:the top gi the perched @rater zone was completed.
A total of 374 tons of TCE impacted fill ang soil material was excavitzd into 26 rolloff containers
on July 5 and 6, 2005. The material vas’manifested and trarisported as hazardous waste to EQ
Industrial Services, Ypsilanti, Ml The goilsirom the excavation was treated as D040 (TCE)
hazardous waste.

The presence of cis-1,2-DCE in the s0ii -ang perched groundwater suggests that significant
biological degradation of TCE is cceurrirg. via reductive dechlorination mechanisms. The
degradation process may be accelerated By inixing Hydrogen Releasing Compound (HRC®) into
the top of the perched water zone. This compound releases lactic acid over time, which enhances
biological degradation by maintaining reducing conditions in the aquifer.

After the excavation was extended into the top of the water table, excavating equipment was used
to mix 390 pounds (13 5-gallon buckets) of HRC® into the saturated material at the bottom of the
excavation prior to backfilling.

Monitoring well MW 31, located within the excavation bounds, was removed during the IM. A
replacement well MW 31R was installed at the former well location within the excavated area on
July 25, 2005. MW 31R is screened within Unit 1 at a depth of 12.7 feet. Groundwater
monitoring of selected wells the area, including MW 31R, will be conducted to evaluate the IM.
GM will present an assessment of the IM as part of the Final Corrective Measures Proposal due
March 2008 following completion of the two-year groundwater monitoring plan.

2.6.2 Off-Site Groundwater
GM has identified two potable water wells used for water supply located on the Meadowbrook
Golf Course (Figure 2.2, MBWELL-1 and MBWELL-2). These are located in a general

downgradient direction from the Facility. As discussed in Section 4.6.4.1.6, these wells have
been sampled several times for VOCs compounds and none have been detected.
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MBWELL-1 is located on the golf course and supplies the golf course maintenance building to
the south. MBWELL-2 is located in the basement of the Meadowbrook Club House and supplies
the club house kitchenette, and drinking water fountains. There is a third well on the property
located south of the maintenance building, but this well is reportedly not in use.

GM and Strong’s Golf LLC, the owners of the Meadowbrook Golf Course (Owners), have
entered into an access agreement providing for the following.

1. Owners acknowledge and agree that use of groundwater at, in, or under the property by
any person or entity for any purpose, including potable and non-potable use shall be
prohibited. Use of surface water located on the property for irrigation purposes only will
be permitted.

2. GM will connect the clubhouse and maintenance building on the property to City of
Anderson water service.

3. GM will permanently decommission all theg'potakle)wells known to exist on the
property.

3.0 ENVIRONMENTAL SETTING
3.1 Location and Physiography

As noted in Section 2.1, the Facility~is leciated el the 'southwest side of the City of Anderson in
Madison County, as shown on Figure Z.1. Madison County is situated in the New Castle Till
Plains and Drainageways Section of the Centeal Till Plain Region as described by Gray (2000).
This area was affected by multiple contirjental glaciations that deposited a thick blanket of glacial
sediments over the underlying bedrock. The New Castle Till Plains and Drainageways Section is
primarily underlain by complexly stratified glacial diamict deposits, glaciofluvial sand and gravel
deposits and glaciolacustrial silt and clay deposits. The area is characterized by broad plains of
low relief crossed by relict glacial meltwater drainageways.

3.2 Climate

The climate in the area of the Facility is classified as temperate (Lapham, 1981). During the
period from 1961 to 1990, the normal annual average temperature was 50.9°F at the Anderson
sewage treatment plant, with a normal annual minimum of 41.6°F and a normal annual maximum
of 60.2°F (Owenby and Ezell, 1992). During this 30-year period, normal monthly average
temperatures ranged from a low of 24.8°F in January to a high of 73.5°F in July. Normal annual
average precipitation during this 30-year period was 38.5 inches with a median of 38.4 inches.
Normal monthly average precipitation ranged from a low of 2.0 inches in January to a high of 4.1
inches in July.

3.3 Topography and Surface Water Drainage
The area of the Facility is nearly level with elevations ranging from 860 to 880 feet above mean

sea level. Most of the open ground, with the exception of portions of AOI 1, undeveloped areas
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cast of Plant 9, and the former WWTP area at AOC 3, is paved with concrete and asphalt. These
other areas are in short grass cover. East of MLK Boulevard the elevation is lowest, and the
topography descends into a relict glacial meltwater valley. Former Plant 9, Plant 6, and the
Meadowbrook Golf Course are all located in the relict meltwater valley. This valley trends south-
southwest from Anderson several miles towards Pendleton, Indiana as mapped by Brown and
others (2003). A small underfit stream, Stanley Ditch, occupies the north end of the relict
meltwater valley. As shown on Figure 2.1, Stanley Ditch originally flowed to the north between
former Plant 6 and Plant 9. As part of the 1963 Boland Drainage Project to provide relieve for
the combined Greenbranch Sewer, storm water from Stanley Ditch was diverted to the south
through a constructed drainage ditch (Boland Drain) that runs parallel to MLK Boulevard. As a
result, Stanley Ditch is tributary to Prairie Creek that flows to the south down the trend of the
valley to Pendleton, Indiana where it joins Fall Creek, a tributary to the West Fork White River.

Surface water run-off from paved areas of the property is directed to”a combined sewer system
that discharges north to the City of Anderson Publicly-Owned{Fieatment Works (POTW) on the
West Fork White River. Water discharged to the combinedssewer system flows northward across
the Meadowbrook Golf Course property and beneath Plant 9 up the trend of the relict meltwater
channel. Surface water on the northern portionofithe M¢adowbrook Golf course property is
directed through piping, and discharges to pordsCon the golf course @roperty. Surface water in
the southern portion of the Meadowbrockpioperty drains southward toward Stanley Ditch that
flows along the southern and eastern pfoperty houndaries of the'\goif course.

A drainage divide between Staniey Bitch and Prafiie Creek, draining to the south, and the
combined sewer system, draining zeith<e West|Fork White River, appears to occur near the
south side of former Plant 9, perhaps near ‘and along the South Anderson Cutoff railroad
embankment. Areas to the south” of the) railroad embankment, including most of the
Meadowbrook golf Course are floodway and floodway fringe areas subject to flooding (FEMA,
February 16, 1994). The floodplain status is reflected in the local land use zoning of the area (see
Section 3.8).

3.4 Soils

The general area of the Facility contains six United States Department of Agriculture, Natural
Resources Conservation Service soil series mapping units (Schermerhorn, 1967). Soils west of
MLK Boulevard are the Miami silt loam (2 to 6% slopes, Crosby silt loam (0 to 2% slopes),
Brookston silty clay loam, Celina silt loam (0 to 2% slopes) and Fox silt loam (0 to 2% and 2 to
6% slopes). These soils all develop in glacial drift deposits of Wisconsinan age. The Kokomo
mucky silt loam is present east of MLK Boulevard. These soils occur at former Plant 9 within the
relic meltwater valley.

The Miami silt loam is a deep, well-drained, and moderately eroded soil found along drainage
ways, low knolls, and divides. The estimated permeability of the Miami silt loam is 0.8 to 2.5
inches/hour to a depth of 10 inches below ground surface (bgs) and 0.2 to 0.8 inch/hour from 10
to 36 inches bgs. The Crosby silt loam, which occurs on nearly level slopes, is a deep, somewhat
poorly drained soil. The estimated permeability from the surface to 10 inches bgs and from 34 to
42 inches bgs ranges from 0.8 to 2.5 inches/hour. From 10 to 34 inches bgs, the estimated
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permeability ranges from 0.2 to 0.8 inch/hour. The Brookston silty clay loam is a deep, very
poorly drained soil found in upland depressions. The estimated permeability from the surface to
59 inches bgs is 0.2 to 0.8 inches/hour. Celina silt loam, which occurs on uplands, is a deep,
moderately well drained soil. Estimated permeability of the Celina silt loam from ground surface
to 9 inches bgs is 0.8 to 2.5 inches/hour and from 9 to 42 inches bgs is 0.2 to 0.8 inches/hour.
The Fox silt loam is deep, well drained soil found along low ridges or divides between uplands or
terraces. The estimated permeability from ground surface to 30 inches bgs is 0.8 to 2.5
inches/hour, from 30 to 36 inches bgs is 5 to 10 inches/hour and from 36 to 40 inches bgs is 0.2
to 0.8 inches/hour.

The Kokomo mucky silt loam, which occurs in low swales of the uplands, is a deep, very poorly
drained soil with high organic matter content. The estimated permeability of the Kokomo mucky
silt loam ranges from 0.2 to 0.8 inches/hour to a depth of 21 inches bgs, 0.05 to 0.8 inches/hour to
a depth of 49 inches bgs and 0.8 to 2.5 inches/hour from 49 to 56 inches bgs.

3.5 Regional Geologic Setting

Madison County and the Anderson area are underidin 4y, glacial drift deposits of varying
thickness overlying an irregular bedrock surfaceldeveioped on carbgnate rocks of Silurian age
assigned to the Wabash and Pleasant Mills> Formsagicrs (Gray and“oifiers, 1987). The surficial
drift deposits are related to the latest (Wisconginan) glacial stage.” Buried pre-Wisconsin deposits
are common in the area and occur, bictow a-weli-developed Sangamon paleosol (a buried soil) and
weathering zone.

The Wisconsinan glacial deposits are redated touthe latest advances of the East White Sublobe of
the Huron-Erie ice lobe. These ice ‘sheets advanced eastward and southeastward into central
Indiana from the Erie basin during the Woodfordian Substage. The deposits are dated to
approximately 20,000 years before present (ybp). Regionally, the latest phases of the East White
Sublobe advanced rapidly but stagnated in central Indiana forming a complex array of meltout
ablation drift types overlying hard, basal or lodgement tills of loamy texture. The Wisconsin till
deposits are generally mapped in Indiana as the Trafalgar Formation (Gray, 1989). The Trafalgar
Formation consists of poorly sorted, conglomeratic mudstone (diamict) and associated lenses of
gravel, sand, and silt. Concurrent with the massive stagnation and meltout, a system of meltwater
channels developed the carried large meltwater streams southward from the stagnated ice front.
Many of these relict meltwater channels are preserved in the Madison County landscape today as
low, wide topographic troughs occupied by small, underfit surface streams.

3.6  Facility Geology and Hydrogeology

This section provides a summary discussion of the geologic and hydrogeologic data from the
Facility and immediate vicinity gathered during the RFI.

3.6.1 Hydrogeologic Units

The soil boring data, collected during the RFI investigations have been utilized to prepare various
geologic cross sections of the Facility. These have been revised repeatedly during the course of
the investigation as new data have become available. Six new geologic cross sections have been
prepared that incorporate the RFI Stage Il data, including the results of several borings made into
the bedrock units (Figures 3.1 to 3.6). Previous cross sections are presented in the Stage I RFI
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Report (Earth Tech/ENVIRON, 2001). The locations of these sections are shown on index maps
presented on each figure. Cross section A-A' (Figure 3.1) extends along AOC 1 — South Court
Area, beneath the former plating and recovery area of the Main Building to MW 75 / MW 76
located in the North Courtyard. Cross section B-B' (Figure 3.2) extends along the CSXT right-of-
way and parking lot east of MLK Boulevard. Cross sections C-C' and D-D' (Figures 3.3 and 3.4)
extend along the southwest portion of the Facility and Meadowbrook Golf Course. Cross section
E-E' Figure 3.5) extends along the west parking lot, beneath the southern portion of the Main
Building, east parking lot and former Plant 9. Cross section F-F' (Figure 3.6) extends from Arrow
Avenue to the northern end of the east parking lot.

Five distinct geologic units are recognized in the unconsolidated surficial soil materials. These
units are identified from top to bottom as Units 1 to 5 (Figures 3.1 to 3.6).

Unit 1 — Unit 1 consists of a heterogeneous mix of fill materials consistirig of silty clay loam, silty
clay, sandy clay, sandy clay loam, and loam texture soil ifitermixed, in places, with debris
consisting of wood, glass, brick, concrete, coal fragments, and cinders. A thin perched
groundwater zone may occur at the base of the unit.

The unit consists of fill material placed at varisusdmeS during the developmental history of the
Facility. Unit 1 extends from the southwest at MW .24 / 22 toward'the northeast to at least MW
28 /29. Off the Facility, Unit 1 fill is &oted oi the’CSX railroad iight-of-way from the southwest
at MW 47 toward the northeast to @MW 45:/.46. At AOC i~ South Court, where this unit was
originally noted and defined, the’materiai’ was utilized)to fill in a low area between railroad
embankments to the northwest anid“soutlieast. Fistoric aerial photographs indicate that the fill
was placed from the north to the soutli during'the 1960’s. Unit 1 is up to about 14 feet in
thickness at SB 156.

Unit 1 also occurs in the AOC 3 area around the former WWTP east of MLK Boulevard. This
area is along the western margin of the relict meltwater valley noted in Section 3.3, and fill was
used to raise the grade of the area prior to construction of the plant in approximately 1968.

Unit 2 — Unit 2 consists primarily of diamict of silty clay loam, silty clay, and loam texture with
occasional thin, interbedded sand and gravel deposits. Sand and gravel lithologies make up a
small percentage of the unit. Unit 2 is thin in southern part of the Facility at AOC 1 - South
Court, but thickens to the north.

Unit 3 — Unit 3 consists primarily of stratified sand gravel. This unit forms the uppermost aquifer
beneath the Facility. In places, a diamict or massive, laminated silty clay occurs in the middle of
the unit. Where present, the unit is identified on the cross sections as the Unit 3 Confining Bed.
At some locations the confining bed is represented by a distinctive silty texture and laminated
structure that aids in distinguishing the Unit 3 Confining Bed from Unit 4. The confining bed is
hydrologically significant because it separates the Unit 3 aquifer into an upper portion (Unit 3S)
and lower portion (Unit 3D).

Unit 4 — Unit forms a confining bed between Unit 3 and the Silurian carbonate bedrock. Unit 4
consists of hard diamict of loam or clay loam texture in the upper portion, and interbedded loamy
diamict and stratified sand in the lower portion. The unit is absent from the eastern part of the
area at Plant 9 and portions of the adjacent Meadowbrook Golf Course. A significant paleosol
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was identified in the upper portion of the unit at some locations and indicates that that at least a
portion of Unit 4 is of pre-Wisconsinan age.

Unit 5 — Unit 5 is a cobble bed. Two deep bedrock borings at the north end of the Facility
encountered a bed of cobbles above the bedrock surface. This zone is shown on Cross Section E-
E’ (Figure 3.5). The unit was encountered at no other locations.

Bedrock beneath the Facility consists of carbonate rocks of Silurian age. Figure 3.7 is a bedrock
contour map showing the elevation of the bedrock surface at a contour interval of 10 feet. The
map includes data from several monitoring wells on and adjacent to the Facility that encountered
bedrock, as well as data from some groundwater production wells that have been located and for
which reasonable drilling logs and ground surface elevations are available. These later wells
include former GM production wells WH-11 and WH-12 and two private water wells (IDNR
Reference Numbers 147375 and 147390) located west of the Facility:

The bedrock topography beneath the Facility slopes to the rorthwest. The bedrock is high (above
840 foot elevation) in the southern portion of the formorPlant(Q area and at the Meadowbrook
Golf Course. Bedrock is at shallow depth in this area sin¢esthe bedrock elevation is high and
ground surface elevation is low due to the picsénce(of the relict aneltwater valley. To the
northwest, the bedrock elevation descends to bhziow” 730 foot, elevation at WH-11, and the
bedrock in this area is in excess of 15%\ect depth! Regional bedrock mapping suggests that the
bedrock low in the western part of ¢he Faciitiyis associated with the pre-glacial Anderson Valley,
a southern tributary to the Teays-Mahomet bedrock) wviliey system (see bedrock topographic
mapping by Gray (1982) and Bleutr {1991

Figure 3.8 shows the distribution and top ‘tiévation of the Unit 3 Confining Bed. The unit is
present beneath AOC 1 — South CourtiArea and the Main Plant Building (Figure 3.1, Cross
Section A-A’). East of MLK Boulevard the unit is absent in the vicinity of AOC 3 at the former
WWTP (Figure 3.2 Cross Section B-B’) and beneath much of the Plant 9 and the adjacent
Meadowbrook Golf Course areas (Figure 3.4, Cross Section D-D’). The thickness of the unit is
shown in Figure 3.9. The thickness of this unit ranges from O to 24 feet.

Figure 3.10 shows the distribution and top elevation of Unit 4. A prominent high is present in the
vicinity of MW 36. From this point, the elevation drops gently to the east at MW 57 and north
and northwest at MW 52 and MW 75 respectively. A second high is present near MW 80 in the
former WWTP area.

Boring data from MW 53 and 65-A (Figure 3.5) indicate that Unit 4 is absent in some areas west
of the Main Plant building. In the Former Plant 9 area and eastern portion of the Meadowbrook
Golf Course, Unit 4 is absent and the Unit 3 sand and gravels directly overlie Silurian age
bedrock at shallow depth. Previous geotechnical borings advanced in the former Plant 9 area
support this interpretation (see RFI Work Plan, Figure 5). The thickness of the Unit 4 is shown in
Figure 3.11. The thickness of this unit ranges from 0 to greater than 20 feet.

3.6.2 Hydrogeology
Descriptions of water-bearing units at the Facility are provided in the following sections.

Monitoring wells are completed in various hydrogeologic units. Table 3.1 shows the
hydrogeologic unit in which each monitoring well is completed and provides a comprehensive
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tabulation of RFI groundwater elevation data. Potentiometric maps for various RFI monitoring
events are included in the Stage I RFI Report and March 30, 2005 Stage 11 Data Report.

3.6.2.1 Perched Groundwater in Unit 1

In places, the lower portion of the Unit 1 fill is saturated and a localized perched groundwater
zone occurs. The clayey diamicts in Unit 2 form an underlying confining unit resulting in this
perched groundwater condition. Saturated conditions have been observed in the basal portion of
Unit 1 in several shallow AOC 1 — South Court Area soil borings and interior metal plating area
soil borings. Perched conditions are clearly evident from water level data. For example, a
comparison of water levels in the Unit 1 monitoring well MW 31 with those in the adjacent Unit
3 monitoring wells MW 2, 3 and 5 (Figure 3.1) indicates that the groundwater level in Unit 1,
when encountered, is higher than groundwater encountered in Unit 3S wells

At other Unit 1 locations examined during this investigation, @ groundwater was encountered,
and monitoring wells installed in the unit are dry (MW 32) ¢t the water level is below the bottom
of the well screen (Figure 3.3, MW 30). Perched grouadwaterCpnditions in the fill material are
erratic, and the zone is nowhere observed to be over'afew £&etin thickness. No attempt is made
to determine the direction of groundwater flow:iticiiie umit'due to discgntinuous nature of perched
groundwater condition.

3.6.2.2 Unit 3 Aquifer

Unit 3 is almost entirely within the zhveatio) zone-¢nd is the uppermost aquifer unit at the Facility.
Water levels measured on October 2(), 2604 arc.shown on the cross sections in Figures 3.1 to 3.6.
Generally, groundwater levels occur” 15%t9) 21 feet bgs at AOC 1 — South Court Area.
Groundwater may exist in the unit under poth confined and unconfined conditions. Where the
base of Unit 2 is relatively high in elevation, the upper few feet of Unit 3 are unsaturated, and
unconfined conditions occur. At locations where the base of Unit 2 is relatively low in elevation
the top of Unit 3 is saturated, and confined conditions occur (see Figure 3.1, Cross section A-A'
and Figure 3.5, Cross section E-E").

Conceptually, Unit 3 may be divided into upper (Unit 3S) and lower (Unit 3D) parts. In those
places where there is no physical separation between the upper and lower parts of the unit
provided by the Unit 3 Confining Bed, the designations 3S and 3D merely provide a convenient
way to refer to the upper and lower portions of the Unit 3 aquifer, and the monitoring wells
completed therein. Where a physical separation occurs due to the presence of the Unit 3
Confining Bed, Unit 3S refers to that portion of the aquifer above the confining layer and Unit 3D
refers to that portion below the confining layer.

The most recent March 10, 2005 potentiometric surface maps for Units 3S and 3D are shown on
Unit 3S and 3D VOC isoconcentration maps (Figures 3.12 through 3.17). The Unit 3S
potentiometric surface suggests an east-northeast groundwater gradient in the South Court Area
and a northeastward gradient beginning near the former metal plating and recovery areas. A high
on the potentiometric surface at MW 29 produces a southern deflection of the gradient at this
location. An east-southeast oriented potentiometric trough in Unit 3S occurs in the vicinity of the
former WWTP at AOC 3. This trough is defined by consistent low water levels at observed at
MW 40, 42, and 68. The trough appears to be related to the absence of the Unit 3 Confining Bed
in the area. Contaminants in the upper portion of Unit 3 near AOC 1 - South Court would be
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expected to move generally east northeastward, and at the former metal plating and recovery
areas in the Main Plant building would be expected to move northeastward.

The hydraulic gradient for Unit 3D is more consistent and the potentiometric surface for this unit
suggests an eastward gradient in the South Court Area and along MLK Boulevard. In the eastern
portions of the golf course and former Plant 9 a westward hydraulic gradient is present. The
north-northeast / south-southwest oriented relict meltwater channel at former Plant 9 and the
Meadowbrook Golf Course appears to induce a hydraulic gradient to the south along its axis.
Contaminants in the lower portion of Unit 3 would be expected to move generally eastward and
then southward near the former WWTP area.

The Unit 3 Confining Bed induces a significant vertical gradient in Unit 3. Where the unit is
present, hydraulic heads in Unit 3S are several feet higher than those in Unit 3D. Where the
confining bed is absent, water levels in the upper part of Unit 3 are\Comparable to those in the
lower part. Steep lateral gradients may occur in Unit 3S near where the confining bed is absent.
This situation occurs at near AOC 3 at the former WWTP. ~ompare water levels at MW 45 / 46
with those at MW 39 / 40 (Figure 3.2, Cross Section B-B\',and Figzure 3.12).

A comparison of the groundwater levels and surtace waterievels megsured at the Meadowbrook
Golf Course indicates that the golf course @onds-2:¢ an expressipn ‘0f the potentiometric surface
of Unit 3.

3.6.2.3 Bedrock Aquifer

During Stage II, seven bedrock wells weie instilied in the Silurian carbonate bedrock. These
wells were installed in the upper portion of thz bedrock. Four perimeter wells (MW 62, 71, 74,
and 77) were installed in late 2004 and garly 2005. Three additional bedrock wells (MW 81, 82
and 83) were installed within and downgradient of VOC-contaminated areas in Unit 3 to evaluate
the possible migration of VOC contaminates to the bedrock. MW 81 was installed west of Plant
9 downgradient from the VOC contamination at the former WWTP. MW 82 was installed
downgradient of AOC 1 — South Court, and MW 83 was installed within the Unit 3 VOC plume
at the former WWTP.

Three rounds of potentiometric measurements were obtained on the bedrock wells. These
measurements were made on January 4, 2005 (three wells), January 18, 2005 (four wells) and
March 10, 2005 (seven wells). All three sets of measurements indicate a general eastward
gradient similar to that observed in Unit 3D. Potentiometric contour maps for all these events are
contained in the Stage II Data Report.

3.7 Background Soil Characterization

Background levels of target metal parameters in soil were evaluated during Stage I of the RFI
from site-specific samples collected in two areas of the Facility where no manufacturing or
management of production materials or wastes are known to have occurred (Figure 2.2). Soil
types are comparable to those found in developed areas of the Facility. Sections 3.15 and 3.16 of
the Stage I RFI Report describe the sampling performed to characterize the concentrations of
these metals in background soil. The concentrations of metals in the samples from the 0 to 2 ft
bgs interval were used to represent background exposures to metals in soil because soil from this
interval is encountered by the general population more often than deeper soil. In addition, there
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is no significant difference between the metal concentrations in the samples collected from the 0-
2 ft interval and in those from the deeper intervals. The metal concentrations in background soil
from this interval are summarized in Table 3.2, which also include summary statistics describing
the concentration distributions.

The upper confidence limits presented in Table 3.2 are nonparametric bootstrap confidence limits
on the mean (Efron and Tibshirani, 1998) calculated from 4,000 bootstrap replications and at a
0.05 level of significance. Nonparametric bootstrap statistical limits are more reliable than
parametric statistical limits because, unlike parametric limits, they do not rely on assumptions
about distribution shapes that are often difficult to justify. A concentration of a metal lower than
or equal to its upper confidence limit is considered to be within background levels; a
concentration higher than its upper confidence limit is considered to be higher than background
levels. The background concentration was not calculated for silver, because it was not detected in
background samples.

3.8 Land Use

Figure 3.18 illustrates the current City of AndessGn zonings designations for the Facility and
surrounding areas. The Facility is in an argaCzoned predominantiy. as industrial 1-2. This
designation incorporates existing industriaideveleginents and prevides adequate room for new
industrial development. Realizing th& need for-industrial expadsion, the 1-2 District does not
permit dwellings or small businesses, * This, aiea has been=2one for industrial use since before
1962 as indicated by the 1962 masfer plan {City of Anderson, 1962).

Areas adjacent to the Facility are zoned’R-2. R-3,"R-4, I-1 and I-2. The R designations include
single family dwellings, single and two family)dwellings and multifamily dwellings respectively.
The I-1 designation incorporates many of the existing industrial developments along MLK
Boulevard and provides for industrial expansion. Permitted uses include only those where all of
the operations, including storage of materials are confined within a building and the performance
characteristics are compatible with uses permitted in neighboring districts. Residences and
business are permitted in these areas.

The I-2 industrial zoning is also applied to the area south of former Plant 9. This area contains a
mobile home park and the Meadowbrook Golf Course. The mobile home park and golf course
were grandfathered into the zoning plan when this are was designated as industrial I-2. Only
industrial development consistent with the current and proposed zoning classifications (i.e., no
new residential development) will be permitted in the future at these locations (Carroll, 1997).

The area between the South Anderson cutoff railroad embankment and 38™ Street to the south,
including the Meadowbrook Golf Course and the trailer park also has an “F” overlay zoning
designation. This area is FEMA designated floodway and floodway fringe (see Section 3.3).

3.9 Groundwater Use

3.9.1 Residential Well Survey

A residential well survey was conducted in December 2000 to identify groundwater wells in use

around the Facility. Figure 3.19 shows the location of the survey area and identified wells. The
survey concentrated on downgradient areas to the east of the Facility, and now known to
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encompass the entire area of the VOC plume associated with the Facility. In this survey, GM
compared all building addresses within the potentially affected area to city water service records
to locate any structure that was not serviced by city water. Owners of the property at these
addresses were contacted and ten potable wells were identified and sampled. These included
several wells along MLK Boulevard southeast and south of the Facility and two wells on the
Meadowbrook Golf Course. In addition, one well was identified at a business on the north side of
29" Street. Although this well was outside the designated survey area, it was included in the
survey.

Based on the neighborhood survey and analytical results, GM is confident that none of the ten
potable wells have been or will be impacted.

Each well was sampled for VOCs in December 2000, and results were included in the Stage I RFI
Report. No VOCs were detected in any of the wells.

The City of Anderson’s public water supply is provided b3:\the Anderson Water Utility and is
derived entirely from groundwater. The City obtains~groundviater from Raney collector wells
located adjacent to the White River.

The City of Anderson has an ordinance, dzted Navember 21, 2000 {Ordinance #55-2000), that
prohibits the installation of new potabie water weils for all areas within 300 feet of an existing
and available Anderson Water Uiility watei” supply lice.2) The ordinance also prohibits the
installation of any new well and-the. redriliing of anyjexisting well in the shallow aquifer above
the regional till. A site-specific ‘greundwater use restriction will also be put in place for the

Facility.
3.9.2 Former GM Production Wells

Prior to about 1989 or 1990, five high capacity groundwater pumping wells operated on the
Facility property. Three of these wells (WH-9, WH-10, and an undesignated well apparently
installed in 1957) were located in the AOI 1 — North Parking Lot Area. The other two wells
(WH-11 and WH-12) were located in the West Parking Lot west of the Main Plant building
(Figure 3.19). These wells were used for industrial process water and cooling.

According to the Indiana Department of Natural Resources significant groundwater withdrawal
registration, the WH-11 well is 103 feet deep and was equipped with a 1,200 gallon-per-minute
(gpm) pump. The WH-12 well was listed as 112 feet deep, and was also equipped with a 1,200-
gpm pump. Annual groundwater production reports filed by the Facility pursuant to the
groundwater withdrawal registration indicate the following total annual withdrawals in millions
of gallons for these two pumping wells. The older wells WH-9 and WH-10 are reported to have
not been used after 1985.
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WH-11 299.7 315.2 143.1
WH-12 314.4 323.5 109.9
Total 614.1 638.7 253.0
Note:
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The 1985 and 1986 annual withdrawals equate to a continuous, sustained pumping rate in excess
of 1,200 gpm. Pumping rates of this magnitude would be expected to have a large impact on both
groundwater flow direction and rate at the Facility. All wells were unused after 1987.

3.9.3 Ecological Screening Risk Evaluation

An ecological screening risk evaluation (SRE) performed as part of the Stage I RFI is discussed
in Section 4.3.3 of the Stage I RFI Report. The objective of the SRE was to identify the potential
for ecological risks associated with releases at the Facility. The ecological SRE evaluated the
ecological setting around the Facility and the presence of ecological receptors and complete
exposure pathways in conjunction with the available site characterization data to determine the
necessity for additional investigation of potential ecological risks. The ecological SRE is based
on a review of available information from several sources including tiic' U.S. Geological Survey,
National Wetland Inventory (NWI) map, and the Indiana Deparimerit of Natural Resources.

Based on the SRE findings, the closest potential ecological recepior to the Facility appeared to be
the drainage corridor of White River. Although thice«ar¢as® of apparent palustrine emergent
wetland vegetation were identified in the Fagility arca, ‘these areascare not believed to be of
significant ecological value due to the leyel of anthropogenic distiibance in the vicinity. No
endangered or threatened species or significant natural areas die iocated within two miles of the
Facility according to the Indiana Diepaitmetit of Natural Resources. Future use of the Facility is
not expected to change these centlusions since no ¢hange to the basic ecological setting (and
absence of ecological receptors) isexpected.

The potential for Facility-related constituenits’io reach the White River was evaluated as part of
the Stage II RFI investigations designé¢d to further characterize the nature and extent of the
groundwater contaminant plume. Based on the Stage II RFI findings, the kidney shape pond
located on the golf course was determined to be a potential groundwater receptor. In order to
evaluate the potential human and ecological exposure to surface water, surface water data were
compared to both human and aquatic based screening criteria as described in Section 4.0 of this
report. Any exceedance to human or aquatic screening criteria was further evaluated in Section
5.0 of this report.

4.0 INVESTIGATION RESULTS AND DISCUSSION

Sample locations for the RFI Stage I and II areas of investigation are shown on Figures 2.2, and
4.1 to 4.16. Analytical data table are presented in Attachment A for the various sampled matrices
(Tables A-1 to A-6). The header rows in each table list the sample location, sample identification
(as shown on laboratory reports), sample date, and sample area. The header row may also report
the sample depth as feet bgs (ft BGS) or (ft). The header of the groundwater analytical table
(Table A-4) contains an additional row identifying the sample matrix. Matrix codes are as
follows:

WB  borehole water (groundwater screening)
WG  groundwater from a monitoring well

In Tables A-1 to A-5 provide analytical results are provided for all inorganic (metal and cyanide)
analytes. For volatile and semivolatile organic compounds, only the compounds that were
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detected in at least one RFI soil or water are listed. Data validation qualifiers accompany the
analytical result as appropriate. Table A-6 shows historic pre-RFI groundwater monitoring data
for the seventeen original wells at the Facility.

A screening evaluation was performed using data collected during Stage I and Stage II as well as
previous relevant investigations. This evaluation updates the evaluation provided in the Stage I
RFI Report by including screening against vapor intrusion criteria and by utilizing updated US
EPA Region 9 Preliminary Remediation Goals (PRGs) (US EPA 2004) and soil migration to
groundwater criteria. Some of the screening results are thus different than those presented in the
Stage I RFI Report.

For each sample matrix, the analytical results were compared to conservative screening criteria
based on potential exposure scenarios that are pertinent to current and reasonably expected future
land use. Tables 4.1 to 4.4 provide summary data related to the détected compounds at each
investigative area. The data are tabulated by area and compousich =7 he right hand portion of each
table compares the maximum detected concentration for ¢2st, compound in each area to relevant
risk-screening criteria discussed below. Highlighted~values.indicate that the maximum site-
related concentration exceeds the applicable screening criteris.

For screening of chromium data, the criteriz for chiomiium VI ares Conservatively used to screen
total chromium data where chromiuni'was analyzed for the ‘toiai concentration only. During
Stage 11, chromium was also analvzed for hexavalent chramium (chromium VI) in addition to the
total chromium. In those cases, trivalent chromium (¢hromium II1) was calculated by subtracting
chromium VI from total chromitusi;'and the sgeciated concentrations are compared with the
criteria for chromium III and chromium¥V1:

The results which exceeded the conservative screening criteria are presented in a series of data
box figures (Figures 4.18 to 4.23). Figures 4.18 to 4.21 contain the soil data; Figures 4.22a and
4.22b show the borehole water data; Figure 4.23 shows the groundwater and surface water data.
These data box figures show the chemicals that have at least one sample with a concentration that
exceeded any of the screening criteria, and the concentrations of these chemicals for every
sample, regardless of whether a concentration exceeds criteria in a particular sample. Constituent
concentrations that exceed the screening criteria are highlighted. A summary of the conservative
screening criteria used for each sample matrix follows.

Soil — The soil characterization data are compared with conservative screening criteria derived
from the PRGs published by US EPA Region 9 (US EPA 2004) and risk-based soil volatilization
to indoor air criteria for industrial settings. US EPA Region 9 calculates their risk-based PRGs
using conservative standard default exposure factors for estimating high-end exposures to soil of
workers in commercial/industrial settings. The risk-based volatilization to indoor air criteria are
calculated using generic industrial building parameters and site-specific soil properties for
constituents in soil that might volatilize and migrate through cracks in the building foundation
into indoor air. For AOC 5 (currently an undeveloped field) and AOI 1 (a portion of which is
currently used as a park), the soil characterization data are conservatively evaluated using the
PRGs for soil volatilization to indoor criteria derived for residential settings. Data for the deepest
soil sample collected from the vadose zone in each soil boring are also compared to generic soil
migration to groundwater criteria for protection of drinking water sources. The soil migration to
groundwater criteria are derived using the procedure outlined in US EPA’s Soil Screening
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Guidance (EPA, 1996) and the drinking water criteria discussed below. Derivation of these
criteria is discussed in Attachment C.

