Remedial Investigation Report
for the

Eastern Michaud Flats Site

Part |

Executive Summary

Prepared for
FMC Corporation
J.R. Simplot Company

Copy No.

Bechtel Environmental, Inc.
August 1996

95-2537g.014 nt, 1



Parts| and |1 — Executive Summary and Surface and Subsurface Characterizations

Table of Contents

Section Page
EXECULIVE SUMIMIAIY ...ttt sttt b et st sre et et esne e ES1
L INEFOTUCTION. ...t n b srennenre s 1-1

0 O o Y O (= 11 o Y2 1.1-1
1.1.1 Summary of FMC OpErations.........ccceoereerierrieseenieesieseesiessee e seeeee e 1.1-1
1.1.2 Elemental Phosphorus Production............ccccccceveeveesesieeneene e seeeenn 1.1-2
1.1.3 Waste or By-Product Management PractiCes..........cccevereennreenennnene 1.1-3

1.1.3.1 Waste or By-Product DesCription..........cccceveveeveereeierseenees o 1.1-4
1.1.3.2 Waste or By-Product Management Facilities..................... 11-7a

1.2 SIMPIOt SILE HISIOMY ....eeeecieceeceee et e 1.2-1
1.2.1 Summary of SImplot OPErationS.........c.ceeereriiereerieeie e 1.2-1

1.2.1.1  Phosphoric ACid Plant........ccccceveeieeceneee e 1.2-2

1212 Sulfuric ACIA Plant ... 1.2-2

1.2.1.3  Ammonium Phosphate Plants..........ccccceeeevveeeieeneeieseennns 1.2-2
1.2.1.4  Ammonium Sulfate Plant ..........ccoceveieiineneneneeeeeeee 1.2-3

1.2.1.5 Triple Superphosphate Plant ..........ccccccovveeveeieveenecceceeens 1.2-3

1216 Super ACIA Plant.......ccocooiieiiiiiiieseeeeee e 1.2-3

1.2.1.7 Liquid Fertilizer Plant ........cccoceveeieeceseece e 1.2-3
1.21.8  UAN-32 Plant......cccooiiiiiiieieeee e 1.2-3
1.21.9  AmMMONIAaPIant........cccooiiiiiiiiereees e 1.2-4

1.2.2 Waste or By-Product DeSCription .........ccceveriereenenninneeneeee e 1.2-4
1221 Gypsum Solidsand Liquids.........ccccceeveeeervnieveeseeeseenens 1.2-5

1222 Waste Oilsand SOIVENES.........cccerereeieeieiese e 1.2-5

1.2.2.3 Noncontact Water and Laboratory Wastes..........ccceeveuvennens 1.2-5
1224 1rrigation WELES ......oooeieiiieieeee e e 1.2-5

1225  AIFEMISSIONS....cooiiiiiiiiircieeene e 1.2-6
EMFdocs\EPAresp\TOC_sil.doc i Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Section Page
1.2.3 Waste or By-Product Management FaCilities .........ccccooeveeienensennnnne 1.2-6

1231  GYPSUM SEACKS....ccieiieeeeiieie e e e e 1.2-7

1.2.3.2 Former East Overflow Pond...........cccoeiiiinininininnece 1.2-7

1.2.3.3  Water Treatment PONAS..........ccooorveirenreienieneseeseseesecenees 1.2-7

1234  LandfillS.....cooeiiiii s 1.2-8

1.3 Summary of Previous INVEStIQatioNS.........cccueveeiieneereeeseese e seeesie e 1.3-1

1.3.1 Characterization of General Water Chemistry........c.ccoeeveeieneencennene 1.3-2

IR T 0 S o 1 o SRS 1.3-2

1.3.1.2  GrOUNCWBELEY .......ceeeieeiiiesiesiesie et 1.3-4

1.3.2 Identification of Constituentsin Batiste SPring........cccccceevevevceereeennene 1.3-5

1.3.3 Identification of Constituentsin Grounawater...............ccooerererereennn. 1.3-6

1.3.4 Identification of Constituentsin Surface Water and Sediments........... 1.3-6

1.3.5 Ecological INVEStIgatioNs..........cccceererierienienie et 1.3-8

1.35.1  AQUALIC SUMNVEYS......cccueeeeeteeieeeesieeste e e e sae e sse e sneesaens 1.3-8

1352 Terrestrial INvestigations.........ccooeevereneenene e 1.3-9

1.3.6 AT QUAITY .ooeeeeieeeeee s 1.3-11

1.3.6.1 Particulate (TSP and PM1p) MoONIitoring............ccoeevveenuenes 1.3-11

1.3.6.2 Sulfur Dioxide (SO2) MONItOring.......ccccceveeereerueseeseesennne 1.3-12

1.3.6.3  Huoride MOoNItoring ........cceoeererrieneenenieeseeseesee e 1.3-12

1.3.6.4 Airborne Deposition and Soils Impacts.........ccccceeveereennnee. 1.3-12

1.3.7 FMC Facility INVeSLIgatioNS..........coovrerrierieieerieseesiee e 1.3-13

1.3.8 Simplot Facility INVEStigationS ..........ccuevvreeereereeieseeie e esee e 1.3-15

2 Study Area INVESHIJAtiONS. ......coiiiieiee ettt a e sre e 2-1
2.1 Potential Source and Facility Soil Investigation...........ccccveeevieeresceeseenieeeeee 2.1-1
211 Sampling and AnalySiS ProCeAUIES...........ccoeereriieneenieeie e 2.1-1

2111 Field DOCUMENELION ........ccveeeeereeeeeie e 2.1-1

Revision to EMF RI Report i EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — Table of Contents

Section Page
21.1.2 Sampling ProCedures..........ccoeevereieenene e 2.1-2

2.1.1.3 Decontamination of Sampling Equipment .............ccccceeueenee. 2.1-4

21.1.4 Chemical and Radiological AnalySes........ccccovereineenierennne. 215

2.1.2 FMC Areas Of INVESHIQatioN.........cccveeerieeiesieseeieeseesie e see e seeneens 2.1-5
2.1.21  FMC ProCESS SOUICES.........ccruerrireenreeiesnesieesse e sre s 215

2122 FMCFaCIity SOIS...ccciiiiiiiie i 2.1-7

2.1.3 Simplot Areas of INVeStIgation ...........cocceverieereereenenee e 2.1-18
2.1.3.1  SIMPlOt ProCESS SOUICES .......eceerieeierieesieeeesieeseeseesreeeenns 2.1-18

21.32 Simplot Facility SOIlS......ccceiiiiiiinreereeeee e 2.1-20

2.2 Surface SOil INVESLIGALION........ccieeiieiesieie e ens 2.2-1
221 Sampling Location Selection ProCeSS.........occoveriineeneniieneeseeee e 2.2-1
2211 SOU TYPES.ceeieeiereeseesereeeesseeeeeeseeessseeesess s esesesesesesesesens 2.2-3

2.2.1.2  TOPOGrAPNY....cceeeieeesteeieeeesiee et sre e sae e e ses 2.2-3

2213 LA USE. ..ot 2.2-3

2.2.2 Sampling and AnalySiS ProCeAUIES..........cccoeereriiireenieeiie e 2.2-4
2221 Field DOCUMENELION ........coveeeiiereeeeeie e 2.2-4

2222 Soil Sampling Procedures ..........coceveeienieneenieneesee e 2.2-6

2.2.2.3 Decontamination of Sampling Equipment .............cccccveueenee. 2.2-6

2.2.2-4  Chemical and Radiological AnalySes........ccccevereireenerennne 2.2-7

2.3 Hydrogeologic and Geologic Subsurface Investigations...........ccceceeveereeeenee. 2.31
231 Summary of Field ACHVITIES.......cooiiieieee e 2.3-1
2.3.2 Boring and Well Location Selection ProCESS..........cccvevevevieereeieeseennns 2.3-2
2.3.3 Drilling MethOdS..........coiiiiiiieeeeeeee e 2.3-3
2.3.4  CONSIIUCTION....ctiiieeieriiteesi e e 2.3-5
235 WEell DevElOPMENL .......coiviiiieeee e 2.3-6
2.3.6  Groundwater SAMPIING ......cccccvereeieeieereeie e 2.3-6
EMFdocs\EPAresp\TOC_sil.doc iii Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Section Page
2.3.6.1 Groundwater Sampling Procedures...........cccoveneeneennrennne. 2.3-7
2.3.6.2 Decontamination of Sampling and

Measurement EqQUIipMENt..........cccevveveevieeseere e 2.3-10

2.3.7 Chemica and Radiological Groundwater ANalyses........ccccveeereeennee 2.3-10
2.3.8 Weéll Abandonment and Boring Backfill Methods.............cccceneee.. 2.3-10
2.3.9 Down-Hole Geophysical LOGQiNg ......ccccerverierreenenrieneesieesie e seeeeenne 2.3-11
2.3.10 HydrogeolOgiC TESHING......cccuevuereerieeieseesieeeeseesteeseeseesreeeesseeseeenne e 2.3-12
2.3.10.1 PUMPING TESES.....eiiieiiiierieeiesiee e s 2.3-13

2.3.10.2 SUG TESES...cviiirierieriirie ettt 2.3-15

2.3.10.3 LabOratory TESES....ccevereerieeieeieerieeeesiee e s 2.3-16

2.3.11 Decontamination and Handling of Waste Materials...........cccccevuennee... 2.3-16
2.3.12 SUNVEYING .ottt sttt s a e se e be et e sseesre e e 2.3-17
2.3.13 Water-Level MONITOrNG .....ccceveereeieceerie e seeseesee e esee e 2.3-18

2.4 Surface Water and Sediment INVestigation...........ccoeceeveeneneeneeniesieesee e 24-1
24.1 Surface Water INVESLIQatioN.........cccveeereeieseesieeeeseeseesie e see e seeneens 24-1
2411 Sampling Locations Selection ProCess.........ccocevevvreeniereene. 24-2

24.1.2 Sampling and Analysis Procedures.........c.ccoceveeceereeniecneee 2.4-3

24.1.3 Stream Gauging ProCcedures...........cocevereereenenieeseenieseeees 2.4-6

2.4.2 Sediment INVEStIgatioN.........cccveieeieeeerie et 2.4-8
24.2.1 Sampling Locations Selection ProCess.........ccocveevvreeniereene. 2.4-8

24.2.2 Sampling and Analysis Procedures.........cccooevveceeneenieenenee 2.4-9

2.4.3 Dranage INVESHIGatioN .........cccereerierieeniesieeie e see s 2.4-10

25 Land Useand Demography SUIVEY ........cccceeeereereeeeseesieseeseeseeseeseesseeeesns 251
2.6 ECOIOQICAl SUIVEY ..ottt st 2.6-1
2.7 Ecological INVESLIGatioNS.........cccieeieeiesieeie e seesie e seeste e sseessesee e esseeneesnes 2.7-1
2.7.1 AQUALIC INVESIIGALIONS......cceeieeeieeeieeie et see e neeas 2.7-1
Revision to EMF RI Report iv EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — Table of Contents

Section Page
2.7.1.1 IWW Ditch Outfall Investigation ............cccoceverienennnrcenne 2.7-2
2.7.1.2 Portneuf River Deltalnvestigation..........cccccceveveveveenecnene 2.7-5
2.7.2 Terrestrial INVeStIgationS.........ccoveiinierieeie et 2.7-7
2.7.2.1 Sample Locations and DesCriptions........ccccceveeeeereeneesnene 2.7-7
2.7.22 SOl SAMPIES.....oceiiieereeee e 2.7-10
2.7.2.3 Vegetation SAMPIES.......cccccveveeeereeieseeseesee s 2.7-12
2.7.24  Smal Mammal Samples.........ccccoriininnieniineeeee e 2.7-16
3  Physical, Demographic, and Ecological CharacteristiCS........cccevvevvrvereeresieeseenen. 3-1
G0 R €7 o oo V2SR 3.1-1
3.1.1 RegioNal GEOIOQY......ccoueireeiirrieriieiieeesteesieseesteeee e ste e e e sreeeesseeneens 3.1-3
3.1.2 EMF Study Area GeolOogy ........ccceerireerieriieriesiesieseesiesseesieeseesneesseeseens 3.1-8
3.1.3 Results of GeophysiCal LOGQING .....ecovereereeiirreerieerieseesieeseeseeseeeeenns 3.1-11
3.2 Drainage and Surface Water Hydrology ..........coceerereenernenieeseeneseesee e 3.2-1
3.2.1 Regional Hydrology and River Morphology.........ccccceveverieeseeieeseennnns 3.2-1
3211 Sediment Load ANAlYSIS......ccccovimienernienie e 3.2-3
3.2.2 EMF FacilitiesHydrology and Drainage .........ccccceeeeveeveeseeseeeienseennnns 3.2-7
3221 Method Oof ANAlYSIS.....cooiiiiieeieeeee s 3.2-8
G222 1 1 o) o S 3.2-9
3223 FMC e s 3.2-14
ICTC TN V70 (00 = o] oo V20N 3.31
3.3.1 Regional HydrogeologiC SEtting........cccceeveriereriinieneee e 331
3.3.2 Site HydrogeolOgy.......cceeeruereerieeiereiesteeiiesseeseeeseeseesseessesneesseenessseessens 3.34
3.3.21 Aquifer TESE RESUILS......coeiieeieeeeee e 3.3-5
3.3.22 Groundwater Elevations, Flow Patterns, and
Vertical Gradients..........cocvvrereineneeseseese s 3.3-6
3.3.2.3  Water ChemiStry......ccoveeierieniereeee e e 3.3-9a
EMFdocs\EPAresp\TOC._soil.doc % Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Section Page
3.3.24 Recharge Rates and Pumping Rates.........c.cccocevvrierrieennene 3.3-10
3.3.3 Conceptual Groundwater Flow Model...........cccevvevviieneececeeseee, 3.311
3.3.4 Numerical Modeling RESUILS .......cccoeiiiiiiieiereeeee e 3.3-12
G S (U0 VAN == B0 1 34-1
O RS o R 1Y/ o SRR 3.4-3
3.4.2 HydrauliC Properti€S .....cccccceveeiecie et eie st eee et ee e 3.4-5
3.4.3 Mineralogy and Geochemical Properties.........ccooveieeienieneninncennns 3.4-5
T O 111 4 (PO RPRRPR 351
3.5.1 Climatological DESCIIPLION ......cceeiuireerieeie e 3.5-3
3.5.2 Site-Specific Meteorological Data...........cccvevereeieseeseeiesieeseesee e 354
3.6 Demography and Land USE..........cccceiiriiriinienieeiesee e s 3.6-1
ST S R D= 4700 =0 o ox USSR 3.6-1
3.6.2  LaAnNQUSE ..ottt e 3.6-2
3.6.21 Current Land USE .......ccoviieierinceeeneseeese s 3.6.2
3.6.22 FUtureLand USE........cccoieiiiiienineeeeeeeeeee e 3.6-4
3.6.3 Potential RECEPLONS ......ccivieieciere ettt nae s 3.6-5
3.6.3.1 St CondItiONS.......ccceeeeeeierieie st 3.6-5
3.6.3.2  Human PopUlationsS..........ccceveerieeeesieniesee e 3.6-6
3.6.3.3  Livestock and FOOd Crops........ccceeuererrierieeseenieseeseeneesee e 3.6-7

3.6.3.4 Human Use of, or Accessto, the Properties and
AJaCENT ATEBS .....veceee e e et 3.6-8
3.7 Ecological CharaCterization............cceuereeiierieseeniesee e e 3.7-1
3.7.1 Terrestrial ECOSYSIEMS......ccevieieeieceeste et eee et nae s 3.7-1
3.7.1.1 Vegetation Cover Types and Wildlife Habitats.................... 3.7-3
3.7.1.2 Sensitive Habitats and Wildlife..........ccccoovvireinininccennnn 3.7-11
3.7.2 AQUaLIC ECOSYSIEIMS......ocuiiiieiirieeieeee e 3.7-23
Revision to EMF RI Report Vi EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — Table of Contents

