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SOIL SLUDGE DEBRIS

ORGANICS, PCBS, PAHS, RADIOACTIVE MATERIALS,
METALS, ARSENIC, LEAD

THE 226-ACRE WELDON SPRING QUARRY/PLANT/PITS
(USDOE) SITEISA FORMER ORDNANCE WORKS AND
CHEMICAL PLANT NEARTHE CITY OF WELDON SPRING IN
ST. CHARLES COUNTY, MISSOURI. THE SITEISDIVIDED
INTO TWO NONCONTIGUOUS AREAS: A 217-ACRE
CHEMICAL PLANT AREA, COMPRISED OF VARIOUS
BUILDINGS, PONDS AND FOUR RAFFINATE PITS, AND A
9-ACRE QUARRY, WHICH FORMSA VALLEY WALL AT THE
EDGE OF THE MISSOURI RIVER FLOODPLAIN. SINCE THE
EARLY 1940S, THE SITE HASBEEN USED BY VARIOUS
GOVERNMENT AGENCIES FOR CHEMICAL AND
ORDNANCE PROCESSING WITH CHEMICAL AND
RADIOACTIVE WASTE DISPOSAL IN THE QUARRY. FROM
1941 TO 1946, THE SITE WAS AN ARMY ORDNANCE WORKS
USED FOR THE PRODUCTION OF TRINITROTOLUENE (TNT)
AND DINITROTOLUENE (DNT) EXPLOSIVES, AND THE
QUARRY WASUSED TO DISPOSE OF THE CHEMICAL
WASTES. FROM 1955 TO 1966 THE ATOMIC ENERGY
COMMISSION (AEC), THE PREDECESSOR TO THE
DEPARTMENT OF ENERGY, CONSTRUCTED AND
OPERATED THE CHEMICAL PLANT FOR PROCESSING
URANIUM AND THORIUM. TY PES OF WASTES DISPOSED
OF ONSITE INCLUDED URANIUM AND THORIUM ORE



RESIDUES (DRUMMED AND UNCONTAINED),
RADIOACTIVELY CONTAMINATED BUILDING DEBRIS,
PROCESSING EQUIPMENT, AND RESIDUES OF TNT AND
DNT FROM CLEANUP OF THE FORMER ORDNANCE
WORKS. EXCEPT FOR PARTIALLY DECONTAMINATING
BUILDINGS AND DISMANTLING SOME EQUIPMENT, THE
SITEHASNOT BEEN USED SINCE 1967. IN 1990, EPA
RELEASED A REMEDIAL INVESTIGATION/FEASIBILITY
STUDY AND PROPOSED PLAN, WHICH DOCUMENTED FIVE
REMEDIAL ACTIONS FOR THE QUARRY. THE FIRST
REMEDIAL ACTION INVOLVES TREATING
CONTAMINATED SURFACE WATER, FOLLOWED BY
DISCHARGE OF TREATED WATER TO THE MISSOURI
RIVER. THE SECOND REMEDIAL ACTION, WHICH IS
DOCUMENTED IN THIS RECORD OF DECISION (ROD),
ADDRESSES INTERIM DEPOSITION OF BULK WASTES IN
THE QUARRY TO MINIMIZE FUTURE GROUND WATER AND
AIR CONTAMINATION AND TO FACILITATE ADDITIONAL
CHARACTERIZATION OF WASTE AND RESIDUALSIN AND
AROUND THE QUARRY . FINAL DECISIONS FOR DISPOSAL
OF WASTESWILL BE MADE IN A SUBSEQUENT ROD FOR
THE CHEMICAL PLANT. FUTURE REMEDIAL ACTIONS
WILL ADDRESS MATERIALS REMAINING IN THE QUARRY
WALLSAND FLOOR, GROUND WATER CONTAMINATION,
AND CONTAMINATED PROPERTIES OUTSIDE THE
QUARRY. THE PRIMARY CONTAMINANTS OF CONCERN
AFFECTING THE QUARRY SOIL, SLUDGE, AND DEBRIS ARE
ORGANICS INCLUDING PCBS AND PAHS; RADIOACTIVE
MATERIALS; AND METALSINCLUDING ARSENIC AND
LEAD.

THE SELECTED INTERIM REMEDIAL ACTION FOR THIS
SITEINCLUDES EXCAVATING AN ESTIMATED 95,000
CUBIC YARDS OF CHEMICALLY AND RADIOACTIVELY
CONTAMINATED BULK WASTES FROM THE QUARRY AND
TEMPORARILY STORING THEWASTES ONSITE IN THE
CHEMICAL PLANT AREA; AND IMPLEMENTING SITE
ACCESS RESTRICTIONS. THE ESTIMATED TOTAL COST
FOR THISREMEDIAL ACTION IS $11,000,000. THERE ARE
NO O&M COSTS ASSOCIATED WITH THIS REMEDIAL
ACTION.

PERFORMANCE STANDARDS OR GOALS; NOT PROVIDED.
INSTITUTIONAL CONTROLS; NOT APPLICABLE.