As discussed in the Stage I RFI Report, the risk-based screening criteria used for identifying a
potentially significant release at the Facility are based on a target cancer risk of 10° and a target
noncancer hazard quotient (HQ) of 1 for individual chemicals. The target cancer risk of 10 for a
single chemical is selected to develop screening criteria to ensure that cumulative cancer risk
from exposure to multiple human carcinogens at a particular site would not exceed the acceptable
cumulative risk of 10 (61 FR 19432, May 1, 1996; US EPA, 1996; US EPA, 1991). This means
that as many as 10 human carcinogens can be present in an area at concentrations equal to these
screening criteria without exceeding the cumulative risk goal of 10™*. Consistency between using
a cumulative cancer risk limit of 10 for this RFI and IDEM’s Risk Integrated System of Closure
(RISC) is discussed in Section 5.6.1. A potentially significant release is identified at an area
when the highest site-related concentrations of the constituents detected in soil at the area are
higher than the aforementioned screening criteria.

Background concentrations of metals in soil are deiermingd) as discussed in Section 3.7.
Concentrations higher than the background levels arc¢\consesi@tively considered to be site-related,
and are used in the comparison with the soil scredning ¢riteria. As a.¢onservative assumption, all
concentrations of organic constituents are assurneddo Ye site-related’ It should be noted that site-
related concentrations in soil that are higher than-these screening Criteria do not necessarily pose
an unacceptable risk; it only mg¢ans that\ the potential “tor the concentrations to pose an
unacceptable risk should be further evaiuated in theaisk/assessment considering additional site-
specific factors.

Groundwater — In a manner similar 10 that discussed above for screening soil characterization
data, the groundwater monitoring dataare screened against conservative screening criteria to
identify whether a potentially significant release from an area to groundwater has occurred. Most
of the groundwater monitoring data were collected from areas that are restricted to industrial or
commercial land use, and they are compared with screening criteria based on state and federal
maximum contaminant levels (MCLs) established under the Safe Drinking Water Act and
equivalent drinking water limits for constituents without MCLs, industrial groundwater
volatilization to indoor air criteria, and groundwater contact criteria. The equivalent drinking
water limits are generic risk-based drinking water concentrations calculated using conservative
standard default exposure factors for estimating high-end exposures through daily drinking water
consumption. It should be noted that MCLs and equivalent drinking water limits are designed to
be protective of potential exposures through drinking water use and represent highly conservative
screening criteria for evaluating groundwater that is not intended for potable use. The risk-based
volatilization to indoor air criteria are calculated using generic industrial building parameters and
site-specific soil properties and groundwater depth. The groundwater contact criteria are risk-
based criteria calculated using exposure factors for estimating exposure of workers who could
contact shallow groundwater during subsurface construction activities. Groundwater data
collected from areas that are not intended for industrial/commercial use (i.e., AOI 1 and certain
areas downgradient of Area 1) are compared with the same drinking water and groundwater
contact criteria discussed above, as well as residential groundwater volatilization to indoor air
criteria and non-potable groundwater use criteria based on a “kiddie” pool exposure scenario that
represents a reasonable worst case among typical non-potable uses. All risk-based groundwater
screening criteria are based on a target cancer risk of 10™ and noncancer HQ of 1.
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A potentially significant release to groundwater is identified when the highest concentrations of
constituents detected in a groundwater monitoring well are higher than any of these screening
criteria. The presence of groundwater with constituent concentrations higher than these screening
criteria does not mean that the groundwater necessarily poses an unacceptable risk; it only means
that the potential for the groundwater to pose an unacceptable risk should be further evaluated
considering additional site-specific factors.

Borehole water samples were collected during the RFI at some areas to assist in the assessment of
the potential for constituents in soil near the water table to affect groundwater quality and in the
identification of appropriate locations for placement of groundwater monitoring wells. Although
the procedures for collecting borehole water samples were intended to minimize the potential for
introducing contaminants (including soil particles) into the sample by the sampling procedure
itself, such influence could not be entirely eliminated due to the nature of the sample collection
method.

Surface Water — Generic risk-based screening criteria for evaluating the significance of potential
exposure to surface water are not well established. Thereiorg] as a conservative approach, the
surface water characterization data collected during the RFl'and previous relevant investigations
are compared with the generic risk-based screening critcria described@bove for groundwater. In
addition, surface water data are compared>with-the YTDEM WaterQuality Standards (IWPCB,
1987) and US EPA Region 5 EcologicalScreening Levels (£SCs) for surface water (US EPA
2003d), which are conservative stardards gz sereening vajucs)intended to be protective of human
and ecological uses of surface watcr.

Potable Well Water — Potable well water data eollected during Stage IT of the RFI are compared
with state and federal MCLs and equivalent'water limits for constituents without MCLs.

4.1 AOC 2 -Former Fire Training Area

The Former Fire Training Area (FFTA) is located south of the former Plant 9 building between
the fire protection system water tank and the south property boundary (Figure 2.2). The area was
utilized from approximately 1984 to 1989 for fire protection training. Various combustible
materials were placed on the pad and burned as part of fire training exercises conducted by the
plant fire brigade in conjunction with the Anderson Fire Department. These materials included,
at various times, drums of paint sludge, solvents, automotive components, Styrofoam, plastic,
diesel fuel, paints, and auto bodies. Use of the area was discontinued about 1989 and surficial
gravel was removed from the area and disposed of. The area was subsequently covered with
clean soil and seeded to grass. Currently, there is no physical expression of AOC 2 that allows
ready identification of its former location.

AOC 2 consisted of a gravel pad approximately 50 feet square. The approximate boundaries of
the unit were established from interviews of knowledgeable GM employees and from
examination of historic aerial photographs. Both sources suggest that the FFTA was located
slightly east of a north-south line through the center of the Plant 9 fire water holding tank, and
approximately midway between the tanks and the south property fence.
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4.1.1 Scope and Results

A sampling grid measuring 50 x 50 feet, consisting of 36 grid intersections was employed
overlying the FFTA. Pursuant to Section 5.1.2.4 of the Work Plan, four nodes were selected at
random for sampling, and in October 2000 four soil borings (SB 140 — SB 143) were made
(Figure 4.1). At each location, samples were collected at two (2) depth intervals as described in
the Work Plan. Initially, exploratory probes were advanced to obtain soil samples for visual
examination of the soil. Samples were collected continuously from the ground surface to the base
of each boring. Samples were selected from the 0.5-1.0 and 3.5-4.0 foot intervals for laboratory
analysis. Additional soil samples were collected at 2.0 and 3.0 foot depth at one soil boring
(SB 143) according to the October 13, 2000 notification to IDEM (see Section 2.3). Samples
from the FFTA were submitted for analysis of the target metals, VOCs, and SVOCs.

Lithologic units encountered in the soil borings included a sandy elay/ioam or very thin gravelly

Analytical results for target metals, VOCs, and SVOCsat AOC. Z are presented in Table A-1.
4.1.2 Discussion of Results

The maximum detection of target patainsteis 1S presented iy, Table 4.1a. Target parameters
detected in AOC 2 soil include SVOCs \(bis(2-ethylhextjphthalate and phenol) and metals
(arsenic, barium, cadmium, total chromium, copperidead nickel lead selenium and zinc).
Industrial PRGs were exceeded oniy-ifor «rsenic i onc soil sample from SB 140 and one sample
from SB 143. In both cases, deeper sgil’sampies show that the arsenic was delineated to the
screening criteria.

4.1.3 Conclusions

The exceedance of arsenic in soil indicates that a potential significant release of constituents has
occurred at the FFTA. The significance of the arsenic exceedance is discussed further in Section
5 of this report.

4.2 AOC 3 - East Chromium Area

AOC 3 is located east of MLK Boulevard at the former WWTP on property owned by GM
(Figure 2.2). This area was the site of a possible release of chromium-bearing wastewater from a
ruptured process line that occurred in June 1994. AOC 3 is immediately north of the former
aeration basins. The aeration basins were constructed in several feet of fill material placed above
the former land surface. The former WWTP was demolished in October 2002. The demolition
involved removal of all above grade structures and demolition and filling of the former clarifier,
blender and the eight mixing tanks.

4.2.1 Scope and Results
In November 2000 four soil borings (SB-168 — SB-171) were advanced in the area of the process
sewer line rupture (Figure 4.2). Soil borings were made at the three locations specified in Section

5.1.2.5 of the Work Plan, and at the request of the IDEM on-site representatives an additional soil
boring (SB-170) was made north of the east-west drive leading to the Pump House to evaluate the
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northward extent of metal contamination in soil. All soil borings were advanced to the top of
natural soil material at depths of fourteen to sixteen feet below ground surface. At each boring
location samples were collected from the base of the surficial fill material, as described in Section
5.1.2.5 of the Work Plan.

Lithologic units encountered in the East Chromium Area include a 13 — 13.5 foot layer of fill,
overlying a native clay loam layer.

Stage 1 soil data indicated that soil leaching criteria were exceeded for chromium (total) at
SB 169 and for chromium (total) and nickel at SB 168. Both of these samples were obtained
from the base of the fill surrounding the concrete mixing tanks. Based on these findings,
additional soil and groundwater investigations at AOC 3 were conducted during Stage II pursuant
to Section 5.2 of the Stage I RFI Report. These investigations included deeper soil sampling at
SB-168 and SB-169 to determine if soil leaching criteria were excegded near the top of Unit 3
and two new soil borings to evaluate a potential release from & preCess sewer between the Pump
house and Tank 4 that may have occurred in 2000. After.the collection of these soil samples, the
borings were advanced a few feet into the top of the water tabl¢ and ground water samples were
collected. Soil and ground water samples werg avalyzed“chromium, hexavalent chromium,
nickel, copper, and VOCs. Metals in ground svatci weite analyzed oiwboth a total and dissolved
basis.

The October 2002 WWTP demelition previded a brief apportunity to obtain soil samples from
beneath the former tank areas. “IDEM was notified7of the anticipated sampling on October 3,
2002, and a soil sampling plan was-provided. Fluring the demolition, the concrete bottoms of
each tank area were broken and the.upper portion of the concrete walls was collapsed into the
floor area. The demolition of the tanik walls’allowed entry to the tank bottom areas and direct
sampling of the soil from an exposed facs.

Soil sampling was scheduled according to the timing of demolition activities. Two site visits
were conducted on October 7 and October 15. The October 15 sampling event was observed by
IDEM staff. Soil beneath the concrete floor of each tank was exposed using a track hoe equipped
with a hydraulic demolition shear. The soil in each excavation was exposed by cleaning an
exposed face with hand tools. Samples were collected directly from this face. This was a change
from the sampling scheme presented on October 3, 2002 but provided better control of the depth
of sampling.

A sample of soil was collected from beneath ten tanks at the locations shown in Figure 4.2. Nine
of these samples were “native” soil and these were collected from immediately beneath structural
gravelly sand fill that formed the base of each tank floor. This fill was found to range from 0.5 to
1.4 feet in thickness. Native soil was not encountered beneath the Clarifier tank. The bottom of
this tank was several feet lower than the other tanks, and the structural fill was found to extend to
the water table surface. A sample of the unsaturated portion of the fill was collected from
immediately above the water table surface.

Each sample was analyzed for the parameter list specified in Section 5.2 of the Stage I RFI report.

These parameters were copper, nickel, and chromium, hexavalent chromium and US EPA target
compound list VOCs. Soil samples for VOC analysis were collected in Encore sampling devices.
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On February 10 and 11, 2004 four Stage II RFI soil borings (SB 218 to SB 221) were completed
at the locations specified in Section 5.2 of the RFI Stage I Report (Figure 4.2). Soil borings
SB 218 and SB 219 were completed near Stage I boring locations SB 168 and SB 169,
respectively, and borings SB 220 and SB 221 were advanced between the former Pump House
and Mixing Tank 4. All these soil borings were advanced a few feet into the top of the water
table. Samples were collected continuously from the ground surface to the base of each boring
for visual identification. A total of 23 soil samples were analyzed for TCL VOCs, metals (nickel,
copper and chromium) and hexavalent chromium during the WWTP demolition and Stage II.

Borehole water samples were collected from the upper portion of Unit 3 at 20 to 24 foot depth at
each boring location. A total of five samples, including one duplicate, were collected and
analyzed for TCL VOCs, target metals parameters, and hexavalent chromium.

Analytical results for soil and borehole water samples are shewii in Tables A-1 and A-4
respectively.

4.2.2 Discussion of Results

Target metals and VOCs detected in AOC 3ssdil arechown in Talile 4.1a. These detections
include 2-butanone, cis-1,2-DCE, vinyl. cizioride; aisenic, barinm/ cadmium, total chromium,
chromium, (trivalent and hexavalent), ¢opper: lead, nickel, selenitim, and zinc. The locations of
the detections are shown on Figuie, 4.2} Although raigeation to groundwater criteria were
exceeded for total chromium and hickel at"Stage 1 sgil'borings SB 168 and 169, the deeper soil
sampling at SB 218 and 219 at thesglocations indicates that the migration to groundwater criteria
are not exceeded in deeper soil above Uit 3 (Figure 4.21). Similarly, hexavalent chromium and
copper migration to groundwater exceedances)in shallow soil samples from SB 220 and SB 221
are not present at depth. No migration t¢ groundwater criteria are exceeded at the top of Unit 3 at
any of the soil boring locations (Figure 4.21).

Target metals and VOCs detected in AOC 3 borehole water samples are shown on Figure 4.22a.
Detected metals include total and dissolved chromium, total and dissolved nickel and total and
dissolved copper. Several exceedances of groundwater PRG criteria are noted in the total metal
fractions due to the extreme turbidity of the borehole water samples. The concentration of total
copper and total nickel exceed groundwater PRG criteria in the sample collected from SB 218.
Total chromium exceeds the groundwater PRG criteria at all four boring locations.

Dissolved metal concentrations are significantly lower. Only dissolved chromium exceeds
groundwater criteria in the sample obtained from SB 221. No hexavalent chromium (chromium
VI) was detected in this sample, or any other AOC 3 sample. This suggests that the chromium is
predominately present in the trivalent (chromium III) form. Chromium III is far less toxic than
chromium VI.

Vinyl chloride, trans-1,2-DCE, cis-1,2-DCE, and 1,1-DCA were the only VOCs detected in
borehole water samples. No TCE was detected in any of the AOC 3 borehole water samples.
The concentrations of vinyl chloride, trans-1,2-DCE and cis-1,2-DCE were above drinking water
criteria at all four sample locations and the concentration of vinyl chloride exceeds the non-
potable groundwater use criterion in the sample obtained from SB 220.
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4.2.3 Conclusions

The RFI soil and groundwater screening data from AOC 3 do not indicate that a potential
significant release of hazardous constituents has occurred at AOC 3. The RFI soil data indicate
that all target compounds have been fully delineated to soil screening criteria. Therefore, no
additional investigations are required.

The East Chromium Area is impacted by VOCs that are related to the general pattern of VOC
contamination in Area 1 which is discussed in Section 4.7.4.

4.3 AOC 4 -Walking Track Area

The Walking Track Area is located northeast of former Plant 9 (Figure 2.2). It is situated in a
level, grassed, undeveloped area. The main physical feature of the\area is an oval asphalt track
about 660 feet in length. The track was constructed in the mid=1980s, and was formerly utilized
by Plant 9 employees for exercise during break periods.

In 1997 a verbal complaint was filed with the IREMV "allegzisg that hazardous wastes had been
buried beneath the walking track. The type ofiwzste was not disclosed in the complaint, nor was
the area of alleged disposal defined. It is psticleandrorn the complaint"when the alleged disposal
occurred. GM has not been able to logaie’any. intormation thatv/ould support the alleged buried
hazardous waste in this area. This statement’is based gn-a diligent search of records and an
interview with the former plant/supeiintendent angd)'is supported by the investigation work
conducted by GM in this area of the kacility.

4.3.1 Scope and Results

In October 2000, twenty soil borings (Figure 4.3, SB 120 — SB 139) were made in the Walking
Track Area consistent with the Walking Track Area Work Plan Amendment (Earth Tech, October
14, 1997). These borings were uniformly spaced, alternating between the inside and outside of
the track. Additionally, three borings were placed in the infield area of the track. Each boring
was advanced to a depth of four feet bgs in accordance with criteria in the Work Plan
Amendment. Soil samples were visually examined for classification purposes to determine if fill
or waste materials were present. Each soil sample was screened with a HNu / PID. None of the
screened samples produced greater than a background PID response. No fill or buried waste
materials were encountered. For this condition, the Work Plan Amendment specified that one
soil boring from each side to track would be selected at random, and that a sample from the 2.0
foot depth interval would be obtained for analysis. Sampled borings were SB 123, SB 126,
SB 130 and SB 136. One sample from each of these borings at 1.5 to 2.0 foot depth was
submitted for analysis of target metals and VOCs.

Soil samples for laboratory analysis were obtained from a second soil core taken within 2 feet of
the original soil core location. These samples were obtained in clean, new, stainless steel core

liners.

Lithologic units encountered in the Walking Track Area include an upper sandy loam layer above
a clay-silt loam. No fill or waste materials were encountered.

Analytical results for target metals and VOCs are provided in Table A-1.
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4.3.2 Discussion of Results

Low concentrations of arsenic, cadmium, total chromium, cooper, lead and nickel were detected
in Walking Track samples (Table 1A). No VOCs were detected in any of the four Walking Track
samples. A comparison of these data to soil screening criteria indicates that no soil screening
criteria were exceeded in any of the four Walking Track Area samples (Figure 4.21), so
groundwater sampling in this area is not warranted.

4.3.3 Conclusions

Based on the lack of exceedance of any screening criteria for all compounds the RFI soil data
indicate that no potentially significant release of hazardous constituents has occurred at the
Walking Track Area. Therefore groundwater sampling in this area.is ot warranted. This area
has been fully delineated and no further investigations are planiied-for AOC 4.

4.4 AOC 5 - West Impoundment Area

The West Impoundment Area is located west gfitlie Mait Piant building (Figure 2.2). The area is
located on two separate land parcels. The-ftorth péresl is bounded by 29™ Street to the north,
Dewey Street to the west, and the dédieated. right-of-way oft\Airow Avenue to the south and
southeast. This portion of the nrepeity is'currently utidized as a park and picnic area. The
southern part of the area is a portich of-{il\i’s larger lznd holdings in the NW Y4 Section 23, and is
currently a secured parking lot.

Both the north and south parcels, consisting eia total of about 2.6 acres and originally platted as
Lots 1 to 21 of the Belmont Addition, wire transferred to GM on September 1, 1963. A right-of-
way over a portion of this ground was later granted to the City of Anderson to allow for an
eastward extension of 30" Street to Arrow Avenue.

Prior to purchase by General Motors in 1963, the 2.6 acre tract contained four small
impoundments that were the subject of the RFI investigation. The four impoundments were
noted in a 1997 US EPA aerial photo analysis (US EPA, April 1997). The impoundments are
evident in vertical aerial photographs dated May 16, 1950, June 10, 1956 and May 30, 1961, as
well as in several oblique aerials in GM archives from the 1951 to 1963 time frame. The
impoundments do not appear on earlier June 5, 1939 photos. Linear patterns of trees evident in
the 1950 photograph suggest that the area may have been utilized as an orchard. Locations of the
four impoundments identified in the US EPA photo analysis are plotted in Figure 4.4. Three of
the impoundments were located side-by-side, north of the 30™ Street right-of-way. The fourth
impoundment was located south of the 30" Street right-of way in the parking lot.

The AOC 5 area was not purchased by GM until 1963, or 13 years after the impoundments were
constructed based on the air photographic record. Filling activities in the AOC 5 area are clearly
visible in GM photos dated 1965.

4.4.1 Scope and Results

The scope of work at AOC 5 is described in RFI Work Plan Amendment Number 2 (Earth Tech,
October 1, 1998). Pursuant to the Work Plan, four soil borings (Figure 4.4, SB 181 to SB 184)
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were completed in the AOC 5 area in November 2000; one boring was completed in each of the
four former impoundment areas. A portion of each 12-inch interval from each soil boring was
screened with a PID. Following completion of the four soil borings, the boring logs and PID
screening results were reviewed. None of the samples screened produced a PID response. No
obvious anthropogenic fill was encountered in this area. Soil samples collected for laboratory
analysis were collected selected two feet bgs, pursuant to the Work Plan.

Soil samples for laboratory analysis were obtained from a second soil core taken within 2 feet of
the original soil core location. These samples were obtained in clean, new, stainless steel core
liners. Samples from the AOC 5 area were collected for analysis of target metals and VOCs.

Lithologic units encountered in the AOC 5 area include a sandy clay loam at the surface above a
lower clay loam unit.

Analytical results for target metals and VOCs are provided in Tabic’A-1.
4.4.2 Discussion of Results

Target metals detected in AOC 5 soil samples dnciude arseriic, cadmivin, total chromium, copper,
lead, and nickel. No VOC were detectedzin AOC S-501l. A comiparison of these data to soil
screening criteria indicates that no soil‘screening criteria were ¢xceeded in any of the four AOC 5
samples (Figure 4.18). The areachas been fully delingated and no further investigations are
planned for AOC 5.

4.4.3 Conclusions

Based on the lack of exceedance of any|screening criteria for all target compounds, the RFI soil
data indicate that no potentially significant release of hazardous constituents has occurred at
AOC 5.

4.5 AOI 1 - North Parking Lot

AOQOI 1 is property that has not been utilized by GM for manufacturing activities. Two areas of the
property are known to have stockpiled high sulfur coal (Figure 4.5). The southern portion of the
property is currently used as a parking lot and the northern portion remains undeveloped. Storm
water run-off from paved areas associated with AOI 1 is directed, in part, to a combined sewer
system that discharges north to the City of Anderson POTW on the West Fork White River.
Some run-off occurs to unpaved areas of the property to the north and east.

During a Phase II subsurface soil and groundwater investigation conducted by Conestoga-Rovers
& Associates in June 2001, arsenic and iron were found to exceed residential soil screening
criteria at BH9-01 at a depth at 2-4 feet bgs. At this location, arsenic also exceeded the industrial
soil screening criterion, and the soil screening level for migration to groundwater. Groundwater
samples obtained AOI 1 wells detected VOCs (cyclohexane, methylcyclohexane, SVOC
(caprolactam), and metals (calcium, magnesium, manganese, sodium, and zinc). No groundwater
screening criteria were exceeded in any of the four AOI 1 groundwater samples. Based on these
findings further characterization of surface and subsurface soils was warranted to delineate the
lateral and vertical of constituents in AOI 1 soil. No additional groundwater characterization was
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warranted. In addition, no Potential Areas of Concern or Potential Area of Release were
identified associated with storm water run-off.

45.1 Scope and Results

The scope of the RFI investigations performed during the RFI at AOI 1 and the rationale for the
work performed are detailed in the following work plan amendments:

o RFI Work Plan Amendment North Parking Area / Vacant Parcel (Earth Tech, January 30,
2002); and

e RFI Work Plan Amendment Soil and Groundwater Delineation (Earth Tech, November
16, 2004).

The Stage II investigations at AOI 1 involved the additional zharacterization of soil quality
associated with the former coal pile areas, and were a follow wp to the 2001 Phase II ESA
sampling. The rationale for the follow up soil sampling is@xplained in a January 30, 2002 work
plan amendment. It was noted in the work plan amendirent that although historic usage of the
area had been coal piles, no surface soil samples (0 to’2 fect 2gs), where the highest contaminant
concentrations might be expected, had been coliected,

Sampling in the former coal pile area was-conducted in two_phases during the Stage I RFI. The
locations for soil sampling are shawr in Figuie 4.5. Or¥ebruary 11 and 12, 2004, eleven soil
borings (BH 1A to BH 9A, BH'H{ and BH 12) were advanced at AOI 1 (Figure 4.5). Borings
BH 1A through BH 9A were conducted siear previous borings BH 1-01 through BH 9-01 for the
purpose of collecting surface soil samjiles in the 0-2 foot bgs interval. All these borings are
within the limits of the former coal piie.areas No follow up samples were collected at previous
BH 10 location because: 1) the existing 2001 data were all below screening criteria or
background, and 2) BH 10 was well outside the former coal pile areas.

In addition, a subsurface soil sample was collected from 8-10 feet bgs to characterize the vertical
extent of arsenic and iron previously detected at BH 9-01 from 2-4 feet bgs. Both surface and
subsurface samples were collected at borings BH 11 and BH 12 to delineate the northern
periphery of potential contamination associated with the former coal piles. Samples were
collected continuously from the ground surface to the bottom of each boring. The soil core was
examined visually for soil classification. Soil sampling intervals with the highest PID response,
staining, or other evidence of contamination were submitted for analysis. All soil samples were
analyzed for TCL VOCs, TCL SVOCs, PCBs and target metals (arsenic, barium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, and zinc).

Based on the February 2004 investigation results, additional sampling was required to further
delineate arsenic concentrations in surface soil beyond the west and east limits of the former
north coal pile area and to establish concentrations of SVOCs and metals in surface soil at former
boring locations BH 4A, BH 6A and BH 9A. Boring locations BH 13, BH 14 and BH 15 were
utilized to delineate the west and east limits of arsenic in the former north coal pile area (Figure
4.5). A total of seven soil samples, including one duplicate, were obtained from a sample interval
of 0 to 2 feet at AOI 1 in December 2004. These samples were submitted for a select set of
analyses including SVOC:s, target metal parameters, or arsenic.
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AOI 1 monitoring wells MW1-01, MW2-01 and MW3-01 installed by Conestoga-Rovers &
Associates during the June 2001 Phase II Environmental Site Investigations were sampled on
June 26, 2001. These samples were analyzed for TCL VOCs, TCL SVOCs, PCBs and dissolved
metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium,
thallium, vanadium, and zinc).

Soil analytical results for AOI 1 samples are presented in Table A-1. Groundwater analytical
results for AOI 1 samples are presented in Table A-4.

45.2 Discussion of Results

Target VOC, SVOC and metal parameters detected in AOI 1 soils are presented in Table 4.1b.
VOCs detected include acetone, toluene, 1,1,1-trichloroethene-and TCE. SVOCs detected
include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoroantiene, bis(2-ethylhexl)phthalate,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and methylpheriol. Arsenic, barium, beryllium,
cadmium, and chromium, copper, iron, lead, mangauese, nicrcury, nickel, selenium, silver
vanadium and zinc were also detected. No PCBs weredetected in AOI 1 soil samples.

Residential PRGs were exceeded for berzgfa)pvrede in one sampie from BH 3A and arsenic in
two samples from BH 9A. The deepeticoilisample at each ‘of these locations was below soil
screening criteria for benzo(a)pyrens and-arsenic. Arsenic)also exceeded residential PRGs in
eight samples from four borings'(Figure 4:i8; BH 4A; ) RH oA, BH 8A, and BH 9A). Deeper soil
samples at each of these locatiofig“excepl BH 4A. were below the soil screening criteria for
arsenic. Although arsenic has not been<dclineated to soil screening criteria vertically at BH 4A,
samples obtained from borings surrouiiding;2H 4A demonstrate that arsenic has been delineated
horizontally. Iron exceeded residential BRGs in six samples obtained from three borings (BH 4A,
BH 6A, and BH 9A). It should be noted that these iron concentrations are within typical
background levels in Eastern United States soil (Dragun and Chiasson, 1991), although no
Facility-specific background data for iron are available.

Table 4.1b indicates that arsenic and cadmium exceeded the migration to groundwater criteria.
These exceedances are in shallow samples at borings that have deeper soil samples delineated to
soil screening criteria for arsenic and/or cadmium (Figure 4.18; BH 4A, BH 6A, and BH 9A).
Iron was the only constituent to exceed the migration to groundwater criterion in the deepest
samples obtained from ten borings (BH 2A to BH 7A, BH 9A, BH 11, and BH 12).

Target compounds detected in AOI 1 groundwater are presented in Table 4.2b. These detections
include VOCs (cyclohexane and methylcyclohexane), one SVOC (caprolactam), and metals
(calcium, magnesium, manganese sodium and zinc). The locations of these detections are shown
in Figure 4.23. No groundwater screening criteria were exceeded in any of the four AOI 1
groundwater samples.

45.3 Conclusions
The RFI soil data from AOI1 indicate that a potential significant release of hazardous
constituents has occurred at AOI 1. The concentrations of benzo(a)pyrene, arsenic, and iron were

above soil screening criteria. These exceedances are further considered in the human health risk
assessment (Section 5).
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Based on the lack of exceedance of any screening criteria for all compounds the RFI groundwater
data indicate that no potentially significant release of hazardous constituents to groundwater has
occurred at AOI 1.

4.6 AOI 3-Bay R4 Area

On October 10, 2002 General Motors was notified that a floor sump had been discovered in the
Main Plant building of the MLK Boulevard Facility during construction activity being undertaken
by tenant Guide Corporation. The sump was located in Bay R4 in the north portion of the plant
(Figures 2.2 and 4.6). Bay R4 is an area of the Facility that has been remodeled to accommodate
the installation of new four color plastic molding machines. The sump was discovered during
excavation of the concrete floor for the installation of the foundation for one of the molding
machines.

GM inspected the site with Guide personnel on October. 14 The sump had been removed and
was observed to be about two feet square and four feet dcep.” Thicisump was of metal construction
and was observed to have been filled with pea gravel:” Thé¢ipea gravel within the sump had an
odor like old gasoline. Observations of the flagt@ica sGggested that the sump had been installed
after the original floor area was poured. Dissolored ol was observedaround the sump location.

Due to the need to maintain a_tight consfiuction schedaie) Guide removed the sump and all
discolored concrete and soil. ““Thege  niaterials were) placed in five lined metal tubs for
characterization and appropriate disposat) All ¥isibly discolored soil was removed. A 7-foot
long pipe entering the sump from the 10rth was) also removed. After removal of contaminated
soil, construction continued by backfiliing ttie’former sump area and pouring of the new concrete
floor and machine foundation.

Samples were taken from each of the five tubs of excavated material on October 10 and submitted
for analysis of Toxicity Characteristic Leaching Procedure (TCLP) metals, TCLP VOCs, total
cyanide and hexavalent chromium. Cadmium and hexavalent chromium were detected in all tubs
and cyanide was detected in two of the five samples. GMs information indicates that 5.43 tons of
impacted soil from the excavation was manifested as hazardous waste and shipped off site to
Heritage Environmental Services LLC for appropriate disposal. No subsurface investigation was
conducted at AOI 3 at the time of the excavation.

4.6.1 Scope and Results

Additional soil samples were collected from two hand auger borings in the area of the R4 sump
on October 29, 2002. Due to the presence of the new concrete floor and machine foundation it
was not possible to sample from the immediate sump area. Two hand auger soil borings were
made in areas where the concrete floor had been saw cut in order to allow new footers for the
plastic machines to be poured (Figure 4.6, HA-1 and HA-2). HA-1 and HA-2 were located
approximately 13 and 30 feet respectively from the former sump. According to the construction
foreman, each area had been excavated to a depth of 28 inches to form and pour the footers.

At each location, the hand auger was advanced to a depth of 30 inches below the top of the

concrete floor and a soil core was driven from 30 to 36 inches. The material in each soil boring at
that depth was a brown moist, gravelly sand structural fill. A contact with the overlying 28

final rfi report 0907.doc



GM MLK Boulevard
Final RFI Report
September 28, 2007
Page 36 of 110

inches of new construction fill was clearly evident in each boring. Each hand auger boring was
advanced to obtain a second sample at 48 inch depth. However, at each soil boring location a
buried blacktop pavement surface was encountered at a depth of 45 to 46 inches. The blacktop
material and underlying gravel subbase was penetrated to a depth of 56 inches, but no additional
core samples could be obtained. No groundwater was encountered in either hand auger boring.
The samples from 36 inch depth in each hand auger boring were submitted for analysis of nickel,
copper, chromium, hexavalent chromium, lead, cadmium, and cyanide. These inorganic
parameters are most likely to be associated with a release from a plating sump. With the
exception of cadmium, the parameter list was the same as utilized for other plater areas, as
specified in IDEM-approved August 16, 2002 Work Plan Amendment for Metal Plating and
Recovery Areas. Cadmium was added to the Bay R4 parameter list because the Bay R4 sump is
believed to have serviced a small cadmium plater and because cadmium had been detected in the
impacted drummed soil.

Analytical results of the target metals are provided in Table A-{
4.6.2 Discussion of Results

Target analytes detected in soil at AOI 3 include Cadmidm; trivalent ¢iromium, copper, lead, and
nickel (Table 4.1a). The location of these detections is shown on Figure 4.19. A comparison of
these data to soil screening criteria indicates that-zo soil screenirig criteria were exceeded in any
of the two AOI 3 samples.

4.6.3 Conclusions

Based on the lack of exceedance of aily sctetning criteria for all compounds, the RFI soil data
indicate that no potentially significant relcase of hazardous constituents has occurred at AOI 3.

4.7 Areal - South Court and Related Areas
47.1 Areal, AOC 1 - South Court Area

AOC 1 is the general South Court Area of the Facility, and incorporates SWMU 16 - Former
Used Oil Area. The area is located immediately southwest of the General Stores Receiving Area
of the Main Plant Building. The area was purchased by GM in the early 1960s and at that time
was a low marshy areas bounded by railroad embankments to the northwest and southeast. The
area was filled for plant expansion beginning shortly after purchase and through the mid 1960s.
Various types of soil, cinders, and construction debris comprise the bulk of the fill material. The
area was paved in the late 1970s and is currently used for various types of material storage.

The incorporated SWMU 16 - Used Oil Area formerly managed used hydraulic oil from the Main
Plant Building. The used oil handling Facility was originally installed in 1975 and consisted of
an underground waste oil tank and oil water separator. The area was modified and improved
1992 and 1993. Stage I RFI investigation results documented exceedances of direct exposure soil
screening criteria for cis-1,2-DCE and TCE at SB 163, PCBs at SB 156 and SB 163, cyanide at
SB 175 (based on 2000 Industrial PRGs) and some PAH compounds at SB 155. SB 155 is the
only soil boring location sampled during this investigation where significant SVOC
contamination was evident and there was no significant VOC contamination. Exceedances of soil
leaching criteria for deep soil were noted for VOCs at most soil borings. In no case was
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significant cadmium, chromium or lead contamination encountered in deep soil without
coexistent significant VOC contamination.