Section Page
3.7.21  AquatiC HADITALS. ......cceieeeeeeeeeeee e e 3.7-24
3.7.2.2 Sensitive Aquatic Species and Habitats ...........cccccuereeennee. 3.7-30
3.7.2.3 Important Aquatic Species and Habitas...............ccoceueenee. 3.7-31
4 Natureand Extent of Constituents of Potential Concern ..........cccoeeveneieiennenee 4-1
4.1 Review of Site Characterization Dataand Data Quality ...........cccccecvneiernnnee. 4.1-1
4.1.1 Deviation from SAP During Sample Collection, Transport, and
N 7= A S 4.1-1
4.1.2 Deviations from the SAP During Sampling.........cccocceveenencnnennnncenne 4.1-2
4.1.3 DataLimitationsad UNCErtainties............cccuereeerereienereneeeneseeeneens 4.1-2
4131 MEICUIY .ottt se e sne e e e emneennee 4.1-2
4.1.3.2 Fluoride RESUILS.........ccoririeerinieceseeeeese e 4.1-3
4.2 Potential Sources and FaCility SOilS........cccceeiiiieniriieeee e 4.2-1
4.2.1 Characterization of Representative Soil Chemistry in the
EMF SIUAY ATEA......ccieeieceesie et eee e nne s 4.2-8
4.2.2 Characterization of Simplot Potential Sources and Facility Sails........ 4.2-9
4221 Simplot Potential SOUrCES.........cccomirereriereneeireseeeenens 4.2-11
4.2.2.2 Simplot Facility Soils- Areas without Sustained
Hydraulic HEad..........cooeiieeeieeee e 4.2-16
4.2.2.3 Simplot Facility Soils- Areas with Sustained
Hydraulic Head..........cccoveeeeeceee e 4.2-62
4.2.2.4 Simplot Facility SUMMAarY ........ccccoveeeiineneeieneeseeeseeens 4.2-82
4.2.3 Characterization of Potential Sources and FMC Facility Sails........... 4.2-83
4231 FMC Potential SOUrCES..........coooerireeieceiesese e 4.2-85
4232 FMC Fecility Soils- Areas without Sustained
Hydraulic Head..........ccceveeeeeceeee e 4.2-97
4.2.3.3 FMC Facility Soils- Areas with Sustained
Hydraulic Head..........coooiiieeeeee e 4.2-147
4.2.3.4 FMC FaCility SUMMArY ......cccooveieveeieeeseeseeee e 4.2-170
EMFdocs\EPAresp\TOC_sil.doc Vii Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Section Page
4.2.4 Potential Source and Facility Soils Summary.........ccccccoveeviieenennne 4.2.4-1
4.3 SUMECE SOIIS....eieciitiseeeeeee e 4.3-1
4.3.1 Radiologica Data Interpretalion..........cocooeeeereeneneeseesesee e 4.3-3
4.3.2 QuUAranNt ANAIYSIS......cooveiieieeeesteerie e se e ste e e e nre e nnes 4.3-7
4.3.21 Northeastern Quadrant............ccccecueeieenieecieesie e see e 4.3-8
4.3.2.2 Southeastern Quadrant ............ccccceevveeeveecireecee e 4.3-15
4.3.2.3 Southwestern Quadrant ...........ccccceeeieeveeviieesee e 4.3-19
4.3.24 Northwestern Quadrant ...........cccccoeeeveeveeciie e 4.3-25
4.3.3  CONCIUSIONS......cueiiiiiiiitiiti sttt 4.3-31
4.4 Nature and EXtent — GrOUNGWELES ...........coveeirerreienrerieesesreseeesie e 44-1
441 Assessment Methodology and Background Information...................... 4.4-3
4411 Definition of Termsand Conventions............cccceevnerveieriennes 4.4-3
4412 DataReJUCTION........ccoeiiririerierereeee e 4.4-3

4413 Cadculation of Representative Groundwater
CONCENEIBLIONS.......ceeeeeereireeeiesre e 4.4-4
4.4.2 Overview Of FINAINGS.......ccooiiiiiiiiesereesesee e 4.4-4
4.4.3 Representative Groundwater Chemistry .......cccocvevvveeveenesceseese e 4.4-9
4431 Selection of Representative WellS........cooovveeveniincenenieee 4.4-9
4.43.2 Common lonsin Representative Groundwater .................. 4.4-10
4433 Physical Parametersin Representative Groundwate ......... 4.4-10
4.4.3.4 Nutrients and Fluoride in Representative Groundwater ..... 4.4-11
4435 Metalsin Representative Groundwater ............ccceeeereennens 44-12
4.43.6 Radiological Parametersin Representative Groundwater .. 4.4-12
4.43.7 Organic Compoundsin Representative Groundwater ........ 4.4-13

4.4.4 Nature and Extent of EMF-Related Constituentsin

Groundwater a FMC ..o 4.4.-14
Revision to EMF RI Report Viii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — Table of Contents

Section

445

4.4.6

Page
4441 Common lonsin FMC Area Groundwater ..............ccc.e...... 4.4-14
4442 Physica Parametersin FMC Area Groundwater ............... 4.4-16
4.4.4.3 Nutrients and Fluoridein FMC Area Groundwater ........... 4.4-17
4444 Metasin FMC Area Groundwater ............cocoeeeerenrenenennen. 4.4-18
4445 Radiological Parametersin FMC Area Groundwater......... 4.4-22
4446 Organic Compoundsin FMC Area Groundwater .............. 4.4-23
Nature and Extent of EMF-Related Constituentsin
Groundwater at SIMPIOL........ccooeviiiiieeieeee e 4.4-23
4451 Common lonsin Simplot Area Groundwater..................... 4.4-23
4452 Physical Parametersin Simplot Area Groundwater ........... 4.4-24

4453 Nutrients and Fluoride in Simplot Area Groundwater ....... 4.4-25
4454 Metalsin Simplot Area Groundwater ...........cocceveeevereeneens 4.4-26
4455 Radiologica Parametersin Simplot Area Groundwater .... 4.4-28

4456 Organic Compoundsin Simplot Area Groundwater .......... 4.4-28
4457 Constituents Detected in Groundwater at the

Former East Overflow PoNnd..........ccoeeeeeeeeeeeeeeeeeeeeeeeee 4.4-29
Nature and Extent of EMF-Related Constituents in Groundwater
inthe Joint FENCElINE ATEA .......coooe e, 4.4-29

446.1 Common lonsin Joint Fenceline Area Groundwater ......... 4.4-30
4.4.6.2 Physical Parametersin Joint Fenceline

Area GroUNAWELES ......oeeeeeeeeeeeeeeeeeeeee e, 4.4-31
4.4.6.3 Nutrients and Fluoride in Joint Fenceline

ATEA GIOUNAWELET ... e e e e e e e e e e eeaan 4.4-31
4464 MetasinJoint Fenceline Area Groundwater ........cccuvee.... 4.4-31
4.4.6.5 Radiologica Parametersin Joint Fenceline

ATEA GIOUNAWELET ... e e e e e e e e e eeaan 4.4-34
4.4.6.6 Organic Compoundsin Joint Fenceline

AT GroUNAWELES .....ceeeeeeeeeeeeeeeeeeeeeee e, 4.4-34

EMFdocs\EPAresp\TOC_soil.doc iX Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Section Page
447 Nature and Extent of EMF-Reated Constituents in Groundwater
within the Northern FMC/Simplot Properties...........ccocevvveieeiiecnene 4.4-34
4.47.1 Common lonsin Northern FMC/Simplot Properties......... 4.4-34
4.47.2 Physical Parametersin Northern FMC/Simplot
Properties GrouNdWaLEr ............covereerierieeneereeee e 4.4-35
4.4.7.3 Nutrients and Fluoride in Northern FM C/Simplot
Properties GroundWaLer ............coceeveeveeieereereeee e 4.4-35
4474 Metasin Northern FMC/Simplot Properties
GIOUNOWWALES ... eeeeeeeememenensnnmnnsnsmsnnnnns 4.4.36
4475 Radiological Parametersin Northern FMC/Simplot
Properties GroundWaLer ............ccceveeriereeseene e seesee e 4.4-38
4.47.6 Organic Compoundsin Northern FMC/Simpl ot
Properties GroundWater ............coeereeienieeneenieeee e 4.4-38
4.4.8 Nature and Extent of EMF-Rdated Constituentsin
Groundwater NOIth Of 1-86 .......ooeeeeeeeeeeeeee e 4.4-38
449 Radiological Speciation RESUILS .........ccceveeiiiriieniereeesee e 4.4-40
4.49.1 BetaEmitting Radionuclides...........ccccccevvevivceveeieceenen, 4.4-41
4.49.2 Alpha-Emitting Radionuclides...........ccccoveriiiieneninnienens 4.4-48
4.49.3 Reationship with Surface SOilS.......ccccccevvecevciereece e, 4.4-59
45 SurfaceWater and SEdimentsS. ..o 45-1
451 Nature and Extent of EMF-Related Constituents in Surface Water ..... 4.5-5
45.1.1 Surface Water Chemistry Data— Overall Results................ 4.5-5
45.1.2 Surface Water Statistical Analyses — Methods
ANA RESUITS ...t e e e e e e s 45-6
45.1.3 Surface Water — Detailed DiSCUSSION.......ueeeueeeeenas 45-9
45.2 Nature and Extent of EMF-Rdated Constituents in Sediments.......... 45-26
4521 Sediment Chemistry Data— Overall Results...................... 4.5-26
4522 Sediment Statistical COMParisonS.........ccoeeeveveereereeseennnns 4.5-28
45.2.3 River Sediments— Detailed DiSCUSSION .......uuuvueuenenennnss 45-31
Revision to EMF RI Report X EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — Table of Contents

Section Page
45.24 Spring Sediments — Detailed DisCUSSION...........ccccceeeuenneee. 4.5-38
T = o'o oo VS 4.6-1
4.6.1 AQUALIC INVESIIGALION ....coiviiuiieiieiieeie ettt 4.6-4
4.6.1.1 IWW Ditch Outfall Investigation.........c..ccceeeveeivrieernscnnnne 4.6-4
4.6.1.2 Portneuf River DeltaStudy ........ccceveieenininneereeeneens 4.6-10
4.6.2 Terestrial INVEStIQation ........ccvcceveereeieeeese e 4.6-17
4.6.2.1  SOI ANAYSES.....coeiieeeeeee e 4.6-18
4.6.2.2 Vegetation ANAlYSES......cccccveieiieeieere e 4.6-21
4.6.2.3 Small Mammal AnalySes........cccceverienienenie e 4.6-27
4.6.24 Summary and Conclusions of the Terrestrial
ASSESIMENT ... 4.6-33
v N | g\ o 0l (o I o ST 4.7-1
471 INEFOTUCTION ...ttt e 4.7-1
4.7.2 MONITOING ProgramM.......ccceuiiienieiesee et ses 4.7-4
4.7.3 MONIOrNG RESUILS........cciieieeeesieeie ettt 4.7-7
4.7.4  SUMMary of FINAINGS......ccoceiiriiiiereeesee e 4.7-18
R = (==L B I = o Lo S 5-1
5.1 Principa Routes of Migration and Site Conceptual Model ..............ccceeveenee. 51-1
5.2 Persistence of Constituents Of CONCEIN ........ccvecvrirrerreeneneeee e 5.2-1
5.3 Factors Affecting Subsurface Constituent Migration ..........cccoceveeceneenenieenee. 531
5.3.1 Principal Factors Affecting Migration in the Vadose Zone.................. 5.3-2
5.3 11  Seepage RELES.........oociiiiieteeee e 5.3-2
5.3.1.2 pH Change and Soil Mineralogy ........cccceeeveereneeneeninseene 534
5.3.2 Principal Factors Affecting Migration in the Saturated Zone............... 5.3-5
5321 Aquifer GEOCheMIStIY ......cccovvevieeieeeee e 5.3-6
5.3.2.2  AQVECHVE MIXING....ciiiiiiriirieieeie et 5.3-8
EMFdocs\EPAresp\TOC_sil.doc Xi Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Section Page
5.4 Groundwater Constituent Transport and DISCharge .........cceceveeveneeneesiesieenee 54-1
541 FlUX CalCUIBLIONS .......coviieirieiee et 5.4-2
54.1.1 Aquifer CroSS-SECHIONS........ooeeviereeieenienie e see e e 5.4-2
54.1.2 Constituent CONCENIatioNnsS...........cccververeeerereereresrereeennens 5.4-3
54.1.3 Groundwater DiSCharge.........ccooereerernienieeneeneeee e 5.4-4
5414  SOIULE FIUXES......ociiieeiriieees e 5.4-6
5.4.2 Discussion — Constituent Transport in Groundwater .............ccecereenens 5.4-7
5421  SUIFELE......ooiiiesieseeeeee e 5.4-7
5.4.2.2  ATSENIC....iiiiiiiitietirieeee et 5.4-7
5423  SEENIUM ..ot 5.4-8
5.4.2.4  Total PNOSPhOIUS.........cooiiiirieieeeseeie e 5.4-8
5425  NITFAE. .ot 5.4-9
5.4.3 Discussion — Influence of Groundwater Discharge on
SUMTACE WELET ...ttt 5.4-9
5431  SUIFELE......ooieiiecieeeeeee e 5.4-10
5.4.3.2 Tota PhoSphOrus.........cccoveeiinieninn e 5.4-10
54.3.3  NITrae. oot e 5.4-11
5.4.4 Uncertainty ASSESSIMENT.......ccceiiereriiriesieeee e nee e see e 5.4-12
54.4.1 Sources of Uncertainty in Groundwater Flux Estimates.... 5.4-13
5.4.4.2 Uncertainty in Solute Concentrations.............cccceeveveevueenne. 5.4-16
544.3  SUMMEAY..ccciiiiiiiieiieeeeieeesieeesaeessne s ssee e sseeesre e sneeesnee e 5.4-18
5.5 SUMMEBIY ...ttt b e s ae e e rbe e saneenneesnneeneeas 55-1
REFEIBNCES.......ceeee e e bbbt e e n e n e e erenre s R-1
Revision to EMF RI Report Xii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — Table of Contents

Appendices for Surface and Subsurface Characterizations

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J

Appendix K
Appendix L
Appendix M

Appendix N
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S
Appendix T

Summary of Previous Investigations

Boring Logs and Well Construction Diagrams

Well Development and Well Sampling Records

Temperature and Gamma Logs

SCS Curve Number Method

Slug Test and Pumping Test Results

Wildlife Species Potentially Occurring in the EMF Study Area
Data Qualifiers Used in Data Validation Process

Report on Petrographic Examination of Stream Sediment Sample
OFF-SD-17

Precision, Accuracy, Representativeness, Comparability, and
Completeness (PARCC)

Groundwater Flow Modeling Report
IWW Ditch Water Study

Evaluation of Volumes and Characteristics of Wastes Potentially
Containing Elemental Phosphorusin Former Pond Areas
in the Western Portion of the FMC Facility

Ecology Data Validation Summary

Radiation Studies

Radionuclides in On-Site Soils

Naturally Occurring Mercury in the EMF Study Area
Ecological Assessment Field Sampling Plan

Portneuf River Delta Investigation — Statistical Analysis

Response to EPA PSCS Comments

EMFdocs\EPAresp\TOC_soil.doc

August 1996

Xiii Revision to EMF RI Report



EMF Remedial Investigation — Surface and Subsurface Characterizations

Appendix U* Surface Water and Sediment Sampling Results
Appendix V* Groundwater Sampling Results

Appendix W* Potential Source and Facility Soil Sampling Results
Appendix X* Surface Soil Sampling Results

* Appendices U, V, W, and X appear in only selected copies of the Rl Report. A diskette
containing al of the data in these appendicesis provided in a plastic envelope following RI
report, Part 11, Appendix X in all copies of the RI Report.