The TCE concentration in the soil sample collected from the 3.5-4 foot depth interval at borehole
SB 163, located in the South Court Area, contributes the majority of the risk from soil in this
area. It was determined that excavation of soil at this location was an appropriate action to
reduced the risk associated with exposure to soil in the South Court Area to acceptable levels.
However, the TCE concentration at SB 163 was not well delineated laterally and addressing the
soil to the closest soil sample locations in each direction would have resulted in a large volume of
soil.

Based on these findings additional sampling was required to evaluate the extent of soil
contamination in the South Court Area near Stage I boring locations SB 155 and SB 163.

4.7.1.1 Scope and Results

The scope of the Stage II RFI investigations performed duringhe RFI at AOC 1 - South Court
Area and the rationale for the work performed are deiailed Gection 5.3 of the Stage I report and
the November 2004 Work Plan Amendment Scit and Gicusidwater Detineation.

On February 19-20, 2004 four soil‘beriings (9B 247 to $87250) were advance northeast,
northwest, southwest and southeast o Stago i-ooring locatians SB 155 to delineate the extent of
PAH contamination (Figure 4.7}../Surface and two sabsutiace soil samples were collected from
each boring. Borings were contintgusivsamplesifroni ground surface to the water table (14.2 to
17.7 feet). A total of 16 samples, including twa duplicates, were submitted for VOC and SVOC
analysis.

On December 16, 2004 twelve soil borings (SB 274 to SB 285) were advanced in a radial pattern
centered on SB-163 at distances of about 10, 25, and 50 feet in four directions to delineate the
extent of direct contact and volatilization to indoor air exceedances for TCE in soil (Figure 4.8).
The borings were continuously sampled from ground surface to a depth of 10 feet. At each
borehole location, soil samples were collected from the 0-2 foot depth interval and the 2-foot
interval with the highest PID reading between 2 and 10 feet bgs. In addition, a surface soil
sample was also collected at SB 163. A total of 28 samples, including three duplicates, were
submitted to the laboratory for TCL VOC analysis.

Soil analytical results for Area 1 samples are presented in Table A-1.
4.7.1.2 Discussion of Results

Target compounds detected in AOC 1 soil are presented in Table 4.1a. The location of these
detections is shown on Figure 4.19. These detections include selected VOCs, SVOCs, metals and
total PCBs.

Industrial PRGs were exceeded in at least one sample from boring SB 155 for
benzo(a)anthracene, benzo(a)pyrene, dibenz(a,h,)anthracene, and indeno(1,2,3-cd)pyrene, in the
deepest sample from borings and SB 156 and SB 163 for total PCBs, in at least one sample from
borings SB 163 and SB 276 for TCE, cis-1,2-DCE, and/or vinyl chloride, and in two samples
from SB 156 for arsenic. In most cases deeper samples are below Industrial PRGs for all target
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parameters except cis-1,2-DCE and vinyl chloride at SB 276 and total PCBs at SB 163 and
SB 156.

Industrial soil vapor intrusion criteria were exceeded in four samples from SB 163 and one
sample from SB 276 for at least one VOC (cis-1,2-DCE or TCE). However, soil screening
criteria were met in Area 1 near SB 163 following the completion of corrective interim measures
for Area 1 — South Court (Figure 4.19).

PCB concentrations in the soil samples collected from shallower depth intervals are all below the
industrial PRG for soil contact, so no additional sampling was necessary according to the
approved RFI Work Plan (also the Flowchart for RFI Screening Risk Evaluation subsequently
submitted to IDEM on June 5, 1998). The deepest sampling results at SB 156 and SB 163 are
below the perched groundwater level in Unit 1. Consequently, delineation for PCBs during the
Stage II RFI involved groundwater sampling. PCBs were analyzéd in all monitoring wells
installed on CSXT property (see Section 4.7.4.3.1). No PECBs~were detected in any of the
downgadient Unit 3 wells.

The deepest samples exceeded the migration to ‘groviidwater criteria for at least one or more
VOCs (cis-1,2-DCE, TCE, and/or vinyl chlorided werg obtained froii.borings SB 274, SB 275,
SB 276, SB277, SB 278, SB 279, SB 281 758282 and SB 285. (Tliese data delineate the source
area for the Area 1 VOC plume.

4.7.1.3 Conclusions

Extensive RFI soil characterization, at7AOC ‘Ulindicate that TCE, cis-1,2-DCE, and/or vinyl
chloride is present in soil at concentrations higher than screening criteria in an area east and south
of SWMU 16. Based on the exceedanceof soil screening criteria for selected VOCs, PAHs, total
PCBs, and arsenic, the RFI soil data indicate that a potential significant release of hazardous
constituents has occurred in Area 1. To reduce the risk associated with AOC 1 soil, corrective
interim measures as discussed in Section 2.6.1 have been conducted near SB 163.

47.2 Areal, SWMU 17 — Conrail Ditch

SWMU 17 — Conrail Ditch is located southeast of the Main Plant Building and former West
Hazardous Materials Storage Building (Figure 4.9). The area is located immediately adjacent to
the Facility property line and borders the South Anderson Cutoff railroad track (formerly Conrail,
now CSXT). The area was identified in the RFA as a former storage area for roll-off boxes
containing paint sludge and trash. The area is paved with asphalt, and bounded on the south by a
chain-link fence on the Facility property line.

The Conrail Ditch Area was investigated by the Indiana State Board of Health (ISBH) on March
19, 1985 in response to a complaint of a release of wastes from this area. The ISBH inspection
found an "inconsequential" waste stream leaking from a paint hopper into the ditch, and that
surface water from the storage area also would drain to the ditch.

The RFA indicates that wastes managed at this area included plating sludge. To the best of GM’s

knowledge, storage containers formerly used at SWMU 17 handled non-hazardous paint sludge
and trash, but not plating sludge. But, as a conservative measure, metals constituents identified in
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analyses of plating sludge at the WWTP were incorporated into the RFI target parameter list for
SWMU 17.

Prior to the RFI, soil samples were collected from immediately beneath the pavement and gravel
fill material at three locations at SWMU 17 in January 1993. Trace levels of acetone (probably a
laboratory artifact) were found at all three locations, and nickel occurred at a level of 40 mg/Kg at
one of the locations.

4.7.2.1 Scope and Results

Three soil borings (Figure 4.9, SB 165 to SB 167) were completed at SWMU 17 in November
2000. These borings were all completed to a depth of 4.0 feet in the area of previous 1993 soil
borings. Samples from each boring were obtained from two depth intervals (0-0.5 and 1.5-2.0
feet) below the pavement and aggregate fill material pursuant te tlic'RFI Work Plan. These
samples were submitted for analysis of target metal parameters;. ¥V Q<s, SVOCs and cyanide.

Lithologic units encountered in the SWMU 17 area inchidz an.asphalt and gravel fill overlying a
mixed sandy clay loam, or clay loam fill (Unit 1).

Analytical results for target metals and VOCs are prévided in Table AT
4.7.2.2 Discussion of Results

Arsenic, cadmium, chromium (totaly, copper, lezd, arid nickel were the only target compounds
detected at SWMU 17. A comparison of these ‘data to soil screening criteria indicates that no soil
screening criteria were exceeded at any of tiic-three soil borings at SWMU 17 (Figure 4.19).

4,7.2.3 Conclusions

Based on the lack of exceedance of any screening criteria for all compounds the RFI soil data
indicate that no potentially significant release of hazardous constituents has occurred at SWMU
17. Therefore, no additional investigation work is recommended for this SWMU.

47.3 Areal-West Chromium Area

The West Chromium Area is located at the north end of the South Court in the drive between the
Main Plant loading docks and the former West Hazardous Waste Storage Building (Figure 4.10).
The area was the site of a process sewer line rupture and chromium wastewater spill in August
1994.

4.7.3.1 Scope and Results

The approved RFI Work Plan stipulated that three soil borings would be made along the length of
the utility trench containing the failed process sewer line. In addition, shallow Unit 3 monitoring
wells were to be installed in two of these borings. The purpose of the soil sampling and was to
address the effects of the chromium wastewater release on the uppermost sand and gravel aquifer
(Unit 3) and to provide additional characterization for VOCs present in AOC 1 — South Court
Area.
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Soil borings and monitoring well installation was completed during Stage I activities in October
2001 Three soil borings (SB 101 to SB 103) were completed. Two of the soil borings were
utilized to install monitoring wells. MW 18 was installed at the SB 102 location and MW 19 was
installed at the SB 103 location (Figure 4.10). The West Chromium Area was partially repaved
between 1994 and 2001, and field notes from previous 1994 investigations were utilized to select
soil boring and monitoring well locations stipulated in the Work Plan. The proposed locations for
all samples were provided to the IDEM in the 1998 Soil Gas Data Report (Earth Tech, January
26, 1998).

The Work Plan stated that samples from each boring were to be collected at depths corresponding
to one-half trench depth (anticipated depth of 2.0 to 2.5 feet) and full trench depth (4.5 to 5.0
feet). Additional soil samples from these borings were collected at depths of 7.5 and 10.0 feet to
further delineate the extent of any residual metal contamination in the soil. All samples were
analyzed for the target metal parameter list.

Soil borings at MW 18 and MW 19 were completed to depihs of 25.0 feet, and monitoring wells
at both locations were completed in the upper portion~¢£Unit3) Both wells were sampled for
VOCs and SVOCs, target metal parameters (total), and cyatide (total and amenable) during the
first groundwater sampling round in October:2(50. <MW 19 was_giso analyzed for dissolved
metals in October 2000. Both wells were sampied-during the sécond groundwater sampling
round in April 2001 for the target Guctal marareters (total), VOCs and cyanide (total and
amenable). Well MW 18 and 19.were again sainpled for ¥<dis in January or February 2005.

During Stage II of the RFI several‘dowsigradiest weils along MLK Boulevard and within and
adjacent to the Main Plant building ‘were .samples for chromium (total and dissolved) and
chromium VI. These wells included MW 3%,50, 41, 42, 43, 44, 50, 51, 60, 78 and 79. Sampling
of these wells occurred during the period/March 2004 to January 2005.

Lithologic units encountered at the West Chromium Area include several feet of surficial soil fill
(Unit 1) overlying silty or sandy clay loam material (Unit 2) to a depth of 16 to 20 feet. The Unit
3S potentiometric surface occurs at a depth of about 16 feet.

Analytical results for soil are provided in Table A-1. Groundwater results are provided in Table
A-4.

4.7.3.2 Discussion of Results

The target metal parameters arsenic, cadmium, chromium, copper lead and nickel were detected
in several soil samples at SB 101, 102 and 103. However, no soil screening criteria were
exceeded in any of the samples.

Groundwater monitoring wells MW 18 and MW 19 showed exceedances of groundwater
screening criteria for several VOCs including 1,1,1-trichloroethane, TCE, 1,1-dichloroethylene,
cis-1,2-DCE, trans-1,2-dichloroethene and vinyl chloride (Figure 4.23). The TCE concentrations
in these two wells are among the highest of any Unit 3S wells in the Area 1 — South Court area
(Figure 3.12).

Chromium was not detected in either of these two wells, suggesting that the wastewater release
associated with the 1994 sewer line rupture did not significantly impact groundwater. Total
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chromium above the groundwater screening criteria was detected in the lower part of Unit 3S at
adjacent monitoring well MW 16 in January 2001, but the dissolved chromium, determined
during the second sampling round in April 2001 was not detected (Figure 4.23). The MW 16/17
Unit 3S well cluster is located in a general downgradient direction from the West Chromium Area
(Figure 3.12), however only low levels of TCE occur in either the top or bottom of Unit 3S at this
location. The fact that dissolved chromium was not detected during the second sampling round
suggests the chromium may in fact be related to turbidity of the groundwater samples.
Conversely, the lack of chromium in the two West Chromium Area wells suggests that the VOC
groundwater contamination at the West Chromium Area is related to the general pattern of VOC
groundwater contamination in the Area 1 — South Court Area, and not to a specific release from
this unit.

During the Stage II groundwater sampling in March 2004 to January 2005, groundwater
screening criteria for target metal parameters were not exceeded in\any sample from any of the
sampled downgradient wells (Figure 4.23, MW 39, 40, 41, 42, 42,+44, 50, 51, 60, 78 and 79).

4.7.3.3 Conclusions

Based on the lack of exceedance of any soil scrésiingeriteria for ari target metal compounds,
the RFI data indicate that no significant.rgicase ofthazardous ceunstituents occurred at the West
Chromium Area as a result of the 1934 process’line ruptur¢iaind chromium spill. Moreover,
groundwater in the immediate vicinity ofsthe spill site s 7ot significantly impacted by target
metal parameters, nor are any of'the dowungradient weijs.sampled during Stage I1.

The West Chromium Area is impacted:dy VOCs that are related to the general pattern of VOC
contamination in Area 1 — South Court’and Related Areas. These impacts are further evaluated in
Section 5 of this report.

474 Groundwater

Stage I groundwater investigations in Area 1 documented exceedances of groundwater screening
criteria for all shallow Unit 1 wells, and most Unit 3 monitoring wells. Most of the Unit 3
exceedances are related to VOCs. The downgradient extent of VOC contamination to the
northeast in Unit 3 was not determined. The extent of VOC contamination to the north,
potentially resulting from the pumping of previous high-capacity groundwater withdrawals, was
determined in the lower part of Unit 3.

Additional sampling and analysis was required for groundwater associated with the Area 1 —
South Court and Related Areas to establish the extent of groundwater contamination. Initial
Stage II RFI groundwater investigations included:

e HydroPunch survey and monitoring well installation southeast of the South
Court;
e HydroPunch survey and monitoring well installation along MLK Boulevard;
and
e Installation of Unit 3 monitoring wells northwest of the South Court.

Based on initial Stage II groundwater results, it was determined that the extent of the VOC
contamination was not fully delineated to the north, east near Plant 9, and south of Plant 9.
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Investigations implemented to further delineate the lateral and vertical extent of the VOC
contamination included:

¢ Groundwater screening and well installation Meadowbrook Golf Course;
e Installation of Unit 3 Monitoring wells and bedrock wells; and
e  Water supply well sampling.

4.7.4.1 Scope

4.7.4.1.1 Hydropunch Survey and Monitoring Well Installation Southeast of the South
Court

The property southeast of the South Court Area is owned CSXT. .Permission for access was
requested on January 4, 2002 to conduct environmental investigation work within the CSXT
right-of-way southeast of the railroad tracks. A Right-of-Entty” Agreement (No. NYC-043172)
was made effective on April 26, 2002. All work was> conducted in accordance with the
agreement.

A total seven soil borings (SB 201 to SB 207} were advanced along@ie CSXT right-of-way for
the purpose of further characterizing the maturé and extent jof ~groundwater contamination
southeast of the South Court Area on. INovember-3-13, 2003. "The borings were advanced at the
locations shown on Figure 2.2. Bdr¢hole awater samples were collected from each boring using a
HydroPunch II® sampler as previously described in Section 3.4.

Based on the hydropunch screening:rcsults,«siz’ Unit 3 monitoring wells were installed at the
locations shown on Figure 2.2. Two Uit 3 well clusters MW 45 / 46 and MW 48 / 49 were
installed at boring locations SB 204 and’SB 205 respectively. Wells screen the upper and lower
parts of Unit 3. In most cases, the bottom of the upper Unit 3 well screen was set penetrating the
upper foot, of diamict that in places separate the upper and lower parts of Unit 3, and the lower
Unit 3 well screen was set in the upper foot of diamict underlying the base of Unit 3. A single
well was installed at boring locations SB 201 (MW 38) and SB 207 (MW 47). MW 38 was
screened in the lower portion of Unit 3 and MW 47 was screened in the upper portion of Unit 3 as
previously described.

On further evaluation, it was determined that MW 38 was screened across the Unit 3 confining
bed as shown on geologic cross section B-B’ (Figure 3.2). As constructed, the well screen
interval provided a potential pathway for the downward migration of contaminants to Unit 3D.
With IDEM approval, MW 38 was properly abandoned in February 2005 following the second
round of CSXT well sampling. No VOCs were detected in either round of RFI sampling (March
2004 and January 2005) at this well, and based upon these data GM has no plans to put
replacement wells at this location.

4.7.4.1.2 Hydropunch Survey and Monitoring Well Installation Along MLK Boulevard

On November 14-20, 2003, a total of five soil borings (SB 208 to SB 212) were installed along
MLK Blvd. for the purpose of further characterizing the nature and extent of groundwater
contamination northeast of the South Court Area. The borings were advance at the locations
shown on Figure 2.2. Hydropunch samples were collected from each boring as previously
described in Section 3.4.
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Based on the hydropunch results, three Unit 3 well clusters were installed along MLK Blvd.
Well cluster MW 39 / 40 was installed near the south property boundary. Subsequent well
clusters MW 41 / 42 and MW 43 / 44 were installed at boring locations SB 210 and SB 211
respectively. Wells screen the upper and lower parts of Unit 3. The bottom of the upper Unit 3
well screen was set penetrating the upper foot of diamict that in places separate the upper and
lower parts of Unit 3, and the lower Unit 3 well screen was set in the upper foot feet diamict
underlying the base of Unit 3.

4.7.4.1.3 Installation of Unit 3 Monitoring Wells Northwest of Area 1 — South Court and
Related Areas

On December 4-17, 2003, four monitoring wells MW 52 to MW 55 were installed northwest of
the South Court Area to assess the effects of previous pumping-W¥-11 and WH-12 on VOC
contaminant migration through the Unit 3 sand aquifer (Figur¢ 2:2). MW 52 was placed in the
lower part of Unit 3 at well cluster location MW 11 / 12. The \well screen was set at the bottom of
Unit 3 at the bedrock surface.

A second deep Unit 3 monitoring well MW 5% wizs instalied between-npumping well WH-12 and
existing monitoring well cluster MW 24 /.25 The well screen wassebat the bottom of Unit 3 just
below the bedrock surface at 133 fect Bgs. o THe deep welivwas used to determine if VOC
contamination migrated past the Wii-12 praduction well.

A Unit 3 well cluster MW 54 / 55%as installed at|boring SB 216 near the northeast corner of the
retention pond. Wells screen the uppei’and lower parts of Unit 3. The less permeable diamict
layer is absent at this location. Deep weh) MW 54 was set at 70 feet where refusal was
encountered. An attempt was made to drill beyond 70 feet using a tricone bit. It could not be
ascertained from the drill cuttings if bedrock was encountered. Shallow well MW 55 was
screened in the upper 10 feet of Unit 3.

4.7.4.1.4 Groundwater Screening and Well Installation Meadowbrook Golf Course

During separate investigations conducted by HydroTech Environmental Consulting and
Engineering (HydroTech) in 2003 and 2004, borehole water and groundwater samples were
obtained at several locations on the Meadowbrook Golf Course property located at 3429 South
Madison Avenue. This property is located directly south of the former Plant 9 property. The golf
course monitoring well network, as shown on Figure 2.2 installed by HydroTech is comprised of
seven wells MW-1 to MW-7. (Note: the designation of wells installed by HydroTech on the
Meadowbrook Golf Course utilizes a “-* to distinguish them from wells MW 1 to MW 7 installed
by GM on the MLK property). Borehole water samples collected by HydroTech from two
sample locations (Figure 4.22a, B-10 and B-11) along the north property boundary detected
concentrations of vinyl chloride, cis-1,2-DCE and trans-1,2-dichloroethene (trans-1,2-DCE) that
exceeded drinking water criteria. There is no apparent onsite source for the VOCs detected in
groundwater on the northwest portion of the golf course property.

The scope of the Stage II RFI investigations performed on Meadowbrook Golf Course property
and the rationale for the work performed are detailed in the RFI Work Plan Amendment
Additional Stage II Work (Earth Tech, August 5, 2004). Stage II investigations conducted at the
golf course were designed to fully delineate the southern extent of the VOC plume within Unit 3
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south of golf course monitoring well MW-4. Borehole water (groundwater screening),
groundwater, surface water and potable water samples were collected at locations shown on
Figure 2.2.

Borehole Water Samples

Borehole water samples for groundwater screening were collected from borings locations SB 251
to SB 255 and SB 258 to SB 260. Sample locations are shown on Figure 2.2. Borehole water
samples were collected from all borings except SB 261. No borehole water samples were
collected from boring SB 261 because no VOCs were detected in the northernmost borings.

Groundwater Samples

Based on the borehole water results, three Unit 3 monitoring wells {MW56 to MW 58) and one
bedrock monitoring well (MW 77) were installed at the locaticas sliown in Figure 2.2. A total of
six groundwater samples were obtained during the Stage !l wells investigation. Groundwater
samples collected from wells MW-4, MW 56, MW 57,8V 5& and MW 77 were submitted to the
laboratory and analyzed for TCL VOCs. The sample\cbtatnedirom MW-2 was analyzed for total
and dissolved lead for the purpose of reevaluatitig preious lead coricantrations detected during
HydroTech sampling. In addition to VOEs, ‘thegrsundwater pbiained from MW-4 was also
analyzed for natural attenuation param&ieys.

Surface Water Samples

Surface water sampling conducted during the Stage II RFI is discussed in Section 4.7.5.

Potable Water Samples

The golf course water supply well sampling conducted during the Stage II RFI is discussed in
Section 4.7.4.1.6.

4.7.4.1.5 Installation of Unit 3 Monitoring Wells and Bedrock Wells

Stage II borehole water and groundwater sampling using Hydropunch and conventional
monitoring wells detected the presence of VOC plumes containing TCE, cis-1,2-DCE, and vinyl
chloride in the Unit 3 aquifer in the South Court area of the Facility and along MLK Boulevard
east of the Main Plant Building. Unit 3 is a shallow sand aquifer that is, in places, separated into
shallow (3S) and deep (3D) subunits by intervening clayey diamict units. In some locations the
clay is not present but the unit is thick enough that Unit 3S and 3D wells are installed to give
complete vertical coverage of the aquifer. The hydrogeologic interpretation of Unit 3 evolved
during the Stage II investigations. Unit 3S designates the sand and gravel aquifer above the
lowest diamict. Unit 3D designates that part of Unit 3 below the lowest diamict. In the vicinity
of the former WWTP (Figure 2.2, MW 39, 40, 41, 42 and SB 212) no diamict units are observed
in Unit 3, and the designations 3S and 3D merely indicate relative position within a vertically
continuous sand and gravel unit. Where present, the diamicts in Unit 3 induce significant vertical
hydraulic gradients in the aquifer.
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The predominant VOC contaminants detected in Unit 3 are TCE, cis-12-DCE, and vinyl chloride.
These contaminants are present in both the 3S and 3D portions of the aquifer, but concentrations
are generally higher in the upper portion of the unit (Figure 4.17).

Preliminary maps showing groundwater potentiometric contours and isoconcentration contours
for TCE, cis-1,2-DCE, and vinyl chloride in Units 3S and 3D have been prepared (see Figures 1
to 6; Earth Tech, August 2004). Figures 1, 3, and 6 generally indicate the maximum observed
extent of the VOC contaminants and indicate where further groundwater delineation was
necessary both on and off the MLK Boulevard property. Areas where delineation was not
complete or where additional investigation and sampling was warranted included:

e Unit 3 south of MW-4 on the Meadowbrook property (see Section 4.7.3.1.4);

e Unit 3 east of the former WWTP on MLK Boulevard near the southwest corner
of former Plant 9 (Figures 1, 3 and 6; Earth Tech, August 2804);

e Unit 3D north of cluster well MW 43 / 44 (Figure 6; Earth Tech, August, 2004);

e Unit 3 west of MW 33 (Figure 1 and 3; Earth TechCAugust 2004);
Unit 3 southwest corner of the Main Plant Euikiing{ northeast of well cluster
MW 16/ 17 (Figures 1, 3, and 6; Earth Tech, Augisi Z004);

e Unit 3 on CSXT property (Figure 6; Easih’ Tech, August 20045 and

e Bedrock aquifer.

The scope for the additional $tage T} Aivestigations eonducted on and off MLK Boulevard
property and the rationale for the “woik performed is detailed in Work Plan Amendments
Additional Stage II Work (Earth Techy Adgust=5,,2004) and Soil and Groundwater Delineation
(Earth Tech; November 16, 2004). The additional Stage II investigations were designed to fully
delineate the horizontal and vertical exien’of VOCs in groundwater both on and off the MLK
Boulevard property. Soil and groundwater screening and direct groundwater sampling was
conducted.

Soil and groundwater screening was conducted at borings locations SB 256, SB 257 and SB 262
for the purpose of delineating the horizontal extent of the plume along the south side of Plant 9
using direct push Geoprobe to define the horizontal extent of the plume in an east-west direction
and select locations for permanent monitoring wells. Sample locations are shown on Figure 2.2.
A total of five borehole water samples were obtained from the three boring locations and
submitted to the laboratory for TCL VOCs. Based on the results, Unit 3 monitoring wells
MW 64 to MW 66 were installed south of former Plant 9.

Additional soil and groundwater screening was conducted beneath the Main Plant building. Soil
boring SB 263 was advanced in Bay 39W, located in the southwest part of the Main Plant
building, for the purpose of delineating the plume between MW 13 / 14 and MW 49 / 40 (Figure
2.2). Soil and groundwater screening was conducted to the bottom of Unit 3S. Upon completion,
monitoring well MW-59 was installed at this location. The well was constructed of nominal 1-
inch diameter flush join Schedule 40 PVC, screen and riser.

In addition, two former boring locations SB 237 and SB 238 associated with the former 352
plating area were revisited for the purpose of delineating the VOC plume between MW 13/ 14
and MW 50/51. The locations were designated as SB 237B and SB 238B and are shown in
Figure 2.2. Soil boring SB 237B was continuously sampled from 15 feet to the bottom of Unit
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3S. No soil samples were collected from SB 238B due to the hard dense nature of the soil
materials. A total of three borehole water samples were obtained from these boring locations and
submitted for TCL VOCs. Based on the soil and groundwater screening results, monitoring well
MW 60 was installed at boring SB 237B. Originally the scope of work included revisiting boring
location SB 231. But due to the hard dense nature of the soil material encountered in previous
interior borings, SB 231 was not sampled. Sampling was not necessary because borehole water
data obtained from SB 237B and SB 238B met investigation objectives.

Following the installation of the Unit 3S interior wells, additional Unit 3 and bedrock wells were
installed during a period from September to November 2004. At total of 13 Unit 3 wells and four
bedrock wells were installed. Monitoring well locations are shown on Figure 2.2

A three well cluster (MW 61, MW 62 and MW 63) was installed south of 25" Street and east of
Martin Luther King Jr. Boulevard at the north end of the east parking area (Figure 2.2). This
location was continuously split-spoon sampled from the surfzce“to 60 feet, then at five-foot
intervals to bedrock at 94.5 feet, and then the bedrock cargs to a depth of 105 feet. Monitoring
wells MW 61 and MW 63 were installed in the shallewand.@¢eper portions of Unit 3 at this
location, and MW 62 was installed in the bedrock.

Three Unit 3 wells MW 64, 65, and 66 were instalicd south of formecrPlant 9. Wells MW 64 and
MW-65 are located near Geoprobe &oriags: SB262 and_SB\2357 respectively. MW 66 was
sampled continuously from groundgiirface-ints the underlyiig bedrock to a depth of 18 feet.

A well cluster (MW 67, 68) was sistalled east Af the southern portion of main plant building
southeast of the Gate 4A guard house: This location was sampled continuously from ground
surface to the base of Unit 3 and 2.7 feet«nteithe top of the underlying Unit 4 diamict to a total
depth of 48 feet. MW 67 was installed in bottom of Unit 3, and MW 68 was installed in the top
portion of Unit 3 at this location.

A new monitoring well cluster (MW 69, 70) was installed on the adjacent property located west
of the South Court area (Figure 2.2). This location was sampled continuously from ground
surface to the base of Unit 3 and 2.0 feet into the top of the underlying Unit 4 diamict to a total
depth of 50.0 feet. MW-69 was installed in Unit 3D, and a paired monitoring well (MW 70) was
also installed in Unit 3S at this location.

A three well cluster (MW 71, 72, and 73) was in was installed within the City of Anderson
easement along Arrow Avenue west of the Main Plant building (Figure 2.2). This location was
sampled continuously from ground surface to 60 feet, then at five-foot intervals to bedrock at a
depth of 117 feet. The bedrock was cored to a total depth of 127 feet. During installation of the
bedrock well (MW 71), the augers broke, leaving 45 feet of augers in the borehole. The borehole
was sealed with a bentonite-based grout. MW 71 was installed in an offset boring. MW 73 was
installed in bottom of Unit 3, and MW 72 was installed in the top portion of Unit 3 in off set
borings at this location.

Bedrock well MW 74 was installed near monitoring wells MW 21 and 22 in the South Court area

(Figure 2.2). Boring SB-269 for the bedrock well was sampled continuously from ground surface
to the top of bedrock at a depth of 60.0 feet, and then the bedrock cored to a total depth of 69 feet.
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Monitoring well cluster MW 75, 76 was installed in the north courtyard area (Figure 2.2). This
location was sampled continuously from ground surface to the base of Unit 3 and 1 foot into the
top of underlying Unit 4 diamict to a total depth of 94 feet. MW-75 was installed in Unit 3D,
and paired monitoring well (MW 76) was also installed in Unit 3S at this location.

Bedrock well MW 77 was installed on Meadowbrook Golf Course along the west end of the
driving range (Figure 2.2). This location was sampled continuously from ground surface into the
underlying bedrock to a depth of 15 feet. The bedrock was cored to a total depth of 25 feet.

A Geoprobe boring was advanced at location SB 273 for the purpose of characterizing
groundwater quality west of former Plant 9 (Figure 2.2). Two borehole water samples were
collected from the top and bottom of Unit 3 at 16 and 20 feet respectively. The samples were
submitted for rapid turn-around of TCL VOCs. Based on the results, Unit 3 well MW 80 was
installed in an off set boring near SB 273.

Selected previously installed and newly installed wells. were sampled and analyzed for TCL
VOC:s in January 2005. Samples obtained from bedrogk vrells were subject to a forty eight hour
turn-around. In addition to VOCs, samples obtained\existingweils MW 21, 22, 5, 19, 39 and 40
and Meadowbrook well MW-4 were analyzed foiCwvatesCquality paranieters relevant to the natural
attenuation of VOC contaminants. These parametess iiclude dissoived oxygen (field), oxidation-

reduction potential (ORP), nitrate, iron; sutfate, and total alkalihity.

To further characterize bedrock greundwvater quality within and along the boundary of the plume,
three additional bedrock wells (MW 84_€Z-and &3 ) were installed. Well MW 81 was installed
south of former Plant 9 near Unit 3 well M. 65 to address concerns that the bedrock could be
potentially contaminated by VOCs (Figuze-2.2). The potential for contaminant migration to the
bedrock at this location is supported by the fact that Unit 4 till is absent near eastern extent of the
plume and the Unit 3 sand lies directly on bedrock. With no confining clay layer separating Unit

3 from the contaminants could potentially migrate directly into the underlying bedrock.

Well MW 82 installed near well cluster MW 16 / 17 for the purpose of characterizing bedrock
groundwater quality down gradient from the Area 1 — South Court VOC plume. Groundwater
samples obtained from Unit 3 in this area have had no reported detection of VOCs.

Well MW 83 was installed in the former WWTP area east of MW 39 / 40 to address concerns that
constituents could have migrated into the bedrock aquifer.

Unit 3S monitoring well MW 84 was installed on June 14, 2005 to further evaluate the
interpretation of two Unit 3S VOC plumes located west and east of the loading dock area. The
area between MW 59 and MW 16/17 has had no reported detections of VOCs. However, the
surface elevation of the Unit 3 confining bed in this area gently slopes toward the east forming a
potential pathway for contaminant migration only if DNAPL is present which does not appear to
be the case.

Lithology encountered during groundwater screening and monitoring well installation is
discussed in Section 3.6.
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47416 Water Supply Well Sampling

April 2004 Stage II groundwater results from monitoring wells MW 52 and MW 53, located near
Guide Production Well 12 (WH-12), indicate that the western extent of the VOC plume had not
been fully delineated in the West Parking Area located east of Raible Avenue. Cis-1,2-DCE was
detected in groundwater samples collected from wells MW 52 and MW 53 at concentrations
exceeding screening criteria (Figure 4.23). Potentiometric surface mapping of Unit 3D in this
area indicates that groundwater flow is from west to east (Figure 3.13). And there is no historic
use of chlorinated solvents in this area of the Facility.

The existence of the VOC plume in this area is related to two high capacity groundwater pumping
wells (WH-11 and WH-12) used for industrial process water and cooling during a period from
1966 to 1989. Both production wells are completed in the lower sand and gravel of Unit 3 and
withdrew groundwater at a rate of about 1,100 gallons per minute \During their operation, the
production wells would have had a considerable impact on gretndwater flow in the South Court
Area potentially causing the VOC plume to migrate towasds the production wells. Although
WH-11 is currently located upgradient of the contaminant(plume, additional groundwater
sampling was required to establish the western extent\of the-Vi)T plume in this area.

The Phase I Site Assessment conducted. bz \Hydrollech in March”2003 identified at least two
water supply wells that service Meadéwibook, Gelf Course for\poiable use. During the Stage 11
RFI investigation three water suppiy wellgsweie identified; Hut only two of the wells are in use.
The location of the two functionizg gelr course watei)supply wells (MBWell-1 and MBWell-2)
is shown on Figure 2.2. MBWell-i is'logdizd in ie basement of the club house and MBWell-2 is
located north of the maintenance builditig ncar Hole 6 tee area. The third well is located
southeast of the maintenance building.”Curterily this well is not used by the golf course.

HydroTech obtained a sample from the club house well in May 2003 and analyzed it for selected
metals and VOCs. No metals or VOCs were detected above reportable detection limits.
Although the golf course supply wells are located upgradient from the eastern edge of the
contaminate plume, additional sampling of the water supply wells was needed to fully evaluate
the groundwater quality from the golf course supply wells.

The scope of the Stage II RFI water supply well sampling involved collecting groundwater
samples from GM Production Well WH-11 and golf course water supply wells MBWell-1 and
MBWell -2 for TCL VOCs. The production well sample was analyzed using SW 846 Method
8260. The golf course well samples were analyzed by a certified drinking water laboratory using
EPA Drinking Water Method 524.

4742 Results
Potable water analytical results are presented in Table A-3. Analytical results for borehole water
and groundwater sampling are presented in Tables A-4 and A-5. Table A-6 shows historic (pre-

RFI) groundwater monitoring data for the seventeen original wells at the Facility.