Revision to EMF RI Report Xiv EMFdocs\EPAresp\TOC_soil.doc
August 1996



Parts| and |1 — Executive Summary and Surface and Subsurface Characterizations

List of Tables
Table
Follows page ES-23
ES1 Regional Setting
ES-2 Eastern Michaud Flats Study Area L ooking West

Follows page 2.1-28
2.1-1 Analytical Parameters for Phosphate Ore, Waste, Sludge, and Soil Samples

2.1-2 Analytical Parameters for Potential Source Water/Waste

2.1-3 FMC Potential Source and Facility Soil Investigation

2.1-4 Phase | FMC Potentia Source Field Parameter Data Summary

2.1-5 Phase Il IWW Ditch Water Data Summary — Field Parameters

2.1-6 FMC Potential Source and Facility Soil Boring Summary — Phases | and 1|
2.1-7 Simplot Potential Source and Facility Soil Investigation

2.1-8 Simplot Potential Source Field Data (Averaged Readings)

2.1-9 Simplot Potential Source and Facility Soil Boring Summary — Phases| and ||

2.1-10 Analytical Parameters for Groundwater Grab Samples

Follows page 2.2-7
2.2-1 Surface Soil Sample Summary — Phases| and |1

2.2-2 Sail Typesin Vicinity of the EMF Facilities

2.2-3 Analytical Parameters for Surface Soil Samples

EMFdocs\EPAresp\TOC_soil.doc XV Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Table

231

2.3-2

2.3-3

24-1

24-2

24-3

24-4

2.7-1

2.7-2

2.7-3

2.7-4

2.7-5

2.7-6

2.7-7

2.7-8

Follows page 2.3-18
Well Pair Clusters Showing Shallow and Deep Screen Designations

Analytical Parameters for Groundwater Samples

Groundwater Samples Analyzed for Dissolved Metals

Follows page 2.4-11
Surface Water and Sediment Investigations Sampling Summary (1992-1993)

Surface Water Field Data Summary
Analytical Parameters for Surface Water Samples

Analytical Parameters for Sediment Samples

Follows page 2.7-19
Locations of Aquatic Study Sites

IWW Ditch Outfal Studies— Quality Assurance Objectives
Aquatic Sampling Station Locations

River Delta Studies — Quality Assurance Objectives
Overview of Habitat and Sample Matrices

Overview of COPCs and Sample Matrices

Locations of Terrestrial Study Sites

Global Positioning System Datafor EMF Terrestrial Sites

Revision to EMF RI Report XVi EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — List of Tables

Table
2.7-9 Terrestrial Studies — Quality Assurance Objectives

Follows page 3.2-18
3.2-1 Summary of Sediment Transport Data

3.2-2 Computed Sediment Discharge (tons per month)
3.2-3 HEC Mode Input

3.2-4 Runoff Volumes for Evaluated Storms

Follows page 3.3-15
3.31 Hydraulic Conductivities and Transmissivities of EMF Aquifer System

Follows page 3.4-7
34-1 Genera Soil Properties. EMF Study Area - Pocatello, 1daho

Follows page 3.5-5
351 National Weather Service — Pocatello — Meteorological Data Summary Monthly

Mean Vaues

3.5-2 Simplot Site 1 — Meteorological Data Summary Monthly Mean Vaues

3.5-3 Simplot Site 7 — Meteorological Data Summary Monthly Mean Vaues

Follows page 3.6-8
3.6-1 EMF Study Area Land Uses and Areas

3.6-2 WEell Registration Table

EMFdocs\EPAresp\TOC_sil.doc Xvii Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Table

3.7-1

3.7-2

3.7-3

3.7-4

3.7-5

3.7-6

41-1

4.1-2

4.2.1-1

4.2.1-2

4.2.2-1

4.2.2-2

4.2.2-3

4.2.2-4

Follows page 3.7-37
Summary of Areal Extent of Vegetation/Habitat Types within the EMF Study Area

Summary of U.S. FWS Winter Waterfow! Surveys
Duck and Goose Harvest Data

Width, Depth, and Flow Characteristics Measured at Selected L ocations on the
Portneuf River (on October 27, 1992)

Game and Nongame Fish Species Found in the Portneuf River

American Falls Reservoir Commercial Fishing Catch

Follows page 4.1-6
Samples Not Representative of Groundwater (Collected in April, May and June 1992)

Comparison of Analytical Methods of Determining Fluoride Concentrations in Soil

Follows page 4.2-174
Concentrations Defining the Upper Representative Limitsin Chemicalsin Soils

Comparison of EPA and Company-Proposed Upper Representative Limitsin Soil
Chemical Datafor Ore/Gypsum Slurry

Wastewater Analytical Parameters

Concentrations of Parameters in the Former East Overflow Pond

Concentrations of Parametersin Water Treatment Ponds at Simpl ot

Revision to EMF RI Report Xviii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — List of Tables

Table
4.2.2-5

4.2.2-6

4.2.2-7

4.2.2-8

4.2.2-9

4.2.2-10

4.2.2-11

4.2.2-12

4.2.2-13

4.2.2-14

4.2.2-15

4.2.2-16

4.2.2-17

4.2.2-18

4.2.2-19

4.2.2-20

4.2.2-21

Concentrations of Parametersin Soil in the Former Unlined Ditch to Water Treatment
Ponds

Concentrations of Mercury Detected in Soil Along the Former Unlined Ditch to the
Water Treatment Ponds

Concentrations of Parametersin Soil in the Triple Superphosphate Area

Concentrations of Parameters in Soil in the Former Phosphoric Acid Loading
Area/Railcar Cleaning Area

Concentrations of Parametersin Soil in the Phosphoric Acid Tank Containment Area
Concentrations of Parametersin Soil in the Sulfuric Acid Plants #1 and #2
Concentrations of Parameters in Soil in the Phosphoric Loading Dock Area
Concentrations of Parametersin Soils Near the Ammonium Phosphate Plants
Concentrations of Parametersin Soil in the Road Samples

Concentrations of PCBs in Soils Associated with Roads

Concentrations of Parametersin Soil in the Bone Yard

PCB Concentrations in the Bone Yard

Concentrations of Parameters in Soil in the Ammonium Sulfate Plant
Concentrations of Parametersin Soil in the Sulfuric Acid Loading Dock Area
Concentrations of Parametersin Soil in the Water Reclaim Area
Concentrations of Parametersin Soil in the Former Ore Pile

Concentrations of Parametersin Soil in the Former Pillow Tank Area

EMFdocs\EPAresp\TOC_soil.doc Xix Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Table
4.2.2-22

4.2.2-23

4.2.2-24

4.2.2-25

4.2.2-26

4.2.2-27

4.2.2-28

4.2.3-1

4.2.3-2

4.2.3-3

4.2.3-4

4.2.3-5

4.2.3-6

4.2.3-7

4.2.3-8

4.2.3-9

4.2.3-10

Concentrations of Parametersin Soil in the Former Water Treatment Settling Pond
and Dewatering Pit

Concentrations of Parameters in Soil Near the Former East Overflow Pond
Concentrations of Parameters in Soil in the Upper Gypsum Stack
Concentrations of Parametersin Soil Beneath the Lower Gypsum Stack
Concentrations of Parameters in Soil in the Former Cooling Pond
Concentrations of Parametersin Soil in the Cooling Tower Area

Concentrations of Parametersin Soil Near the Former Unlined Ditch to the Water
Treatment Ponds

Concentrations of Parameters in FM C Feedstock, By-Product, and Waste Samples
Radionuclide Activities for Potential Source Materials

Constituents in Wastewater and Sediments

Concentrations of Parametersin Soil in Former Calciner Ponds 1C and 2C
Concentrations of Parametersin Soil in the PCB Storage Shed

Gross Alpha and Gross Betain Soils Samples

Concentrations of Parameters in Soil in the Phossy Waste/Precipitator Slurry Pipeline
Cleanout Areas

Concentrations of Parametersin Soil in the Septic Drainfields
Concentrations of Parametersin Soil in Former Pond 7S — Tree-Line Area

Concentrations of Parametersin Soil in the Long-Term Phosphorus Storage Area

Revision to EMF RI Report XX EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — List of Tables

Table

4.2.3-11 Concentrations of Parametersin Soil in the Railcar-Loading and -Unloading Area at
Bannock Paving Company

4.2.3-12 Concentrations of Parametersin Soil in the Secondary Condenser Area
4.2.3-13 Concentrations of Parametersin Soil in the Former Transformer Salvage Area
4.2.3-14 Concentrations of Parametersin Soil in the Bannock Paving Area

4.2.3-15 Concentrations of Parametersin Soil in the Chemical Laboratory Drain Pit

42.3-16 Concentrations of Parametersin Soil Beneath the Paved Area North of the Furnace
Building

4.2.3-17 Concentrations of Parametersin Soil in the Area West of the Mobile Shop
4.2.3-18 Concentrations of Parametersin Soil in the Phos Dock Area

4.2.3-19 Concentrations of Parametersin Soil in the Shale Ore Handling Area
4.2.3-20 Concentrations of Parametersin Soil Beneath the Roads

4.2.3-21 Concentrations of Parametersin Soil in the Waste Oil Storage Area
4.2.3-22 Concentrations of Parametersin Soil in the 9S Storage Area

4.2.3-23 Concentrations of Parametersin Soil in the Active Landfill

4.2.3-24 Concentrations of Parametersin Soil in Pond 8S Recovery Process Area
4.2.3-25 Concentrations of Parametersin Soil in Pond 8S

4.2.3-26  Concentrations of Parametersin Soil in Former Pond 1E

4.2.3-27 Concentrations of Parametersin Soil in Former Pond 4E

4.2.3-28 Concentrations of Parametersin Soil in Former Pond 5E

EMFdocs\EPAresp\TOC_soil.doc XXi Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Table
4.2.3-29

4.2.3-30

4.2.3-31

4.2.3-32

4.2.3-33

4.2.3-34

4.2.4-1

4.3-1

4.3-2

4.3-3

4.3-4

4.3-5

4.3-6

4.4-1

4.4-2

4.4-3

Concentrations of Parametersin Soil in Former Pond 6E

Concentrations of Parametersin Soil in the Railroad Swale

Concentrations of Parameters in the IWW Basin and Ditch

Concentrations of Parametersin the Calciner Pond Sediment Storage Area A
Concentrations of Parametersin Soil in the Calciner Pond Sediment Storage Area B
Concentrations of Parameters in Soil in the Former Kiln Scrubber Overflow Pond

Facility Soil Summary

Follows page 4.3-32
Radiological Results for Surface Soil Samples

Secular Equilibrium Relationships of Radionuclides in Surface Soils

Analytical Results for Surface Soil Samples— Northeastern Quadrant
Analytical Results for Surface Soil Samples — Southeastern Quadrant
Analytical Results for Surface Soil Samples — Southwestern Quadrant

Analytical Results for Surface Soil Samples — Northwestern Quadrant

Follows page 4.4-41
Representative Groundwater Chemistry

Activities for Radiological Parameters in Representative EMF Groundwater

Organic Compounds Reported in Groundwater from Representative Wells

Revision to EMF RI Report xXii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — List of Tables

Table

4.4-4 FMC Groundwater Chemistry — Common lons, Metals, Physical Parameters,
Nutrients, and Fluoride

4.4-5 Activities of Radiological Parametersin Groundwater at FMC
4.4-6 Organic Compounds Detected in Groundwater at FMC

4.4-7 Simplot Groundwater Chemistry — Common lons, Metals, Physical Parameters,
Nutrients, and Fluoride

4.4-8 Activities of Radiological Parametersin Groundwater — Eastern Simplot Area
4.4-9 Organic Compounds Detected in Groundwater at Simpl ot

4.4-10 WEell 318 and Former East Overflow Pond Groundwater Chemistry — Comparison
Between Pre- and Post-Closure Conditions

4.4-11 Joint Fenceline Groundwater Chemistry — Common lons, Physical Parameters,
Nutrients, and Fluoride

4.4-12 Activities of Radiological Parametersin Groundwater — Joint Fenceline Area

4.4-13 Northern FM C/Simplot Properties Area Groundwater Chemistry — Common lons,
Physical Parameters, Nutrients, and Fluoride

4.4-14 Activities of Radiological Parametersin Groundwater — Northern FM C/Simpl ot
Properties

4.4-15 Organic Compounds Detected in Groundwater in Northern FM C/Simpl ot Properties

4.4-16 AreaNorth of 1-86 Groundwater Chemistry — Common lons, Physical Parameters,
Nutrients, and Fluoride

4.4-17 Activities of Radiological Parametersin Groundwater — Area North of 1-86

4.4-18 Organic Compounds Detected in Groundwater North of 1-86

EMFdocs\EPAresp\TOC_sil.doc xXiii Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Table
4.4-19 Radiological Parameter Speciation Results
4.4-20 Comparison of Measured and Predicted Beta-Emitting Radionuclides in
Groundwater Samples Collected From 12 Wellsin March 1994 ......................... 4.4-42
4.4-21 Comparison of Beta-Emitting Radionuclides and Potassium
IN SEVEN ONSILE WEIIS......ooiie e 4.4-44
4.4-22 Frequency and Range of Detection of Radium-226 in
Quarterly Monitoring EVENES ........ccoiiiieieceee e 4.4-46
4.4-23 Freguency and Range of Detection of Radium-228in
Quarterly Monitoring EVENES ........coo it 4.4-47
4.4-24 Comparison of Measured and Predicted Alpha-Emitting Radionuclidesin
Groundwater Samples Collected From 12 Wellsin March 1994......................... 4.4-50
4.4-25 Radionuclides Detected or Predicted in Groundwater with Elevated
GroSS AIPNA ACHVITIES. ... .eeiiiiesie ettt ne s 4.4-54
4.4-26 Relationship Between Lithology and Gross Alpha Activity in Seven Wells........ 4.4-56
Follows page 4.5-42
45-1 Comparison of Water Quality at River Station SW17 with Well and IWW Ditch
Water
45-1a Analysis Results for Water Samples Collected from IWW Ditch
45-2 Mean Metal Concentrations in Spring Water
45-3 Mean Metal Concentrationsin River Water
45-4 Mean Concentrations of Common lons, Physical Parameters, and Nutrients and
Fluoride in Spring Water
Revision to EMF RI Report XXV EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — List of Tables

Table

455 Mean Concentrations of Common lons, Physical Parameters, and Nutrients and
Fluoridein River Water

4.5-6 Radiological Activitiesin Spring Water

4.5-7 Radiological Activitiesin River Water

4.5-8 Percentage of Gross Beta Accounted for by Potassium-40

4.5-9 Metal Concentrationsin River Sediments

4.5-10 Concentrations of Nutrients and Other Parametersin River Sediments
45-11 Metal Concentrationsin Spring Sediments

45-12 Concentrations of Nutrients and Other Parametersin Spring Sediments
45-13 Summary of t-tests for Sediment Groups

45-14 Analytical Results for Phase Il Sediment Samples Taken at FMC Ouitfall
45-15 Radiological Activitiesin River Sediments

4.5-16 Radiological Activitiesin Spring Sediments

Follows page 4.6-33

4.6-1 Results of the IWW Ditch Outfall Sediment and Surface Water Sampling, Conducted
September, 1994

4.6-2 Comparison of Concentrations of COPCs and Other Total Metalsin IWW Ditch
Ouitfall Sedimentsto Upstream Portneuf River Sediments and Representative Soil
Levels

4.6-3 Comparison of Concentrations of COPCs and Covariates in IWW Ditch Outfall to
Levels of Ecological Concern

EMFdocs\EPAresp\TOC_soil.doc XXV Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Table
4.6-4

4.6-5

4.6-6

4.6-7

4.6-8

4.6-9

4.6-10

4.6-11

4.6-12A

4.6-12B

4.6-13

4.6-14

4.6-15

4.6-16

Results of the IWW Ditch Outfall 10-Day Bioassays Conducted October, 1994

Mean Delta Sediment Concentrations of COPCs in mg COPC/kg Bulk Sediment
Weight

COPC and Metals Concentrations in Portneuf River Delta Sediments

Concentrations of Nutrients and Other Parametersin Portneuf River Delta Sediments
COPC and Metals Concentrations in Snake River Delta Sediments

Concentrations of Nutrients and Other Parameters in Snake River Delta Sediments

Mean (x Standard Deviation) and Median Concentrations of Soil Parametersin the
Sagebrush Steppe Habitat

Mean (x Standard Deviation) and Median Concentrations of Soil Parametersin the
Riparian Habitat

Metal COPC Concentrations Detected in the Terrestrial Soil Sample (Bannock Hills)
Selected for Mineralogical Feasibility Analysis

Metal COPC Concentrations Detected in the Slag Sample Selected for Mineraogical
Feasibility Analysis

Mean (x Standard Deviation) and Median Concentrations of Cadmium, Fluoride and
Zinc in Vegetation of the Sagebrush Steppe Habitat

Mean (x Standard Deviation) and Median Concentrations of Cadmium, Fluoride and
Zinc in Vegetation of the Riparian Habitat