Borehole water results are shown on Figures 4.22a and 4.22b. Groundwater sampling results are
provided in Figure 4.23. Historic groundwater results are shown on Figure A-1 (Attachment A).
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4.7.4.3 Discussion of Results
47.4.3.1 Groundwater

Various metals were detected in both on-Facility industrial and non-industrial Area 1 RFI
groundwater samples and are listed in Table 4.2.a and Table 4.2.b respectively. Concentrations
of total arsenic, cadmium, chromium, lead and total and dissolved nickel exceed drinking water
criteria in selected samples obtained from Area 1 — South Court and Area 1 — SWMU 16 wells
screened in Unit 1 and Unit 3S (MW 2R, MW 3, MW 4, MW 31, and MW 33). Cadmium and
chromium was below drinking water screening criteria in the second sample obtained from
MW 31 and arsenic was below drinking water criterion in the second sample obtained from
MW 2R.

Total lead reportedly exceeded drinking water criterion in three sanspies obtained in 2003 and
2004 during a Phase II investigations by others at Area 1 —dieadowbrook Golf Course wells
MW-2, MW-5, and MW-7. These samples were neither. ceilecied nor analyzed by GM. MW-2
is located south of the irrigation pond in the center of thé propetty. MW-5 is located at the south
end of a golf course maintenance building where seivicing-Girelectric golf carts is likely to have
occurred. MW-7 is located at the north end«Gi-the @0l course mintenance building at the
location of a UST removal. GM gathered groundwéter level data. foiilie wells on the golf course
area and determined that MW-5 and MW.-7 are not located dowrigradient of the Facility (see the
March 30, 2005 RFI Stage II Daia\Repatt,“rigures 22;:24, and 25). As such, any lead in
groundwater at these locations is.riot a2ttsibutable to thig\bacility, and no additional investigations
at MW-5 or MW-7 were conducted ;zursuant to the RFY

MW-2 is located potentially downgradient frein the Facility. Followup groundwater sampling at
MW-2 for total and dissolved lead was ¢onducted in February 2005. Total lead was detected at
0.0003 mg/L, which is well below the MCL, and the dissolved lead result was non-detect. In
addition, no other lead concentrations at the monitoring wells adjacent to and downgradient of the
Facility boundary (MW 16, MW 17, MW 20, MW 23, MW 36, MW 37, and MW-4) exceed the
drinking water criterion.

Total chromium exceeded drinking water criterion in one sample obtained from Area 1 — East
Chromium Area Unit 3S well MW 16. The location of these exceedances is shown on Figure
4.23. No groundwater screening criteria was exceeded for any target metals in samples obtained
from on-Facility non-industrial sample locations in Area 1.

The exceedance MW 16 is further discussed in Section 4.7.3. The exceedance of total lead at golf
course wells MW-2 and MW-5 are not related to the Facility.

PCBs were analyzed in all monitoring wells installed on CSXT property in response to the
detection PCBs in soil samples at water table depth in Area 1 — South Court soil borings SB 156
and SB 163 (see Section 4.7.1.2). No PCBs were detected in any of the downgradient Unit 3
monitoring wells (MW 38, MW 45, MW 46, MW 47, MW 48, and MW 49) on the CSXT

property.

Various VOCs and SVOC:s are detected in Area 1 Plume. The predominant VOC contaminants
detected in Unit 3 are TCE, cis-1,2-DCE, and vinyl chloride (Table A-5). These contaminants are
present in both the 3S and 3D portions of the aquifer, but concentrations are generally higher in
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the upper portion of the unit as shown in Figure 4.17. This is also illustrated on the
isoconcentration maps (Figures 3.12 to 3.17) which indicate that the concentrations TCE, cis-1,2-
DCE and vinyl chloride are at least one order of magnitude greater in Unit 3S.

Figures 3.12 to 3.17 show the concentration of TCE, cis-1,2-DCE and vinyl chloride in
groundwater for hydrogeologic Units 3S and 3D. The isoconcentration maps were compiled from
the most recent data available from monitoring well and borehole water sampling locations. At
locations where both monitoring well and borehole water data were available the most recent
groundwater data was used. In addition, the March 10, 2005 potentiometric surface was added to
each isoconcentration map.

Isoconcentration map for Unit 3 (Figures 3.12, 3.14, and 3.16) strongly suggest there are two
separate VOC plumes. One plume associated with Area 1 — South Court and the second plume
east of MLK Boulevard. The Area 1 — South Court plume extends in a northeast southwest
direction with the highest reported concentration of TCE, cis-1;2-BCE and vinyl chloride in Unit
3S are found near the hazardous waste storage building and South Court well MW 8.

The VOC plume east of MLK Boulevard extends towzrds £o¢mer Plant 9 and has migrated to the
south slightly beyond golf course well MW-4.::Ttshonld be noted thatithe Unit 3S confining unit
is absent in the area of former Plant 9 @2nd’ poriicus of the goit’course and as such VOC
concentrations have been mapped &3\ kotht Urit 3S and Upit 3D. The highest reported
concentrations of TCE, cis-1,2-DCE and yinyi chloride it &nit 3S are found near wells MW 40
and MW 68.

Although there is a lack of Unit 3D dati beneathithe Main Plant building, the Unit 3D portion of
the VOC plume has been mapped two plumes (Figures 3.13, 3.15, and 3.17). The Unit 3D VOC
plume west of MLK Boulevard extends to the west beneath the eastern portion of the Raible
Avenue parking lot and north between well clusters MW 50/51 and MW 75/76). Like the Unit
3S plume, the VOC Unit 3D plume east of MLK Boulevard extends beneath former Plant 9 and
the northern portion of the golf course near well MW-4.

Both on-Facility industrial and off-Facility restricted areas exceed groundwater screening criteria
for various VOCs (Table 4.2a). Drinking water criteria was exceeded for chloroform, cis- and
trans-1,2-dichloroethene, toluene, 1,1,1-trichloroethane, TCE, or vinyl chloride in samples
obtained from-site industrial and off-site restricted area wells (Figure 4.23). Methylphenol was
the only SVOC to exceed drinking water criterion in samples obtained from on-site industrial
wells. Direct contact screening criteria (construction scenario) were exceeded for cis-1,2-DCE,
TCE, or vinyl chloride in samples obtained from on-site industrial wells MW 5, MW 8, MW 15,
MW 23 and MW 31.

Industrial/commercial areas at the Facility and off-Facility (e.g. the Meadowbrook Golf Course)
exceed groundwater screening criteria for VOCs and SVOCs (Table 4.2a). Drinking water
criteria were exceeded for TCE, cis- and trans-1,2-dichloroethene, or vinyl chloride in samples
obtained from off-site restricted area wells (Figure 4.23). Vinyl chloride was the only VOC to
exceed non-potable use criterion in both samples obtained from on-site well MW 4.

Bis(2-ethylhexl)phthalate was the only SVOC to exceed drinking water criteria in one sample

obtained from MW 34. Because bis(2-ethylhexl)phthalate was detected in field rinsate blanks,
the detection of this compound was determined to be related to the field decontamination
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procedures involving the use of plastic buckets. The decontamination procedure was changed to
use stainless steel buckets and the problem was resolved.

Vinyl chloride, which did not exceed any screening criteria, was the only VOC detected in a
single bedrock well (MW 81).

Although screening criteria have been exceeded, Area 1 groundwater has been delineated to
groundwater screening criteria as appropriate, and placement of HRC in the AOC 1 — South Court
IM area is expected to reduce VOC concentrations. Furthermore, historic (pre-RFI) data from
1992 and 1993 (Table A-6) indicate that groundwater monitoring data from wells that define the
area of existing groundwater contamination confirm that the migration of contaminated
groundwater has stabilized. These data show generally decreasing concentrations of TCE, cis-
TCE, and vinyl chloride over time.

47.4.3.2 Potable Water

No VOCs were detected in potable water samples biained from the golf course or from
residential wells.

47.4.4 Conclusions

The exceedance of screening criteris of YOES in grourdwater indicates that there has been a
release of hazardous constituents_in Arca‘l. Data caoilected during the RFI clearly demonstrates
that the Area 1 VOC plume has<been faily delineatéd to applicable industrial and residential
criteria, as appropriate. No additicnalt”groundwater investigations are proposed for this area
except for the continued monitoring ofseletield wells in order to evaluate the stability of the edge
of the plume and the effectiveness of the|iM at AOC 1 - South Court.

Based on the exceedance of screening criteria of arsenic, cadmium, lead and nickel, the RFI
groundwater data indicates that there has been a significant release of hazardous constituents in
Area 1 — South Court and Area 1 — West Chromium Area. The exceedance of screening criterion
for lead at the Meadowbrook Golf Course is not related to the significant release of hazardous
constituents in Area 1.

The RFI data indicate that the potable wells located on golf course property are not within the
area of the delineated Area 1 VOCs plume. Although potable golf course wells were non-detect
for VOCs, these wells will be abandoned and will be replaced with city water as previously
discussed in Section 2.6.

4,75 Surface Water

There are four ponds located on golf course property. The large kidney shaped pond located near
the center of the golf course is used to supply water for irrigation. Water level data collected by
HydroTech suggests that the ponds on the golf course are connected to groundwater. It is not
clear if these ponds recharge or discharge groundwater. HydroTech sampled and analyzed all
four ponds in May 2003 for vinyl chloride, trans-1,2-dichloroethene, cis-1,2-DCE, and 1,1-
dichloroethane. The exact location of these samples is not clearly documented. All samples were
non-detect. To further evaluate surface water quality, surface water samples were collected and
analyzed for TCL VOCs from the large pond located down gradient from monitoring well MW-4.
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4.75.1 Scope and Results

Surface water samples were obtained from the large pond located on the golf course consistent
with the Additional Stage Il Work Plan Amendment (Earth Tech, August 5, 2004). Two
sampling locations were utilized and their location is shown on Figure 2.2. The “Pond Intake”
location is at the irrigation pump house located on the west side of the pond. The “Pond North”
location is from the north side of the pond between borings SB 253 and SB 254. Both locations
were sampled on January 11, 2005 and resampled on April 19.

Analytical results for the eight surface water samples are presented in Table A-2.
4.75.2 Discussion of Results

Trace amounts of 1,1-dichloroethane, cis-1,2-DCE, and vinyl ¢kleride were detected in samples
collected at both the pond intake and pond north locatieits on January 11, 2005. Samples
collected on April 19 were non-detect for VOCs (Table-A:2). /The detection of VOCs during the
January sampling event appears to be attributablé. 1o sedaonai fluctuations in surface water
temperatures and formation of ice on the pond surizce.

The comparison of surface water datato\screening criteria is presented in Table 4.4. No surface
water screening criteria except drirking water=Criteria were ¢xceeded in any of the surface water
samples. Vinyl chloride was the anly\ constituent @ oxceed drinking water criteria for both
surface water samples collected inYanuary) 20054 Figure 4.23) when the pond was covered with
ice.

4,75.3 Conclusions

The only slight exceedance of vinyl chloride and subsequent non-detects for VOCs in surface
water samples indicates that golf course pond is not significantly impacted by the Area 1 VOC
plume. The significance of this impact to human health is further evaluated in Section 5 of this
report. Furthermore, the pond will be monitored quarterly as part of the ongoing groundwater
monitoring program.

4.8 Area 3 - East Storage Area

Area 3 consists of SWMUSs 21 and 22. SWMU 21 is an outdoor pad located east of Plant 9 and
immediately east of the East Hazardous Waste Storage Building. The pad measures about 60 x
110 feet and is entirely enclosed by a chain link fence, which defines the SWMU boundary.
There is a storm drain opening in the center of the pad near the east end. Wastes known to be
stored at this unit included:
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° Paint/thinner waste; . Oils, gasoline, kerosene;

. 1,1,1-trichloroethane; . Mold release;

J Pyridine; . Used PCB — containing
J Methylene chloride; electrical equipment;

. Spent acids and caustics; . Polyol; and

. Lead; . Isocyanate.

) Paint sludge;

SWMU 22 is a gravel-covered area lying immediately north and northeast of the East container
Storage Building. The SWMU measures approximately 29 x 139 feet. Surface water run-off
drains through a drop-inlet located at the west end of the SWMU to a combined sewer system that
flows north to the City of Anderson POTW on the West Fork White River. The dates of service
for this unit are not known. Information presented in the REA 2nd in the Part B application
indicate the SWMU was used as a storage area for the followingiwastes:

Hydraulic oil;

Antifreeze;

Polyol;

Diisocsyanate; and

“Polygrip” (pliogrip) adhesive:

Area 3 Stage I RFI soil data from thz §:5 tg 4.0 fept bgs sample at SB-160 (the deepest sample at
this boring) indicate that the soil leacking ctitgria for deep soil was exceeded for the VOC
compounds ethylbenzene and total xyiene, <this soil boring is located adjacent to a blind sump in
the SWMU 21 concrete pad. These data suggest that additional investigations were needed to
determine the extent of the VOC soil contamination and whether groundwater quality had been
affected.

4.8.1 Scope and Results

The scope of the Stage II RFI investigations performed during the RFI at Area 3 and the rationale
for the work performed are detailed Section 5.1 of the Stage I report. In order to further evaluate
the exceedance of soil leaching criteria for ethylbenzene and total xylene in the deepest (4.0 foot)
soil sample at SB 160, additional soil and groundwater investigations were conducted at SWMU
21 as part of the Stage II RFI investigation. Sample locations are shown on Figure 4.11. Soil
boring SB 217 was installed near Stage I boring location of SB 160 to a depth of 12 feet. Soil
samples were collected at 8 and 12 feet and screened for xylene and ethylbenzene using an on-site
GC. A borehole water sample was also collected at this location. During sampling LNAPL was
observed in boring SB 217. Based on the field screening results, both soil and borehole water
samples were submitted for rapid turn around VOC analysis.

Based on the rapid turn around results, four additional soil borings (SB 243 through SB 246)
were advanced to a depth of 12 feet for the purpose of delineating VOC contamination in soil and
groundwater (Figure 4.11). Soil samples were collected from within two feet above the water
table. Five borehole water samples were field screened for xylene and ethylbenzene for the
purpose of determining the extent of the dissolved plume. No LNAPL was observed in any of the
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step-out borings. A total of five soil and five borehole water samples, including duplicates, were
submitted for laboratory TCL VOC analysis.

Soil and groundwater screening analytical VOC results for Area 3 samples are presented in
Tables A-1 and A-5 respectively.

4.8.2 Discussion of Results

The maximum and minimum concentration of detected target compounds in Area 3 soil is
presented in Table 4.1a. VOCs detected include acetone, chloroethane, dichlorofluoromethane,
1,1-dichloroethane, ethylbenzene, toluene, 1,1,1-trichloroethane, and xylenes. Phenol was the
only SVOC detected in Area 3 soil. Arsenic, barium, cadmium, total chromium, copper, lead,
nickel, selenium and zinc were detected in all twenty two samples analyzed, mercury was
detected in six samples, and cyanide was detected in two samples.” The location of these
detections is presented on Figure 4.21. A comparison of these icsults to soil screening criteria
shows that no soil screening criteria were exceeded in any. Axca 3 samples (Figure 4.21).

Low concentrations of cis-1,2-dichloroethene were detectedan borehole water samples obtained
from each of the step-out borings and total xylete wasctected in beiing SB 243. However, all
concentrations are below screening criteria,

4.8.3 Conclusions

Based on the lack of exceedance &f‘any, sCreening criteria for all target compounds, the RFI soil
data indicate that no potentially significant rolease of hazardous constituents has occurred at
Area3. No LNAPL was observed”in.any) of the step out borings. Since the extent of
contamination in this area has been delineated to appropriate screening criteria and there is no
unacceptable exposure based on the screening results, no additional investigations or corrective
action is necessary. No additional investigation is proposed for this area.

4,9 Area4 - Nalco Areas — SWMUSs 25 and 26

SWMUs 25 and 26, collectively referred to as the Nalco Areas or Area 4, are located on the east
side of the former Plant 9 building near the former Nalco emulsion pit (inside Plant 9) and a
former waste methyl ethyl ketone (MEK) aboveground storage tank (Figure 4.12). The MEK
tank was a former RCRA unit that was closed in 1998 pursuant to a closure plan approved by the
IDEM on September 17, 1997. The closure activities are described in a May 8, 1998 closure
certification report. The closure activities involved soil sampling at depths of 0-1 and 1-2 feet
below the base of the concrete tank containment slab. Cadmium, lead, mercury, and seven VOC
compounds were detected at low levels in some of the soil samples, but no analyte concentrations
exceeded the applicable IDEM Tier I residential closure concentration.

SWMU 25 is an outside loading dock located adjacent to an overhead door. The unit was defined
in the RFA as a 240 square-foot concrete driveway, used as a staging location for vacuum trucks
removing spent Nalco emulsion from the pit inside the building. The unit is bounded on three
sides by either the concrete Plant 9 building foundation wall or a concrete dike. Although there is
no documentation of any release from SWMU 25, surficial staining observed on the concrete
noted during the RFA prompted soil sampling to address a possible release of spent Nalco
emulsion.
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SWMU 26 is described in the RFA as being just east of the former 8000-gallon waste MEK
storage tank. The area was reported used for bulk material storage and drum storage. SWMU 26
is bounded by the 3-foot high concrete containment wall of the tank on the west and by the Plant
9 wall on the south. The edges of the SWMU are defined on the north by stained concrete and
blacktop pavement that extends 25 feet north from the edge of the plant wall and 125 feet east
from the former MEK tank containment. Investigation at these SWMUSs targeted soil beneath the
pavement for evaluation of the possible release of used Nalco emulsion.

4.9.1 Scope and Results

In October 2000 seven soil borings were advanced in the Nalco Areas (Figure 4.12, SB 144 —
SB 150). Soil borings SB 148, 149, and 150 were completed at expansion joints in the concrete
slab at SWMU 25. SWMU 26 is an area of degraded asphalt. Algtid pattern consisting of 56
nodes was established for this area pursuant to the RFI Work ¥lai” A random number generator
was utilized to select four grid locations for soil borings, (Figure 4.12, SB 144 — SB 147).
Samples were collected continuously from the ground surface, (o, the bottom of each boring at a
depth of 4.0 feet. The soil core was examined wisuzily £6<s01l classification. Samples were
collected from the 0.5-1.0 and 3.5-4.0 foot witcrvals<ior iaboratory-analysis. Additional soil
samples were collected at SB 147 pursuant i tiie Octeber 13, 2000atoiftication to the IDEM.

Lithologic units encountered in the\Naico Area include asaiidy loam and clay loam beneath the
pavement surface. A small layei.ef sand fili was enceomtered below the pavement.

All soil samples were analyzed for the target metal ist, VOCs, and SVOCs.
Analytical results for soil are provided inf Table A-1.
4.9.2 Discussion of Results

The target metal parameters arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel,
selenium, and zinc were detected in several soil samples at Area 4. The SVOC compounds bis(2-
Ethlyhexyl)phthalate and phenol were detected in two soil samples SWMU 26. The VOC
compound acetone was detected in one soil sample at SB 147 and one soil sample at SB 148
(Table A-1). However, no soil screening criteria were exceeded in any of the samples from Area
4 (Figure 4.21).

49.3 Conclusions

Based on the lack of exceedance of any soil screening criteria for any target metal, VOC or
SVOC compound, the RFI data indicate that no significant release of hazardous constituents
occurred at Area 4. Therefore, no additional investigations are necessary or proposed for this

arca.

4.10 Main Plant Metal Plating and Recovery Areas
An inspection of the former plating and recovery areas in the Main Plant building was conducted

on October 28, 2003. This inspection was made cooperatively with the IDEM for the purpose of
establishing soil sampling locations pursuant to the approved RFI Work Plan Amendment for the
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seven metal plating and recovery areas subject to ongoing Corrective Action. A total of twenty-
one sample locations were selected and marked (Figure 2.2). In general, the selected locations
were associated with sump and drain trench areas, or areas of degraded concrete. Eight locations
(SB 231 to SB 238) were established in the former 352/309 Plating Areas and Acid / Caustic
Strip Tank Area, two (SB 228 and SB 229) in the former 400 Replater Area, six (SB 222 to
SB 227) in the former 1002 Preplater Area, four (SB 239 to SB 242) in the former Nickel
Recovery Area and one (SB 230) in the Chromium Recovery Area.

Concrete coring was conducted on October 29-31 and November 11, 2003 in the former plating
areas for the purpose of providing access for soil coring beneath the plant floor. After utility
clearance, cores were cut at all twenty one sample locations established during the October 28
reconnaissance. The concrete coring successfully penetrated the full thickness of the concrete
floor at all locations except two at the former 1002 Preplater. At these locations, the concrete was
cored to the limits of the coring equipment utilized (18 inches) but\the concrete was not fully
penetrated. Direct push equipment was utilized to complete cogicrete removal at these locations.

On February 13 — 18, 2004, twenty one borings (SB 222t SB.242) were advanced in the former
plating and recovery areas, consistent with the Maio* Plant<¥ietal Plating and Recovery Areas
Work Plan Amendment (Earth Tech, July 31, 20¢.2). These borings vzere advanced to just below
the top of the water table surface. Refuszb was-¢iiceuntered atborings SB-240 and SB-241 at
four feet and at SB 239 at 17 feet micasured\ frein the top ofi\tae concrete floor in the Nickel
Recovery Area. Boring SB 242.was ‘the~oniy boring tg eacounter groundwater in the Nickel
Recovery Area at 29.6 feet.

Samples from the former plating and recovery ‘aveas were collected within the upper two feet of
fill or soil beneath the concrete floor,”at a ‘denth of 8 to 10 feet, and from a depth immediately
above the water table surface. Samplgs were submitted for nickel, chromium, copper, lead,
hexavalent chromium and cyanide (total and amenable).

In addition, a Unit 3 well cluster MW-50/ 51 was installed at a location outside the Main Plant
and believed to be down gradient from the plating areas (Figure 2.2).

4.10.1 AOC 7 -400 Plater

The 400 Plater Area was located in bays H44 and J44, and adjoined the south part of the 1002
Preplater. This was a relatively small plating area that was utilized as a repair operation to strip
and replate plastic parts with defective chromium plating. The plater was removed in 1996, and
an additional thickness of concrete was placed over the area. There are no visible remains of the
plater or plater containment remaining.

Facility drawings dated 1983 suggest that the plating area was about 18 x 48 feet in size. The
entire area was surrounded by a concrete curb and a 12-inch wide collection trench. The trench
drained to one or two sump areas. The 1983 drawing shows an existing sump location about
midway along the north side of the unit, and a new sump location about midway along the south
side of the unit. The locations of both sumps may be readily established from pillar lines H/J and
44/45. The area currently has a new concrete floor, and is used for bulk material storage. No
subsurface investigations had been conducted in this area.
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4.10.1.1 Scope and Results

Two Geoprobe borings (Figure 4.13, SB 228 and SB 229) were completed in AOC 7 to
characterize subsurface soil near the location of each of the two sump areas identified on Facility
plans. Both these borings were completed to a depth of 24 feet. Samples from each boring were
obtained from three depth intervals below the concrete floor pursuant to the RFI Work Plan
Amendment. These samples were submitted for analysis of target metal parameters and cyanide.

Lithologic units encountered in the AOC 7 area include concrete overlying a sand fill beneath the
southern port of the unit (Unit 1), a mixed silty clay loam with interbedded sand (Unit 2), and
Unit 3 sand.

Analytical results for target metals and cyanide are provided in Table A-1.
4.10.1.2 Discussion of Results

Chromium (trivalent), copper, lead, and nickel were deizcted in all six AOC 7 soil samples.
Hexavalent chromium was detected in the shallowand intertzediated samples obtained from each
boring. Cyanide (amenable and total) was detecied in tiie shallow saimnles obtained from boring
SB 228 and cyanide (total) was detected i3 sampl interval from'9)5to 10.0 feet from boring
SB 229. No soil screening criteria weie exceaded’in any of the 5ix AOC 7 area samples (Figure
4.19).

4,10.1.3 Conclusions

Based on the lack of exceedance of aily stiesning criteria for all compounds the RFI soil data
indicate that no potentially significant riicase of hazardous constituents has occurred at AOC 7.
Therefore, no additional investigation is proposed in this area.

4.10.2 AOC 6 - Electroform Area

The Electroform Area was located in bay C45 and includes the adjoining SWMU 5 — Cyanide
Plating Area located in bays B45 and B46. AOC 6 is completely enclosed and comprises
approximately 3,740 square feet. Operations included creation of an electroform, a die insert
used to mold the reflex surface of a lens, through plating of copper, nickel, and chrome. Cyanide
was used in conjunction with copper or silver in an older version of the process. Parts to be
plated were dipped in a series of solution tanks, acid/alkaline baths, and rinse tanks. Plating
operations were conducted in this area from the mid-1960s until 1998 at which time the area was
decommissioned. All tanks, piping and ancillary equipment were removed.

A network of concrete floor trenches in the various plating rooms, (Figure 4.14; Rooms 4, 5, and
6) is all that remains. These trenches were used to conduct solutions and rinsates to a central
collection sump (Room 1) where the liquids were pumped to the Facility’s WWTP. The area was
inspected by Conestoga-Rovers & Associates on November 27, 2001 with IDEM and US EPA
Region V representatives. Following the inspection, decontamination activities at AOC 6 were
conducted during a period between December 2001 and January 2002. Concrete from the north
trench in Room 5 and the threshold trench in Room 6 was removed. These areas of the floor
currently remain open with the underlying soil exposed.
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4.10.2.1 Scope and Results

The characterization of soil and groundwater at AOC 6 was conducted during various sampling
events. Work was performed by Conestoga-Rovers & Associates pursuant to the approved
Closure Plan for Electroform Area Trenches (Conestoga-Rovers & Associates, July 17, 2002).
Following each event, analytical results were compared to industrial closure levels to determine
whether the extent of constitutes had been fully delineated.

In January 2003, Phase I subsurface investigations were performed as described in the approved
Closure Plan for Electroform Area Trenches (Conestoga-Rovers & Associates, July 2002). Eight
soil borings (Figure 4.14, BH-1 to BH-8) were completed beneath the concrete floor a depths
ranging from 17 to 24 feet. A total of 50 soil samples were obtained from AOC 6 borings. These
samples were submitted for analysis of target metal parameters, hexavalent chromium, and
cyanide.

In addition, borehole water samples were collected from Phase 1 boring locations BH-3, BH-4A,
BH-5, BH-6, and BH-7 (Figure 4.14). These samples w¢re subiiitted for analysis of target metal
parameters, hexavalent chromium, and cyanide.

Based on the Phase I results, additional snbsurfacessoil and gretnawater investigations were
required to delineate the extent of conSiituents, Thirteen soil boyings (Figure 4.14; BH-2A, BH-
5A, BH-6A, BH-7A, BH-9 to BH {2, BH 124, and BH-#2 40 BH-16) were completed at AOC 6
in April 2003. A total of 30 soil.samples were obtained from these borings. These samples were
submitted for analysis and each sanipie was anetyzed for a specific set of parameters including
hexavalent chromium, copper, and cyanide:

Several Phase II sample results continued to exceed the default closure levels for copper, cyanide,
and hexavalent chromium. Therefore, a second round of sampling to delineate soil contamination
was required. During this round of sampling, fifteen soil borings (Figure 4.14; BH-10A through
BH-10C, BH-11A, BH-11B, BH-12B, BH-17 through BH-21, and BH-23 through BH-26) were
completed at AOC 6 in May 2003. A total of 41 soil samples were collected and analyzed for
hexavalent chromium, copper and cyanide as appropriate based on the results of the April 2003
sampling.

In order to delineate the extent of cyanide and copper contamination north of Room 6, a third
round of sampling was required. Eleven soil borings (Figure 4.14, BH-27 to BH-37) were
completed at AOC 6 in June 2003. At each location, samples were obtained from three four-foot
intervals (0-4, 4-8, and 8-12 feet). These samples were submitted for analysis of copper and
cyanide. Samples obtained from locations BH-35 and BH 36 were analyzed only for copper.
Samples obtained from BH-37 were not analyzed.

Three temporary one-inch monitoring wells (Figure 2.2, MW-ER-1 to MW-ER-3) were installed
at AOC 6 to evaluate elevated copper and nickel concentrations detected in the borehole water
sample obtained from BH-4. These wells and four exiting wells (MW 9, MW 11, MW 27, and
MW 29) were sampled in April 2003 and resampled in May. Samples were submitted for
analysis of total copper and nickel. In order to resolve a turbidity issue, the three AOC 6 wells
were sampled on June 25 and 27, 2003. Both filtered and non-filtered samples were obtained
from each well and submitted for total and dissolved copper and nickel analysis. AOC 6 wells
were sampled a fifth time in January 2005 for TCL VOCs.
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Soil and groundwater analytical results for TCL VOCs, target metals, hexavalent chromium and
cyanide are presented in Tables A-1 and A-5 respectively. Reports prepared by Conestoga-
Rovers & Associates that document these investigations and results include:

e Electroform Room Closure Soil and Groundwater Sampling Summary, July 17, 2003;
and
e Closure Plan for Electroform Area Trenches — Revision 2, April 2004.

4,10.2.2 Discussion of Results

A summary of detected target inorganic parameters in AOC 6 is presented in Table 4.1a.
Parameters detected in soil include chromium (total, trivalent and hexavalent), copper, nickel,
silver, and cyanide (total and amenable). The location of these detéctions is shown on Figure
4.20. Constituents exceeding soil screening criteria are also shéwirin Table 4.1a.

Industrial PRGs were exceed for total chromium and/crCepper (v shallow samples obtained form
four borings (Figure 4.20; BH-5, BH-6, BH-7, and\BH=7A7 Samples obtained from adjacent
confirmatory borings evaluated for hexavalent ckromitmm and coppéridid not exceed industrial
PRGs except for copper from 0 to 4 feet at BH-TA.

The deepest soil sample from eighterings:(Figure 4.20: ®Bti+11B, BH-10B, BH-12, BH-19, BH-
20, BH-23, BH-25, BH-29) and five boritigs (Figure4.20; BH-7 BH 12 BH-19, BH-25, BH-29)
exceeded the migration to groundwates screering, criteria for copper and cyanide (total or
amenable) respectively. Total chromitm also.£xceeded migration to groundwater in shallow
samples obtained from BH-2, BH-5, BH-¢,)a2d BH-7. However, deeper samples obtained from
these locations and analyzed for trivalent and hexavalent chromium are below soil screening
criteria.

Unit 1 borehole water samples obtained from locations BH-3, BH-4A, BH-5, BH-6, and BH-7
detected low levels of chromium, copper and nickel (Figure 4.22a). Groundwater samples
obtained from AOC 6 wells detected concentrations of cis-1,2-dicholoroethene, copper and nickel
(Table A-5). The target parameters exceeding groundwater screening criteria are shown in Table
4.2a. Figure 4.23 shows the location of these exceedances. Unit 1 groundwater samples obtained
from MW-ER-1 exceeded drinking water criteria for nickel during the April sampling event and
for copper during the May 2003 sampling event. Nickel concentrations exceeded drinking water
criteria at MW-ER-2 for all four sampling events. Copper was exceeded in the unfiltered sample
collected from MW-ER-2 on June 25, 2003. Both copper and nickel exceeded drinking water
criteria in all unfiltered samples obtained from MW-ER-3. Based on the June 2003 groundwater
data, copper and nickel exceedances have been delineated. No VOCs exceeded any groundwater
screening criteria.

4.10.2.3 Conclusions
The exceedance of soil screening criteria for nickel, chromium, copper, and cyanide indicate that

a significant release of hazardous constituents has occurred at AOC 6 and that a site specific risk
assessment will be conducted for closure of this AOC.
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The exceedance of copper and nickel in groundwater indicates that a potential release of
hazardous constituents has occurred at AOC 6. Groundwater sampled in AOC 6 is perched
groundwater from Unit 1. Groundwater in Unit 1 is not found continuous throughout the Facility
and is an unlikely potable water source in the area. Furthermore, the low levels of cooper and
nickel do not represent significant groundwater contamination. As with soil, a site specific risk
assessment will be conducted for closure of AOC 6 — Electroform Area.

4.10.3 AOI 2 - Chromium Recovery

The chromium recovery unit was located in portions of bays K43, 44 and L 43, 44. The area
contained several tanks utilized in chromium recovery from plating solutions. The area is shown
on Facility plans dating to 1976. Chromium recovery operations ceased in 1998, and the area
was decommissioned in 2002. All tanks, piping and ancillary equipment were removed.

The area was constructed on a raised concrete slab and is<surrounded by a raised concrete
containment curb. The area within the curbing is approximately 45 feet x 38 feet in maximum
dimensions. The containment area drained via a collestion trerich to a single lined sump on the
south side of the area. All of these structures remain. > The-a7oa 1s currently surrounded by a low
chain link fence and is not utilized.

There are no previous soil or groundwéter-samipling and analysis data for this area.
4.10.3.1 Scope and Results

One soil boring (Figure 4.15, SB 230) was completed in February 2004 at AOI 2 to characterize
subsurface soil near the Chromium ReCovetrysump. The boring was completed to a depth of 24
feet. Samples were obtained from three depth intervals (2-2.5, 9.5 10.0, and 23.5-24.0 feet)
below the concrete floor. These samples were submitted for target metal parameters and cyanide.

Lithologic units encountered in the AOI 2 area include concrete overlying a mixed silty clay loam
or loam (Unit 2) and Unit 3 sand. No Unit 1 fill was encountered in this boring.

Analytical results for target metals and cyanide are provided in Table A-1.
4.10.3.2 Discussion of Results

Target metals detected in AOI 2 area soil include copper, lead, nickel, and chromium (trivalent
and hexavalent (Table 4.1a). The location of these detections is shown on Figure 4.19. No soil
screening criteria except migration to groundwater were exceeded in the six AOI 2 area samples.
The concentration of hexavalent chromium in both the investigative and duplicate samples
collected from a depth of 9.5 to 10.0 feet at SB 230 exceeded the migration to groundwater soil
screening criteria. In this case, the deeper soil sample shows that the hexavalent chromium was
delineated to the screening criteria.

4.10.3.3 Conclusions
Based on the lack of exceedances in any screening criteria for all target compounds except an

exceedance of the migration to groundwater criteria for hexavalent chromium in shallow soil and
that deeper soil concentrations of hexavalent chromium are below the migration to groundwater
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criterion, RFI soil data indicate that no potentially significant release of hazardous constituents
has occurred at AOI 2.

4.10.4 Area 2 —309/352 Platers, Acid/Caustic Strip

The former 352 Plating Area was located in bays N31 to N37, and portions of bays M31 to M37
(Figure 2.2). The area was constructed in 1983, and, in part, overlays an older plating unit
(SWMU 3 — Plater 309). Plating operations ceased in this area in 1998, and the area was
decommissioned in 2002. Decommissioning activities included removal of all plating tanks,
piping and controls, cleaning of the floor, trench and sump areas.

The plating area contained tanks utilized in copper, nickel and chromium plating operations.
Individual tanks stood on cast concrete bases. The tank, floor trench and sump areas were
recessed approximately 6 inches below the surrounding floor-arga: The entire areca was
surrounded by a 6-inch by 6-inch concrete curb that formed theleutside containment for the plater
unit. These concrete structures remain. Currently, the area, is surrounded by a low chain link
fence constructed along the former concrete curb containinent a1€a, and is not utilized.

During the construction of the 352 Plater in«1883, souls beneath @he older 309 Plater were
excavated to a depth of 42 inches, and contaminated seils were removied. These excavations were
made in bays N31 to N37 and within‘:a sinajler-area in bays’M33 to M36. Following the soil
excavation, a 40 mil Chloraloy 24 tlexikie ‘membrane iiticr (FML) was installed within both
excavated areas. The bay N excavited-asea became thig location of the 352 Plater whereas the bay
M excavation area became the location eithe A<id./ ‘Caustic Strip Area (SWMU 7), associated
with the 352 Plater area. Compacted bink-runigravel was placed above the FML up to the base
of the new concrete floor. A collection pipirlg system was installed in the gravel to collect and
remove for appropriate treatment and ¢isposal any accumulated leakage through the concrete
floor within the respective containment areas. The collection piping network is accessed through
four inspection ports in the former 352 area and two inspection ports in the former Acid / Caustic
strip area.

Wastewater from the 352 Plating Area was routed through prefabricated vinyl ester lined floor
trenches to one of six floor sumps. Sumps are located in each corner of the former plating area,
and roughly midway along the long axis of the containment area on each side. These sumps are
six feet deep and are located within the FML area. The sumps were reported to be constructed of
prefabricated fiberglass.

The six sumps were equipped with pumps that removed the plating wastewaters via overhead
piping in the manufacturing plant to the Facility WWTP. The plating wastewaters were not
conveyed via a sewer system, and there is no underground process sewer piping associated with
this unit.

The former 309 Plating Area was located in bays N31 to N37, and portions of bays M31 to M36
(Figure 2.2). No detailed drawing for the area could be located during preparation of this Work
Plan. The area was later occupied by the former SWMU 2 — 352 Plater (see Section 2.2.1) and
the former SWMU 7 — Acid / Caustic Strip Tank Area. The 309 Plater was a former
electroplating unit, employing cyanide solutions. The area was constructed in 1962 and removed
in March 1982. Plating wastes and solutions managed in this area contained copper, nickel,
chromium and cyanide.
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No plans of the 309 plating area were located during the development of the RFI Work Plan. The
309 plating area was reportedly surrounded by a concrete trench system to catch spilled plating
fluids. The trench system reportedly led to blind sump areas from which accumulated fluids were
pumped for appropriate treatment and disposal. The locations of these sumps are not known.

Contaminated soil was removed from beneath the 309 Plating Area when the 352 Plater and Acid
/ Caustic Strip Tank Area were constructed (see section 2.2.1). Soil samples were collected from
the area of the excavation, but it is unclear from the available documentation whether these were
samples of soil excavated or samples of soil remaining after the excavation was completed.

Several soil samples from the excavated area were characterized by a soil leachate procedure.
These samples were analyzed for cadmium, chromium, copper, nickel and cyanide and all of
these compounds were detected in the soil leachate.

The Acid / Caustic Strip Tank Area was located immediately northwest of the 352 Plating Area in
bays M33 to M36 (Figure 2.2). The unit was placed.4n.operation in 1983, concurrent with the
352 Plater. Operations ceased in 1998. The uniiowasd¢sommissioned in 2002. The area
formerly contained tanks to perform two meta! strippirig operations, CThe caustic strip tank was
utilized to strip plated chromium from the d@ipracks uiitized in the adiacent 352 Plater operations.
The nitric acid strip tanks removed platee’ copper’and nickel ‘froni the dip racks. The area was
used to manage metal sludges and seid ‘andscaustic wastewaiers containing chromium, copper and
nickel. Sludges accumulating ik-the tanks were periogicaily removed, drummed and shipped to
offsite disposal facilities. Spent stiispingacids asd caustic were pumped to the on site WWTP.

During the construction of the Acid / Caustic/Strip Tank Area, soils beneath the older 309 Plater
were excavated to a depth of 42 inches, dnd contaminated soils were removed (see Section 2.2.1).
A 40 mil Chloraloy 240 FML was installed within the excavated area. The FML acted as a
secondary containment barrier. Compacted bank-run gravel was placed above the FML up to the
base of the concrete floor. A collection piping system was installed in the gravel to collect and
remove any accumulated leakage through the concrete floor within the respective containment
areas. The collection-piping network is accessed through two inspection ports.

The floor area of the Acid / Caustic Tank Area consisted of non-coated concrete. The primary
containment system consisted of a concrete curb about eight inches high. Within the curbed area,
the floor slopes to a central floor trench that directed any spills, overflows and tank drainage to a
single centralized sump.

Liquids within the sumps were pumped via overhead lines in the manufacturing plant to the
WWTP. There were no underground process sewers conveying liquid wastes from this unit.

Decommissioning activities in 2002 included removal of all plating tanks, piping and controls,
and cleaning of the floor, trench and sump areas. All of the containment structures remain. The
area is currently not utilized and is surrounded by a low chain link fence.

Contaminated soil was removed from the Acid / Caustic Strip Tank Area prior to construction of
the unit in 1983. Soil samples were collected from the area of the excavation, but it is unclear
from the available documentation whether these were samples of soil excavated or samples of soil
remaining after the excavation was completed. The soil was characterized by a soil leachate
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procedure and the leachate was analyzed for cadmium, chromium, copper and nickel. As
received soil samples were also analyzed for cyanide. Cadmium, chromium, copper and nickel
were reported in the soil leachate and cyanide was reported from some as received soil samples.

No subsurface soil or groundwater investigations have been conducted in association with these
units.

4.10.4.1 Scope and Results

Eight soil borings (Figure 4.16, SB 231 to SB 238) were completed in Area 2 to evaluate
subsurface soil near sumps and suspected release areas. All borings, except SB 233 and SB 237,
were advanced into the upper portion of Unit 3 at depths ranging from 20 to 31 feet below the
concrete floor. Refusal was encountered at borings SB 233 and SB 237 at a depth of 16 feet
below the top of the concrete floor. A total of 25 samples, ingliiding two duplicates were
obtained at discrete sample intervals from Area 2 borings in Februziy 2005. These samples were
submitted for analysis of target metal parameters and cyanige.

In addition, MW 60 installed in off set boring SB 237B«strsuant to the August 5, 2004 Work
Plan Amendment was sampled in January 208Sonsisient with thedNovember 16, 2004 Work
Plan Amendment. This sample was submitted-fot TCL VOCs,e target metal parameters, and
hexavalent chromium.

Lithologic units encountered in‘Alrea 2 beneath the counzrete floor include a silty clay loam or
loam (Unit 1) overlying loam withhin int€rbeddeid sard layers (Unit 2) and sand (Unit 3).

Soil and groundwater analytical results for'Aiza 2 samples are presented in Tables A-1 and A-4
respectively.

4,10.4.2 Discussion of Results

Area 2 target parameters detected in soil include copper, lead, nickel, chromium (trivalent and
hexavalent), and total cyanide (Table 4.1a). Table 4.1a indicates that copper and nickel exceed
the migration to groundwater screening criteria in a shallow sample obtained from a depth of 2.0
to 2.5 feet at SB 234. In this case, deeper samples show that copper and nickel were delineated to
screening criteria. No soil screening criteria were exceeded in any of the 25 Area 2 samples as
shown on Figure 4.19.

Both VOCs and metals were detected in groundwater collected from well MW 60. VOCs
detected include 1,1,1-thrichloroethane, 1,1-dichloroethene, cis and trans-1,2-dichloroethene,
TCE, and vinyl chloride. Nickel (total and dissolved) was the only metal detected. No
groundwater screening criteria were exceeded for target metal parameters in the sample obtained
from MW 60 (Figure 4.23). However, 1,1-dichloroethene, cis- and trans-1,2-dichloroethene,
TCE, and vinyl chloride concentrations exceeded drinking water criteria.

4.10.4.3 Conclusions
Based on the lack of exceedance of any screening criteria for all target compounds except the

migration to groundwater criteria for copper and nickel in shallow soil, and that deeper soil
concentrations of copper and nickel are below the migration to groundwater criteria, the RFI soil
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data indicate that no potentially significant released of hazardous constituents has occurred at
Area 2.

The lack of exceedance of any screening criteria for all target metal compounds indicates that
there has not been a potential signification release of hazardous constituents from this unit to
groundwater. Detected VOCs in groundwater beneath this unit are related to the Area 1 VOC
plume which is further discussed in Section 4.7.4.

4.10.5 SWMU 4 -1002 Preplater

The 1002 Preplate Area was located in portions of bays H37 to H43 and J37 to J43 (Figure 2.2).
This area was put in operation in 1983 and was utilized to preplate copper and chromium onto
plastic parts utilizing an electroless process. Plating operations ceased in 1998. The area was
decommissioned in 2002 and all tanks, piping and ancillary equiptagni were removed. Trench
and sump areas were cleaned.

The area was constructed on a raised 5-%2 inch cencreie slab poured over older concrete.
Individual plating tanks stood on cast concrete bases)” Rinse water and tank decantations were
discharged through hard piping or vinyl esterictated tfenches to lingd or coated sumps. There
were a total of four six-foot, or deeper, sumps associated with theunit. All of these concrete
structures remain.

There was no underground process .sgwer system associated with this unit. The entire area is
surrounded by a low chain link ferice-anddsinot utilized.

No subsurface soil or groundwater investigations have been conducted in association with this
unit,

4.10.5.1 Scope and Results

Six soil borings (Figure 4.13, SB 222 to SB 227) were completed in SWMU 4 to characterize
subsurface soil in selected locations were associated with sump and drain trench areas, or areas of
degraded concrete. All borings were advanced into the top of the saturated portion of Unit 3.
Samples from each boring were obtained from three intervals consistent with the Main Plant
Metal Plating and Recovery Areas Work Plan Amendment (Earth Tech, July 31, 2002). These
samples were submitted for target metal parameters and cyanide.

In addition, monitoring well MW 78 was installed near boring location SB 224 to assess
groundwater quality associated with exceedance of migration to groundwater criteria for
chromium VI, and for the purpose of delineating the VOC plume between MW 13 / 14 and MW
50 / 51. Installation was consistent with the Work Plan Amendment Soil and Groundwater
Delineation (Earth Tech, November 16, 2004). The sample obtained from MW 78 in January
2005 was submitted for target metal parameters and TCL VOCs.

Soil and groundwater analytical results for SWMU 4 samples are presented in Table A-1 and A-4
respectively.
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4.10.5.2 Discussion of Results

Target analytes detected in soil at SWMU 4 include copper, lead, nickel, chromium (trivalent and
hexavalent), and total cyanide (Table 4.1a). Hexavalent chromium detected in the deepest soil
samples obtained at boring location SB 224 (18.5 to 19.0 feet) exceeded the migration to
groundwater screening criteria. The location of this exceedance is shown on Figure 4.19. No
other soil screening criteria were exceeded in SWMU 4 soil samples.

Both VOCs and metals were detected in groundwater obtained from well MW 78 (Figure 4.23).
Detected VOCs include 1,1,1-trichloroethane, cis- and trans-1,2-dichloroethene, TCE, and vinyl
chloride. Total and dissolved copper and nickel were the only target metals detected. No
groundwater screening criteria were exceeded for target metals in the sample obtained from
MW 78 (Figure 4.23). However, cis-1,2-dichloroethene, TCE, and vinyl chloride concentrations
exceeded drinking water criteria in groundwater obtained from MW. 7"

4,10.5.3 Conclusions

The exceedance of hexavalent chromium in soil indicates thaira potentially significant release of
hazardous constituents has occurred near besing” SR2247 The lack of exceedances in the

remaining samples indicates that this unit.-has been:fliily delineated 4 screening criteria.

Based on the lack of exceedance, gf any screening criteria{or target metal parameters, the RFI
groundwater data indicate that'ng petentially significant release of hazardous constituents to
groundwater has occurred at SWMLL4.” Fhe detedtion"of VOCs in groundwater are not related to
the operation of this unit and is furthe¢ evidence that the Area 1 VOC plume in Unit 3S has
migrated to the north beneath the MainPlarit bnilding.

4.10.6 SWMU 6 — Nickel Recovery

This unit was located in bays M42, M43 and N42, and was installed in 1978. Rinse water from
an electroplating area was processed through the system to recover nickel. The nickel was
precipitated as nickel carbonate and was sold to a nickel processor. The system consisted of
several treatment and settling tanks, and a filter press.

Containment for the tank systems consisted of concrete curbing. Separate curbed areas had
trenches and or blind sumps to collect spills. Operation of the nickel recovery system ceased in
1998. The unit was decommissioned in 2002 and all tanks and process equipment were removed.
Trench and sump areas were cleaned. The concrete containment curbing, sumps and trenches
remain.

There are no previous soil or groundwater sampling and analysis data for this unit.
4.10.6.1 Scope and Results

Four soil borings (Figure 4.15, SB 239 to SB 242) were completed in SWMU 6 to characterize
subsurface soil near sumps and drain trenches. Borings were to be advances to the top of the
water table. However, refusal was encountered at borings SB 240 and SB 241 at four feet and at
SB 239 at 17 feet measured from the top of the concrete floor. Boring SB 242 was the only
boring to encounter groundwater in this area at 29.6 feet. A total of nine soil samples, including
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one duplicate, were obtained from these borings. These samples were submitted for target metal
parameters and cyanide.

In addition, monitoring well MW 79 was installed in an off set boring near SB 224 to assess
groundwater quality associated with exceedance of migration to groundwater criteria for copper
and nickel, and for the purpose of delineating the VOC plume between MW 13 / 14 and MW 50/
51. Installation was consistent with the Work Plan Amendment Soil and Groundwater
Delineation (Earth Tech, November 16, 2004). The sample obtained from MW 79 in January
2005 was submitted for target metal parameters and TCL VOCs.

Lithologic units encountered in SWMU 6 beneath the concrete floor include loam / silt loam fill
(Unit 1), silty clay loam / loam (Unit 2), and Unit 3 sand.

Soil and groundwater analytical results for SWMU 6 samples are prosented in Tables A-1 and A-
4 respectively.

4.10.6.2 Discussion of Results

Target RFI parameters detected in SWMU 6 seil dnclude trivalent chrgmium, copper, lead, nickel
and total cyanide (Table 4.1a). No soil screening:ctiteria except.migration to groundwater were
exceeded in this area. The location &f these exzeedances is'sliown on Figure 4.19. Shallow
samples collected from a depth of 2 t6 2.5 ¥eet beneath the-zoncrete floor exceeded copper and
nickel at SB 240 and total cyanide/at. $83.239. Deepeisamples from SB 239 are delineated to soil
screening criteria for total cyanide2ue to refusels, decper samples were not collected at SB 240.

No groundwater screening criteria were«exeneded for target metal parameters in the sample
obtained from MW 79 (Figure 4.23)." However, cis-1,2-DCE, TCE, and vinyl chloride
concentrations exceeded drinking water criteria.

4,10.6.3 Conclusions

The exceedance of copper and nickel indicate that a potential significant release to soil of
hazardous constituents has occurred at SWMU 6. These exceedances are further evaluated in
Section 5 of this report.

Based on the lack of exceedance of any screening criteria for target metal parameters, the RFI
groundwater data indicate that no potentially significant release of hazardous constituents has
occurred at SWMU 6. The detection of VOCs in groundwater is not related to a release of
hazardous constituents form this unit, but provides additional evidence that the Area 1 VOC
plume in Unit 3S has migrated to the north beneath the Main Plant building.

411 Plant9

Former Plant 9 consists of the east manufacturing Facility located east of MLK Boulevard and
South of 25™ Street and is comprised of approximately 88 acres. Plant 9 construction commenced
in 1969, and building additions were performed in 1973, 1977, 1981, 1985, and 1989. An AOC
and several SWMU s and Areas are associated with Plant 9. These include the AOC 4 — Waking
Track Area, Area 3 — SWMU 22 and the former Hazardous Waste Storage, and Area 4 — SMWUs
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25 and 26 (Nalco Area). RFI investigations and the results of these areas have been previously
discussed in Section 4.

4.11.1 Scope and Results

Sampling and analysis for soil and groundwater investigations at former Plant 9 were initiated in
February 1998 by ATC Associates, Inc. (ATC). This work was conducted as part of a Phase 2
Site Assessment and separately from the RFI. A shallow soil sample was collected using a
Geoprobe ® direct push sampler at each of 13 sampling locations (Figure 2.2, GP-1 to GP-13). In
addition, borehole water were collected using the Geoprobe® at five of these locations (Figure
2.2, GP-1, -5, -6, -8, and -11). Because some of the proposed sampling locations were at or near
SWMUs subject to RCRA Corrective Action requirements, GM requested that Earth Tech collect
“split” soil and borehole water samples from some of the ATC sampling locations. Split soil
samples were obtained by Earth Tech at four locations (GP-5, -6,~7\and -8) adjacent to SWMUs
25 and 26 on February 9, 1998. These samples were analyzed foi“analysis of VOCs and RCRA
metals, following the analytical program established by AT .. Split borehole water samples were
collected at GP-5, -6 and -8, and these samples were.@lss analyzed for total RCRA metals and
VOCs.

Additional borehole water samples for analgzis 0ERURA metals was-completed by Earth Tech on
March 23 and 24 based on the preseice’ of ‘elevated concerisztions of total RCRA metals in
certain borehole water samples sdiicctedin, February.  (ihese samples were collected in close
proximity to the previous GP-1,=5,--6"and -11 locatiprs. All samples obtained by Earth Tech
during the February and March saaipling events|were analyzed for total and dissolved RCRA
metals and VOCs.

Soil and borehole water analytical results tor former Plant 9 samples are presented in Tables A-1
and A-4 respectively.

4.11.2 Discussion of Results

VOCs were detected at least once in soil samples obtained by ATC include acetone, 2-butanone,
1,1IDCA, naphthalene, tetrachlorethene, 1,1,1-trichloroethene, 1,2,4-trimethylbenze and m,p-
xylene. No VOCs were detected in any split samples collected by Earth Tech. Arsenic was
detected in eleven soil samples obtained by ATC and all four split samples collected by Earth
Tech. Barium and lead were detected at all ATC sample locations and Earth Tech split sample
locations. Cadmium was detected at three Earth Tech split sample locations GP-5, -7, and -8 at
concentrations less than the reported detection limit of <2.0 used for ATC samples. No cadmium
was detected in ATC samples. No soil screening criteria were exceeded for VOCs in the soil
samples obtained from former Plant 9 locations (Figure 4.21).

Borehole water samples obtained by ATC detected low levels of 1,1,-1TCA, 1,24-
trmethylbenzene, acetone, chloroethane, m,p,-xylene n-propylbenzene and napthalene at locations
GP-5, -6 and -7. Split samples collected by Earth Tech at these same locations detected 1,1,1-
TCA, 1,1-DCA, cis-1,2-DCE, chloroethane, and total xylene. The highest levels of VOCs were
detected in locations GP-5 and GP-6 inside former Plant 9 and adjacent to SWMUSs 25 and 26
(Figure 4.22b). No groundwater screening criteria were exceeded for VOCs in the borehole water
samples obtained from former Plant 9 locations (Figure 4.22b).
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Total metals detected at least once in borehole water samples collected by ATC and Earth Tech in
February 1998 include arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.
Earth Tech split samples obtained from GP-1, -5, -6, and -11 in March 1998 detected dissolved
arsenic and barium. A comparison of metal concentrations to screening criteria indicates that
total metals (arsenic, barium, cadmium, chromium, lead and selenium) exceed drinking water
criteria. However, no groundwater screening criteria were exceeded for dissolved metals.

In every case where a “total” metal constituent was detected, the corresponding “dissolved”
concentration is significantly lower. Furthermore, duplicate results for “dissolved” metals agree
much more favorably than those for “total” metals. The distinctions between “total” and
“dissolved” data indicate that the “total” data are strongly affected by the presence of suspended
solids (> 0.45 um particles) entrained in the unfiltered samples. This material, comprised largely
of clay-sized soil particles, is dissolved by the preservative reagent in the sample container,
releasing detectable quantities of various naturally occurring metalsifrom the solids to the water
matrix. Filtration of the samples prior to preservation, as was performed in the collection of
samples for “dissolved” analyses, dramatically reduces «th# \concentration of suspended solids,
eliminating the source for the aberrant metals concentra¢ions.

4.11.3 Conclusions

Based on the lack of exceedance of atiy: svil Screening criteria for RCRA metals and VOCs, the
data indicate that no potentially significantreicase of hazardous constituents to soil has occurred
at former Plant 9.

Based on the lack of exceedance ef @ny groundwater screening criteria for VOCs, the data
indicate that no potentially significant releas® of hazardous constituents to soil has occurred at
former Plant 9. Furthermore, the absencge of dissolved metals in ground water at concentrations
in excess of groundwater screening criteria demonstrates that total metal concentrations in excess
of the drinking water criteria are artifacts of sample turbidity, and that there is no significant risk
from the detected levels of RCRA metals in groundwater at former Plant 9.

5.0 HUMAN HEALTH RISK ASSESSMENT

5.1 Introduction

The human health risk assessment discussed in this section uses the Facility characterization data
that have been collected during the RFI field investigation to evaluate the potential significance
of reasonable maximum exposures under current and reasonably expected future land use at and
around the Facility. The results of the risk assessment are used to identify where a release of
hazardous waste or constituents from the Facility may cause reasonable maximum exposures to
be significant enough to warrant corrective measures.

The scope of the human health risk assessment is summarized in the conceptual site model (CSM)
shown in Table 5.1. The CSM identifies the scenarios for potential human exposure under
current and reasonably expected future conditions at and around the Facility in terms of the
potentially exposed populations, the environmental media to which they could be exposed, and
the potential routes of exposure. The CSM was developed based on the Facility information and
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data discussed in Sections 3 and 4, respectively. The scenarios for potential human exposure are
further discussed in Section 5.4.

Discussion of the human health risk assessment is organized as follows:

e The evaluation of data used in the risk assessment is discussed in Section 5.2 — Data
Collection and Evaluation.

e Section 5.3 — Potentially Significant Releases summarizes the areas and environmental
media that have been affected by a potentially significant release, and the primary
constituents found in these media.

e The scenarios for potential human exposure are discussed in Section 5.4 — Exposure
Assessment, which also discusses the estimation of exposure concentrations and chemical
intakes for each exposure scenario.

e Toxicity information for the constituents included in the risk @$sessment is summarized in
Section 5.5 — Toxicity Assessment.

e The risks associated with the potential exposures:discussed in Section 5.4 are quantified
and their significance is discussed in Section.&.6= RislCharacterization. Uncertainties
associated with the risk estimates are also-discusse iii this section.

e The findings and conclusions of the-twnanshealth risk agsessment are summarized in
Section 5.7 — Summary and Con¢iusions?

The methods used in the risk assessnient-dtre-based on US\EFA risk assessment guidance, and the
interpretation of the risk assessment«tesults is based ori” US EPA risk management policies for
RCRA corrective action, and is also cefisistent<withh IDEM’s Risk Integrated System of Closure
(RISC) (IDEM, 2001).

5.2 Data Collection and Evaluation
5.2.1 Data Collection

The objectives of data collection during the RFI and strategies for determining when additional
data collection is necessary were described in the RFI Work Plan (Earth Tech, October 14 1997),
the RFI Stage I Report (Earth Tech/ENVIRON 2001), and subsequent work plan amendments.
The scope of the RFI field investigation completed to date and a summary of the data collection
activities are described in Section 2 of this report.

5.2.2 Data Evaluation

Validation of data collected during the RFI was performed in accordance with the QAPP in the
RFI Work Plan. All soil, groundwater, surface water, borehole water, and private water supply
well water data included in the data summary tables discussed in Section 4 were validated. In
addition, the following procedures were used to prepare the data in these summary tables to
support quantitative risk assessment. These procedures, which are based on US EPA guidance on
human health risk assessment (US EPA, 1989), are as follows:

e Constituent concentrations qualified as not detected (i.e., U or UJ-qualified data) during
data validation are evaluated as non-detects.

e Constituent concentrations qualified as not usable (i.e., R-qualified data) during data
validation are not included in the risk assessment.
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e Concentrations qualified as estimated (i.e., J-qualified data) are included for quantitative
assessment.

e Concentrations in duplicate field samples are averaged to obtain a representative
concentration for the sample location. When a constituent was detected in only one
sample of a duplicate pair, the average of the detected concentration and one-half the
quantitation limit is used in further calculations.

o The concentrations of 1,3-dichloropropene (total), methylphenol (total), and xylenes
(total) in a sample are the sums of the concentrations of the detected isomers and half the
quantitation limits of isomers not detected in the sample but detected in the same matrix
at the Facility. If no isomer is detected in a sample, the constituent is considered to be
not detected in the sample.

e Similarly, the concentration of PCBs (total) in a sample is the sum of the concentrations
of the detected Aroclors and half the quantitation limits of Aroclors not detected in the
sample but detected in the same matrix at the Facility. /if\no Aroclor is detected in a
sample, PCBs are considered to be not detected in the sainpie.

e Concentrations of metals in soil that are at &“helow the site-specific background
concentrations discussed in Section 3.7 are eénsidereq fo be within background levels.
Concentrations higher than the backgronud ‘fevels aie conservatively considered to be
Facility-related, and are used in tlie'<calgutation of FEaciifty-related risks. As a
conservative assumption, all corigentrations: of organjc [¢omnstituents are assumed to be
Facility-related.

The RFI soil, groundwater, surface ‘water, and watei supply well data are evaluated in the risk
assessment, but groundwater datalfrom berehalesqare not used because they were collected
primarily to support the RFI field “investigaticn and they are not the best representation of
groundwater quality in the aquifer. Thejsail data for samples that represent soil that is no longer
present in the South Court Area since the Interim Measure has been completed (i.e., SB163 and
SB276) are also not included in the risk evaluation. The RFI soil, groundwater, surface water,
and water supply well data used in the risk assessment are summarized in Attachment A. The
complete laboratory data reports and summaries of the data validation results are provided in the
RFI Stage I Report (Earth Tech/ENVIRON 2001) and the RFI Stage II Data Report (Earth Tech

2005).

For this risk assessment AOC 06 and AOI 01 are considered separately from the Area 1 VOC
plume as most of the constituents detected in these areas are not associated with the Area 1
groundwater plume. Groundwater data from all other areas investigated during the RFI that are
or may be associated with the Area 1 plume are grouped into four areas based on current and
potential future groundwater use:

Area 1 (South Court);

Area 1 (Plant 6/9);

Area 1 (West of AOC 05); and
Area 1 (Golf Course).
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5.3 Potentially Significant Releases
531 Soil

Tables 4.1a and 4.1b summarize the soil characterization data for each area at the Facility, and
show the ratios of the highest measured concentrations for each constituent at each area to the
screening criteria. As discussed in Section 4.0, the screening criteria used to guide the RFI soil
characterization efforts included criteria that are based on direct contact, vapor intrusion, and
migration to groundwater (for comparison with the deepest soil samples only). A potentially
significant release to soil at an area is identified in the Section 4 tables by comparing the highest
concentration of each constituent in surface and subsurface soil at the area to these screening
criteria. Ratios of the highest Facility-related concentrations in surface or subsurface soil to the
screening criteria that exceed 1.0 (based on two significant figures) are considered indications of
a potentially significant release to soil. As shown in Tables 4.1a and. 4.2b, the ratios for certain
constituents exceed 1.0 at the following areas investigated during thg \RFI:

AOC 2 — Former Fire Training Area;
AOC 6 — Electroform Room;

AOI 1 — North Parking Lot);

Area 1 — South Court and Related Argas;
SWMU 4 — 1002 Preplate Area: and
SWMU 6 — Nickel RecoveryAi<a.

At AOC 2, AOI 1, and Area 1, arsenic oncentrations a2r¢ higher than the screening criteria based
on direct contact. Chromium (totai) ceiieénirations are higher than the migration to groundwater
criterion at AOC 6 and AOC 3. However] deeper soil sampling at AOC 3 indicates that the
chromium concentrations at the locations>wiiere such exceedance occurs are below the migration
to groundwater criterion (Figure 4.21)." Hexavalent chromium was detected at concentrations
higher than the migration to groundwater criterion at SWMU 4. Copper concentrations are higher
than both the screening criteria based on direct contact and migration to groundwater at AOC 6;
copper was also detected at concentrations higher than the migration to groundwater criterion at
SMWU 6. Cyanide (total) and cyanide (amenable) concentrations are higher than the migration
to groundwater criteria at AOC 6. One soil sample at SWMU 6 showed a nickel concentration
higher than the migration to groundwater criterion. Iron concentrations are higher than both the
screening criteria based on direct contact and migration to groundwater at AOI 1. It should be
noted that these iron concentrations are within typical background levels in Eastern United States
soil (Dragun and Chiasson, 1991), although no Facility-specific background data for iron are
available.

Four chlorinated VOCs (TCE, 1,1-DCE, cis-1,2-DCE,, and vinyl chloride) are higher than the
migration to groundwater criteria at Area 1. Several PAHs (i.e. benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) were
detected at concentrations higher than the screening criteria based on direct contact at one
location (SB 155) in Area 1. Benzo(a)pyrene was also detected at a concentration that is slightly
higher than the screening criterion based on direct contact at one location (BH 3A) in AOI 1.
PCBs (total) concentrations are higher than both direct contact and migration to groundwater
criteria at Area 1. No constituent has a concentration in soil that is higher than the screening
criteria based on vapor intrusion.
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The potential for human exposure to constituents in soil at all the areas where field investigations
were conducted during the RFI, including the arecas where a potentially significant release was
identified, is discussed in Section 5.4. The significance of the potential exposures is discussed in
Section 5.6.

5.3.2 Groundwater

Groundwater quality data were collected during the RFI from various water-bearing units at and
around the Facility, as discussed in Sections 2 and 3. Tables 4.2a and 4.2b show the ratios of the
highest concentrations in each of these water-bearing units to the screening criteria. As discussed
in Section 4, the screening criteria used to guide the RFI groundwater characterization efforts
included criteria that are based on drinking water consumption, vapor intrusion, groundwater
direct contact, and nonpotable groundwater use.

A potentially significant release to groundwater is identified inthe Section 4 summary tables for
groundwater by ratios of the highest concentrations to the screening criteria that exceed 1.
Although the screening criteria used for identifying\ 2’ petentially significant release to
groundwater include drinking water criteria, the gratndwater atthe Facility is not a current or
reasonably expected future potable water supply.As disguseed in Section 3, the Facility and most
of properties adjacent to the Facility are suppited with potable watér-{rom the City of Anderson.
In addition, a City of Anderson ordinange srohitiisvinstallation afmew water supply wells in the
shallow aquifer. Several off-Facility"potabl¢ wells are lo¢ated at adjacent properties, including
three at the Meadowbrook Golf{Ceurse¢hat will be praperly abandoned and will be replaced by
the city water supply. Howevey;) these- potable weil locations are outside the area where
groundwater is affected by the Facility_Sorne(©f the potable wells were sampled during the RFI
and the results are discussed in Section5.3.3(

As shown in Tables 4.2a and 4.2b, constituents with concentrations in the shallow perched
aquifer (Unit 1) that are higher than the drinking water criteria consist of metals (i.e. arsenic,
cadmium, chromium (total), copper, lead, and nickel), VOCs (i.e. 1,1-DCE; cis-1,2-DCE; trans-
1,2-DCE; toluene; 1,1,1-trichloroethane; TCE; and vinyl chloride), and two SVOCs (i.e.
methylphenol (total) and bis(2-ethylhexyl)phthalate). Concentrations of TCE, cis-1,2-DCE and
vinyl chloride at MW 31 in Area 1 are also are higher than the groundwater direct contact criteria.
This well is currently addressed as part of the IM in the South Court Area. No constituent has a
concentration in groundwater that is higher than the screening criteria based on vapor intrusion.

Constituents with concentrations in the shallow overburden aquifer (Unit 3s) that are higher than
the drinking water criteria consist primarily of metals (i.e. arsenic, cadmium, chromium (total),
and lead) and VOCs (i.e. 1,1-DCE; chloroform; cis-1,2-DCE; trans-1,2-DCE; 1,1,1-
trichloroethane; TCE; and vinyl chloride). Concentrations of cis-1,2-DCE and vinyl chloride also
are higher than the screening criteria based on groundwater direct contact in Area 1. No
constituent has a concentration in groundwater that is higher than the screening criteria based on
vapor intrusion.

Concentrations in the deeper overburden (Unit 3d) groundwater that are higher than the screening
criteria are associated with three VOCs (i.e., TCE, cis-1,2-DCE and vinyl chloride) and two
metals (arsenic and lead). However, the metal concentrations exceeding the screening criteria are
from monitoring wells located near the maintenance building at the Meadowbrook Golf Course
and do not appear to be Facility-related. The concentrations of these constituents are higher than
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only the drinking water criteria, and are lower than the screening criteria based on vapor intrusion
and groundwater direct contact.

Three VOCs (i.e. vinyl chloride, chloroform, and cis-1,2-DCE) were detected in bedrock
groundwater. Only vinyl chloride has a concentration that exceeds the drinking water criterion
(in bedrock well MW 81 located at the former Plant 9 property). No other concentration in
bedrock groundwater exceeds any screening criteria.

The potential for human exposure to constituents in groundwater is discussed in Section 5.4, and
the significance of any potential exposures is discussed in Section 5.6.

5.3.3 Surface Water and Off-Site Well Water

Water samples were collected during the RFI from a pond and|two potable wells at the
Meadowbrook Golf Course and analyzed for VOCs. In additicaj-analytical data from previous
non-RFI investigations are available for water samples collected from the ponds at the
Meadowbrook Golf Course and several private potable wells,qiwar the Facility, as discussed in
Section 3.9. As discussed in Section 4.0, the screening criteri for the potable well water samples
are the drinking water criteria, and the screening@ critefiasfor the smiace water samples are the
same as groundwater screening criteria, owhichi@re” based on «dfinking water consumption,
groundwater direct contact, and non-péiable gioundwater use.