Soil-to-Plant Uptake Factors (B Vaues) Based on Vegetation in the Sagebrush Steppe
Habitat

Soil-to-Plant Uptake Factors (B Values) Based on Russian Olives of the Riparian
Habitat

Revision to EMF RI Report XXVi EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and Il — List of Tables

Table

4.6-17 Mean (x Standard Deviation) and Median Mouse Tissue Concentrations in the
Sagebrush Steppe Habitat

Follows page 4.7-19
4.7-1 Mass PM 1o

4.7-2 PM 1 Constituents Background Concentrations
4.7-3 PM 1o Constituents Sampling Station 3
4.7-4 PM 1o Constituents Sampling Station 4
4.7-5 PM 1o Constituents Sampling Station 5
4.7-6 PM 1o Constituents Sampling Station 1
4.7-7 PM 1o Constituents Sampling Station 2

4.7-8 PM 1o Constituents Sampling Station 7

Follows page 5.4-12
5.4-1 Mean Constituent Concentrations

5.4-2 Long-Term Solute Concentrations in Portneuf River

5.4-3 Representative Groundwater Chemistry

54-4 Calculated Long-Term Solute Fluxes in Portneuf River

5.4-5 Groundwater Solute Fluxes

5.4-6 Calculated Long-Term Solute Concentrations in Portneuf River

5.4-7 Average Low Flow Solute Concentrations in Portneuf River

EMFdocs\EPAresp\TOC_sil.doc XXVil Revision to EMF RI Report
August 1996



Parts| and |1 — Executive Summary and Surface and Subsurface Characterizations

List of Figures

Figure
Follows page 1-4
1-1 EMF Site Location Map
1-2 Eastern Michaud Flats Study Area L ooking West
1-3 Land Ownership Map — J.R. Simplot and FMC Corporation
1-4 Shoshone-Bannock Tribes, Fort Hall Indian Reservation, Portion of

Comprehensive Map

Follows page 1.1-9
111 FMC Operating Facilities

1.1-2 FMC General Flow Diagram

Follows page 1.2-8
121 Simplot Facility Plan

1.2-2 Simplot General Flow Diagram

Follows page 1.3-15
131 Regional Setting

1.3-2 L ocation of Spring Groups on Portneuf River
1.3-3 Location of Wells Sampled During Previous Investigations
1.3-4 Locations of Surface Water and Sediment Points Used in Previous I nvestigations

135 Well Locations Facility Assessment 1990 FMC

Follows table 2.1-10
2.1-1 Soil Boring Locations— FMC Facility

EMFdocs\EPAresp\TOC_sil.doc XxXviii Revision to EMF RI Report
August 1996



Parts| and |1 — List of Figures

Figure Page
21-2 Potential Source Sample Locations— FMC Facility

2.1-3 Soil Boring Locations — Simplot Facility

2.1-4 Potential Source Sample Locations— Simplot Facility

Followstable 2.2-3
2.2-1 Surface Soil Sample Location

2.2-2 Surface Soil Sample Locations Inset

2.2-3 Surface Soil Sampling Locations with Soil Typesin EMF Study Area

Followstable 2.3-2
231 WEell Location Map

Followstable 2.4-4
24-1 Surface Water and Sediment Sampling Locations

Followstable 2.7-9
2.7-1 Portneuf River Sampling Stations

2.7-2 Portneuf River Delta Sampling Sites

2.7-3 Snake River Delta Sampling Sites

2.7-4 Potentially Impacted Terrestrial Sampling Points
2.7-5 Terrestrial Sampling Reference Plots

3.1-1 (@Y= VL= VYo =0 o |V U 3.1-2

EMFdocs\EPAresp\TOC_soil.doc XXiX Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure Page

Followstable 3.2-4
3.1-2a Regiona Geology

3.1-2b General Area Stratigraphy

3.1-3 Site Topography

3.1-4 Schematic Block Diagram Showing Stratigraphic Setting at EMF Facilities
3.1-5 L ocations of Hydrogeologic Sections

3.1-6A  Hydrogeologic Cross-Section A-A’ (sheet 1 of 2)
3.1-6B Hydrogeologic Cross-Section A-A’ (sheet 2 of 2)
3.1-7A  Hydrogeologic Cross-Section B-B’ (sheet 1 of 2)
3.1-7B Hydrogeol ogic Cross-Section B-B’ (sheet 2 of 2)
3.1-8 Hydrogeologic Cross-Section C-C’

3.1-9 Hdrogeologic Cross-Section D-D’

3.1-10 Hydrogeologic Cross-Section E-E’

3.1-11 Hydrogeologic Cross-Section F-F

3.1-12 Hydrogeolgoic Cross-Section G-G’

3.1-13 Contours of Surface of Tertiary Deposits

3.2-1 American Falls Reservoir and Environs

3.2-2 Drainage Basins of Snake and Portneuf Rivers

3.2-3 Deposition Patterns in Streams

Revision to EMF RI Report XXX EMFdocs\EPAresp\TOC_soil.doc
August 1996



Parts| and |1 — List of Figures

Figure
3.2-4 Portneuf River Profile

3.2-5 Aerial Photograph Showing Course of Portneuf River
3.2-6 Site Drainage Map

3.31 Overview of Groundwater FIOW PafteINS ........ccoeeeeeeeeee e eeeeeeeeeeeaeeee e 3.3-2

Followstable 3.3-1
3.32 EMF Flow Model Study Area

3.33 Location of Hydrogeologica Areas and Hydrogeochemical Regimes
3.34 Hydrogeologic Cross-Section C-C’

3.35 Hydrogeologic Cross-Section G-G’

3.3-6 Configuration of American Falls Lake Beds

3.3-7A  Hydraulic Conductivity in Shallow Saturated Zones

3.3-7B  Hydraulic Conductivity in Deeper Saturated Zones

3.3-8A  Contours of Shallow Groundwater Elevations — June 1992
3.3-8B  Contoursof Shallow Groundwater Elevations — September 1992
3.3-8C  Contours of Shallow Groundwater Elevations — December 1992
3.3-8D  Contours of Shallow Groundwater Elevations— March 1993
3.3-8E  Contours of Shallow Groundwater Elevations — August 1993

3.3-8F Contours of Shallow Groundwater Elevations — June 1994

EMFdocs\EPAresp\TOC_soil.doc XXXi Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure
3.3-9

3.3-10A
3.3-10B
3.3-10C
3.3-10D
3.3-10E
3.3-10F
3.3-10G
3.3-10H
3.3-101

3311

3.3-12A
3.3-12B
3.3-12C
3.3-12D
3.3-13

3.3-14

3.3-15

3.3-15A

Page
Contours of Deeper Groundwater Elevations— June 1994

Vertical Potentiometric Head Differences — June 1992

Vertical Potentiometric Head Differences — September 1992

Vertical Potentiometric Head Differences — December 1992

Vertical Potentiometric Head Differences — March 1993

Vertical Potentiometric Head Differences — August 1993

Vertical Potentiometric Head Differences — December 1993

Vertical Potentiometric Head Differences — March 1994

Vertical Potentiometric Head Differences — June 1994

Vertical Potentiometric Head Differences — September 1994

Stiff Diagrams for Representative Wells

Piper Diagram for Michaud, Bannock, and Portneuf Hydrogeochemical Regimes
Piper Diagram for Representative Wells of Bannock Hydrogeochemical Regime
Piper Diagram for Representative Wells of Michaud Hydrogeochemical Regime
Piper Diagram for Representative Wells of Portneuf Hydrogeochemical Regime
Hydrographs: Simplot Production Well Piezometers

Geologic Features and Shallow Particle Tracks

Particle Tracks Starting in Deeper Aquifer

Effects of Plant Production Wells on Deep Groundwater Flowpaths

Revision to EMF RI Report XXXii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and |1 — List of Figures

Figure Page
3.3-16 Shallow Groundwater Particle Tracks — Plant Closure Scenario

3.3-17 Particle Tracks Starting in Deeper Aquifer — Plant Closure Scenario
34-1 Overview of Study Area SOIlS .......coieeiiiirieeee e 3.4-2

351 Overview of the EMF Study Area Climate............oceverieneenenin e 3.5-2

Followstable 3.5-3
3.5-2 Wind Rose, Pocatello Airport 1984 to 1989

3.5-3 Wind Rose, Simplot Site 1 — 5-Y ear Composite

3.6-1 Overview of Demography and Land USE..........cccccereeienieneenienie e 3.6-2

Followstable 3.6-2
3.6-2 Current Land Use

3.6-3 Residences in the EMF Study Area
3.6-4 Future Land Use

3.6-5 Weéllsin the EMF Study Area

3.6-6 Sensitive Receptors General Locations

3.7-1 Overview of Ecological CharaCterization ............ccveeierieneenenee e 3.7-2

Followstable 3.7-6
3.7-2 Habitat and Vegetation — Cover Types

3.7-3 Discharges at USGS Gauging Stations on Portneuf River, 1988 and 1989

EM Fdocs\EPAresp\TOC_soil.doc XXXiii Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure

3.7-4

3.7-5

3.7-6

3.7-7

3.7-8

4.2-1

4.2.2-1

4.2.2-2

4.2.2-3

4.2.2-4

4.2.2-5

4.2.2-6

4.2.2-7

4.2.2-8

4.2.2-9

Page

Ammonia-Nitrogen Concentrations in Pocatello STP Effluent, September 1988 -
September 1989

Water Quality Monitoring Results at Rowland Creamery on Portneuf River
Estimated Game and Non-Game Fish Populations — Portneuf River, 1988 and 1989
Total Number of Fish Captured in the Portneuf River — 1988 and 1989

Macroinvertebrate Abundance for Selected Taxa in the Portneuf River - Summer
1989

Overview of Potential Sources and Facility SOIlS........ccoccovveiiniinineneeeeee 4.2-6

Followstable 4.2.4-1
Characteristic Constituents of Simplot Potential Source Solids

Characteristic Constituents of Simplot Potential Source Solids without Sulfate, Total
Phosphorus, or Calcium

Characteristic Constituents of Simplot Potential Source Solids without Sulfate,
Fluoride, Total Phosphorus, or Calcium

Cross Section Lines — Facility Soils

Cross Section of Upper Gypsum Stack, Cadmium, Lead, and Vanadium Profile

Cross Section of Lower Gypsum Stack, Cadmium, Lead, and Vanadium Profile

Cross Section of Upper Gypsum Stack, Arsenic, Chromium, and Copper Profile
Cross Section of Lower Gypsum Stack, Arsenic, Chromium, and Copper Profile

Cross Section of Upper Gypsum Stack, Fluoride, Total Phosphorus,
and Zinc Profile

Revision to EMF RI Report XXXV EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and |1 — List of Figures

Figure
4.2.2-10

4.2.3-1
4.2.3-2

4.2.3-3

4.2.3-4
4.2.3-5
4.2.3-6
4.2.3-7
4.2.3-8
4.2.3-9

4.3-1

432
433

4.3-4a
4.3-4p

4.3-5

Page

Cross Section of Lower Gypsum Stack, Fluoride, Total Phosphorus,
and Zinc Profile

Characteristic Constituents of FMC Potential Source Solids
Characteristic Constituents of FM C Potential Source Solids Without Calcium

Characteristic Constituents of FMC Potential Source Solids Without Calcium,
Fluoride, and Total Phosphorus

Southwest Pond Area Section — Cadmium, Lead, and Vanadium Profile (2 sheets)
Southwest Pond Area Section — Arsenic, Chromium, and Copper Profile (2 sheets)
Southwest Pond Area Section — Fluoride, Phosphorus, and Zinc Profile (2 sheets)
Calciner Pond Area Section — Cadmium, Lead, and Vanadium Profile

Calciner Pond Area Section — Arsenic, Chromium, and Copper Profile

Calciner Pond Area Section — Fluoride, Phosphorus, and Zinc Profile

Overview of Section 4.3 SUIMTACE SOIS ...coeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 4.3-4

Followstable 4.3-6
Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 000

Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radia 023
Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 045
Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 045

Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 068

EMFdocs\EPAresp\TOC_soil.doc XXXV Revision to EMF RI Report

August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure
4.3-6a Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 090

4.3-6b Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radial 090
4.3-7 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radial 113
4.3-8 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radia 135
4.3-9 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radia 158
4.3-10 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radial 180
43-11 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radia 203
4.3-12 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radia 225
4.3-13 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radial 248
4.3-14 Pb-210/Po-210/U-238 Activitiesin Surface Soil Along Radia 270
4.3-15a Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 293
4.3-15b  Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 293
4.3-15c  Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 293
4.3-16a Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 315
4.3-16b  Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 315
4.3-17 Pb-210/Po-210/U-238 Activities in Surface Soil Along Radial 338
4.3-17a  Site 1 —Wind Direction, October 1993 to September 1994, Calms 3.3%

4.3-18a  Surface Soil Sample Location

Revision to EMF RI Report XXXVi EMFdocs\EPAresp\TOC_soil.doc
August 1996



Parts| and |1 — List of Figures

Figure
4.3-18b  Surface Soil Sample Locations Inset

4.3-18c  Arsenic Concentrationsin Surface Soils

4.3-19 Cadmium Concentrations in Surface Soils

4.3-20 Chromium Concentrations in Surface Soils

4.3-21 Fluoride Concentrations in Surface Soils

4.3-22 Total Phosphorus Concentrations in Surface Soils

4.3-23 Vanadium Concentrations in Surface Soils

4.3-24 Zinc Concentrations in Surface Soils

4.3-25 Lead-210 Activitiesin Surface Soils

4.3-26 Polonium-210 Activities in Surface Soils

4.3-27 Uranium-238 Activities in Surface Soils

4.3-28 Concentration of Cadmium Versus Distance From EMF Facilities, NE Quadrant
4.3-29 Concentration of Chromium Versus Distance From EMF Facilities, NE Quadrant
4.3-30 Concentration of Fluoride Versus Distance From EMF Facilities, NE Quadrant

4.3-31 Concentration of Total Phosphorus Versus Distance From EMF Facilities,
NE Quadrant

4.3-32 Concentration of Vanadium Versus Distance From EMF Facilities, NE Quadrant

4.3-33 Concentration of Zinc Versus Distance From EMF Facilities, NE Quadrant

EM Fdocs\EPAresp\TOC_soil.doc XXXVii Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure

4.3-34

4.3-35

4.3-36

4.3-37

4.3-38

4.3-39

4.3-40

4.3-41

4.3-42

4.3-43

4.3-44

4.3-45

4.3-46

4.3-47

4.3-48

4.3-49

4.3-50

Concentration of Selenium Versus Distance From EMF Facilities, NE Quadrant
Concentration of Lead Versus Distance From EMF Facilities, NE Quadrant
Concentration of Arsenic Versus Distance From EMF Facilities, NE Quadrant
Concentration of Copper Versus Distance From EMF Facilities, NE Quadrant
Concentration of Cadmium Versus Distance From EMF Facilities, SE Quadrant
Concentration of Chromium Versus Distance From EMF Facilities, SE Quadrant
Concentration of Fluoride Versus Distance From EMF Facilities, SE Quadrant

Concentration of Total Phosphorus Versus Distance From EMF Facilities, SE
Quadrant

Concentration of Vanadium Versus Distance From EMF Facilities, SE Quadrant
Concentration of Zinc Versus Distance From EMF Facilities, SE Quadrant
Concentration of Arsenic Versus Distance From EMF Facilities, SE Quadrant
Concentration of Selenium Versus Distance From EMF Facilities, SE Quadrant
Concentration of Lead Versus Distance From EMF Facilities, SE Quadrant
Concentration of Copper Versus Distance From EMF Facilities, SE Quadrant
Concentration of Cadmium Versus Distance From EMF Facilities, SW Quadrant
Concentration of Chromium Versus Distance From EMF Facilities, SW Quadrant

Concentration of Fluoride Versus Distance From EMF Facilities, SW Quadrant

Revision to EMF RI Report XXXViii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and |1 — List of Figures

Figure

4.3-51 Concentration of Total Phosphorus Versus Distance From EMF Facilities, SW
Quadrant

4.3-52 Concentration of Vanadium Versus Distance From EMF Facilities, SW Quadrant
4.3-53 Concentration of Zinc Versus Distance From EMF Facilities, SW Quadrant
4.3-54 Concentration of Arsenic Versus Distance From EMF Facilities, SW Quadrant
4.3-55 Concentration of Selenium Versus Distance From EMF Facilities, SW Quadrant
4.3-56 Concentration of Lead Versus Distance From EMF Facilities, SW Quadrant
4.3-57 Concentration of Copper Versus Distance From EMF Facilities, SW Quadrant
4.3-58 Concentration of Cadmium Versus Distance From EMF Facilities, NW Quadrant
4.3-59 Concentration of Chromium Versus Distance From EMF Facilities, NW Quadrant
4.3-60 Concentration of Fluoride Versus Distance From EMF Facilities, NW Quadrant

4.3-61 Concentration of Total Phosphorus Versus Distance From EMF Facilities, NW
Quadrant

4.3-62 Concentration of Vanadium Versus Distance From EMF Facilities, NW Quadrant
4.3-63 Concentration of Zinc Versus Distance From EMF Facilities, NW Quadrant
4.3-64 Concentration of Arsenic Versus Distance From EMF Facilities, NW Quadrant
4.3-65 Concentration of Selenium Versus Distance From EMF Facilities, NW Quadrant
4.3-66 Concentration of Lead Versus Distance From EMF Facilities, NW Quadrant

4.3-67 Concentration of Copper Versus Distance From EMF Facilities, NW Quadrant

EMFdocs\EPAresp\TOC_soil.doc XXXiX Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure

4.3-68

4.3-69

4.3-70

4.3-71

4.3-72

4.3-73

4.3-74

4.3-75

4.3-76

4.4-1

4.4-2

4.4-3

4.4-4

4.4-5

4.4-6

4.4-7

4.4-8

Page

Relative Concentrations of Cadmium with Distance From EMF Facilities
Relative Concentrations of Chromium with Distance From EMF Facilities
Relative Concentrations of Fluoride with Distance From EMF Facilities

Relative Concentrations of Total Phosphorus with Distance From EMF Facilities
Relative Concentrations of Lead with Distance From EMF Facilities

Relative Concentrations of Zinc with Distance From EMF Facilities

Relative Concentrations of Selenium with Distance From EMF Facilities
Relative Concentrations of Vanadium with Distance From EMF Facilities
Relative Concentrations of Arsenic with Distance From EMF Facilities

OVEINVIEW OF SECLION 4.4 ... e e e e e e e e e e e e e e e e e e e e e eeeeees 4.4-2

Followstable 4.4-19
Geographic Areas for Groundwater Evaluation

Representative Monitoring Well Network

Groundwater Flow in the Southwestern Area of FMC Facility
Potassium Concentrations in Shallow Aquifer

Sulfate Concentrations in Shallow Aquifer

Calcium Concentrations in Shallow Aquifer

Chloride Concentrationsin Shallow Aquifer

Revision to EMF RI Report x| EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and |1 — List of Figures

Figure
4.4-9 Magnesium Concentrations in Shallow Aquifer

4.4-10 Sodium Concentrationsin Shallow Aquifer

4.4-11 Bicarbonate Alkalinity Concentrationsin Shallow Aquifer
4.4-12 Temperature Pattern in Groundwater at FMC
44-13 pH in Shallow Aquifer

4.4-14 Arsenic in Shallow Aquifer

4.4-15 Barium Concentrationsin Shallow Aquifer

4.4-16 Boron Concentrations in Shallow Aquifer

4.4-17 Cobalt Concentrations in Shallow Aquifer

4.4-18 Lithium Concentrations in Shallow Aquifer

4.4-19 Manganese Concentrations in Shallow Aquifer
4.4-20 Selenium Concentrations in Shallow Aquifer
4.4-21 Ammonia Concentrations in Shallow Aquifer
4.4-22 Nitrate Concentrations in Shallow Aquifer

4.4-23 Orthophosphate Concentrations in Shallow Aquifer
4.4-24 Fluoride Concentrations in Shallow Aquifer

4.4-25 Gross Beta Activitiesin Shallow Aquifer

4.4-26 Gross Alpha Activitiesin Shallow Aquifer

4.4-27 U-238 in Soil vs. Gross Alphain Shallow Aquifer

EM Fdocs\EPAresp\TOC_soil.doc xli
August 1996

Revision to EMF RI Report



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure

45-1

4.5-1a

4.5-1b

4.5-1c

4.5-1d

45-1e

4.5-1f

45-1g

4.5-1h

4.5-1i

4.5-2

4.5-3

4.5-4

4.5-5

4.5-6

Page

Followstable 4.5-16
Surface Water Sampling L ocations

Surface Water and Sediment Sample Locations

Surface Water and Sediment Sample Locations SW/SD3 and SW/SD4

Surface Water and Sediment Sample Locations SW/SD5, SW/SD6, and SW/SD7
Surface Water and Sediment Sample Locations SW/SD8, SW/SD9, and SW/SD10
Surface Water and Sediment Sample Locations SW/SD11 through SW/SD16

Surface Water and Sediment Sample Locations SW/SD17, SW/SD18, SW/SD19,
and SW/SD20

Surface Water and Sediment Sample Locations SW/SD21, SW/SD22, SW/SD23,
and SW/SD24

Locations of Phase Il FMC Outfall Samples
Sediment Samples Taken in the Fort Hall Bottoms

Overview of Surface Water and Sediment Investigation...........cccoceeveeieneenierennes 454

Follows figure 4.5-1i
Lithium Concentrations in Surface Water at Springs and River Stations

Vanadium Concentrations for Each Spring System
Vanadium Concentrations in Surface Water Samples From River Sampling Stations

Aluminum Concentrations for River Stations SW25 and SW16

Revision to EMF RI Report xlii EMFdocs\EPAresp\TOC_soil.doc

August 1996



Parts| and |1 — List of Figures

Figure
4.5-7 Iron Concentrations in River Samples
4.5-8 Manganese Concentrationsin River Samples

4.5-9 Nitrate in Springs and River

45-10 Nitrate Concentrations for Springs over Four Quarters

45-11 Nitrate Concentrations for River Stations over Four Quarters

45-12 Orthophosphate in Springs and River

45-13 Total Phosphorusin Springs and River

45-14 Total Phosphorus Concentrations for Springs over Four Quarters

45-15 Total Phosphorus Concentrations for River Stations over Four Quarters
45-16 Sulfate Concentrations for Springs over Four Quarters

45-17 Sulfate Concentrations for River Stations over Four Quarters

45-18 Concentrations of Indicator Metalsin Sediments for River Sampling Stations
45-19 Concentrations of Total Phosphorus and Fluoride in River Sediments

4.5-20 Concentrations of Indicator Metalsin Spring Sediments

45-21 Concentrations of Total Phosphorus and Fluoride in Spring Sediments
4.5-22 Concentrations of Lead and Mercury in Sediments for River Sampling Stations

4.5-23 Concentrations of Lead in Spring Sediments

EM Fdocs\EPAresp\TOC_soil.doc xliii Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

Figure

Follows table 4.7-8
4.7-1 EMF Air Monitoring Sites

Follows page 5.1-2
51-1 EMF Site Conceptual Model

Follows page 5.3-8
5.3-1a Soil Chemistry Profiles

5.3-1b Soil Chemistry Profiles
5.3-2 pH/Solute Relationships Along Shallow Aquifer Particle Tracks
5.3-3 Attenuation of Fluoride Along Shallow Aquifer Particle Tracks

5.3-4 Advective Mixing of Sulfate Along Shallow Aquifer Particle Tracks

Follows table 5.4-7
54-1 Aquifer Cross Sections and Groundwater Flowpaths

5.4-2 Solute Transport in Shallow Aquifer
5.4-3 Regional Sulfate Fluxes

5.4-4 Concentration Profiles Along Portneuf River

Revision to EMF RI Report xliv EMFdocs\EPAresp\TOC_soil.doc

August 1996



Part 111 — Air MonitoringReport

Table of Contents

Section Page
Preface

R 1 01 T [ 6 Tox 1 oo TSP O SURPT S S PR SPSPRTN 1-1

1.1  Revisionsto Previously Reported Data.........c.ccoveerierieieenieninnieie e 1.1-1

1.2  RePOrt OrganiZation........ccccoueieeiieeeesecieeseesie e seeseseesee e eeesreessesseesseenseens 1.2-1

2 Program SUMMAIY ..ottt se e sn e e ne e s nn e saeesnneens 2-1

21  TSP/IPMygand LO-VOl SAMPliNg......ccccoeeieiieieeieeeecieeie e 2.1-1

2.1.1 PM;o Concentrations Greater Than 120 rrg/m3 .................................. 2.1-1

2.2 Huoride and Crystalline Silica Sampling ........cccceveveeveiiesieese e 2.2-1

2.3  Plant Operational SUMMAIIES ........cccueiieiieriireeie e 2.3-1

24 Other ACHVITIES.......cciiieeecerer e 24-1

241 Agricultural EVENES........cooeeieiieeeeeee e 24-1

2.4.2 FOrESE FITES......oiieceetieees et 24-1

2.4.3 Highway MaintenanCe ..........cceueierienienierie e 24-1

2.4.4 Quarterly Program AUITS.........cccoceeveeeeseeie e 24-1

3 Data SUMIMIAIY ....eieeieiie ettt ettt e e e e s ae e et e e s ae e e s e e sneeenneenneeennas 3.1-1

3.1 DataValidation SUMMEY.......cccceieereeieeriesieseeseeeesreesse e seessesseesseessessessees 3.1-1

3.2 GravimeEriC Dalal........cccoeiirieiieeeeeieese e 3.2-1

3.3 IN0rganiC CONSHTUENLS........cceeiieeieeiesieeie et ere et e e ee e ens 3.31

34 RaJIONUCHUE DAAL........coeeieiiieeieeeeeeeee e 34-1

RSN \V 1= (= o (o [olo o= I I - - 351

O N = A S KXo T - SO 4.1-1

4.1 PM 10/ TSPILO-VO ... e 41-1

4.2 ANAYHCEA Da@.....ccceiiieiiiieieee e e s 4.2-1

4.2.1  INOMQANICS....ciueeieeieereerieeeeseesseeseesseesseeeesseesseesesseessessesseesseessessenssens 4.2-1

4.2.2 RAOIONUCHTES.... ..o 4.2-1

EMFdocs\EPAresp\NewToc_N.doc xlv Revision to EMF RI Report

August 1996

Air Monitoring Report



EMF Remedial Investigation — Air Monitoring Report

Section Page
4.2.3 FIUOMUES ... e 4.2-2

4.24 Silica(Crystaline QUAartZz) ........cceeeereeeeereeseeieseeseese e s eseeseeneens 4.2-3

4.3  Background Characterization to Support Dispersion Modeling.................... 43-1
720G T R V= 1 0o (0] oo 1Y/ SRS 4.3-1

4.3.2 PM1g@NU TSP ..ottt e 4.3-3

4.3.3 MEAIS.....ciiee s 4.3-4

4.3.4 RAOIONUCHTES........couiieiiieiceeeeee e 4.3-6

4.3.5 Total FIUOMTES......ccoceieiieeeierieeeesesee e 4.3-6

4.3.6 Crystalling SHICA......ccooiieiiieee e 4.3-6

44  Site-related CONSHTUENES.......cccoirreirireeeese e 44-1
441 INOMQANICS....ciuieeieieiireeieseesieesteeeesseestesseesseesseeeesseesbessesseessesnsesseassens 4.4-1

4.4.2 RaAIONUCIIES........ccveeieiiceeerieee e 4.4-9

4.4.3 Total FIUOIAES. .....ccueieieieceeeeeeee e 4.4-10

4.4.4 Crystaline SIica(QUAartz) ......cccceoveveeereeresieeseere e se e seesee e 4.4-10

A5  SPECIAl EVENLS......ooiiieieeeee e e 45-1
A5. 1 ATSENIC ..ttt 45-1

4.5.2 FINESRECYCHNG.....ciiiiiiiiiiierieee ettt ae s 45-2

4.5.3 Ferrophos CruShing........ccccceereeriesieseseeseeseeseeseesseeseeseesseesesseessens 45-2

454 Other EVENLS.......ccooiiiiiieieeeesiese et 4.5-3

4.6  DalaRe@iONSNIPS....cc.ccieiieieiiese e esie e e ae e e eae e sseeee e reeeeenes 4.6-1
4.6.1 PMioto TSP ReE@iONSNIP....ccoiiiiieiiecieecee ettt 4.6-1

4.6.1.1 TSPIOPMI0.cciiieiiieeeeeeesee e 4.6-1

4.6.1.2 Individual PMgto TSP Correlations.........ccccceeeevvereeecnnnenn. 4.6-1

4.6.1.3 Siteto-Site COrrelations..........ccoeoererereeereneseeesesreenennes 4.6-2

4.6.2 PMyg-and TSP-to-Analyte Relationship .......cccccovevceeveeviieciee e 4.6-4

5 CONCIUSIONS.....oiitiitiieiiite ettt e et b e nn e r e e n e r e n e 5-1
A Vontoing Rt W o 1996



Part 11 — Table of Contents

Appendicesfor Air Monitoring Report

Appendix AA

Appendix AB

Appendix AC

Appendix AD

Correspondence

Appendix AA-1 — Letter from IT Analytical

Appendix AA-2 — Plant Operational Summaries

Air Quality Data

Appendix AB-1—TSP/PM 4, Gravimetric /Lo-vol Gravimetric
Appendix AB-2 — TSP/PM 1 Inorganic Data/Lo-vol Inorganic Data
Appendix AB-3 — Silicaand Fluoride Data

Appendix AB-4 — PM o Radionuclide/L o-vol Radionuclide Data
Meteorological Data

Appendix AC-1 — Multiple Summariesfor Sites 1 and 7
Appendix AC-2 — Quarterly Wind Roses for Sites1 and 7
Appendix AC-3 —Mixing Height Data (Site 1)

Appendix AC-4 —Loca Climatic Datafor Pocatello Airport - October 1993
through October 1994

Quality Assurance/Quality Summary of Data
Appendix AD-1 — Program Evaluation
Appendix AD-2 — Quarterly Audit Reports

EMFdocs\EPAresp\NewToc_N.doc xlvii Revision to EMF RI Report

August 1996

Air Monitoring Report



Part 111 — Air Monitoring Report

List of Tables
Table Page
1-1 Sampling Methods for EMF Air Monitoring Program ...........cccceeeeveevieeneseeseeee. 1-3
1-2 Methods for INOrganic ANAIYSES........cceeiiiieeeeee e e 1-4
1-3 Radiochemical Analytical Methods............ccooieiiriniiiee e 1-5
1-4 Analytical Parameters for Sample TYPE.......ooeeierieieeneeeeree e 1-5
2-1 EMF Air Monitoring Program Site Parameters.........cocoevieeieneenenseseeseeee s 2-1
Follows page 2.3-2
231 Monitoring Timeline
Follows page 3.2-1
3.2-1 Validated Particulate Concentrations
3.2-2 Annual Averagesfor PM 1o, TSP and Lo-vol from October 1993 to
(@ 0] o1 g K PR 3.2-15
331 Calculated Typical Instrument Detection Limitsin ng/m® or pCi/m?® for
the EMF Air Pathways Monitoring Program...........ccceceveenenieneenesnie e 3.3-2
332 Calculated Typical Instrument Detection Limitsin ng/m® or pCi/m?® for
the EMF Air Pathways Monitoring Program/Special for
LO-VOIUME SAMPIEIS......eiiieiieiee ettt s 3.3-3
Follows page 3.3-4
3.33 Basic Statistics for Monitored Inorganics — October 1993 through October 1994
Follows page 3.4-2
34-1 Basic Statistics for Radionuclides from October 1993 through October 1994
Revision to EMF RI Report xlviii EMFdocs\EPAresp\New Toc_N.doc