As shown in Table 4.3 and discussed @n Section 3.9, /M. zonstituents were detected in any of the
off-Facility potable wells. Thercfore, motential”exposure through potable use of private well
water is not evaluated in the risk assesSmient. \Jowever, the potential for human exposures to
groundwater through non-potable use of private well water is discussed in Section 5.4, and the
significance of any potential exposures is discussed in Section 5.6.

As shown in Table 4.4, several VOCs and one metal (zinc) were detected in surface water
samples collected from the ponds at Meadowbrook Golf Course. Vinyl chloride was the only
constituent detected at a concentration (in two samples) higher than the drinking water screening
criterion. No other screening criteria were exceeded. The samples with the vinyl chloride
concentration exceeding the drinking water criterion was collected near the irrigation pump house
and along the northern end of the pond in January 2005 when ice on the pond recently melted and
was not used for irrigation at the time. The same locations were re-sampled in April and vinyl
chloride was not detected in those samples. The potential for human exposures to surface water
through irrigation use is discussed in Section 5.4, and the significance of any potential exposures
is discussed in Section 5.6.

5.4  Exposure Assessment

This section discusses the potential exposures that are relevant under current and reasonably
expected future land use at and around the Facility. The exposure setting, potentially exposed
populations, and exposure pathways are discussed in Sections 5.4.1 to 5.4.3, respectively.

For the potential exposures discussed in this section, exposure is quantified as a dose, which is
defined as follows:

Dose = Concentration - Intake
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The dose for evaluating cancer risk is averaged over a lifetime and is called a lifetime average
daily dose (LADD). For evaluating long-term (or chronic) noncancer effects, the dose is
averaged over the period of exposure and is called an average daily dose (ADD).

The concentration term in the dose equation refers to the concentration in an environmental
medium to which a population is exposed over a specified period. The intake term refers to the
intake rate of the contaminated environmental medium, which is a function of the magnitude,
frequency, and duration of exposure. The methods for estimating the concentration term are
discussed in Section 5.4.4. The exposure factors that are used to quantify the magnitude,
frequency, and duration of potential exposures are discussed in Section 5.4.5.

5.4.1 Exposure Setting

The environmental setting at and around the Facility, including climais, geology, hydrogeology,
surface water hydrology, land use, and groundwater use, are distugsed in Section 3, and are not
repeated in this section.

5.4.2 Potentially Exposed Populations

Based on the discussion of land and groundwater-use-4at and around the Facility in Section 3, the
potentially exposed populations at and arowzid the Faciiity under guitzent and reasonably expected
future land use include the following;

e On-Facility:  Routine workérs
Constructichrwailzes
Trespassers
Recreational use¢xs\(ADC 5 and AOI 1 only)
e Off-Facility: = Residents
Routine workers (Meadowbrook Golf Course)
Construction workers
Recreational Users (Meadowbrook Golf Course)
Trespassers (Meadowbrook Golf Course)

Currently, the main receptor population at the Facility consists of “routine workers,” who
typically spend most of the work day indoors conducting industrial activities. When outdoors,
these routine workers could be exposed to surface soil in unpaved areas and where pavement is
removed. Routine workers could also be exposed to volatile constituents in subsurface soil or
shallow groundwater via vapor migration into indoor air. A small fraction of the workers
(“construction workers”) at the Facility conduct occasional subsurface construction or
maintenance activities (e.g., installation or repair of underground utilities, or removal or repair of
pavement). In areas where surface soil becomes exposed and access is not restricted, trespassers
also could be potentially exposed. Additionally, most of the AOC 5 area is currently leased to the
City of Anderson and is being used as a small city park where people could be exposed to soil
during typical recreational use (e.g., picnics, play, and exercise).

In the future, land use at most of the Facility is expected to remain commercial/industrial. At
AOC 5 (currently a city park) and AOI 1 (the currently unused North Parking Lot), land use is
expected to be recreational or other non-residential use. Therefore, potentially exposed
populations at the Facility in the future are expected to be the same as under current conditions.
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The potentially exposed populations in off-Facility areas include routine workers, construction
workers, residents, trespassers, and recreational users. Routine workers at the Meadowbrook
Golf Course and nearby residents could be potentially exposed to constituents in soil at the
Facility via windblown dust and vapors from unpaved areas of the Facility. While indoor,
workers and recreational users at the golf course and residents could be exposed to volatile
constituents in shallow groundwater via vapor migration into indoor air. Construction activities
that extend into the water table downgradient of the Facility could expose workers to constituents
in shallow groundwater. In addition, as discussed in Section 3, the Meadowbrook Golf Course
uses surface water from a pond for irrigation. As such, trespassers, recreational users, and
workers performing groundskeeping activities at the golf course could potentially be exposed to
constituents in surface water.

Exposure to groundwater via potable use is not expected in the vicinity of the Facility except for
the private wells discussed in Section 5.3.3. However, these wellg-ar¢'not located within the area
where groundwater is affected by the Facility, and they have béen-sampled and found to have no
Facility-related constituents, as discussed in Section 5.3.2: \Exposure to groundwater via non-
potable use is possible, however, since the well survey-discusséd in Section 3.9 was designed to
identify only potable groundwater use.

5.4.3 Exposure Pathways

The exposure pathways evaluated in(the risk #ssessment &, summarized in the conceptual site
model shown on Table 5.1. Expgsurécpithiways for feceptors at the Facility are discussed in
Section 5.4.3.1, and exposure pathwa$stor-off-Facility receptors are discussed in Section 5.4.3.2.

5.4.3.1 Potential On-Facility Expostres

The potentially exposed populations at the Facility include routine workers, construction workers,
trespassers, and recreational users. The types of potential exposures for each receptor population
are discussed below.

Routine Workers

Routine workers are expected to be engaged in commercial and/or industrial activities that
generally take place indoors. During limited time outdoors, workers could contact soil in
unpaved areas and where pavement is removed. Potential routes of exposure to surface soil
would include incidental ingestion, dermal contact, and inhalation of soil vapor and
airborne particulates.

These workers also could be exposed to constituents in subsurface soil or groundwater if
the constituents were to volatilize and migrate through cracks in a building foundation into
indoor air.

Exposure of workers via potable or non-potable groundwater use is not expected because

groundwater is not used as a water supply at the Facility, and future use of groundwater is
not reasonably expected, as discussed in Section 3.9.
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Construction Workers

A small fraction of the workers at the Facility could conduct occasional subsurface
construction or maintenance, which could put them in contact with surface and subsurface
soil in paved and unpaved areas of the Facility. Such subsurface activities are expected to
be of limited size and duration.

Potential routes of exposure to soil would include incidental ingestion, dermal contact, and
inhalation of vapor and airborne particulates. Construction worker exposures to soil in this
risk assessment are indirectly evaluated using risk estimates for routine workers. This
streamlines the risk assessment and is conservative because construction worker exposures
to soil during occasional excavations would be lower than routine worker exposures to soil
(ENVIRON, 2003).

The maximum depth of excavations during occagional construction and maintenance
activities is expected to be approximately 10 feetaWhere(groundwater is present within 10
feet of ground surface, construction workers eowutd be exposed to constituents in
groundwater during excavations that extendiinto groundwater. . Patential routes of exposure
would include incidental ingestion,.deimal caiitact, and inhalafion of vapor. Exposures via
these routes are evaluated using‘exgostite #zctors that ai'e _specific to construction workers
and assume that the workers domot yecar-personal proicitive equipment.

Trespassers

Potential exposure of trespassers is-curzently possible, although fencing and plant security
would control access to the majority of the Facility. Where present, access controls make
trespassing unlikely, and would limit the duration of any unauthorized access as well as the
types of activities. While at the Facility, trespassers could come into contact with soil in
unpaved areas and in paved areas if pavement is removed. Potential routes of exposure to
surface soil would include incidental ingestion, dermal contact, and inhalation of soil vapor
and airborne particulates.

Trespasser exposures to soil at the Facility are indirectly evaluated in this risk assessment
using risk estimates for routine workers. This streamlines the risk assessment and is
conservative because trespasser exposures to soil would be lower than routine worker
exposures to soil (ENVIRON, 2003).

Recreational Users

Recreational users could contact surface soil in unpaved areas at AOC 5, which is currently
leased to the City of Anderson and used as a public park. If AOI 1 (a portion of which is
currently an undeveloped field) is also developed for similar use, recreational users could
contact surface soil in unpaved areas. Potential routes of exposure to surface soil would
include incidental ingestion, dermal contact, and inhalation of soil vapor and airborne
particulates. Potential exposures of these receptors to soil in this risk assessment are
conservatively evaluated using risk estimates based on residential exposures. This
streamlines the risk assessment and is conservative because recreational user exposures to
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soil for current and possible future uses of these areas (e.g., park and playground) are
expected to be lower than residential exposures to soil.

While indoor (e.g., in a recreational Facility), these receptors could be exposed to
constituents in soil and shallow groundwater if the constituents volatilize and migrate
through cracks in building foundations. Such exposures are conservatively evaluated in
this risk assessment using risk estimates for residents.

5.4.3.2 Potential Off-Facility Exposures

The potentially exposed off-Facility populations include residents, routine workers, and
construction workers. The types of potential exposures for each receptor population are
discussed below.

Residents

As discussed in Section 4, the soil characterization:déta cellected during the RFI show that
the extent of potentially significant releases to'soil dges ot extend to locations near any
residential areas. Therefore, the only potertial exposure of residents to soil constituents is
via airborne transport from Facility argas-that-arg'not paved ©r otherwise covered. In this
risk assessment, such potential exposures‘arc-indirectly sevatuated using risk estimates for
routine workers at the Facility." This approach sti€amiines the risk assessment and is
conservative because airbdrne’ exgosuies in the residential areas are expected to be lower
than exposures at the Facility\dile-to much greater air dispersion between an emission
source and residential receptors<ascompared’to air dispersion directly over an emission
source.

Groundwater from private potable wells is currently used at several residential properties in
the vicinity of the Facility. However, these potable wells are not located within the area
where groundwater is affected by the Facility, and they have been sampled and found to
have no Facility-related constituents. Groundwater is not a reasonably expected future
potable water supply at other residences in the vicinity of the Facility, as discussed in
Section 3.9. Therefore, potential exposure via potable groundwater use is not evaluated in
the risk assessment.

However, the previous well survey of nearby properties was not designed to determine
whether non-potable groundwater use exists. As such, it is possible that residents could
have non-potable private wells within the area where groundwater is affected by the
Facility, and could be exposed to constituents in groundwater during non-potable uses.
Potential exposure of residents via non-potable use of groundwater is evaluated in this risk
assessment using a “kiddie” pool exposure scenario, which represents a reasonable worst-
case among typical non-potable uses. Exposure routes evaluated in this scenario include
incidental ingestion, dermal contact, and inhalation of vapors. In addition, indoor
inhalation exposure is also possible if constituents in shallow groundwater volatilize and
migrate through cracks in building foundations.
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Routine Workers

Similar to residents, the only potential exposure of workers at Meadowbrook Golf Course
to soil constituents is via airborne transport from Facility areas that are not paved or
otherwise covered. To streamline the risk assessment, such potential exposures are
indirectly evaluated using risk estimates for routine workers at the Facility as discussed
above.

While indoors (e.g., in the club house), workers could be exposed to constituents in shallow
groundwater if the constituents volatilize and migrate through cracks in building
foundations. To streamline the risk assessment, such exposures are indirectly evaluated
using risk estimates for residents as discussed above. In addition, golf course workers
could potentially be exposed to surface water through irrigation use of the pond water.
Exposure routes evaluated in this scenario include dermal cgntact and inhalation of vapors,
and are conservatively evaluated in this risk assessmeni{usirig the “kiddie” pool exposure
scenario as exposures to surface water from irrigatigsn activities are expected to be much
lower than exposures in the residential “kiddie” patlscendrio.

Construction Workers

Construction workers at or near‘Meudowbrzok Golf Course who perform excavations that
encounters shallow groundwater gouid be expgsed) to constituents in groundwater.
Potential routes of exposure’would include incigental ingestion, dermal contact, and vapor
inhalation. Exposures via theseroutes are ¢taluated using exposure factors that are specific
to construction workers and assurie 110 useof personal protective equipment.

Trespassers

Trespassers at the Meadowbrook Golf Course could potentially be exposed to surface water
through irrigation use of the pond water. To streamline the risk assessment, such potential
exposures are indirectly evaluated using risk estimates for routine workers at the golf
course as discussed above because trespasser exposures to surface water are expected to be
lower than routine worker exposures to surface water.

Recreational Users

Recreational users at the Meadowbrook Golf Course could potentially be exposed to
surface water through irrigation use of the pond water, and to constituents in shallow
groundwater if the constituents volatilize and migrate through cracks in building
foundations (e.g. in the clubhouse). To streamline the risk assessment, such potential
exposures are indirectly evaluated using risk estimates for routine workers at the golf
course as discussed above because recreational user exposures to these media are expected
to be lower than those for routine workers.

5.4.4  Estimation of Exposure Concentrations

This section discusses the estimation of exposure concentrations for the media to which receptors
could be exposed in the exposure scenarios summarized in the conceptual site model (Table 5.1).
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Section 5.4.4.1 discusses the calculation of exposure concentrations in soil. The calculation of
exposure concentrations in groundwater and surface water is discussed in Section 5.4.4.2. The
fate and transport models used to estimate exposure concentrations in certain exposure scenarios
are discussed in Section 5.4.4.3.

54.4.1 Soil

Reasonable maximum exposures (RME) are conservatively estimated in this risk assessment by
using the maximum detected concentrations at each area for most constituents and the 95% upper
confidence limits (UCLs) on the mean for certain constituents, if sufficient data are available. In
this approach, maximum concentrations are first used to calculate bounding estimates of
cumulative cancer and noncancer risks. If these bounding estimates of RME risks do not exceed
EPA’s cumulative cancer and noncancer risk triggers for corrective measures (i.e., cumulative
cancer risk of 10 and noncancer hazard index (HI) of 1), then fissther calculations are not
necessary. Consistency between using a cumulative cancer risk limit of 10 for this RFI and
IDEM’s RISC is discussed in Section 5.6.1.

If a bounding estimate exceeds a trigger for corrective ineasuics, then the bounding estimate is
refined by replacing the maximum concentrations that~centributed the most to the bounding
estimate with 95% UCLs. Experience with this appro@ch at many faciiities shows that cumulative
cancer and noncancer risk estimates arg aiteh inflaenced by only i few constituents. This means
the computation of 95% UCLs, whicli'can bg tiine-consumiiy, is usually necessary for only a few
constituents.

The use of maximum concentrations fOr many ¢cénstituents introduces more conservatism than
necessary for RME estimates because it assumes simultaneous worst-case exposure to many
constituents constantly, when the RME geserally would not have so many constituents at worst-
case concentrations at all times. The uncertainties associated with the use of such conservative
estimates of exposure concentrations in evaluating the significance of potential exposures is
discussed in Section 5.6.5.

The 95% UCL for a constituent is calculated using the nonparametric bootstrap method known as
the bias-corrected and accelerated (BCa) method with 4,000 bootstrap replications (Efron and
Tibshirani 1998). A nonparametric bootstrap confidence interval does not rely on assumptions
about the data's underlying probability distribution which are often difficult to confirm, but
instead are based on statistical re-sampling of the empirical distribution of the observed
concentrations. For an empirical distribution that is approximately normal, the bootstrap
confidence interval will be essentially the same as the normal confidence interval. For an
empirical distribution that is not normal, however, the bootstrap confidence interval will be more
accurate than a confidence interval calculated assuming a normal (or even lognormal) distribution
(US EPA, 1997c¢).

The constituents selected for 95% UCL calculations are those with maximum concentrations that
contribute the most to the initial bounding estimates of the RME cumulative risks, if these data
sets have at least eight data points. Using 95% UCLs for these constituents and maximum
concentrations for other constituents still overestimates the RME cumulative risks, but is an
efficient approach that avoids 95% UCL calculations that would not materially affect cumulative
risk estimates, and is consistent with US EPA guidance (1989; p 6-25). UCLs were not
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calculated for data sets with less than eight data points, because nonparametric BCa bootstrap
UCLs might be less reliable for these smaller data sets.

5.4.4.2 Groundwater and Surface Water

Exposure concentrations for groundwater and surface water are conservatively estimated using
the highest detected concentrations in these media in each area. As discussed above, the use of
maximum concentrations introduces more conservatism than necessary for RME estimates. In
addition, the maximum concentrations in unfiltered and filtered water samples for metals, where
both data are available, are conservatively used to evaluate all exposure routes even though
filtered concentrations are more appropriate for calculating risks for the dermal and inhalation
exposure routes. The uncertainties associated with the use of such conservative estimates of
exposure concentrations in evaluating the significance of potential exposures is discussed in
Section 5.6.5.

5.4.4.3 Fate and Transport Models

The following models are used to estimate exposure Concentrations for the exposure scenarios
discussed in Section 5.4.3. These models are used by USEPA and state regulatory agencies for
screening-level analysis. The following are hitef deseriptions of theGiodels. Further details of
these models are provided in Attachment £/

Vapor Intrusion into Buildizgs

Indoor air concentrations that mvight result, from migration of vapors from soil or
groundwater into a building arctestimated using the model described by Johnson and
Ettinger (1991), which US EPAgrecoiimends for screening-level evaluations (US EPA
2003a). The calculations in this risk assessment are conservatively based on hypothetical
commercial/industrial buildings that are smaller than the actual buildings at the Facility.
The characteristics of the hypothetical commercial/industrial and residential buildings are
modeled using conservative assumptions from regulatory guidance for these building types
(US EPA, 2003a; MDEQ, 2004). Site-specific data for soil properties collected during the
RFTI are also used in the calculations, which include estimation of the soil moisture profile
using HYDRUS (1998). A discussion of the Johnson and Ettinger model and HYDRUS
model, and the input parameters used in the assessment is provided in Attachment C.

Vapor Emission from Exposed Groundwater

The model for estimating vapor emissions from exposed groundwater in an open
excavation pit that extends into the water table and from a residential kiddie pool is based
on mass-transfer coefficients recommended in US EPA guidance (US EPA, 1995c). The
vapor emission from excavation is modeled as a 15-ft by 15-ft open pit. The residential
kiddie pool is modeled as a 6-ft diameter tank that is 9 inches deep, and is assumed to be
filled with groundwater once per day.

Air Dispersion

Air concentrations are estimated using US EPA's SCREEN3 air dispersion model (US
EPA, 1995a). The area-source algorithm in SCREEN3 is used with default and region-
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specific meteorological parameters to estimate maximum 1-hour concentrations at ground
level. Source areas are approximated as square sources.

For the construction worker scenario, the maximum 1-hour air concentrations are converted
to maximum 24-hour average air concentrations using a conservative factor of 0.4. The air
concentrations estimated in this approach are conservative (i.e., expected to predict
concentrations higher than actual concentrations to which receptors would be exposed).
The outdoor air concentrations due to vapor emission from a kiddie pool are conservatively
based on maximum 1-hour air concentrations, to correspond with the time-scale of these
potential exposures (as discussed in Section 5.4.5.4).

Uncertainties inherent in the models and assumptions used in estimating exposure concentrations
are discussed in Section 5.6.5.

5.4.5 Estimation of Intakes

The exposure factors for evaluating the exposure scuinazioscsummarized in the CSM and
discussed in Section 5.4.3 are discussed in this section. *In tis sk assessment, standard default
exposure factors recommended by US EPA ferszstimating’reasonable maximum exposures are
used where available and appropriate. Wher¢ standatd)default expasure factors are not available
or not appropriate for an exposuresscendriol—the evaluation is conducted using similarly
conservative exposure factors that ¢ basedion site-speCific”considerations and professional
judgment.

5.4.5.1 Routine Workers

In this risk assessment, potential exposuré ¢izoutine workers to soil is conservatively evaluated
using the exposure factors that US EPA Region 9 used in deriving its PRGs (2004a). These
exposure factors are standard default exposure factors recommended by US EPA (1991a) for
estimating RME, except Region 9 used a soil ingestion rate of 100 mg/day which is twice the
standard default rate of 50 mg/day. According to US EPA, the standard default exposure factors
are conservative assumptions about the magnitude, frequency, and duration of exposures, which
in combination are intended to provide estimates of exposures that are higher than actual
exposures to a large portion (90% to 99%) of a potentially exposed population.

Although it is recognized that the use of these exposure factors, rather than site-specific factors,
results in overestimation of RME risks at the Facility, this approach streamlines the risk
assessment by allowing risk estimates to be calculated very efficiently from the PRGs. The
evaluation is also streamlined because the added conservatism in the PRG-based risk estimates
allows them to be used as conservative estimates for other receptors. In this risk assessment, the
industrial PRGs are conservatively used to evaluate potential exposures of construction workers
and trespassers to soil, because the exposure to these receptors are expected to be lower than
those assumed in the PRGs (ENVIRON 2003).

For the evaluation of potential exposures associated with vapor intrusion from soil and
groundwater, the number of days for routine workers to be at the Facility is assumed to be 250
days, which is assumed to occur at a frequency of 5 days/week for 50 weeks per year. The
exposure duration is assumed to be 25 years. US EPA has recommended the use of these values
for evaluating high-end routine worker exposures (US EPA, 1991a). The averaging time for
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evaluating cancer risk is equal to a lifetime of 70 years, and the averaging time for evaluating
noncancer risk is equal to the exposure duration (US EPA, 1989).

5.4.5.2 Construction Workers

Potential exposure of construction workers to soil is conservatively evaluated using the risk
estimates for routine workers as described in Section 5.4.5.1. The exposure factors used for
evaluating potential exposure of construction workers to groundwater are as follows:

Groundwater Ingestion Rate

A rate of 0.005 L/hour is used for incidental ingestion of groundwater during construction
work in excavations that extend into groundwater. This rate is 10% of the rate that US
EPA (1989) recommends for ingestion while swimming, and repiesents a very conservative
estimate of incidental groundwater ingestion that could ©ciur while workers are in an
excavation pit.

Groundwater Dermal Contact Rates

The exposed skin surface area of 3,360 em’.is the US EPA récommended skin area for
evaluating high-end contact by warkers i=ndustrial settings (US EPA 2004a). Workers
are conservatively assumed tobe'Covered with groundwater over this exposed skin surface
area for 2 hours per even(. ,Fhe 2bscrbed dose foi erganic chemicals is estimated using a
nonsteady-state approach (U5, EPA-2004b), which is more conservative than the steady-
state approach (US EPA, 1989), jrariiculariy for hydrophobic chemicals.

Exposure Frequency and Duration

The number of days of construction/maintenance activities is assumed to be 50 days, which
is assumed to occur at an average frequency of 5 days/year for a period of 10 years. This
combination of exposure frequency and exposure duration is expected to be conservative
for the amount of time that workers are actually in contact with groundwater (as opposed to
the total time for maintenance or construction, which typically includes time not associated
with excavation). The assumption of 5 days/year can represent the time for a few small
repairs per year or one larger repair. The duration of 10 years is more than twice the length
of time that workers typically work at one location (US EPA, 1997b).

Body Weight

The body weight of 70 kg is the standard US EPA-recommended body weight for assessing
exposure to adults (US EPA, 1989).

Averaging Time
The averaging time for evaluating cancer risk is equal to a lifetime of 70 years, and the

averaging time for evaluating noncancer risk is equal to the exposure duration (US EPA,
1989).
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5.4.5.3 Recreational Users

In this risk assessment, potential exposure of recreational users to soil is conservatively evaluated
using the exposure factors that US EPA Region 9 used in deriving its residential PRGs (2004a).
These exposure factors are standard default exposure factors recommended by US EPA (1991a)
for estimating RME. Although it is recognized that the use of these exposure factors, rather than
site-specific factors, results in overestimation of RME risks for these receptors, this approach
streamlines the risk assessment by allowing risk estimates to be calculated very efficiently from
the PRGs.

5.4.5.4 Residents

The exposure factors for evaluating potential exposures of residents in the kiddie pool scenario
and via vapor intrusion are as follows.

Groundwater Ingestion Rate

A rate of 0.05 L/hour is conservatively used for<neidentalingestion of groundwater in the
kiddie pool scenario. This rate is the rate that-JSEPNA (1989) recommends for ingestion
while swimming.

Groundwater Dermal Contact Raie

The exposed skin surface areaz 016,880 cm” afd 18,150 cm” are used for evaluating high-
end residential exposure of ciildren’and gdults, respectively, in the kiddie pool scenario.
These skin surface areas based:onthe avesage of male and female total body area for these
age groups (US EPA, 1997). Residenis’are assumed to be covered with groundwater over
this exposed skin surface area for 2 hours per event. The absorbed dose for organic
chemicals is estimated using the nonsteady-state approach (US EPA 2004b).

Exposure Frequency

An exposure frequency of 36 days per year is used for evaluating high-end residential
exposure of children and adults in the kiddie pool scenario, based on three events/week for
3 months when the air temperature is above 70 F (NOAA, 1993). An exposure frequency
of 350 days per year is used for evaluating high-end residential exposure of children and
adults via vapor intrusion (US EPA, 1991a). This exposure frequency assumes daily
exposure at the residence, except for two weeks per year away from home (e.g., while on
vacation).

Exposure Duration

The exposure duration is 30 years and is based on the US EPA-recommended exposure
duration for evaluating high-end residential exposures (US EPA, 1991a). The exposure
duration for the age-adjusted resident is 6 years and 24 years for the child and adult (US
EPA, 1999a). It is the 95™ percentile number of years residents live at one location.

Body Weight
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The body weights of 70 kg and 15 kg are the standard US EPA-recommended body
weights for assessing exposure to adults and children, respectively (US EPA, 1989).

Averaging Time

The averaging time for evaluating cancer risk is equal to a lifetime of 70 years, and the
averaging time for evaluating noncancer risk is equal to the exposure duration (US EPA,
1989).

Uncertainties associated with the exposure factors used in estimating chemical intakes are
discussed in Section 5.6.5.

55  Toxicity Assessment

A toxicity assessment identifies potential adverse health cffetts that are associated with exposure
to chemicals, and determines the dose-response relaticnsiilp beiween exposure and the occurrence
of adverse effects. Toxicity information usediin thexrisk assessment is derived from two
categories of sources. The toxicity values thait\\}3 EPA Region 9 usedt developing its PRGs are
implicitly used in cancer and noncanger ‘tisk. €stiizates that are derived using the PRGs. The
toxicity values used in deriving sité-gpecifi¢_soil and grdundwater screening criteria, and the
associated estimates of cumulative,cancgrénd noncancer ticks, were compiled from the following
US EPA hierarchy of sources (US EPA-2023b):

1. Integrated Risk Information System (IRIS)
2. Provisional Peer Reviewed Toxicity Values (PPRTV)
3. Other Toxicity Values (e.g., historical HEAST and NCEA provisional values)

When a toxicity value was not available from the first two tiers of sources, other US EPA sources
of toxicity values were consulted. Provisional Peer Reviewed Toxicity Values from the National
Center for Environmental Assessment (NCEA) are preferred over values from HEAST (Health
Effects Assessment Summary Tables; US EPA, 1997a) when they represent more recent Agency
guidance. When a toxicity value was not available from these sources, other US EPA and non-US
EPA sources of toxicity values were consulted. The toxicity values used in the risk assessment
and their sources are summarized in Attachment C, and are discussed below.

55.1 Toxicity Values for Carcinogens

US EPA considers chemicals belonging to the following US EPA cancer weight-of-evidence
groups as human carcinogens:

Group A Known Human Carcinogen: Sufficient evidence of carcinogenicity in humans

Group Bl Probable Human Carcinogen: Limited evidence of carcinogenicity in humans

Group B2  Probable Human Carcinogen: Sufficient evidence of carcinogenicity in
animals with inadequate or lack of evidence in humans

Group C Possible Human Carcinogen: Limited evidence of carcinogenicity in animals
and inadequate or lack of evidence in humans
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As shown in Attachment C, US EPA has designated some of the constituents as Group B2 or
Group C, which means that US EPA acknowledges that there is either inadequate or a lack of
evidence that these constituents actually cause cancer in humans. Therefore, evaluating these
constituents as human carcinogens in the risk assessment is highly conservative.

US EPA-derived cancer slope factors (SFs) and inhalation unit risk factors (URFs) for these
constituents and their sources are shown in Attachment C. The oral SFs and URFs represent 95%
upper confidence bounds on the probability of getting cancer over a lifetime per unit dose. As
recognized by US EPA, there is significant scientific evidence that some of the SFs and URFs
may be overly conservative and may ignore the potential existence of threshold doses.
Nonetheless, they are used here as conservative assessment tools.

5.5.2 Toxicity Values for Noncarcinogens

Constituents designated by US EPA as belonging to the cancer weight-of-evidence Group D (Not
Classifiable as to Human Carcinogenicity) are considered¢néncarcinogens. Constituents not
designated as belonging to any cancer group are treatea\&s nencarcinogens. US EPA-derived
chronic reference doses (RfDs) and chronic inhalatioi reterence-2oncentrations (RfCs) for these
constituents and their sources are shown in Attachiment C:

The oral RfDs and inhalation RfCs represgat conservative estimaies of the daily exposure to the
human population, including sensitive'subpopulations (e.2); children), which are likely to be
without an appreciable risk of( dgictetious effects during a lifetime. These RfDs and RfCs
typically incorporate several safety-factodrs-to account/for uncertainties in their derivation, which
in combination often result in overalliurcertainty: factors of 1,000 or more. Furthermore, for
many constituents, there is significant\seientitic debate about the validity of these RfDs and RfCs,
and the association of these doses and ssncentrations to actual adverse health consequences.
Nonetheless, the RfDs and RfCs are used here as conservative assessment tools.

5.5.3 Extrapolation of Toxicity Values

The US EPA sources of toxicity values do not provide dermal toxicity values for any of the
constituents. Therefore, oral toxicity values (i.e., oral SFs and RfDs) are used as dermal toxicity
values in this risk assessment. Adjustments to the oral toxicity values are made in this route-to-
route extrapolation based on US EPA guidance (US EPA 2004b).

The US EPA sources of toxicity values do not provide inhalation toxicity values (URFs and
RfCs) for all of the constituents. For a constituent that has no inhalation toxicity value, the oral
SF and/or RfD, if available, is converted to an URF and/or RfC using default US EPA
assumptions (US EPA, 1997a).

Uncertainties introduced by using extrapolated toxicity values are discussed in Section 5.6.5.

5.6 Risk Characterization

The health significance of the potential exposures identified in Section 5.4 is discussed in the
following subsections. Section 5.6.1 describes the methods for quantifying cancer risks and
noncancer hazard indices. Section 5.6.2 discusses the risk estimates and the significance of the
potential exposures associated with chemicals other than lead. Section 5.6.3 discusses the
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significance of potential exposures to lead. Uncertainties in the risk evaluation are discussed in
Section 5.6.5.

5.6.1 Cancer Risk and Noncancer Hazard Index

The cancer risk associated with potential exposure to a carcinogenic chemical is calculated by
multiplying an estimate of the lifetime average daily dose (LADD) for a particular exposure
scenario by the cancer slope factor (SF) for the chemical, as follows:

Risk = LADD - SF

For the inhalation route, the inhalation cancer risk is calculated using the chemical concentration
in air (C,;;) and the URF, as follows:

Risk =C,, -URF - ==

{
; T

where EF is exposure frequency, ED is exposure durationgand’AT is averaging time.

The noncancer hazard quotient (HQ) associated“with{potential exp@sure to a noncarcinogenic
chemical is calculated by dividing an estirzaie ofthe average daily-dose (ADD) for a particular
exposure scenario by the reference dose {RiD)for-the chemijcal, as follows:

\ ADD
HQ =2
RfD
For the inhalation route, the inhalation HZ+is calculated using C,;; and the RfC, as follows:
o Car EF-ED
RfC AT

The potential cancer risk and noncancer effects that may result from exposure to the combination
of constituents at an area are estimated following US EPA guidance (1989), as follows:

Cumulative Risk =" Risk,

Hazard Index = » HQ,

where:
Risk; = estimated cancer risk for the ith constituent
HQ; = hazard quotient for the ith constituent

This approach may result in estimates of cumulative cancer and noncancer risks that are more
conservative than necessary. For example, different chemicals may cause different and unrelated
health effects, so summing the HQs for their individual effects would overestimate the
significance of their combined effect. As such, estimates based on this approach are further
evaluated where necessary (e.g., by segregating Hls by target organs and/or mode of action).
Uncertainties associated with this approach are discussed in Section 5.6.5.
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The cumulative cancer risk and HI estimates for each receptor population are compared with US
EPA’s cancer risk limit of 10™* and HI limit of 1, respectively, for determining whether corrective
measures are warranted for a particular area of the Facility (61 FR, 19432 May 1, 1996; US EPA,
1991b). These limits are also consistent with the target levels for a non-default risk assessment in
IDEM’s Risk Integrated System of Closure (RISC) (IDEM, 2001). In particular, this risk
assessment uses many highly conservative assumptions to address uncertainties in a way that
ensures the estimated cumulative cancer risks and noncancer risks are virtually certain to be
higher than the risks actually associated with the reasonable maximum exposure, The preceding
discussion throughout Section 5 described these conservative assumptions and how they were
used to address uncertainties in the spatial and temporal distribution of chemicals (Section 5.4.4),
uncertainties in the magnitude, frequency, and duration of exposure to receptors (Section 5.4.5),
uncertainties in the potential for chemicals to cause adverse health effects (5.5), and uncertainties
in interactions between these other uncertainties (Section 5.6.1). Fhese conservative methods for
addressing uncertainties are summarized below in Section 5.6.5 fUricertainty Analysis). Because
this risk assessment addresses uncertainties in a highly conscrvative manner, using a cumulative
cancer risk limit of 10™ is consistent with IDEM’s RISE guide (iDEM 2001). The risk estimates
and results of the comparison to the cancer and nsncancer risk limits are discussed in the
following sections.

5.6.2 Risk Estimates for Potentially %posed-Populations
5.6.2.1 Routine Workers

The significance of estimated risksvassosiated with potential exposure of Facility routine workers
to soil via direct contact (e.g. incidental ingsstien, dermal contact, and inhalation of vapors and
airborne particulates), and to soil and greundvziter via vapor intrusion is discussed below.