Air Monitoring Report

August 1996



Part 111 — List of Tables

Table Page
351 Thirty-year Means at Pocatello Airport Compared with
EMF Monitoring MONENS........ccooiiiiiie e 3.5-3
4.3-1 PM 10 and TSP Statistical Parametersat Site6........cveeeeveeeieeecciee e 4.3-5
Follows page 4.3-6
4.3-2 Constituent Background at Site 6
Follows page 4.4-2
4.4-1 Constituent Background versus Downwind
4.6-1 Calculated Correlation CoeffiCient (R) ........ccooeererrerieeriere e 4.6-2
4.6-2 Site-to-site Correlation Matrix for PM g @and TSP.....coooicveeiicciiie e 4.6-3
4.6-3 Particulate to Analyte Correlation Coefficients (R).......ccocvveereneenenienieseeene 4.6-5
4.6-4 Summary of Correlations between Particulate Mass and Constituent—
All Site COMDINEG ..o e e 4.6-7
4.6-5 Summary of Correlations between Particulate Mass and Constituents for
All Wind Directionsat SIteS2 and 6 ........cceeveriirerrieeie e 4.6-8
4.6-6 Particulate to Analyte Correlation Coefficients (R) Upwind/Downwind............ 4.6-9
4.6-7 Summary of Correlations between Particulate Mass and Constituents
for Selected Sites (Upwind/Downwind CaSse) ........ccceveevuereenieniinseesiesnieseeneens 4.6-10
EMFdocs\EPAresp\NewToc_N.doc xlix Revision to EMF RI Report

August 1996

Air Monitoring Report



Part I11 — Air Monitoring Report

List of Figures

Figure Page
Follows page 1-6
1-1 EMF Air Monitoring Sites
1-2  Aeria Photograph of EMF Air Monitoring Sites
1-3  Air Monitoring Site 1
1-4  Air Monitoring Site 2
1-5  View from Air Monitoring Site 3
1-6  View from Air Monitoring Site 4
1-7  Air Monitoring Site 5
1-8  View from Air Monitoring Site 6
1-9  View from Air Monitoring Site 7
2A Conditions on Five Days with Elevated PM 1o Concentrations...........ccccevcvevveeenens 2.1-2a
2.1-1 October 1993 Sampling Schedule............cooiiiiieiie e 2-1-2b
2.1-2 November and December 1993 Sampling Schedules...........ccoovvveviieviecieveeie e 2.1-3
2.1-3 January and February 1994 Sampling SChedules.............cccveiiiniininiiniereeeeeen 2.1-4
2.1-4 March and April 1994 Sampling SChedules............ccccevieeeveere s 2.1-5
2.1-5 May and June 1994 Sampling SChedUIES..........ccceiiieiiire e 2.1-6
2.1-6 July and August 1994 Sampling SChedules...........cccccevvrevecre e 2.1-7
Revision to EMF RI Report | EMFdocs\EPAresp\New Toc_N.doc

Air Monitoring Report August 1996



Part I11—List of Figures

Figure

2.1-7

4-2
4-3
4-4

4-5

4-9

4-10
4-11
4-12
4-13
4-14

4-15

Page

September and October 1994 Sampling Schedules............ocveiveiieiiciicceceee 2.1-8

Follows page 4.6-10

Fall Quarter 1993 PM
Winter Quarter 1994 PM 1o
Spring Quarter 1994 PM
Summer Quarter 1994 PM 1
October 1994 PM 1o

Fall Quarter 1993 TSP
Winter Quarter 1994 TSP
Spring Quarter 1994 TSP
Summer Quarter 1994 TSP
October 1994 TSP

Lo-vol Particulate Concentrations
PM 10 Aluminum

PM 1o Arsenic

PM 10 Barium

PM 10 Beryllium

EMFdocs\EPAresp\NewToc_N.doc li

August 1996

Revision to EMF RI Report
Air Monitoring Report



EMF Remedial Investigation — Air Monitoring Report

Figure
4-16

4-17
4-18
4-19
4-20
4-21
4-22
4-23
4-24
4-25
4-26
4-27
4-28
4-29
4-30
4-31

4-32

PM 1o Cadmium

PM 1o Total Chromium
PM 1o Manganese

PM o Nickel

PM 1o Total Phosphorus
PM 1o Selenium

PM1o Silver

PM1o Thallium

PM 1 Vanadium

PM 1o Zinc

TSP Aluminum

TSP Arsenic

TSP Barium

TSP Beryllium

TSP Cadmium

TSP Total Chromium

TSP Manganese

Revision to EMF RI Report lii
Air Monitoring Report

EMFdocs\EPAresp\New Toc_N.doc
August 1996



Part I11—List of Figures

Figure
4-33

4-35
4-36
4-37
4-38
4-39
4-40
4-41
4-42
4-43
4-44
4-45
4-46
4-47
4-48

4-49

TSP Nickel

TSP Total Phosphorus
TSP Selenium

TSP Silver

Thallium

Vanadium

TSP Zinc

Lo-vol Aluminum
Lo-vol Arsenic

Lo-vol Barium

Lo-vol Beryllium
Lo-vol Cadmium
Lo-vol Total Chromium
Lo-vol Manganese
Lo-vol Nickel

Lo-vol Total Phosphorus

Lo-vol Silver

EMFdocs\EPAresp\NewToc_N.doc liii

August 1996

Revision to EMF RI Report
Air Monitoring Report



EMF Remedial Investigation — Air Monitoring Report

Figure

4-50

4-51

4-52

4-53

4-54

4-55

4-56

4-57

4-58

4-59

4-60

4-61

4-62

4-63

4-64

4-65

4-66

Lo-vol Thallium
Lo-vol Vanadium
Lo-vol Zinc

PM o Lead-210

PM 1o Polonium-210
PM 1o Radium-226
PM ;o Radium-228
PM 1 Thorium-230
PM 1o Uranium

Lo-vol Lead-210
Lo-vol Polonium-210
Lo-vol Radium-226
Lo-vol Thorium-230
Lo-vol Total Uranium
Total Fluorides
Crystalline Silica (Quartz)

Aluminum - Sites 5 and 6 Upwind

Revision to EMF RI Report liv
Air Monitoring Report

EMFdocs\EPAresp\New Toc_N.doc
August 1996



Part I11—List of Figures

Figure
4-67

4-68
4-69
4-70
4-71
4-72
4-73
4-74
4-75
4-76
4-77
4-78
4-79
4-80
4-81
4-82

4-83

Arsenic - Sites5 and 6 Upwind

Barium - Sites5 and 6 Upwind
Beryllium - Sites 5 and 6 Upwind
Cadmium - Sites 5 and 6 Upwind

Total Chromium - Sites 5 and 6 Upwind
Manganese - Sites 5 and 6 Upwind
Nickel - Sites5 and 6 Upwind

Total Phosphorus - Sites 5 and 6 Upwind
Selenium - Sites 5 and 6 Upwind

Silver - Sites5 and 6 Upwind
Vanadium - Sites 5 and 6 Upwind

Zinc- Sites5 and 6 Upwind

Lead-210 - Sites 5 and 6 Upwind
Polonium-210 - Sites 5 and 6 Upwind
Thorium-230 - Sites 5 and 6 Upwind
Total Uranium - Sites 5 and 6 Upwind

Total Fluorides - Site 6 Upwind

EMFdocs\EPAresp\NewToc_N.doc Iv

August 1996

Revision to EMF RI Report
Air Monitoring Report



EMF Remedial Investigation — Air Monitoring Report

Figure
4-84

4-85
4-86
4-87
4-88
4-89
4-90
4-91

4-92

Crystalline Silica (Quartz) - Site 6 Upwind

PM 0 Concentrations on April 14, 1994

TSP to PM 4o Correlation for Site 1

TSP to PM 1o Correlation for Site 2

TSP to PM1g Correlation for Site 3

TSP to PM 1o Correlation for Site 4

TSP to PM1g Correlation for Site 5

TSP to PM 1o Correlation for Site 6

TSP to PM 4o Correlation for Site 7

Revision to EMF RI Report
Air Monitoring Report

Ivi

EMFdocs\EPAresp\New Toc_N.doc
August 1996



Part |11 — Air Modeling Report

Table of Contents

Section Page
L INEFOTUCTION. ...t nennesrennenre s 1-1
1.1 Purpose Of thiSREPOI .......cceceeiieiieiese e 1.1-1

1.2 Report Organization and Related REPOIS........c.ccoveeieriereereeeee e 1.2-1

1.3 Overview of Pocatello REJION..........cciviieiiereceeee e 1.3-1

2 PrOCESS DESCIIPLIONS ....cueiiieieeie ettt sttt re e sre e 2.1-1
2.1 FIMC ProCESS OVEIVIEW .....c.coueirieeueriereeeeiesie e se e e sse s s snesessesnens 2.1-1

2.2 JR. SIMPIOt ProCeSS OVEIVIEW .....c..ocueiieeieiiesieeiesee et e 2.2-1

2.3 Bannock Paving ProCeSS OVEIVIEW ..........ccceveereerieeieneesieseeseesseseeseesseseesnes 231

3 Emission Inventoriesand Plant INformation ...........cccoeviiininniecieiescsenese e 3-1
3.1 Recent Revisions and Purpose of the INnVentories...........ccoveevceeveeceeseeneceee 3.1-1

3.1.1 Inventory Revisions Since September 1994 ...........ccooeviiinnenieneennns 311

3.1.2 Purpose and Representativeness of the Inventories...........cccocvevvveenen. 3.1-5

3.1.2.1 Maximum Emission Rate versus Typical Rate...................... 3.1-5

3.1.2.2 Long-term Emission Rates versus Typical-year Rates.......... 3.1-7

3.1.2.3 Daily EMiSSion INVENLOIY .......cccceeeenieienie e 3.1-9

3.1.2.4 Average Annual Emission Rate............cccoeveveeeeeinsceeseeenene, 3.1-11

3.1.3 Constituents Included in the INVeNtOries...........ccceeeierenenencneeeee 3.1-12

3.2 INfOrMELION SOUICES......ueveeeiesrereeeeie sttt 3.2-1

3.3 Additional Source CharaCterization............ccoceuerererieeieeieeseese e 3.3-1
3.3.1 FMCFUrNACE TAPPING . ..ueeeereerreeereeesteeseeseesseessesseesseessesseessesssesseessens 3.31

3.3.2 FMC SIag Pite..eeoeeeeeeeeeeeeeeeeeee e see e ses s 3.3-5

3.3.3  FMC ROGOS.....c.eiiiieiiiiiesiesieeee ettt s 3.3-9

3.34 Slag PIlERESUILS ..o s 3312

3.3.5 Simplot Granulation #2 BaghOuSe..........cccveveveereeresieeneee e 3.3-14

3.3.6  SIMPIOt GYPSUM SEACK ....covieiiiieieieeeee e 3.3-14
ebreiant . i Msing Reon



EMF Remedial Investigation — Air Modeling Report

3.3.7 SIMPIOt ROBAS. ......ccivieieieiesiece et 3.3-15

Section Page
3.3.8 Other Source CharaCterization............ccoceverereeieeieresese e 3.3-18

3.3.9 Bannock Paving INVENTOIY ..........cccooeririenenie e 3.3-19

3.3.10 Comparison Between 1992 SIP Inventory and ASC Sources............. 3.3-20

3.3.11 EmIission INVENtOry SUMMEY ......cccoeeuereerierierseesieeseeseesreeseeseeeseesseenne 3.3-21

34 Plant Palr@MELerS ........ccooiiieiiiieeeee et 34-1

I3 R Y/ oo 1= I 1 o 11| £ OSSR 34-1

3.4.2 DaaLimitalionsS.........ccoooeierirrereeeseseeee e 3.4-4

3.5 PMig, TSP, and FIUOIIAES.......cceieiiriiriecereeee e 35-1

IS R V1< 10 0 (o] oo | V2SRRI 351

3.5.2 DataLimitationS.......cccooiiriririeeieiesiesie s 3.5-3

3.6 PartiCulate MELalS.........ccoiiiieieiececeee e 3.6-1

IG5 R /1= 10T (o] oo V2RSSR 3.6-1

3.6.2 DaaLimitations.........ccoooreiererrereeesesreeee e 3.6-4

3.6.3 FMC Facility ASSUMPLIONS......ccecieeeerieeieseesteeieseesteeseeseesreeseesseeseens 3.6-5

3.6.4 Simplot Facility ASSUMPLIONS.......ccccceeiiieierieseeee e e 3.6-6

3.6.5 BAPCO Facility ASSUMPLIONS......c.ccoeerieeiereesieeieseesteeseeseesseeseesseeseens 3.6-6

3.7 RAAIONUCHITES ... 3.7-1

ST 4% R /1< 10T (o] oo | V2SRRI 3.7-1

3.7.2 DaaLimitationS.......c.ccoiiririiieieiiesiesie st 3.7-2

4  Modeling MethodolOgy ........ccoeeiiriiiieeee e e 4-1
4.1 Objectives and APPrOACH.......cociieiiiriiiiesee e 4.1-1

4.2 MeteorologiCal Daa.........ccccceereiieeieeie et eie e s ae et e e re e ens 4.2-1

4.3 Ambient Air MoNItoring Data.........ccooveeererrierieneeieee e s 4.3-1

4.4  Atmospheric Dispersion Model DeSCriptions........cccveeereeieieeseeseeseeseeenee e 4.4-1

4.5 Model MOUITICAIONS .....cceoiveieiiieiieieee et 45-1
451 INerMEediate TEITaIN. ....ccoeireieeieeeeeie e 45-1

Ao Repot . o 1996



Part 11 — Table of Contents

4.5.2 Combination of Model RESUILS..........cccooeiiiiriiicccee e 4.5-2
Section Page
4.6 Dispersion Model Benchmark RUNS...........cccooiiiininiinieneee e 4.6-1
A7 MOUE TNPULES....coviiieieeieeie ettt e e b e e nas 4.7-1
A7 INEEITSC2 ..t 4.7-1
A7.2 FDM o s 4.7-4
4.8 Source Contribution Identification Methods............ccceoeieieiiinineeees 4.8-1
5  Dispersion ANalySISRESUILS.....ccocoiiieiece e 5-1
5.1 Model Performance Evaluation Procedures and Criteria..........cccocvvnreereennee. 51-1
5.2 RESUIS ... 52-1
5.2.1 Highest Predicted Average Annual Concentrations and Activities...... 5.2-1
5.2.2 Average Annua Concentrations and Activities
WIthin the StUAY AF€a......cc.oceeieee e 5.2-11
5221 PartiCUIAES. .....cc.oceriereeeeeeiees e 5.2-13
5222 Total FIUOMTES........ocoieiiriieeereseeeeee e 5.2-15
5.2.2.3 MEEAS. ..o e 5.2-17
5224 RadiONUCHIES.........corveeeiriiieeree e 5.2-27
5.2.3 Genera Observations Concerning Predicted Average Annual
COoNSHITUENT LEVELS ... 5.2-37
5.3 Comparisons of Daily Model Predictions with Daily Monitoring Results....... 531
ETC 3 R /1= 100 o] oo V20 S PSS 5.3-2
5.3.2 Comparisons of Mean Daily Predicted Levelswith
Mean Daily Observed LEVEIS..........coooviiiiieeeeee e 5.3-3
5.3.3 Comparison of Daily Predicted with Daily Observed
CONSLUEBNE LEVEIS ... 5.3-6
5.3.4 Upwind versus Downwind COmMpariSons..........ccoceeeereereeseeseeseensnenn 5.3-10
5.3.5 Genera Observationsin Comparisons of Predicted and
Observed Daily Constituent LEVEIS .........cccoveceveevececeee e 5.3-12
5.4 Elevated Terrain EffeCtS ..o 54-1
ebreiant " i Msing R



EMF Remedial Investigation — Air Modeling Report

6  Summary and CONCIUSIONS ......ccccciuiiierieeieseese e et ste e ste e sae et esseenaeeneesreenes 6-1

Revision to EMF RI Report Ix EMFdocs\EPAresp\NewToc_D.doc
Air Modeling Report August 1996