Soil

Potential exposure of routine workers at the Facility to exposed outdoor soil through direct
contact was first evaluated using upper-bound estimates of RME cumulative cancer and
noncancer risks to streamline the risk evaluation, as explained in Section 5.4.4. The initial
estimates were calculated using maximum Facility-related concentrations for all
constituents detected in soil at an area and the US EPA Region 9 PRGs (2004a). These
estimates are considered bounding estimates because the RME risks for an area would be
lower if concentrations representative of the area were used instead of maximum
concentrations, and if site-specific exposure factors were used to account for the magnitude,
frequency, and duration of exposures appropriate for the area.

The bounding estimates of Facility-related cumulative cancer and noncancer risks were
compared to US EPA’s cancer risk limit of 10 and HI limit of 1, respectively. The
bounding estimates of cumulative cancer risk and HI for potential exposure of routine
workers to exposed outdoor soil based on the maximum concentrations for all constituents
detected in soil are summarized on Table 5.2. The table shows that the bounding risk
estimates for the following areas investigated during the RFI do not exceed the cumulative
cancer risk limit of 10 and the HI limit of 1:

e AOC 2 — Former Fire Training Area;
e AOC 3 — East Chromium Area:
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AOC 4 — Walking Track Area;

AOC 5 — West Impoundment Area;

AOC 7 — 400 Plating Area;

AOI 1 — North Parking Lot;

AOI 2 — Chromium Recovery Unit;

AOI 3 — Bay R4 Area;

Area 2 — 352 Plating, 309 Plating, and Acid Caustic Strip Tank Areas;
Area 3 — East Storage Area;

Area 4 — Nalco Areas (SWMU 25 and SWMU 26);
SWMU 4 — 1002 Preplater Area; and

SWMU 6 — Nickel Recovery Area.

In addition, the bounding estimates of cumulative cancer risk.aird noncancer HI associated
with background levels of metals in soil (see Section 3:7) ar¢ shown in Table 5.2. The
estimates of risks associated with background metal concentrations are low relative to the
risk limits, and are not included in the Facility-relaicd risk estimates. As shown on Table
5.2, no estimate for these areas exceeds the cancer riskdimitof 10 or the HI limit of 1.

As shown in Table 5.2, the bounding esiimates of Facility-reiated cumulative cancer risk
and/or HI exceed the US EPA liniifs for the-fotiowing areas:

e AOC 6 — Electroform Rog;-and
e Area 1 — South Courtand Related Arreas.

The risk estimates for these two dreas:were refined by using data from only the top 2 feet of
soil, which is the maximum depii that routine workers are expected to encounter in
unpaved areas. The risk estimates were also refined by using 95% UCLs for the
constituents that contributed greatest to the bounding estimates of risks, as explained in
Section 5.4.4.1. Attachment C shows the constituents that were selected for 95% UCL
calculations at each area, and the associated high-end risk calculations that use the 95%
UCLs along with the maximum detected concentrations for the other constituents. The
high-end risk estimates for these areas are included on Table 5.3, which shows that no
estimate exceeds the cancer risk limit of 10 or the HI limit of 1.

In areas where buildings are currently located or where constructed in the future, routine
workers also could be exposed to volatile constituents in subsurface soil to the extent that
such constituents volatilize and migrate through building foundation cracks into indoor air,
as discussed in Section 5.4.3. These exposures were evaluated by comparing the maximum
concentrations for all volatile constituents detected in soil at the areas investigated during
the RFI to conservative screening criteria derived from occupational inhalation limits that
are applicable to current operations at the Facility. Derivation of these screening criteria is
discussed in Attachment C. The ratios of the maximum detected concentrations to the
screening criteria for each area are also included in Attachment C. The sum of the ratios
for each area is summarized on Table 5.4, which shows that all sums are much less than 1.
This means that vapor intrusion, if it were to occur as assumed, would contribute
insignificantly to the allowable level of occupational exposure under OSHA.
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The vapor intrusion pathway is also evaluated for the case where OSHA regulations are not
applicable either currently or in a future scenario. This evaluation is conducted by
calculating upper-bound estimates of cumulative cancer risk and HI using maximum
detected concentrations of all volatile constituents in soil at each area. Details of these
calculations are provided in Attachment C. The bounding estimates for this scenario are
summarized on Table 5.4, which shows that none of the risk estimates exceed the cancer
risk limit of 10™* and the HI limit of 1.

Groundwater

In areas where buildings are currently located or where constructed in the future, routine
workers could be exposed to volatile constituents in the groundwater to the extent that such
constituents volatilize and migrate through building foundation cracks into indoor air, as
discussed in Section 5.4.3. These exposures were evaluated by comparing the maximum
concentrations for all volatile constituents detected in gréundwater at the areas investigated
during the RFI to conservative screening criteria gerived from occupational inhalation
limits that are applicable to current operations at the Facility. Derivation of these screening
criteria is discussed in Attachment C. The vatios of4l@ maximum detected concentrations
to the screening criteria for each area arg also ircluded in Aftdéchment C. The sum of the
ratios for each area is summarized-om Vable 3. S; which show& that all sums are much less
than 1. This means that vapor inttision {roat'volatile coristitlients in groundwater, if it were
to occur as assumed, would.contributs iisignificantiy: o the allowable level of occupational
exposure under OSHA.

The vapor intrusion pathway 1s.aiso evaluaied for the case where OSHA regulations are not
applicable either currently or “in_a'fture scenario. This evaluation is conducted by
calculating upper-bound estimates of cumulative cancer risk and HI using maximum
detected concentrations of all volatile constituents in groundwater at each area. Details of
these calculations are provided in Attachment C. The bounding estimates for this scenario
are summarized on Table 5.5, which shows that none of the risk estimates exceed the
cancer risk limit of 10 and the HI limit of 1. The highest cumulative cancer risk estimate
is 3 x 10, and the highest HI estimate is 0.2.

5.6.2.2 Construction Workers

The significance of risks associated with potential exposure of construction workers to soil and
groundwater is discussed below.

Soil

Potential exposure of Facility construction workers to soil is evaluated indirectly using
exposure estimates for routine workers for all areas investigated during the RFI as
explained in Section 5.4.3. This streamlines the risk assessment and is conservative
because construction worker exposures for occasional excavations would be lower than
routine worker exposures. Therefore, the cumulative risk and HI estimates for construction
workers are expected to be no higher than the estimates for routine workers that are
discussed in Section 5.6.2.1 and summarized in Table 5.2, which shows that AOC 6 and
Area 1 are the only areas with estimates that are higher than the cancer risk limit of 10 and
the HI limit of 1.
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The cumulative cancer risk and HI risk estimates for AOC 6 and Area 1 were refined by
using soil data from 0 to 10 ft bgs, which is the depth interval that construction workers are
expected to encounter. The estimates were also refined by using the 95% UCLs for the
constituents that contributed greatest to the bounding estimates of risks. Attachment C
shows the constituents that were selected for 95% UCL calculations at each area, and the
associated high-end risk calculations that use the 95% UCLs along with the maximum
detected concentrations for the other constituents. The high-end risk estimates for these
areas are included on Table 5.6, which shows that no estimate exceeds the cancer risk limit
of 10™* or the HI limit of 1.

Groundwater

Potential exposure of Facility and off-Facility construction yrarkers to groundwater through
direct contact is evaluated using the highest detectéd -constituent concentrations in
groundwater. The bounding estimates of cumulatizie cancer risk and HI for potential
exposure of construction workers to groundwaigioare. summarized in Table 5.7, which
shows that all areas have estimates that do not.excesd the cancer risk limit of 10 and the
HI limit of 1, except the South Court perticit ofArea 1 wheredhe noncancer HI is higher
than 1.

For the South Court area.r¢fimed bounding estingates) were calculated using the highest
detected groundwater constiluents\irom the shdilow groundwater (up to 10 ft bgs), except
for MW-31 where institutioval comutrol witi| be tmplemented until the interim measure on
the groundwater is completed. « Tie refincd estimates for the South Court portion of Area 1
are included on Table 5.8, which shews that no estimate exceeds the cancer risk limit of 10
* or the HI limit of 1.

5.6.2.3 Recreational Users

The significance of risks associated with potential exposure of recreational users to soil and
groundwater at AOI 1 and AOC 5 is discussed below.

Soil

Recreational users at AOC 5 (currently a park) and potential future receptors at AOI 1 (a
portion of which is currently an undeveloped field), could be exposed to constituents in
exposed soil. These exposures are evaluated indirectly using exposure estimates for
residents. This streamlines the risk assessment and is conservative because recreational
exposures associated with typical activities at parks would not exceed residential
exposures, as described in Section 5.4.3.1. The bounding estimates of cumulative cancer
and noncancer risks were calculated using maximum Facility-related concentrations for all
constituents detected in soil at these areas, and were compared to US EPA’s cancer risk
limit of 10 and HI limit of 1, respectively. Table 5.9 shows that the bounding risk
estimates for cumulative cancer risk for both areas and the noncancer HI for AOC 5 do not
exceed the US EPA limits.

The bounding estimate of noncancer HI exceeds the limit of 1 for AOI 1, so the
significance of potential exposure to exposed soil at this area was refined by using the
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maximum concentrations in shallow soil (i.e., 0 to 2 ft bgs) and the 95% UCLs for the
constituents in that contributed greatest to the bounding estimates of risks (i.e., arsenic and
cadmium). The constituents that were selected for calculation of 95% UCLs and the risk
calculations for this area are shown in Attachment C. Table 5.10 shows the refined
cumulative cancer risk and HI estimate for AOI 1 based on the use of 95% UCLs, which is
below the US EPA limits.

If either AOI 1 or AOC 5 were to be developed with buildings for recreational use in the
future, recreational receptors could potentially be exposed to volatile constituents in soil
through migration of vapors through building foundations into indoor air. Potential indoor
inhalation exposure of future receptors is indirectly evaluated using exposure estimates for
residential users. This streamlines the risk assessment and is highly conservative because
exposures of these receptors via vapor intrusion would not be expected to exceed
residential exposures. Details of the calculations are previdéd in Attachment C. The
bounding estimates were calculated using maximuni_-detected concentrations of all
constituents in soil at AOI 1 and AOC 5. The estimates of cumulative cancer risk and HI
for this scenario are summarized in Table 5.11,~which.sinpws that soil at these areas has
estimates that do not exceed the cancer risk limit'of 42* and the HI limit of 1.

Groundwater

If AOI 1 and the portion of Avea 1 westof AOC Scwere to be developed with buildings in
the future, recreational rceeptors it these aresds ‘could potentially be exposed to volatile
constituents in groundwater througtUmigration. of vapors through building foundations into
indoor air. Potential exposure:to'thése.receptors for this scenario, are indirectly evaluated
using exposure estimates for residential’users. This streamlines the risk assessment and is
conservative because exposures via vapor intrusion in these areas would not be expected to
exceed residential exposures. Details of the calculations are provided in Attachment C.
The bounding estimates were calculated using maximum detected concentrations of all
constituents in groundwater at each area. The estimates of cumulative cancer risk and HI
for this scenario are summarized in Table 5.12, which shows that groundwater at all areas
has estimates that do not exceed the cancer risk limit of 10 and the HI limit of 1.

5.6.2.4 Residents

The significance of risks associated with potential exposure of residents in the vicinity of the
Facility to soil and groundwater is discussed below.

Soil

As discussed in Section 4, the soil characterization data collected during the RFI show that
the extent of potentially significant releases to soil does not extend to locations near any
residential areas. Therefore, the only potential exposure of residents to soil constituents is
via airborne transport from the Facility areas that are not paved or covered.

In this risk assessment, such potential exposures to soil via windblown soils from the
Facility are indirectly evaluated using risk estimates for routine worker exposure to soil at
the Facility. Therefore, the cumulative risk and HI estimates for this scenario are expected
to be no higher than the estimates for routine workers discussed in Section 5.6.2.1. (see

final rfi report 0907.doc



GM MLK Boulevard
Final RFI Report
September 28, 2007
Page 92 of 110

Table 5.2 and 5.3). These results show that no estimate exceeds the cancer risk limit of 10
or the HI limit of 1.

Groundwater

Bounding estimates of cumulative cancer risk and HI were calculated for residential
exposures to constituents in groundwater that are assumed to volatilize and migrate through
foundation cracks into indoor air of residential buildings located downgradient of the
Facility (e.g., around the golf course). The bounding estimates were calculated using
maximum detected concentrations of all constituents in groundwater downgradient of the
Facility investigated during the RFI. Details of the calculations are provided in Attachment
C. The estimates of cumulative cancer risk and HI for this scenario are summarized in
Table 5.13, which shows that cumulative risk estimates do not exceed the cancer risk limit
of 10 and the HI limit of 1.

As discussed in Section 5.4.3.2, the groundwater. gampling at potable wells located on
properties near the Facility, including residential-gropertics, did not detect the presence of
any Facility-related constituents. However; the previcis well survey of nearby properties
was not designed to determine whether:ticnpotabic: private weils are present. Therefore,
potential exposure of residents to gremndwater constituents;thiough nonpotable use of well
water is possible. The exposurz'vii nénpetable use of ‘groundwater is evaluated using a
“kiddie” pool exposure scendito, which-represents(a reasonable worst-case among typical
nonpotable uses. Details ‘of'the%iddie” poolapalcuiations are provided in Attachment C.
The bounding estimates wére-calcolated «ising” maximum detected concentrations of all
constituents in groundwater dewiigradient of the Facility investigated during the RFI, i.e,
Area 1 (Golf Course). The resultsare shown in Table 5.13, which shows that the
noncancer HI for the nonpotable groundwater use does not exceed the US EPA limit of 1,
but the cancer risk of 2 x 10 slightly exceeds the US EPA limit of 10, The exceedance of
the cumulative cancer risk for this exposure scenario is primarily attributed to the vinyl
chloride concentration at one monitoring well (MW-4) in Unit 3d. However, no wells
currently exist in the area of MW-4, and a City of Anderson ordinance prohibits installation
of new water supply wells in the shallow aquifer. The cumulative cancer risk based on the
maximum concentrations for the remaining groundwater data (excluding MW-4) does not
exceed the cancer risk limit of 10™.

5.6.2.5 Golf Course Workers

The significance of risks associated with potential exposure of Meadowbrook Golf Course
workers to soil, groundwater, and surface water is discussed below.

Soil

As discussed in Section 4, the soil characterization data collected during the RFI show that
the extent of potentially significant releases to soil does not extend to locations near
Meadowbrook Golf Course. Therefore, the only potential exposure of golf-course workers
to soil constituents is via airborne transport from the Facility areas that are not paved or
covered. In this risk assessment, such exposures are indirectly evaluated using risk
estimates for routine worker exposure to soil at the Facility. Therefore, the cumulative risk
and HI estimates for this scenario are expected to be no higher than the estimates for
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routine workers discussed in Section 5.6.2.1 (see Table 5.2 and 5.3). These results show
that no estimate exceeds the cancer risk limit of 10 or the HI limit of 1.

Groundwater

As discussed in Section 2.6.2, the Meadowbrook Golf Course currently has two potable
wells currently in use. However, these potable wells are not located within the area of the
plume, and will be properly abandoned and will be replaced by the city water supply. Nor
is groundwater a reasonably expected future potable water supply, as discussed in Section
3.9. Therefore, potential exposure to golf course workers via potable groundwater use is
not evaluated.

Potential exposures of golf course workers to volatile constituents in groundwater while
indoor (e.g., in the club house) via the vapor intrusion pzthway are evaluated indirectly
using the risk estimates for residential exposures showis six=Table 5.13. This streamlines
the risk assessment and is conservative because goX course worker exposures would be
lower than resident exposures. Therefore, the riskiand Hldestimates for golf course workers
are expected to be no higher than the estimates_showst@on Table 5.13, which show that the
upper-bound estimates do not exceed the:¢ancer risk limit of 1075and the HI limit of 1.

Surface Water

Workers at Meadowbrook Golf Couise could biEjexposed to constituents in the pond, which
is used for irrigation, through-dermaiconta¢: and inhalation of vapors. Potential exposures
in this scenario are indirectly evalaaied using a residential “kiddie” pool exposure scenario
(see Section 5.6.2.5), which is Censervative because exposures to surface water used for
irrigation is expected to be lower than exposures in the “kiddie” pool scenario. Details of
the “kiddie” pool calculations for this scenario are provided in Attachment C. The
bounding estimates were calculated using maximum detected concentrations of all
constituents in the surface water. The results are shown in Table 5.14, which shows that
these areas do not exceed the cancer risk limit of 10* and the HI limit of 1.

5.6.2.6 Golf Course Recreational Users

Groundwater

As discussed in Section 2.6.2, the Meadowbrook Golf Course currently has two potable
wells currently in use. However, these potable wells are not located within the area of the
plume, and will be properly abandoned and will be replaced by the city water supply. Nor
is groundwater a reasonably expected future potable water supply, as discussed in Section
3.09. Therefore, potential exposure to golf course recreational users via potable
groundwater use is not evaluated.

Potential exposures of golf course recreational users to volatile constituents in groundwater
while indoor (e.g., in the club house) via the vapor intrusion pathway are evaluated
indirectly using the risk estimates for golf course workers. This streamlines the risk
assessment and is conservative because recreational user exposures would be lower than
worker exposures. Therefore, the risk and HI estimates for golf course recreational users
are expected to be no higher than the estimates discussed in Section 5.6.2.5, which shows
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that the upper-bound estimates of cancer risks and HIs do not exceed the limit of 10 and 1,
respectively.

Surface Water

Recreational users at the Meadowbrook Golf Course could be exposed to constituents in the
pond, which is used for irrigation, through dermal contact and inhalation of vapors.
Potential exposure to surface water is evaluated indirectly using exposure estimates for golf
course workers. This streamlines the risk assessment and is conservative because
recreational user exposures would be lower than any golf course worker. Therefore, the
risk and HI estimates for recreational users are expected to be no higher than the estimates
discussed in Section 5.6.2.5, which shows that the upper-bound estimates of cancer risks
and HIs do not exceed the limit of 10* and 1, respectively.

5.6.2.7 Trespassers
Soil

Potential exposure of trespassers to soil /at: Facility’ areas is_evaluated indirectly using
exposure estimates for routine workers; as explained in Sectign 4.3, This streamlines the
risk assessment and is conservative “becéuse trespassern exposures would be lower than
routine worker exposures. Therctore, ¢he risk and Hl@stirnates for trespassers are expected
to be no higher than the ¢stimmatesdiscussed in_Sectzon 5.6.2.1 and summarized in Tables
5.2 and 5.3, which show thatthe vpper-bound ortiigh-end estimates of cancer risks and HIs
do not exceed the limit of 10 and ! respectively.

Surface Water

Trespassers at the Meadowbrook Golf Course could be exposed to constituents in the pond,
which is used for irrigation, through dermal contact and inhalation of vapors. Potential
exposure to surface water is evaluated indirectly using exposure estimates for golf course
workers. This streamlines the risk assessment and is conservative because recreational
users or trespasser exposures would be lower than any golf course worker. Therefore, the
risk and HI estimates for recreational users and trespassers are expected to be no higher
than the estimates discussed in Section 5.6.2.5, which shows that the upper-bound estimates
of cancer risks and HIs do not exceed the limit of 10™* and 1, respectively.

5.6.3 Exposures to Lead

US EPA has not developed a cancer slope factor or a reference dose for lead. Therefore, risks
from exposures to lead are not expressed in terms of cancer risks or noncancer HQs. The
significance of potential exposures to lead in soil and groundwater is discussed below.

US EPA evaluates the risk from exposure to lead in soil using blood lead level as an index of
exposure. Using a blood lead model, US EPA has established a conservative soil screening level
of 400 mg/kg that is protective of residential exposure to lead in soil. US EPA has also
recommended a blood lead modeling methodology for deriving criteria that are protective of
routine worker exposure to lead in soil (US EPA 2003c). Criteria derived using this methodology
can range from approximately 750 mg/kg to 1,750 mg/kg, with an average of approximately
1,000 mg/kg. As shown in the Section 4 tables, the maximum detected concentrations of lead in
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soil in all areas are below this range of the soil screening criteria. Therefore, potential exposure
to lead in soil is not significant.

The significance of exposure to lead in groundwater is conservatively evaluated in this risk
assessment by comparing the concentrations of lead in these media with the drinking water
standard for lead of 0.015 mg/L. This approach is highly conservative because potential exposure
to lead in these media is much lower than exposure via drinking water consumption. However,
this comparison is useful because the results can be easily interpreted to show that potential
exposures to lead in groundwater would not be significant.

The highest concentrations of lead in groundwater samples collected during the RFI from the
industrial areas is 0.4 mg/L. This concentration is approximately 30 times higher than the MCL.
However, the exposure of construction workers in this scenario is more than 1,000 times lower
than exposure via drinking water, as shown in Attachment C. Theretore, potential exposure of
constructions workers to the concentrations of lead in groundwaiet in the industrial areas is not
significant.

The concentrations of lead in three groundwater sampies csliesied from monitoring wells located
at the non-industrial areas are higher than the MUL. Ag§discussed in@ection 4.7.4.3.1, total lead
reportedly exceeded drinking water criterici in'thrzé samples obtainéd 1n 2003 and 2004 during a
Phase II investigations by others at Atea-1 = Meadowbrook Goil’ Course wells MW-2, MW-5,
and MW-7. These samples were @gither coliccted nor anaiyzed by GM. Because MW-5 and
MW-7 are not located downgradignt. ¢f the Facility, GMbelieves that any lead detected in these
wells is not attributable to the Faciiity.

MW-2 is located potentially downgradient4rom the Facility. Followup sampling at MW-2
conducted pursuant to the RFI was coitducted in February 2005. Total lead was detected at
0.0003 mg/L, which is well below the MCL, and the dissolved lead result was non-detect.
Therefore, potential exposure to Facility-related lead in groundwater in the non-industrial areas is
expected to be insignificant.

5.6.4 Soil Migration to Groundwater Pathway

In addition to the assessment of potential exposures to constituents detected in groundwater
discussed in Sections 5.6.2, the significance of potential exposures to constituents that could
potentially migrate from soil to groundwater was evaluated. Soil migration to groundwater
criteria were derived using the procedure outlined in US EPA's Soil Screening Guidance (US
EPA, 1996). Concentrations in soil were compared to the soil migration to groundwater criteria
that were based on the nonpotable groundwater exposure scenarios for the potentially exposed
populations discussed above. The results of this evaluation, presented in Attachment C, indicate
that there is no potential for significant exposure to the constituents in groundwater from the soil
migration to groundwater pathway.

5.6.5 Uncertainty Analysis
5.6.5.1 Exposure Concentrations

As discussed in Section 5.4.4, most exposure concentrations for soil in this risk assessment are
based on the highest concentrations detected in soil at each area, and 95% UCLs are calculated
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only when a bounding estimate of the RME cumulative cancer risk or HI exceeds the cancer risk
limit of 10™ or the HI limit of 1, respectively. This approach streamlines the risk assessment by
avoiding calculation of 95% UCLs that would not materially affect risk assessment conclusions
regarding the need for corrective measures.

However, this approach inflates the cumulative cancer risk and HI estimates that do not exceed
10 and 1, respectively, since these estimates are entirely based on maximum concentrations. As
explained in Section 5.4.4, the use of maximum concentrations for all constituents introduces
more conservatism than necessary for RME estimates because it assumes simultaneous worst-
case exposure to all constituents constantly, when the RME generally would not have all
constituents at worst-case concentrations at all times. The inflation of these risk and HI estimates
makes them closer to the cumulative cancer risk limit of 10 and the HI limit of 1 than they
would be if 95% UCLs were used.

The above discussion regarding soil exposure concentratiGns=idlso applies to groundwater
exposure concentrations for the excavation scenario, since construction workers would not be
expected to contact groundwater with the maximum ceigentrztinns of every constituent during
every excavation.

For the groundwater vapor intrusion se¢enaiiesythc use of ymd¥imum concentrations also
overstates the RME risk. This is bztause ‘the—groundwatei\uinder an individual building is
unlikely to have the maximum cgncentrations of all constituents. However, these bounding
estimates can be useful for identifying-constituents for which significant risk is possible, so that
risk-based concentration limits for/such<«Constituénts ‘can be used to identify specific locations
where significant exposures might occut:

Most exposure concentrations that are based on mathematical modeling of constituent transfer
from soil or groundwater to air are conservative for the same reasons discussed above, since the
model estimates are based on the use of maximum concentrations in soil or groundwater. In
addition, the model estimates are conservative because they generally do not account for the
reduction of constituent concentrations in the soil or groundwater as constituent transfer from
these media. As a result, risk estimates that are based on the sum of risk estimates for multiple
media are more conservative than necessary for RME estimates. These include almost all the risk
estimates discussed in Section 5.6.

5.6.5.2 Exposure Factors

As discussed in Section 5.4.5, most of the exposure factors used in the risk assessment are high-
end (i.e., 90" to 95" percentile) estimates of the magnitude, frequency, and duration of potential
exposures. When several such high-end factors are multiplied, the resulting estimates of dose
will be higher than the 90™ percentile of the distribution of exposures in the potentially exposed
population and could be higher than the exposure to the maximally exposed individual,
particularly when such exposure factors are combined with exposure concentrations that are
based on maximum concentrations.

Also, the use of generic default exposure factors for evaluation of potential exposure of workers
to soil is more conservative than necessary for RME estimates, which allow the use of site-
specific considerations (US EPA, 1989). For example, the “fraction contacted” terms used in this
evaluation assume that routine workers are exposed to soil for an entire work day at each area, but
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workers at commercial/industrial sites generally spend only a part of the work day at a particular
part of a site.

As noted in Section 5.4.5.1, the ingestion rate used for estimating exposure of routine workers to
soil is twice the US EPA-recommended standard default value of 50 mg/day. Therefore, the risk
estimates for this scenario are more conservative than necessary, particularly for constituents with
risk estimates that are dominated by the ingestion route (e.g., most SVOCs, PCBs, and metals).

5.6.5.3 Toxicity Values

As discussed in Section 5.5.3, the dermal toxicity values used in the risk assessment are oral
toxicity values that were extrapolated to the dermal route without chemical-specific judgment
regarding whether such extrapolation might be appropriate for a particular chemical. This is a
conservative approach to ensure that potential risk via the dermai>voute is not overlooked.
However, some constituents might exhibit different degrees of toXicity for the dermal route
relative to the oral route. For such constituents, the extrapotation approach used in the risk
evaluation could introduce uncertainty.

The conversion of an oral toxicity value to arcinhalation’ toxicity value generally should be
justified by consideration of a number(oi factors, includisg “point of entry effects,
pharmacokinetic data on the chemicalis Yehavipr in the different routes of exposure, and
differences in the target organs affe¢ted. HOwever, as a_gonscrvative measure for constituents
without any inhalation toxicity Valies, oral’SFs and RfIDs were converted to inhalation URFs and
RfCs in this risk assessment. Usgiotthese extrapoléted inhalation toxicity values reduces the
potential for underestimating inhalatiorrisks, bit,could introduce uncertainty.

As noted on the tables in Attachment C {¢:g., Attachment C.1), the estimates of cancer risk and
HQ for TCE are calculated using toxicity values that are currently in effect, rather than the draft
toxicity values that are currently under US EPA review and subject to significant ongoing
scientific and regulatory debate regarding their appropriateness. This risk assessment did not use
the draft TCE toxicity values because their current status makes them inappropriate for use to
support RCRA corrective action decisions.

5.6.5.4 Risk Characterization

The summation of cancer risks and HQs for multiple constituents, as described in Section 5.6.1, is
based on US EPA guidance (1989) to assume dose additivity, which means that constituents in a
mixture are assumed to have no synergistic or antagonistic interactions and each constituent has
the same mode of action and elicits the same health effects. In general, this approach can
introduce significant uncertainty. However, the majority of the cumulative cancer risk and HI
estimates in this risk assessment are dominated by contributions from no more than a few
constituents, so that the cumulative risk estimates are nearly the same as those for the few key
constituents.

5.7 Summary and Conclusions

The significance of potential exposures to concentrations of constituents in soil, groundwater, and
surface water is evaluated based on conservative estimates of reasonable maximum exposures
under current and reasonably expected future land use at and around the Facility. The evaluation
uses the RFI data that were discussed in Section 4 and methods that are consistent with US EPA
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risk assessment guidance. The significance of potential exposures is determined by comparing
estimates of Facility-related cumulative cancer and noncancer risks with a cancer risk limit of 10
and a HI limit of 1, respectively, which US EPA has established as triggers for corrective
measures under RCRA corrective action (US EPA, 1991b). The risk assessment determined that
current and future potential exposures to constituents in soil, groundwater, and surface water do
not pose a significant risk except for the areas that are currently addressed by the interim
measures discussed in Section 2.6.

6.0 SUMMARY AND CONCLUSIONS

The RFI included initial field investigations at the following SWMUs, AOCs, AOIs, and Areas as
described in the RFI Work Plan and Work Plan Amendments.

SWMU 4 — 1002 Preplater
SWMU 6 — Nickel Recovery
AOC 2 — Former Fire Training Area
AOC 3 — East Chromium Area
AOC 4 — Walking Track Area
AOC 5 — West Impoundment
AOC 6 — Electroform Room
AOC 7 —400 Plater
AOI 1 — North Parking Lot
AOI 2 — Chromium Recovery
AOI 3 — Bay R4 Area
Area 1 — South Court and Related Area
0 AOC 1 - South Court
0 SWMU 17 Conrail Ditch
0 West Chromium Area
o Area?2
0 SWMU 2- 352 Plater
0 SWMU 3 - 309 Plater
0 SWMU 7 — Acid / Caustic Strip Tank
e Area 3 — East Storage Area
0 SWMU 21 - Concrete Pad
0 SWMU 22 — Site Assessment Area
e Area 4 — Nalco Areas
0 SWMU 25 — Nalco Pit Area
0 SWMU 26 — Bulk Materials Loading Area

The objective of the field investigations was to determine whether a significant release of
hazardous constituents to soil, groundwater, potable water and surface water has occurs from
these SWMUs, AOCs, AOIs, and Areas. Based on the results on the initial RFI field
investigation, it was determined that a significant release has not occurred at six investigated
areas. These determinations were documented to US EPA and IDEM in the Stage I Report (Earth
Tech; July 31, 2001). These determinations and their basis are discussed in Section 4 of this RFI
report. Areas where results show that a significant release has not occurred are summarized in
Section 6.1.
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For areas where a release was identified, further phases of field investigation were conducted
under additional approved work plan amendments. The finding of these field investigations are
discussed in Section 4 of this RFI Stage II Report. The potential health significance of the
constituents found in soil, groundwater, potable water, and surface water was evaluated in
baseline risk assessment to determine whether any of the identified releases warrant corrective
measures. The baseline risk assessment and its results are discussed in Section 5 of this RFI
Stage II Report. The conclusions regarding the need for corrective measures for each area
evaluated in the baseline risk assessment are summarized below in Section 6.2.

Interim measures to address soil and groundwater concerns at AOC 1 — South Court and
Meadowbrook Golf Course are being conducted concurrently with the RFI. Interim measures at
AOC 1 — South Court consisted of excavation to remove TCE concentrations in soil and the
mixing of HRC® into the saturated material at the bottom of the gx¢avation to enhance reductive
dechlorination of residual contamination in the soil and perched groundwater. Furthermore,
groundwater monitoring of the area will be conducted nevs:that the IM has been completed. At
Meadowbrook Golf Course, GM and Strong’s Golf L&C) the:&alf course owners, have entered
into an access agreement that will provide city \water&onnections to the clubhouse and
maintenance building, and will permanently dz¢drimisSion all thee nOtable wells known to exist
on the property.

6.1 No Significant Release Feudl

Among the SWMUs, AOCs, AO{/and. Areas investigated during the RFI, the following areas
have no significant release of hazardous constituents to soil. The determination is based on a
comparative approach in which the highest cancentration of a constituent at an area is compared
with conservative generic risk-based screening criteria.

AOC 3 — East Chromium Area
AOC 4 — Walking Track Area
AOC 5 — West Impoundment
AOC 7 —400 Plater
AOI 2 — Chromium Recovery
AOI 3 — Bay R4 Area
Area 1
0 SWMU 17 Conrail Ditch
0 West Chromium Area
o Area?2
0 SWMU 2 — 352 Plater
0 SWMU 3 - 309 Plater
0 SWMU 7 - Acid / Caustic Strip Tank
e Area 3 — East Storage Area
0 SWMU 21 — Concrete Pad
0 SWMU 22 — Site Assessment Area
e Area 4 — Nalco Areas
0 SWMU 25 — Nalco Pit Area
0 SWMU 26 — Bulk Materials Loading Area
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The RFTI findings indicate that no further investigation of these areas is warranted.

Water samples collected during the RFI from potable wells at the Meadowbrook Golf Course and
from several private residential wells near the Facility are all below screening criteria. Based on
the lack of exceedance of screening criteria, no significant release of hazardous constituents has
occurred to off-Facility potable wells.

6.2 Potentially Significant Releases

A potentially significant release of hazardous constituents was identified in soil at six areas and in
groundwater as well as surface water, based on a conservative approach in which the highest
concentration of a constituent at an area is compared with conservative risk-based screening
criteria. Using the RFI characterization data on the nature and extent of constituents at these
areas and media, the health significance of these releases under curtrent and reasonably expected
future land use was evaluated in a baseline risk assessment - The findings of the RFI field
investigation and conclusions of the risk assessment are sumsnarized below:

6.2.1 AOC 2 - Former Fire Training Area

AOC 2 arsenic concentrations in soil arg:higher{han the screerng criteria based on direct
contact. However, based on conservativz estimates of reasonadie maximum exposures under
current and reasonably expected. fature landuse, the bascline risk assessment determined that
exposures arsenic do not pose a'significant risk to humian health. Therefore, no further action is
warranted in AOC 2.

6.2.2 AOC 6 — Electroform Room

AOC 6 concentrations of chromium (total) and cyanide (total and amenable) in soil are higher
than the migration to groundwater criteria; and copper concentrations are higher than the
screening criterion based on direct contact and migration to groundwater criteria. The potential
for human exposure to chromium, cyanide and copper in soil was evaluated. The bounding risk
estimate of noncancer HI is higher than the US EPA limits for routine work exposure to soil via
direct contact in AOC 6. However, refined cumulative risk and HI estimates for AOC 6, based on
the use of 95% UCLs, are below US EPA limits. Therefore, no action is warranted in AOC 6.

6.2.3 AOI 1 - North Parking Lot

The concentrations of arsenic and iron in soil are higher than both the screening criteria based on
direct contact and migration to groundwater, and the concentration benzo(a)pyrene is higher than
the screening criterion based on direct contact at one location (BH 3A) in AOI 1. These iron
concentrations are within typical background levels in Eastern United States soil (Dragun and
Chiasson, 1991, although no Facility-specific background data for iron are available.

The potential for human exposure to arsenic, iron and benzo(a)pyrene in soil was evaluated. The
bounding estimate of noncancer HI is higher than the US EPA limit for recreational use exposure
to surface soil via direct contact in AOI 1. However, refined cumulative risk and HI estimates for
AOI 1, based on the use of 95% UCLs using cadmium and arsenic, are below US EPA limits.
Based on conservative estimates of reasonable maximum exposures under current and reasonably
expected future land use, the risk assessment determined that exposures to iron and
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benzo(a)pyrene do not pose a significant risk to human health. Therefore, no further action is
warranted in AOI 1.

6.2.4 Areal - South Court and Related Areas

Area 1 arsenic concentrations in soil are higher than the screening criteria based on direct contact
at one location SB 156. Four chlorinated VOCs (1,1-DCE, cis-1,2-DCE, TCE, and vinyl
chloride) are higher than the migration to groundwater criteria at Area 1. Several PAHs (i.e.
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene) were detected at concentrations higher than the screening criteria based
on direct contact at one location (SB 155) in Area 1. PCBs (total) concentrations are higher than
both direct contact and migration to groundwater criteria at two locations (SB 156 and SB 163) in
Area 1.

The potential for human exposure to arsenic, VOCs, PAHs, and PC1s in soil was evaluated. The
bounding risk estimates of Facility-related cumulative cancgi risk and non-cancer HI after the IM
are below the US EPA limits for routine work exposure to.€0il via direct contact in Area 1.
Therefore, no further action is warranted in Area 1«

6.25 SWMU 4 - 1002 Preplater

The hexavalent chromium concentration detected in the dgepest sample soil sample obtained from
location SB 224 is higher than the/migration to groundyvaicer criteria. Groundwater obtained from
monitoring well MW 78, installed’in”_ai) offset| boring near SB 224, detected no reportable
concentration of hexavalent chromiums ‘The lack of hexavalent chromium is groundwater at
SWMU 4 indicates that the concentraticn'ei) hexavalent chromium in soil poses no threat to
groundwater. In addition, risk assessmetit determined that exposures to hexavalent chromium do
not pose a significant risk to human health. Therefore, no further action is warranted in SMWU
4.

6.2.6 SWMU 6 — Nickel Recovery Area

The concentrations of nickel and copper in one sample are higher than the migration to
groundwater criteria at SWMU 6. The sample was obtained from boring SB 240 a sample
interval of 2 to 2.5 feet beneath the concrete floor. No deeper samples were obtained from this
location due to refusal encountered at 4 feet. The potential for human exposure to nickel and
cooper in soil was evaluated. Based on conservative estimates of reasonable maximum exposures
under current and reasonably expected future land use, the risk assessment determined that
exposures to nickel and cooper do not pose a significant risk to human health. Therefore, no
further action is warranted in SWMU 6.

6.2.7 Groundwater

Concentrations of metals (arsenic, cadmium, chromium (total), copper, lead, and nickel), VOCs
(1,1-DCE; cis-1,2-DCE; trans-1,2-DCE; toluene; 1,1,1-trichloroethane; TCE; and vinyl chloride),
and two SVOCs (methylphenol (total) and bis(2-ethylhexyl)phthalate) are higher than the
drinking water criteria in the shallow perched aquifer (Unit 1). Concentrations of cis-1,2-DCE,
TCE and vinyl chloride at MW 31 in Area 1 are also are higher than the groundwater direct
contact criteria.
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Constituents with concentrations in the shallow unconsolidated aquifer (Unit 3S) that are higher
than the drinking water criteria consist primarily of metals (arsenic, cadmium, chromium (total),
and lead) and VOCs (1,1-DCE; chloroform; cis-1,2-DCE; trans-1,2-DCE; 1,1,1-trichloroethane;
TCE; and vinyl chloride). Concentrations of cis-1,2-DCE and vinyl chloride also are higher than
the screening criteria based on groundwater direct contact in Area 1.

Concentrations of metals (arsenic and lead) and VOCs (cis-1,2-DCE, TCE and vinyl chloride) are
higher than drinking water criteria in the deeper unconsolidated aquifer (Unit 3D). The metal
concentrations exceeding the screening criteria are from monitoring wells located near the
maintenance building in the Meadowbrook Golf Course and are not Facility-related.

Concentration of vinyl chloride is higher than drinking water criterion in bedrock well MW 81
located near the southwest corner of former Plant 9. No otherConcentration in bedrock
groundwater exceeds any screening criteria.

The potential for human exposure to groundwater was evaluated for both on-Facility and off-
Facility receptor populations. Bounding estimate, ononeaizer HI is higher than the US EPA
limits for construction worker exposure to groudawatey wia direct ¢ontact in Area 1. Refined
bounding estimates of cumulative cancer wisk-=id="noncancer «Fl) tfor construction workers
contacting shallow groundwater in Atca')’ ars below US EPA\limits, except for MW-31 where
institutional control will be impleysented wiitil the infetish measure on the groundwater is
completed.

The risk assessment determined that toutine ‘worker, recreational and residential exposure to
groundwater via vapor instruction does 1ot poAe a risk to human health.

6.2.8 Surface Water

Vinyl chloride is the only constituent detected at a concentration higher than the drinking water
screening criteria in samples obtained from the large kidney shaped pond located on the
Meadowbrook Golf Course. The potential for human exposure to surface water was evaluated.
Based on conservative estimates of reasonable maximum exposures under current and reasonably
expected future land use, the risk assessment determined that exposures to surface water dose not
pose a significant risk to human health.

6.3 Recommendations
Based on the findings and conclusions of the RFI, GM plan to proceed with the following:
1. Implement a site-wide groundwater monitoring plan. The objectives of this plan will be
to monitor and evaluate groundwater quality and overall plume stability, monitor the
effectiveness of interim measures completed in Area 1 — South Court, and provide data to

evaluate the need for additional corrective measures, if required.

2. Evaluate alternative interim or final corrective measures, including both engineering and
administrative controls, as necessary for addressing on-Facility soil and on and off-
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Facility groundwater conditions. The evaluation will incorporate data collected from the
implementation of the Site-Wide Groundwater Monitoring Plan. The corrective measures
evaluated along with selected corrective measures will be submitted in the Final
Corrective Measures Proposal due in March 2008. GM will include a plan for
groundwater monitoring in the Final Corrective Measures Proposal.
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EXPLANATION
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RAILROAD

ISOCONCENTRATION CONTOUR

GROUND WATER CONTOUR
MARCH 10, 2005

GROUND WATER FLOW DIRECTION

VINYL CHLORIDE
CONCENTRATION (ug/L)

& MONITORING WELL
® SOIL BORING

140

CONCENTRATION OF
VINYL CHLORIDE IN
GROUNDWATER - UNIT 3D

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05

Project No.

62806

Figure

3.17

&) EarthTech

A tlIDD International Ltd. Company
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Explanation
Business Districts

AREA ZONING MAP

£
g I=1, 1=2 Industrial Districts GENERAL MOTORS CORPORATION
R—2, R—3, R—4 Residential Districts MLK BOULEVARD FACILITY
F Floodway Date 06-05
. . \ Figure
Map provided by Cltprnitieiiasdanzon Project No @ EarthTQCh
Planning Department. Last : 3.18
nqQF .
updated September;129€. 62806 A tqca International Ltd. Company
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® Soil Boring
4 Survey Pin
FH Fire Hydrant
LP  Light Pole
PWP Electric Pole
SD Storm Drain
vV Valve

See Figure 2.2 for general area location. Drawing base
modified from property plat and description prepared by
Alta Land Title Survey. Plat drawing was transformed
and rotated to the Indiana State Plane (IN 1301 East)
Coordinate System (NAD 83) using USGS monument

(4N : oV
° ° e Gravel 0SD
o SD
P %P
Plant 6 Drive
o FH T
T Conc.
Wall
Asphalt *
i
P
X
Fire Protection
System
Water Tower i
\ / i Grass
AAAAA ../ x
b 3
+ ®sB 143 +
Grass (
x
SB 142@®
x
SB 141®
x
SB 140®
Explanation T E
* * Fence & PWP

0

40

s ™ s =

Feet

SAMPLING LOCATIONS

AOC 2 - FORMER FIRE TRAINING AREA

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05
PID LA 1286. Soil boring and survey pin locations based & Figure
on GPS and total station field survey, Novemier 23U0. Project No. Eal'thTeCh 41
62806 A tqca International Ltd. Company .
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3
Wastewater
Treatment
Building
0 25
s ™ s ™ s |
Feet
Asphalt
Blender
® Tank
SB 170 Pump
® House
,..'/
./'/.
5B 169 S8 219 SB 220 ® ® SB 221
SB 171
© L ©° 09 .
\ ) I
/ SB 168-’—/ ‘= 5B218 !
¢ Manhole )
Tank 1 Tank 2 Tank 3 o Clarifier
Wastewater P Tank 4 Tank
Treatment ®
Building °
Vent —=0
Concrete [Mixing Tanks
o
[
Tank 5 Tank 6 o Tank 7 Tank 8
]
O
o}
Manhole Water Valve
Explanation
* * Fence Line
Building Outline SAMPLING LOCATIONS
Power/Light Pole Power/Light Pole @ Soil Boring AOC 3 - EAST CHROMIUM AREA
\ \ ® Soil Sampling Location GENERAL MOTORS CORPORATION
) \ MLK BOULEVARD FACILITY
% % % % % % % % % % % % % % % % % % % ot TP buildi ; ted struct Date 06.05 Fiqure
ote: e uildings and associated structures @
were demolished in October 2002. Project No. EarthTeCh 4.2
See Figure 2.2 for general location. 62806 Atl[t.‘ﬂ International Ltd. Company '
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: 29th, Street
[

- .
— . e— - o — - -
uMH * % % X--,‘( -x- o T Ce— o e— o  m—
x| P ~ x X% ¥ tva -X - —X - -X_
*LP =P
°SD
® EMH ®EMH
Grass
*SD
SB 126 SB 124 SB 122
® ® Q ©
@
SB 127 SB 125 Paved Asphalt
SB 128®@
—136 $B 138
By ® SB 120
SB 129 Infield
SB 130 SB 152
A4
©
SB®131 SB 133 Grass
3 Explanation
2 - Property Line Concrete
Railroad Storage Area
% % Fence
————————— Sewer Line
® Soil Boring
EMH Electric Line Manhole
0 60 LP  Light Pole
e = |
MH  Manhole
Feet o Storm Drain SAMPLING LOCATIONS
AOC 4 - WALKING TRACK AREA
See Figure 2.2 for general site location. Drawing base GENERAL MOTORS CORPORATION
modified from property plat and description prepared by MLK BOULEVARD FACILITY
Alta Land Title Survey. Plat drawing wo(s trcmsformed) Dato 06.05
and rotated to the Indiana State Plane (IN 1301 East . Figure
Coordinate System (NAD 83) using USGS mig#ilinian: Project No @ EarthTeCh
PID LA 1286. Soil boring locations based on GPS ' 4.3
and total station field survey, November 2600 62806 A T @ International Ltd. Company
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! SB 182®
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Parking Lot 5

Explanation

— = = = Property Boundary
—x— % Fence Line
—+———+—— Railroad
Building Outline
&  Monitoring Well
®  Soil Boring

See Figure 2.2 for general area location.

MW 24 4B MW 25

SAMPLING LOCATIONS
AOC 5 - WEST IMPOUNDMENT AREA

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05 Figure
S—
Project No. @ EarthTeCh
’ 4.4
62806 A tqca International Ltd. Company
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BH 10

Vacant Parcel \
BH 11 BH 12
@ 1
®
BH 13®
BH 4A
® BH 9A
® (®BH 15
BH 14® & MW2-01
BH 8A
BH 6A
BH 5A BH 7A
® ®
% X % SO L.
|
0
b
North T Ball Diamond
Parking Area
MW3—Q4 1
%

25th Street

— o —

Explanation
m— = = = Property Boundary

—x%—x—— Fence Line
—+——+—— Railroad
Building Outline
& Monitoring Well
® Soil Boring

|:] Former Coal Pile Area

SAMPLING LOCATIONS
AOI 1 NORTH PARKING LOT

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05 Figure
S—
Project No. @ EarthTeCh
’ 4.5
62806 A tqca International Ltd. Company
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®
SHU185
SB 248
®
SB 250
®
MW 2
)]
4]
MW 2R
E
S
Explanation
—*——*— Fence Line SAMPLING LOCATIONS
Building Outline AREA 1 SOUTH COURT - SB 155
@ Monitoring Well GENERAL MOTORS CORPORATION
0 25 ® Soil Boring MLK BOULEVARD FACILITY
e i Date 06-05
Figure
Feet Project No. @ EarthTeCh
‘ 4.6
62806 A tqca International Ltd. Company .
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© -SB 275

®SB 176
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—_.— IM Excdyvction Boundary
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SB 284® SB 279@ @\ @ @SB 280 @SB z82

@SB 156

- /
-
& MW - —
SB 162 ® -
-
~ 2
/“ ;
0 40
e ™ s = |
Feet
Explanation
- Property Line
— e Feree SAMPLING LOCATIONS
Building Outline AREA 1 SOUTH COURT - SB 163
& Monitoring Well GENERAL MOTORS CORPORATION
. . MLK BOULEVARD FACILITY
® Soil Boring
Date 06-05
Figure
S—
See Figure 2.2 for general location. Project No. @ EarthTeCh 47
62806 A tqca International Ltd. Company
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Former West Hazardous
Waste Storage Building

Explanation
-- Property Line

Railroad

Fence
Building Outline
@ Monitoring Well

x
x

0 30 ® Soil Boring
s = |
Feet CMP Corrugated Metal Pipe
P Light Pole SAMPLING LOCATIONS

AREA 1, SWMU 17 - CONRAIL DITCH

GENERAL MOTORS CORPORATION

See Figure 2.2 for general area locations. Drawing base modified from MLK BOULEVARD FACILITY

August 24, 1998 property plat and description prepared by Alta Land

Title Survey. Plat drawing was transformed and rotated to the Indiana Date 06-05 Fiqure
State Plane (IN 1301 East) Coordinate System (NAD 83) using, HSGS , @ EarthTech 9
monument PID LA 1286. Monitoring well and soil boring locations Project No. 4.8
) . nn .
based on GPS and total station field survey, November 2001 62806 Atl[t.‘D International Ltd. Company
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Main Plant
Building

NORTH

v\ MW 18
= = \ V¥sB 102
Feet

R \\

\?SB 101

A\ s
))

//

/

West Container
Storage Building

SAMPLING LOCATIONS
S AREA - 1, WEST CHROMIUM AREA
% % Fence GENERAL MOTORS CORPORATION
Building Outline MLK BOULEVARD FACILITY
Date 06-05
® Monitoring Well @ Figure
® Soil Boring Project No. EarthTeCh 4.9
62806 A tqca International Ltd. Company
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SWMU 22
SB 151
®
SB 153
® ®
SB 152 / 0 20
e
X @
b 3 ¥* ¥* X% ¥% % * ¥* X% X% X% ) S ¥ ¥*
®SB 2 SR 458
® 1 SB 244
x @
Former East
I} Hazardous
Waste SB 157 55@159 |
| Storage ®
Building SB 160 @ SB 217
T 5%1 SB 161
@ X
¥ SB 243
X @
x
X .
Explanation
xX .
% * % \x % % % % % —*—*—— Fence Line
\ ——  Building Outline
® Soil Boring
SWMU 21
SB 246
®

See Figure 2.2 for general area location.

East Storage Area

SAMPLING LOCATIONS
AREA 3 - EAST STORAGE AREA

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05 .
Figure
Project No. @ EarthTECh
’ 4.10
62806 A tqca International Ltd. Company .
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Plant 9
Concrete
Concrete Containment
Former 8,000 Gal.
Waste MEK Tank
® SB 145 ®SB 144
SB 148
® ® ®SB 150 ®SB 147
SB 149 ®SB 146
|
i
SWMU 25 SWMu-26 —
NALCO Pit
(Inside Building)
NALCO Areas
Plant 9
L]

Concrete

NORTH

0 25

s ™ s ™ s |
Feet
Explanation

Building Outline
® Soil Boring

See Figure 2.2 for general site location.
Drawing base modified from property
plat and description prepared by Alta
Land Title Survey. Plat drawing was

transformed and rotated to the Indiana

State Plane (IN 1301 East) Coordinate

System (NAD 83) using USGS monument
PID LA 1286. Soil boring locations

based on GPS and total station
field survey, November 2000.

SAMPLING LOCATIONS
AREA 4 - NALCO AREAS
SWMUs 25 AND 26

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05 .
Figure
Project No. @ EarthTECh 4 1 1
62806 A tqca International Ltd. Company .
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Sump \
_________ e _Columny e O
e
| SB 225 ® SB 2:‘_74@“ MV 78 Trench ®
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|
| —
|
|
<
<
EI
3|
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|
|
|
|
|
| o
| N
| Explanation SAMPLING LOCATIONS
| @ Monitoring Well SWMU 4 - 1002 PREPLATER AREA
b ® Soil Boring AND AOC 7 - 400 PLATING AREA
® Surveyed Building Column 0 20 GENERAL MOTORS CORPORATION
s = e = MLK BOULEVARD FACILITY
Feet Date 06-05 Figure
Project No. @ EarthTeCh 4 12
62806 A t([t.‘D International Ltd. Company .
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~—  FORMER FLOOR TRENCH - FILLED IN PLACE (10/91) SEE FIGURE 4.18 FOR GENERAL LOCATION
ROOM NUMBER
®  SEWER DISCONNECT (DISCONNECTED 10/91)
o MW-ER-3
E=———5 BRICK WALL FIGURE 4.13
T MASONRY WALL SAMPLING LOCATIONS
BH3(  SOIL BORING/SAMPLING LOCATION FOR SUBSURFACE SOIL SCREENING EVALUATION JANUARY 2003 AOC 6 - ELECTROFORM ROOM
3 = SOIL BORING/SAMPLING LOCATION FOR EXTENT OF CONTAMINATION INVESTIGATION APRIL, MAY, AND JUNE 2003 GENERAL MOTORS CORPORATION
ﬁ.\ ° TEMPORARY MONITORING WELL LOCATION MLK BOULEVARD FACILITY
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Nickel Recovery Area

Explanation
® Soil Boring
0 20 ® Surveyed Building Column
e ™ e ==

Feet

SAMPLING LOCATIONS

AOI 2 - CHROMIUM RECOVERY UNIT

AND

SWMU 6 - NICKEL RECOVERY AREA

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05

Project No.

62806

& EarthTech | ™

4.14

A t([t.‘D International Ltd. Company
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352 Plating Area SB 236 ©

Acid Caustic Strip Tank Area

SB 235 309 Plating Area

SB 234

Z¢ uwnjog

N

S8 237 @ || S Sump

RN
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L

O|l®sSB 231

Sump —/

Sump ~\)

N

Feet

®
SB 238

Explanation
® Soil Boring

® Surveyed Building Column

m Former Location of 309 Plater

SAMPLING LOCATIONS

AREA 2 - 352 PLATING, 309 PLATING
AND ACID CAUSTIC STRIP TANK

GENERAL MOTORS CORPORATION
MLK BOULEVARD FACILITY

Date 06-05
&) EarthTech
Project No. art ec
62806 A tqca International Ltd. Company

Figure

4.15
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yel brn, moist

Awi Lmy sd, m,

Sd, m—c, brn, wet

Sdy Im, f-m, qry,
wet, occ stones

Lm, sl qran, qry, wet

1D

Gv, m, gry, wet

o
(o)
ral

bT/

.)|

TD 53.0°

,,***: Cinders & glass, blk, moist (fill)
Cinders, blk, moist, acc glass (fill)

—| Shy cly, v dk qry, moist, occ pebs

— o Shy cly, dk yel brn, moist
Cinders & glass, blk, maist to dry (fill)

*
| Shty cly Im, dk gry brn
wet, mixed w/gv (fill?

Gloss & brick frags

—— | Sty cly, yel brn, 8l moist to dry

UNIT 2

Shty cly Im, gry brn, moist, few grans

. Sd, f-m, yel brn, wet
Sd, f=m, yel brn to brn, wet

Sd to sdy Im, Vi, gry, wet O, f, w/c sd, wet

Sdy Im, peb, gry, moist to wet

Gv, ¢, wet, some f-c sd

Sdy Im, peb, gry, moist to wet
59 Sd and gv, m—c, qry, wet

__— Sd and gv, m-c, muddy, gry, wet

Muddy sd & qv, c, wet Sd, m-c, gry, wet

S6, mc, gy, et ———]

Lm, sl qran, qry to gry brn,
moist to dry, occ stones

Lm, gry, gry, moist to dry,
occ pebs and grans

| Sdy cly Im, dk gry, dry, paleosol

SAMPLE ID: SB205-29.0

SAMPLE ID: SB207-25.0

BROMODICHLOROMETHANE
CHLOROFORM

1,1,1=TRICHLOROETHANE

CIS—1,2—-DICHLOROETHYLENE

VINYL CHLORIDE

SAMPLE ID: SB206-20.0

1,1,1 =TRICHLOROETHANE

CIS—1,2—-DICHLOROETHYLENE

SAMPLE ID: SB206-39.0

CHLOROFORM

VINYL CHLORIDE

BROMODICHLOROMETHANE

CIS—1,2-DICHLOROETHYLENE
DIBROMOCHLOROMETHANE

sandy

Slty cly Im, dk yel brn, moist, occ pebs

clay

o

sandy
clay loam

o

(o}
<

pebbl

\\Ioomy
sand s sand
Pany

sandy loam

SAND
\

vC—cC m f

USDA TEXTURAL CLASSIFICATION

<50% GRAVEL

SILT °0%
MUD
(SILT & CLAY)

4 Lm, gry, moist 1o dry, occ pebs and grans

UNIT 2

UNIT 3

—_ —_— —
_

Shty cly, v dk gry br

SAMPLE ID: SB208-29.0

1,1-DICHLOROETHANE

CIS—1,2—DICHLOROETHYLENE

muddy gravel

sandy gravel

sandy gravel

>50%

9:1 SAND

SAND:MUD RATIO

GRAVEL

TEXTURAL CLASSIFICATION OF GRAVELS
MODIFIED FROM FOLK (1954)

SB 205/205B SB 202 SB 201
L SB 203A/B MW 45/46
+ o+ e [+ + 4 Shty cly Im, yel brm, SB 204/204B
SO e I il
Lt o 7T —— i
[+, *,*| Cinders, blk, dry, occ qlass (fill) o+, linders, blk, w/qlass A === NIT 1 [+, T2 Cinders & ebnc, blk, dry (fill)
. + & plostic, dry %ﬁH) ISR === [+ ]
o Lt + o+ L e —
L Lty Lt [* C\g‘iera & glass, [——— Slty cly Im, brn yel, maist,
LT .t Lt » dry [———{ occ pebs & grans
o — | Tm, peb, Oy togr—de—maist |+ + Y =
—— S k yel brn, d Lt — -
=1 Slty cly Im, gry brn, dr : ! 2w L4 =
— 5d, f-m, ya dry to Tmor LTty =
: = ——] Slty cly Im, yel brn, moist frrmr sz
Mw 49 M E e ot —— | MW 46
< : ‘ Sd, f, brn, wet o Sd, f-m, yel brn,
: 50, m-=c, yel bm, moist fo wet °-——{ Lm, gron, gry brn, moist 9 Sd, f-m, yel brn, moist to wet
[ 5d, m=c, yel brn, moist to wet
5d, m—c, yel brn to brn, L ]
UNIT 38 wet, occ pebs ~] Sd, m=c, sl gran, wet —
."Qéa o, . W | :::: L, gry, moist, acc. pebs St Im, gry, maist to wet
= = ‘ ==
= — | —_° — O :_:'
O:_E Lm, peb, gry, moist to dry =" Lm, gron, gry, moist :%%g& [—
e -] L Bk iy
[—] —~ ' _g_ Lm, gry, moist i
] — |ID_35.0 H— " /_‘ —
—— Sdy Im, sl peb, gry, maist - — — FC ol L —] [— -
N st :%’%BS Gv, m, & sd [— —
] U N |T 3 D 2004 m-c, wet o — ] o — ]
— = Lmy sd, vf, qry, wet _ =N [ — [—_of Lm, peb, gry, dry
— - 1Sd m-c gy wet = — —4|— - — - ] o — ]
F—e—— Cly Im, peb, dk gry w/ — ) TD 39.0°
= —o| v dk gry mols, dry [— 1 Lm, qry, dry to sl moist Sd, m—c, w/oce f qu, wel
==—"Lm, peb, dk gry brn, dry I ENSX ’ ’ ’
P ase NIT 4 o
U D 46.0' o%éo_c
Dédfg
(70
:::: Lm, sl gran, gry, moist
15 ]
1.4
1.2 TD 55.0°
1.1
SAMPLE ID: SB202-20.0/20.0-D SAMPLE ID: SB204—18.0
1,1,1-TRICHLOROETHANE [2/2.2 TOLUENE : :
SAMPLE ID: SB202-28.0
BROMODICHLOROMETHANE | 1.4 SAMPLE ID:_SB203-34.0
CHLOROFORM 6.1 CHLOROFORM
VINYL CHLORIDE 5.8 VINYL CHLORIDE
SAMPLE ID: SB201-22.0 SAMPLE 1D: SB203-20.0
BROMODICHLOROMETHANE | 1.1
1,1,1=TRICHLOROETHA .
— CHLOROETHANE | 3.2 CHLOROFORM 3.1
SAMPLE ID: SB201-25.0
1,1,1-TRICHLOROETHANE | 2.7 SAMPLE 1D: SB203-16.0
1,1-DICHLOROETHANE 1.1 TOLUENE
SAMPLE ID: SB201-35.0
1,1,1=TRICHLOROETHANE 1.7
VINYL CHLORIDE
SQOIL CLASSIFICATION TRIANGLES GRAVEL
100%
W
SNESY gravel
80%
a=gsmep:
o® 09g
PoOO
e muddy SIS

EXPLANATION

WELL SCREEN

HYDROPUNCH SAMPLE

SAMPLE ID: SB204-18.0

TOLUENE

SAMPLE ID: SB208

70/51.0-D

1,1—DICHLOROETHA
1,1—DICHLOROETHY Lt

TRICHLORGETHYLENE
i_\'ll\‘YL CHCEORIDE

CIS—1,2% DK MLORGETIYLENE |3
TRANS 1.2~ DIGFL OROETHENE

MW 39 /40
SB 208
=] Slty cly Im, dk yel brn, dry
[— - to moist, occ grans
Sty cly
Sity cly, yel brn, moist
Sd, f, yel brn, sl moist
CLoA Lmy sd, ¢, w/m qv, yel b,
),Oo( moist to wet
Sit, yel brn & brn, moist
— - SIt Im, gry, moist
:::: SIt Im, gry brn, moist
MW 39 ——]
MW 20 M—]
o —
D—:—D Lm, peb, qry, dry
[—d
— Sd, m—c, yel bmn, wet
MW 40 Evé‘}gé
—H20%(
0059
350
FO2
=205 Sd, ¢, w/f-m qv, gry, wet
05
$04
“O-‘OO
R
0O
Sd, vf, gry, wet
— ITJo
eI
FIS094 Sd, ¢, w/m=c qv, gry, wet
=9
= 9 Muddy qv, m—c¢, w/
P Csq _ ’ !
MW 39 :ﬁg m-c sd, gry, w
_F99q
—1 S =T, qry, wet
= —
=
[—o| Lm, peb, gry, moist to dry
°_:_°
D 57.0'
I 200/230
<20/32
702/4300
30160
<20/20
100/130

200

e ™ e ™ ey = —]
HORIZONTAL SCALE (FT)

10X VERTICAL EXAGGERATION

CONSTITUENT NAME

Sty cl Im, dk, yel brn, moist

Lm, sl peb, dk yel brn, moist to dry = —

Lmy sd, m, yel brn

H
[

I
o

ID
|

o

Sd, m—c, b, wet

Sd, m—c, brn to gry, wet

Sd, m—c, w/f g, gry, wet

Sdy Im, f, gry, wet

D’

Lm, peb, gry brn, moist to dry

SAMPLE ID: SB212-24.5

1,1-DICHLOROETHANE
CIS—1,2—DICHLOROETHYLENE

VINYL CHLORIDE

TRANS—1,2 -DICHLOROETHENE

SAMPLE ID: SB212-42.0/42.0-D

1,1-DICHLOROETHANE 140/120
CIS—1,2—-DICHLOROETHYLENE [1800/1700
TRANS—1,2 -DICHLOROETHENE 62/52
VINYL CHLORIDE 87/79

GROUND WATER ELEVATION ON MAY 17, 2004
HYDROPUNCH GROUND WATER SCREENING SAMPLE
IDENTIFICATION NUMBER

_— CONSTITUENT CONCENTRATION IN MICROGRAMS PER LITER (ug/L)

ONLY RESULTS ABOVE METHOD DETECTION LIMIT ARE LISTED

al

WWTP

SB 203
MW 48/49
SB 206

MW 47

INDEX MAP

MW 45/46

RS
§
0 400
e
FEET

NORTHEAST
890
MW 41 /42
SB 210
SB 209 MW 28 MW 43/44 880
. Eal= isphall & erismen—stome— SB 211
t to wet = P 7 =]
oo e =1 Sity cly, bk to It olv brn, moist '_)—U_: Aopholl & crushed s\ge ]
™, moist, occ pebs, tr coal :::: = { Slty cly Im, dk yel brn, N moist ] il—‘_)— Asphalt & crushed stone
Slty ‘c\ty,tv dkt gry bm &‘cfye\ brn, =1 Slty cly Im, bl & v dk gry, moist ——— Sdy Im, bf, ik yte\ brn, dry, ] ’ [ ——— Sty cly, yel b, moist
moist to wet, occ coal frags =] to wet, occ pebs & grans OCC peps d stones ] ——]
= Sit, yel b 1t t — ]
=] T e — ] UNIT 2 —=——1| St Im, yel brn, dry, com grans,
] = it Im, yel brn, dry _ = —] {r pebs & stones 870
:::: Sty cly, yel brn, moist to dry > Im. f. deyel b, moist
— Sd, f, yel brn, moist
Sd, f, yel brn, dry, tr stones Sd. f=m, brn, dry, {r gv & stones oo Sd, f & sit, pale yel, wet s
s MW 20 o [
f ot | Sdy Im, f-m, brn, dry, tr gv MW 44 N/
y 1o mois Sd, m, yel brn, dry, tr stones ] Sdy Im to sd, f, yel br,
P —] S e e moist to wet 860
MW 42 ] Lm, gry b e brn, moist, few pebs M. .- . __  _ __ iz
MW 47 Moo — . Mw2s UNIT 3S wmw 43 ¢
o)
5d, m—c, yel brn to brn, wet 8%%0‘2 Sd, ¢, w/f g, yel brn, wet - Sd, m—c, occ f gv MW 29 Sd, f, yel brn, wet
o3 RIS Sd o It b t _| SIt w/vf sd, brn, wet
)‘fgoovél Sd, ¢, w/f qv, brn, wet PO P, e —
07 =i
MW 42 Sd, f=m, yel brn to gry, wet = 850
Sd, f=m, qgry, wet 44 E—:— Sdy Im, vf, yel brn to gry, wet
:::: Cly Im, qry, wet, tr pebs Sty cly, 1L gry, wet \E_:_
Lmy, sd, f, & sd — —— ‘
‘mmy Seb, oy, Sweyt l5—— Lm, peb, gry, moist Slty cly w/c sd beds, It gry, wet =—=-———10Cl w/slty cly lams, gry, moist
bCo( —=
0 0% Mudd t K@K ——=
oo d Muddy gv, ¢, gry, we (o]
S4, f-m, brn, wet o NN ] Sity cy, gry, moist 840
0 540
MW [41 o= UNIT 3D (&
— —o Cly Im, pgb, dk yel S0
ED_;T: o_—_o brn to b\ moist s@o.oc
> Cly Im, peb, dk gry b e e
[— o Yl 'm, peb, gry orn, ]
lo——| dry to sl moist, paleosol s ?0%3‘5 Sd, ¢, w/gv beds & pebs
::E TD 45.0 )"Od?C [——{ tm, sl gran, gry to
o — ' MW 28 ?é'%;ooc :::: qry brn, moist 830
™ 4000 UNIT 4 SRS —
% —
o, ‘s
20+(]
e ly Im, peb, yel brn, moist 54, m=¢, gry brn to brn,
ey gly Im, peb, , wet, some f gv
D 55.0 v “OE
Bf,O'v
e 820
szl Sd, ¢, w/f-m gy, gry, wet
43 );0'%(
R = He
= — —{ Slty cly, gry brn, moist
0—:—0 Lm, sl gran to peb, v dk
[—"o| qry brn, moist
o — 810
SAMPLE ID: SB209-39.0 ,
1,1 =DICHLOROETHANE 34 O 67.0
CIS—1,2—-DICHLOROETHYLENE | 330
VINYL CHLORIDE 12
SAMPLE ID: SB209-22.5 800
1,1=DICHLOROETHANE 1400
CHLOROETHANE 180
CIS—1,2—DICHLOROETHYLENE (6400
TRANS—1,2—-DICHLOROETHENE | 200
SAMPLE ID: SB211-60.0
CHLOROFORM 1.7
CIS—1,2—DICHLOROETHYLENE | 1.2
SAMPLE ID: SB210-40.0 SAMPLE ID: SB211-52.5
1,1=DICHLOROETHANE 100 CIS—1,2—DICHLOROETHYLENE | 4.8
CIS—1,2—DICHLOROETHYLENE (1700
TRANS—1,2—-DICHLOROETHENE | 25
VINYL CHLORIDE 12
SAMPLE ID: SB211-20.0
CIS—1,2—DICHLOROETHYLENE | 4.9
SAMPLE ID: SB210-31.0
1,1=DICHLOROETHANE 380
CIS—1,2—-DICHLOROETHYLENE |5000
TRANS—1,2—-DICHLOROETHENE | 64
VINYL CHLORIDE 65
Y — -
MW 43/44
MAIN
BUILDING MW 28,29
PARKING
SB 209
FORMER HAZARDOUS
WASTE STORAGE MW 41/42
I
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