Part 11 — Table of Contents

Appendicesfor Air Modeling Report

AE

AF

AG

AH

Al

Al

AK

AL

AM

Emission Inventories

Emission Inventory Calculations
BPIP Run Information

Typical Modeling Output

Model Performance Information
Case Studies

Chromium 6 Information
Response to EPA Comments

Lettersto EPA

EMFdocs\EPAresp\NewToc_D.doc

August 1996

Ixi

Revision to EMF RI Report
Air Modeling Report



Part I11 — Air Modeling Report

List of Tables
Table Page
3.1.2-1 FMC P4 Production COMPAIiSON ........ccueeieeiireeirieiireesieesreessessseesseesseessessseesseess 3.1-8
3.31-1 FMC Furnace#4 Tap Hood Vent Source Test ResUItS..........ccccccvevieeveeicieenienns 3.3-23
3.3.1-2  Furnace Tap HOOd FUQItiVe SOUICES.........ccoveeieiriiieenie e 3.3-24
3.3.2-1  Emission Factors for the Hot Slag Tapping Operations ..........c.ccoeeevereereeeenne 3.3-25
3.3.2-2  Emission Factors for the Slag Quenching..........c.ccoveeiireninienceseee e 3.3-26
3.3.2-3  Emission Factors for the Hot Slag Excavation Operation .............cccceeeeereennene 3.3-27
3.3.2-4  Emission Factors for the Hot Slag Loading Operation...........ccoceveenereesienenne 3.3-28
3.3.2-5 Emission Factors for the Hot Slag Dumping Operation ..........c.ccoeeevereenieennnne 3.3-29
3.3.2-6  Emission Factors for the Cold Slag Excavation Operation............ccccceeeeereeennene 3.3-30
3.3.2-7  Emission Factors for the Cold Slag Dumping Operations.............ccoeeeeereeeneene 3.3-31
Follows page 3.3-31
3.3.2-8 Summary of Slag Pit Operation Emissions 1992 Inventory
3.3.2-9  Summary of Slag Pit Operation Emissions Revised Inventory
3.3.31 EMF Site ROad DESCIIPLIONS ....c.veiueiiieeieeie st 3.3-34
3.3.3-2 Modeled Source Names and Associated Inventory Road ..........cccceevveeenieenene 3.3-35
3.3.3-3  Emission Summary for FMC ROBAS.........cccoceeiiriiiieienie e 3.3-36
3.3.34 Summary of All FMC Road EmISSION REES...........cccoeriireeieninnieie e 3.3-39
3.34-1 Summary of Slag Pile Source EmMIiSSIONS.........ccocviirniiniinninneneseeie e 3.3-40
ebreiant . i Msing R



Part 111 —List of Tables

Table Page
3351 Simplot Granulation #2 BaghOUSE...........ccereerierierieeiesiesieeie e 3.3-41
3.35-2 Summary of Granulation #2 Baghouse Source EmissSions.........ccccocvveeneneenee. 3.3-42
3.3.6-1  Simplot Gypsum Stack Slurry Results—S0lidS.........ccoovreriineineeeseeneee 3.3-43
3.3.6-2  Summary of Gypsum Stack EMISSIONS.........ccccoereererienieneeie e 3.3-44
3.3.7-1  Road Description and Sampling Approach...........cccceoveenerinnieneecenee e 3.3-44
3.3.7-2  Model Source Names and Associated Inventory Roads...........ccoeeecvneenieneenee. 3.3-45
3.3.7-3  Emission Summary for Simplot Paved ROa0S...........cccoceeieriiinieneneneeneeee 3.3-46
3.3.10-1 Comparison of 1992 SIP Inventory with ASC SOUICES........ccceceeverieeneenienieenee 3.3-47

Follows table 3.3.10-1

3.3-11-1 Summary of FMC Emissions
3.3.11-2 Summary of JRS Emissions
3.3.11-3 Summary of BAPCO Emissions

Follows page 3.4-6
34.1-1 FMC Corporation Summary of Point Sources
34.1-2 JR. Simplot Summary of Point Sources
3.4.1-3  Bannock Paving Company Summary of Point Sources
3.4.1-4 FMC—Particle Size Distribution for PM g
34.1-5 JR. Simplot—Particle Size Distribution for PM 1
34.1-6  Bannock Paving Company Summary of Area Sources

ebreiant - i sing R



EMF Remedial Investigation — Air Modeling Report

Table Page
3.4.1-7 BAPCO NOMENCIGIUIE.......ceeiieiiiiiiitieie et 3.4-15
Follows page 4.3-2

4.3-1 Basic Statistics for Monitored Inorganics—October 1993 through October 1994
4.3-2 Basic Statistics for Radionuclides—October 1993 through October 1994
521-1 EMF Air Pathways Modeling RESUILS ........ccoeiieiiiieseeeseee e 5.2-2
521-2  Comparison of Model Predictions with Monitoring Results............cccceieieenens 5.2-8
5.2.2-1  Average Annua PM, Predictions and Comparison with

MONITONNG RESUILS.......cueiiiee e e 5.2-14
5.2.2-2  Average Annual TSP Predictions and Comparison with

MONITONNG RESUILS.......ceeiiiie i 5.2-15
5.2.2-3  Average Annual Tota Fluoride Predictions and Comparison with

MONITONNG RESUILS.......ceeiiiee e 5.2-17
5.2.2-4  Average Annual Arsenic Predictions and Comparison with

MONITONNG RESUILS.......ceeiiiee e 5.2-19
5.2.2-5  Average Annua Beryllium Predictions and Comparison with

MONITONNG RESUILS.......cuiiiiei et e 5.2-20
5.2.2-6  Average Annual Cadmium Predictions and Comparison

WIith MONItOrNG RESUILS ..ot 5.2-22
5.2.2-7  Average Annual Total Chromium Predictions and Comparison with

MONITONNG RESUILS.......ceeiiiee e e 5.2-23
5.2.2-8  Average Annual Nickel Predictions and Comparison with

MONITOINNG RESUILS.......cueiiiee e 5.2-25

Revision to EMF RI Report Ixiv EM Fdocs\EPAresp\NewToc_D.doc

Air Modeling Report

August 1996



Part 111 —List of Tables

Table Page
5.2.2-9  Average Annua Total Phosphorus Predictions and Comparison with
MONITONNG RESUILS.......ceiiiieie e s 5.2-26
5.2.2-10 Average Annual Lead-210 Predictions and Comparison
WIith MONItOrNG RESUILS ..o 5.2-28
5.2.2-11 Average Annua Polonium-210 Predictions and Comparison with
MONITONNG RESUILS.......cueiiiee e 5.2-29
5.2.2-12 Average Annua Radium-226 Predictions and Comparison with
MONITONNG RESUILS.......cuiiiiee e 5.2-30
5.2.2-13 Average Annua Radium-228 Predictions and Comparison with
MONITONNG RESUILS.......cviiiiee e e 5.2-31
5.2.2-14 Average Annua Thorium-230 Predictions and Comparison with
MONITONNG RESUILS.......cueiiieie e e 5.2-32
5.2.2-15 Average Annua Thorium-232 Predictions and Comparison with
MONITONNG RESUILS.......ccueiieee e 5.2-33
5.2.2-16 Average Annua Uranium-234 Predictions and Comparison with
MONITONNG RESUILS.......cueiiieeie e e 5.2-34
5.2.2-17 Average Annua Uranium-235 Predictions and Comparison with
MONITONNG RESUILS.......cueiiieeie e e 5.2-35
5.2.2-18 Average Annua Uranium-238 Predictions and Comparison with
MONITONNG RESUILS.......cuiiiieie e 5.2-36
53.2-1 Mean Daily Monitored to Mean Daily Modeled Constituent Comparisons........ 5.3-5
53.3-1 Monitored to Modeled Daily Constituent Comparisons (Unpaired Datd)............ 5.3-7
53.3-2  Comparison of Highest 26 Daily Monitored with Highest 26 Daily Modeled
CONSLEUENT LEVEIS ...t 5.3-10
EMFdocs\EPAresp\NewToc_D.doc Ixv Revision to EMF RI Report
August 1996 Air Modeling Report



EMF Remedial Investigation — Air Modeling Report

Table Page

5.34-1 Monitored to Modeled Constituent Comparisons on Days When Site 6

was Always Upwind of the EMF FaCilities..........ccooeieniinieniee e, 5.3-11
Follows page 6-3

6-1 Summary of FMC Emissions

6-2 Summary of JRS Emissions

6-3 Summary of BAPCO Emissions

6-4 Comparison Of Model Predictions with Monitoring Results
Revision to EMF RI Report Ixvi EM Fdocs\EPAresp\NewToc_D.doc
Air Modeling Report August 1996



Part I11 — Air Modeling Report

List of Figures
Figure
Follows page 1.1-4
111 EMF Air Monitoring Sites

2.1-1

2.1-2

2.2-1

2.2-2

3.1.2-1

3.1.2-2

3331

3.3.7-1

34-1

4.2-1

4.2-2

Follows page 2.1-1
FMC Facility Plan

FMC Genera Flow Diagram

Follows page 2.2-2
Simplot Facility Plan

General Flow Diagram—Simplot Don Plant Flow Sheet

Followstable 3.3.11-3
FMC Production Rates Compared to 5 Year Mean

J.R. Simplot Co. Don Plant Equivalent Phosphoric Acid Production
Comparedto 5 Year Mean

Sampling Locationsat FMC

Sampling Locations at Simplot

Follows Table 3.4.1-7
Areaand Line Air Emissions Source Representation

Follows page 4.2-3
Site 1 Wind Direction—October 1993 to September 1994

Site 1 Wind Direction—October 1993 to September 1994—
Daytime Hours Only

Revision to EMF RI Report Ixvii EM Fdocs\EPAresp\NewToc_D.doc

Air Modeling Report

August 1996



EMF Remedial Investigation — Air Modeling Report

Figure
4.2-3

4.7.1-1

5211

5221
5.2.2-2
5.2.2-3
5.2.2-4
5.2.2-5
5.2.2-6
5.2.2-7
5.2.2-8
5.2.2-9
5.2.2-10
5.2.2-11
5.2.2-12

5.2.2-13

Site 1 Wind Direction—October 1993 to September 1994—
Nighttime Hours Only

EMF Modd Grid of Receptors

Followstable 5.2.1-1
Location of Highest Predicted Annual Average Constituent Level

Followstable 5.2-38
Average Annua PM 1, Concentrations (ng/m°)

Average Annua TSP Concentrations (ng/m°)

Average Annual Total Fluorides Concentrations (my/m?)
Average Annual Antimony Concentrations (nmg/m°)
Average Annua Arsenic Concentrations (my/m°)
Average Annua Beryllium Concentrations (ng/m°)
Average Annual Cadmium Concentrations (my/m®)
Average Annual Total Chromium Concentrations (ng/m?)
Average Annual Lead Concentrations (nmg/m°)

Average Annua Nickel Concentrations (my/m°)

Average Annua Total Phosphorus Concentrations (ng/m°)
Average Annual Total Silica Concentrations (ng/m?)

Average Annual Lead-210 Activities (pCi/m?®)

Revision to EMF RI Report Ixviii EM Fdocs\EPAresp\NewToc_D.doc

Air Modeling Report

August 1996



Part 111 —List of Tables

Figure
5.2.2-14 Average Annual Polonium-210 Activities (pCi/m®)

5.2.2-15 Average Annual Radium-226 Activities (pCi/m°)
5.2.2-16 Average Annual Radium-228 Activities (pCi/m°)
5.2.2-17 Average Annual Thorium-230 Activities (pCi/m°)
5.2.2-18 Average Annual Thorium-232 Activities (pCi/m°)
5.2.2-19 Average Annual Uranium-234 Activities (pCi/m°)
5.2.2-20 Average Annual Uranium-235 Activities (pCi/m°)

5.2.2-21 Average Annual Uranium-238 Activities (pCi/m°)

EM Fdocs\EPAresp\NewToc_D.doc IXix Revision to EMF RI Report
August 1996 Air Modeling Report



Acronyms and Abbreviations

°C degrees centigrade
°F degrees Fahrenheit
Mng/g micrograms per gram

pmhos/cm  micromhos per centimeter
pmoles/lg  micromoles per gram

prem/h microrems per hour

ADB Arimo-Downey-Baham

AET Apparent Effect Toxicity Threshold
AFLB American Falls Lake Beds

AFM Andersen Filter Media

AFR American Falls Reservoir
ammo-phos ammonium phosphate

AOC Administrative Order of Consent
ASC Additional Source Characterization
ASTM American Society of Testing and Measurement
AVS acid-volatile sulfide

BAPCO Bannock Paving Company

BEI Bechtel Environmental, Inc.

bgs below ground surface

BLM Bureau of Land Management
BPIP Building Profile Input Program
CAA Clean Air Act

CAP capture efficiency

CE control efficiency

CEC cation exchange capacity
CERCLA  Comprehensive Environmental Response, Compensation and Liability Act
cfs cubic feet per second

Chester Chester Environmental

CHV Camelback-Hades-Vamar

CLP Contract Laboratory Program
COPC Constituents of Potential Concern
cps counts per second

Cr*® hexavalent chromium

EM Fdocs\EPAresp\acroabbr.doc IXix Revision to EMF RI Report
August 1996



EMF Remedial Investigation — Surface and Subsurface Characterizations

DAP di-ammonium phosphate

DO dissolved oxygen

DOE Department of Energy

DQO data quality objectives

DRR Datarecovery rate

E&E Ecology and Environment, Inc.

EFSP Ecological Field Sampling Plan

EIS Environmental Impact Statement
EMF Eastern Michaud Flats

EPA U.S. Environmental Protection Agency

EQAPP  Ecologica Quality Assurance Project Plan

ESAP Ecological Sampling and Analysis Plan

FDM Fugitive dust model

FFA FMC Facility Assessment

FMC FMC Corporation

GEL General Engineering Laboratories
GFAA graphite furnace atomic absorption
gpm gallons per minute

GPS global positioning system

ha hectare

HDPE high-density polyethylene
HEAST Health Effects Assessment Summary Tables

hi-vol high-volume

hp horsepower

[-86 Interstate Highway 86

ICAP Inductively Coupled Argon Plasma Atomic Emission Spectrometry
ICP Inductively Coupled Plasma

ID inner diameter

IDEQ |daho Department of Environmental Quality

IDL instrument detection limit

IGM integrated gaussian model

1J Inkow-Joesvar

InterlSC2  Inter-Industrial Source Complex 2

Revision to EMF RI Report IXx EM Fdocs\EPA resp\acroabbr.doc
August 1996



Acronyms and Abbreviations

ISCST2
ISU
IWW

kmph

LCS
LEC
LEL
lo-vol

MCL
MDA
MG
mg/kg
mg/I
milliBq
mS/cm
MSAI
ms|

mv
MW
Mwe

NAAQS
NEIC
NIOSH
NOAA
NPL
NWS

oD
OMEE

P2Os
PARCC
PCB
0Cill

Industrial Source Complex-Short Term 2
Idaho State University
Industrial wastewater

kilometers per hour

laboratory control samples
Level of Ecological Concern
Lowest Effect Level

low volume

Maximum Contaminant Level
minimum detectabl e activity
million gallons

milligrams per kilogram
milligrams per liter
milliBecquerel

milliSiemens per centimeter
Mountain States Analytical, Inc.
mean sea level

millivolts

megawatt

megawatt electric

National Ambient Air Quality Standards

National Enforcement Investigation Center
National Institute of Occupational Safety and Health
National Oceanic and Atmospheric Administration

National Priorities List
National Weather Service

outer diameter

Ontario Ministry of Environment and Energy

phosphate

Precision, Accuracy, Representativeness, Completeness and Comparability

polychlorinated biphenyl
picocuries per liter

EM Fdocs\EPAresp\acroabbr.doc IXxi

August 1996

Revision to EMF RI Report



EMF Remedial Investigation — Surface and Subsurface Characterizations

PEI
PIC
PM1o
ppm
PRV
PSD
PSCS

QA/QC
QAPP

QC

RBC
RCRA
RI
RI/FS
RRL

Tlyr

TAL

TBD
TCLP
TDS
TLV-TWA
TOC

PEDCO Environmental, Inc.

pressurized ionization chamber

particulate matter of 10 microns or less
parts per million

pressure relief valve

Prevention of Significant Deterioration
Preliminary Site Characterization Summary
polyvinyl chloride

Quality assurance/quality control
Quality Assurance Project Plan
Quality Control

risk-based concentration

Resource Conservation and Recovery Act
Remedial Investigation

Remedial Investigation/Feasibility Study
Riric-Rexburg-Lanoak

Sampling and Analysis Plan
U.S. Soil Conservation Service
simultaneously extracted metals
source emissions tests
Sciences International, Inc.

J.R. Simplot Company

State Implementation Plan
sulfur dioxide

sulfate

standard operating procedures
Sewage Treatment Plant

tons per year

Target analyte list

to be determined

Toxicity Characteristic Leaching Procedure
total dissolved solids

threshold limit value-time weighted average
total organic carbon

Revision to EMF RI Report Ixxii

EM Fdocs\EPA resp\acroabbr.doc
August 1996



Acronyms and Abbreviations

TPH
TSP
TV

U.S. FWS
UCL
UPRR
USC & GS
USDA
USGS
UTM

WAC

XRF

total petroleum hydrocarbon
total suspended particul ates
tolerance values

U.S. Fish and Wildlife Service
upper confidence level

Union Pacific Railroad

U.S. Coast and Geodetic Survey
U.S. Department of Agriculture
U.S. Geologica Survey
universal transverse mercator

Washington Administrative Code

x-ray fluorescence

EM Fdocs\EPA resp\acroabbr.doc

August 1996

Ixxiii

Revision to EMF RI Report



Executive Summary

INTRODUCTION

The Executive Summary presents the scope and findings of a Remedial Investigation (RI)
performed by FMC Corporation (FMC) and J.R. Simplot Company (Simplot) at the Eastern
Michaud Flats (EMF) study area. The RI was performed in accordance with the Administrative
Order on Consent issued by the U.S. Environmental Protection Agency (EPA) on May 30, 1991.

This Executive Summary is organized as follows:

Executive Summary Page
Introduction ES1
EMF Facility Operations ES4
Study Area Characteristics ES-6
Scope of the Remedial Investigation ES-8
Summary of Findings ES-15

The EMF study area was broadly defined by the EPA to include the adjacent FMC and Simplot
phosphate ore processing facilities in Pocatello, 1daho; extensive portions of the Michaud Flats
and Bannock Range in the vicinity of the processing facilities; the Portneuf River, which emerges
from the Pocatello Valley onto Michaud Flats east of the facilities; and portions of the American
Falls Reservoir. Figure ES-1isamap and Figure ES-2 is an aeria photograph of the EMF study

area.

During the RI, FMC and Simplot performed extensive sampling and analyses of surface and
subsurface soils, groundwater, surface water, sediment, aguatic and terrestrial ecology and air.
More than 1,500 groundwater samples were taken and more than 60,000 analyses performed.
Approximately 3,600 air samples were taken and analyzed for more than 20 constituents. A
detailed emissions inventory was developed for both facilities and atmospheric dispersion
models were used to characterize air emissions impacts. Industrial feedstocks and potential
sources of constituent releases at both facilities were characterized and soil samples were taken
to adepth of as much as 70 feet at 200 locations. Outside the processing facilities, soils were

sampled on aradial grid at regular intervals along 16 compass directions up to a distance of more
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than 3 miles. Approximately 250 surface water and sediment samples were collected and about

7,500 analyses performed. Studies of both aquatic and terrestrial ecology were performed.

The RI adequately characterizes the nature and extent of chemical constituents that may have
been released from past or current practices at the FMC and Simplot processing facilities and the

potential migration of these constituents within various media.

The principa findings of the RI are described below. The summary descriptions of the nature
and extent of contamination are presented in terms of the relative concentrations of site-related
constituents because these constituents are naturally-occurring substances that include some

background component.

SolLs

Soails containing the highest levels of facility-related constituents are confined to the FMC
and Simplot operational areas. These areas exclude residential uses.

Although concentrations of site-related constituents are primarily elevated on properties
owned by FMC and Simplot, there are offsite areas with concentrations above
background levels.

GROUNDWATER

Thereisno migration of site-related constituents in groundwater beyond FMC- and
Simplot-owned properties. No domestic or public water supply wells are downgradient
of site-impacted groundwater.

Groundwater has concentrations of site-related constituents elevated above background
beneath operational areas and extending onto adjacent company-owned properties.

The highest constituent concentrations in groundwater are limited to areas immediately
downgradient of facility sources, and concentrations decrease rapidly by advective mixing
with alarge volume of unaffected groundwater within FM C- and Simplot-owned
properties.

Numerical groundwater flow simulations and evaluation of hydrogeol ogic data indicate
that the groundwater underflowing the EMF facilitiesis captured by facility production
wells or eventually discharges to the Portneuf River through baseflow or via adjacent
springs. Shallow groundwater flows northward and discharges to the Portneuf River.
Deeper groundwater beneath the facilitiesis captured onsite by the production wells or
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flows upward into the shallow aquifer where the American Falls Lake Beds are absent
and also discharges to the Portneuf River.

At the points of groundwater discharge into the Portneuf River, most mean constituent
concentrations in groundwater are below background levels and all are below federal
drinking water standards.

Groundwater quality on company-owned land has and will continue to improve as aresult
of operational changes made by FMC and Simpl ot that eliminate or minimize potential
migration of constituents to groundwater.

SURFACE WATER AND SEDIMENTS

Analyses of surface water and sediment samples demonstrated that the FM C and Simpl ot
processing facilities had no significant impact on ecological receptors associated with the
Portneuf River and the American Falls Reservoir.

Cadmium was the only analyte elevated in the Portneuf River delta sediments, compared
to the Snake River delta and upstream Portneuf River sediment samples.

TERRESTRIAL ECOLOGY

AIR

Cadmium and fluoride concentrations in vegetation collected from potentially impacted
areas were elevated in comparison to those from reference locations. However, these
concentrations were not high enough to result in adverse impacts to ecological receptors
(e.g., mule deer) that feed on these plants. Additional factors that minimize impacts
include the limited biological availability of site-related constituents and the large home
range of most indigenous receptors.

Tissue analyses performed on small mammals collected from impacted areas indicated
that site-related constituent concentrations were less than concentrations known to result
in adverse impacts.

Potential impacts to top predators (e.g., red-tailed hawk) that feed on small mammals
were unlikely, particularly considering factors such as limited site use by these predators
and limited biological availability of site-related constituents.

Impacts to air from emissions at the facilities are primarily on the operational areas and
company-owned properties and decrease with distance from the FMC and Simplot
facilities.

Air modeling results indicate that the predominant effect on ambient air quality is
associated with afew sources and constituents from the FMC and Simplot facilities.
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Emissions from the operating facilities are subject to regulation under the federal Clean
Air Act.

Recent changes in facility operations have reduced emissions from some sources.
Planned changes at FMC will continue to reduce emissions from some sources.

EMF FACILITY OPERATIONS
The principal feedstock at the FMC and Simplot processing facilities is phosphate rock. The

rock contains apatite, amineral containing calcium, phosphate, and fluoride. Therock also
contains trace levels of arsenic, cadmium, chromium, vanadium, zinc, uranium-238 and its

daughters, and other naturally occurring elements.

FMC FACILITY

The FMC facility manufactures elemental phosphorus. The phosphate rock is crushed, conveyed
and formed into briquettes. A system of baghouses is used to control air emissions from the
crushing and conveying system. The briquettes are calcined to remove organic materials and
water, and to form heat-hardened nodules that will withstand further processing. Calciner
emissions are controlled by a series of primary and secondary wet scrubbers. The nodules are

cooled and blended with coke and silica before being fed to an electric arc furnace.

High furnace temperatures drive off phosphorus and carbon monoxide. Furnace off-gases pass
through electrostatic precipitators to remove dust before entering the condensers, where
phosphorusis condensed into aliquid. The noncondensible carbon monoxide isused as a
primary fuel and any excessisflared. Molten residues are periodically withdrawn (“tapped”)
from the furnace and allowed to solidify into the by-product slag and co-product ferrophos. The
slag, predominantly calcium silicate, is stockpiled at the facility. Ferrophos, an aloy of
predominantly iron and phosphorus with vanadium, is periodically sold. Various lined surface

impoundments are used to manage process wastewater.

Bannock Paving Company (BAPCO) operated a paving and aggregate handling facility on land
leased from and adjacent to the FMC facility during the RI period. Activities periodically
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conducted at this facility included asphalt batching, coke drying, and slag and ferrophos crushing.
Operations at BAPCO were discontinued on March 12, 1995, and BAPCO will vacate the
property by December 31, 1995.

SIMPLOT FACILITY

The Simplot facility processes phosphate rock into phosphoric acid and other fertilizers. The
phosphate rock is ground and slurried at the mine site and transported to the facility by pipeline.
There it is reacted with sulfuric acid to produce phosphoric acid and by-product gypsum (calcium
sulfate). Most of the sulfuric acid used in the processis produced at the facility by reacting sulfur

with oxygen and absorbing the resultant sulfur trioxide in water.

The phosphoric acid is used to make various grades of fertilizer or is concentrated to produce
stronger acids which are feedstocks to subsequent production lines. Phosphoric acid is reacted
with ammonia, which is also produced at the facility, to produce various types of solid and liquid
ammonium phosphate fertilizers. Ammonia and sulfuric acid are reacted to make crystalline

ammonium sulfate. A system of baghouses and scrubbers are used to control air emissions.

The gypsum is slurried with water and transported to unlined gypsum stacks south of the
processing facilities. Theliquid fraction of the slurry is partially recovered by an underground
collection system and reused in the process. Other process waters are collected and treated (pH
adjustment) in aseries of lined ponds. The treated water is nutrient rich and sold for

irrigation/fertilization.

STUDY AREA CHARACTERISTICS

GEOLOGY AND HYDROGEOLOGY

The EMF study areais situated north and west of Pocatello, Idaho on the eastern portion of the
Snake River plain. Volcanic bedrock, containing naturally occurring radioactive material, and
coarse gravels underlay the study area. The genera stratigraphy in the study area includes (from

the bottom), volcanic bedrock units (rhyolite, tuffs, and some basalt), coarse volcanic and
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quartzitic gravels, fine-grained sediments of the American Falls Lake Bed, the Michaud gravels,
Aberdeen alluvial terrace deposits (locally) and calcareous siits and clays. The latter surface
sediments, which typically range in thickness from 10 to 40 feet within the facility areas, have an

akaline pH that neutralizes acidic solutions and precipitates metals.

Groundwater within the FMC and Simplot facilities flows from the Bannock Range foothills
towards the north/northeast through unconsolidated sediments overlying the vol canic bedrock.
Shallow and deep aquifer zones, separated by confining strata, are evident in the plant areas and
to the north. Shallow groundwater flows into the valley where it mixes with the more prolific
Michaud Flats and Portneuf River groundwater systems. The volume of groundwater flowing in
the shallow zone from beneath the facilitiesis small compared to the flow within the thicker
gravelsin thevalley. Groundwater within the deeper aquifer is captured by the facilities
production wells or continues northward where, in response to upward vertical gradients and the
discontinuous presence of confining strata, it flows upward into the shallow aquifer. The shallow
groundwater and a significant portion of the deeper groundwater underflowing the facilities
discharges to the Portneuf River through Batiste Springs, Swanson Road Springs, and as

baseflow to the River in the reach between these springs.

HYDROLOGY (SURFACE WATER)

The Portneuf River, which lies to the east and north, is the major surface water body near the
facilities. To the south of Interstate 86, it isalosing stream. To the north of Interstate 86, itisa
gaining stream fed by groundwater base flow and a system of springs. The Portneuf River flows

into the American Falls Reservoir.

Rainwater which falls or flows onto the FMC and Simpl ot facilities is captured and controlled
on-site such that there is no stormwater runoff from the facilities. The only surface water
flowing from the EMF facilities is the permitted discharge of non-contact cooling water through
the IWW ditch to the Portneuf River.
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CLIMATE
The EMF study areaislocated in a semi-arid region, with approximately 11 inches of total
precipitation during ayear. Net annual evapotranspiration rate exceeds annual precipitation.

Prevailing winds are from the southwest.

LAND USE

The EMF study area includes land belonging to the Fort Hall Indian Reservation, the Bureau of
Land Management (BLM), Bannock and Power Counties, and portions of the cities of Pocatello
and Chubbuck. Fort Hall Indian Reservation land use in the EMF Study Areais mainly
agricultural. BLM land is designated as multiple use. Unincorporated land in Bannock and
Power Counties is mostly agricultural with scattered residences. Pocatello and Chubbuck land in
the study areais primarily zoned for residential use. Anticipated changesin study arealand use

are minimal.

In addition to the processing facilities, FMC and Simplot own all land (with the exception of
road rights-of-way) between the facilities and Interstate 86, as well as substantial property just
north of Interstate 86 and east of the facilities, including the Batiste Springs Property (acquired
by FMC on January 9, 1996) and the Swanson Property (acquired by J.R. Simplot on May 31,
1996). The FMC and Simplot processing facilities and all other property owned by FMC and
Simplot within the study area have or will be deed restricted to prohibit residential use.

EcoLoGY

Major terrestrial vegetation cover types and wildlife habitats in the EMF study areainclude
agriculture, sagebrush steppe and wetland/riparian. Wildlife habitats in the vicinity of the EMF
facilitiesinclude: sagebrush steppe, grassland, riparian, cliff and juniper woodland. No critical
habitats for threatened or endangered species, or special habitats, occur in the study area.

The most significant aquatic habitats in the immediate vicinity of the EMF processing facilities

are the Portneuf River and associated springs. Numerous commercial/industrial businesses and
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agricultural operations near the Portneuf River, both above and below the EMF site facilities,

contribute constituents to the river.

SCOPE OF THE REMEDIAL INVESTIGATION

The RI consisted of extensive investigations of all relevant media (surface soils, groundwater,
surface water and sediment, aguatic and terrestrial biota, and air) which identified sources of
EMF-related constituents, potential pathways of migration and exposure, and receptors. TheRI
sampling programs and studies were designed and conducted to fully characterize the nature and

extent of site-related constituents along these pathways within the EMF study area.

POTENTIAL SOURCE AND FACILITY SOIL INVESTIGATIONS

An investigation was conducted of areas which historic data and current FMC and Simpl ot plant
operations indicated were most likely to have been potential sources of constituent releases or
where placement, spillage or leakage of raw materials, by-products or process wastes (including
phosphate ore, gypsum, slag, ferrophos, precipitator dust, phossy water and other pond or
impoundment contents) could have occurred. In areas to which a sustained hydraulic head was
applied (e.g., gypsum stacks, ponds), samples were generally collected throughout the
unsaturated soil column. In areas to which no sustained hydraulic head was applied (e.g., solid
product loadout areas), samples were generally collected to depths of 10 feet or less. Soil
samples from over 200 locations and atotal of more than 20 samples of industrial feedstocks,
by-product and co-product and waste materials were analyzed. Samples were analyzed for more
than 30 constituents of the phosphate ore, and for radioactivity, volatile and semi-volatile
organics, total petroleum hydrocarbons, PCBs, nitrate, potassium, sulfate, pH, and the list of

analytes under the toxicity characteristics leaching procedure (TCLP).

Samples of soils and water representing unimpacted areas (natural conditions) were also analyzed

for these congtituents. Results from these analyses were used as representative, or background
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levels. Results from analyses of processing facility samples were compared with representative

concentrations to assess the nature and extent of site-related constituents.

At the FMC facility, the investigation included samples of the phosphate ore, stormwater,
cooling water discharged to the IWW ditch, process water discharged to active ponds, sediments
and sludges that came into contact with waste streams, and soils that may have been impacted by

former or present processing and waste handling operations.

At the Simplot facility, the investigation included samples of the phosphate ore, aqueous
discharges to water treatment ponds, gypsum slurry discharged to the gypsum stacks,
sediment/sludge samples from ponds, treatment pond irrigation water, and facility soils that may

have been impacted by former or present processing and waste handling operations.

SURFACE SOIL INVESTIGATION

The surface soil investigation was conducted to assess the possible effects of deposition of air
emissions on surface soil at portions of the EMF study area located outside the processing

facilities fencelines.

The surface soil investigation consisted of the sampling and analysis of surface and two foot deep
samples aong 16 radials extending out from the FMC and Simplot facilitiesin all directionsto a
distance of approximately three miles. Four sample locations were selected at regular intervals
within the first mile, three locations within the second mile and two locations within the third

mile.

More than 140 soil samples were analyzed for 30 constituents of phosphate ore, including metals,
general minerals, radioactivity and pH. Sample concentrations were compared with background
soil levels and were plotted versus distance from the facilities to assess the effect of facility air
emissions on surface soil. In addition, the activities of selected radioisotopes in the naturally

occurring uranium-238 decay series were compared to determine if the radioisotopes werein
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natural secular equilibrium with uranium-238 and,