Remedy:

THIS OPERABLE UNIT REMEDIAL ACTION IS THE SECOND
OF FIVE RESPONSE ACTIONS PLANNED AS PART OF THE
OVERALL REMEDIAL ACTION FOR THE WELDON SPRING
QUARRY. THE FIRST RESPONSE ACTION TO BE INITIATED
AT THE QUARRY ISA REMOVAL ACTION INVOLVING
TREATMENT OF CONTAMINATED SURFACE WATER AND
DISCHARGE OF THE TREATED WATER TO THE MISSOURI
RIVER. THE QUARRY WATER REMOVAL ACTION IS
EXPECTED TO BE INITIATED IN 1991. THE FUNCTION OF
THIS OPERABLE UNIT ISTO REMOVE BULK WASTES FROM
THE QUARRY. THISWILL ELIMINATE THE WASTESASA
POTENTIAL CONTINUING SOURCE OF GROUNDWATER
CONTAMINATION AND MINIMIZE RISKS ASSOCIATED
WITH EXPOSURE TO CONTAMINANTS RELEASED INTO
THE AIR. IT WILL ALSO FACILITATE ADDITIONAL
CHARACTERIZATION OF THE WASTES AND RESIDUAL
CONTAMINATION IN AND AROUND THE QUARRY. BULK
WASTES ARE DEFINED ASMATERIALS THAT CAN BE
REMOVED FROM THE QUARRY USING STANDARD
EQUIPMENT AND PROCEDURES. THISREMEDIAL ACTION
ISNOT THE FINAL REMEDIAL ACTION FOR THE QUARRY,
AND IT DOESNOT ADDRESS FINAL DISPOSITION OF THE
BULK WASTES. DISPOSAL DECISIONS FOR THESE WASTES
WILL BE MADE ASPART OF THE REMEDIAL ACTION
DECISION FOR THE CHEMICAL PLANT AREA OF THE
WELDON SPRING SITE. A DECISION ON THE FINAL
REMEDIAL ACTION FOR THE QUARRY WILL BE MADE IN A
SUBSEQUENT DECISION MAKING PROCESS AFTER THE
BULK WASTES HAVE BEEN REMOVED.

THE MAJOR COMPONENTS OF THE SELECTED REMEDY
INCLUDE;

* REMOVAL OF THE BULK WASTES FROM THE QUARRY
USING STANDARD EQUIPMENT AND PROCEDURES.

* TRANSPORTING THE BULK WASTESALONG A
DEDICATED HAUL ROAD TO THE CHEMICAL PLANT AREA
OF THE WELDON SPRING SITE.

* PLACING THE BULK WASTES IN CONTROLLED STORAGE
IN AN ENGINEERED TEMPORARY STORAGE FACILITY.

FOLLOWING REMOVAL OF THE WASTES, DETAILED
STUDIESWILL BE MADE OF THE EMPTY QUARRY AND
LOCAL GROUNDWATER SYSTEM. THESE STUDIESWILL
FACILITATE DECISIONSWITH REGARD TO THE THREE
REMAINING COMPONENTS OF THE QUARRY REMEDIAL
ACTION, |.E,, (1) RESIDUAL MATERIALSREMAINING IN



Text:

THE QUARRY WALLS AND FISSURES, (2) GROUNDWATER,
AND (3) VICINITY PROPERTIES. THE VICINITY PROPERTIES
ARE CONTAMINATED PROPERTIES THAT ARE OUTSIDE
THE QUARRY AND FOR WHICH THE US DEPARTMENT OF
ENERGY ISRESPONSIBLE (E.G., THE FEMME OSAGE
SLOUGH). COMPREHENSIVE RESPONSE ACTIONS FOR
RESIDUAL MATERIALS, GROUNDWATER, AND VICINITY
PROPERTIES CAN BE DEVELOPED ONLY AFTER THE BULK
WASTESHAVE BEEN REMOVED FROM THE QUARRY SO
THAT THE NATURE AND EXTENT OF RESIDUAL
CONTAMINATION AND MIGRATION PATHWAY S CAN BE
FULLY ASSESSED.

Full-text ROD document follows on next page.



Text :

1

* REMOVAL OF THE BULK WASTES FROM THE QUARRY USI NG
STANDARD EQUI PMENT AND PROCEDURES.

* TRANSPORTI NG THE BULK WASTES ALONG A DEDI CATED HAUL
ROAD TO THE CHEM CAL PLANT AREA OF THE WELDON SPRI NG
SI TE.
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* PLACI NG THE BULK WASTES | N CONTROLLED STORAGE | N AN
ENG NEERED TEMPORARY STORAGE FACI LI TY.

FOLLOW NG REMOVAL OF THE WASTES, DETAI LED STUDI ES W LL BE MADE OF THE
EMPTY QUARRY AND LOCAL GROUNDWATER SYSTEM  THESE STUDI ES W LL

FACI LI TATE DECI SI ONS W TH REGARD TO THE THREE REMAI NIl NG COMPONENTS OF
THE QUARRY REMEDI AL ACTION, |.E., (1) RESIDUAL MATERI ALS REMAI NI NG I N
THE QUARRY WALLS AND FI SSURES, (2) GROUNDWATER, AND (3) VICINITY
PROPERTIES. THE VICINITY PROPERTI ES ARE CONTAM NATED PROPERTI ES THAT
ARE OUTSI DE THE QUARRY AND FOR WHI CH THE US DEPARTMENT OF ENERGY | S
RESPONSI BLE (E. G., THE FEMVE OSAGE SLOUCGH). COMPREHENSI VE RESPONSE

ACTI ONS FOR RESI DUAL MATERI ALS, GROUNDWATER, AND VI CI NI TY PROPERTI ES CAN
BE DEVELOPED ONLY AFTER THE BULK WASTES HAVE BEEN REMOVED FROM THE
QUARRY SO THAT THE NATURE AND EXTENT OF RESI DUAL CONTAM NATI ON AND

M GRATI ON PATHWAYS CAN BE FULLY ASSESSED. THESE ACTI ONS, WHI CH W LL
ADDRESS FI NAL QUARRY CLEANUP CRI TERIA, W LL BE DEVELOPED I N CONSULTATI ON
W TH REGI ON VI OF THE US ENVI RONMENTAL PROTECTI ON ACENCY (EPA) AND THE
STATE OF M SSOURI AND W LL BE DESCRI BED I N FUTURE DOCUMENTS.

DECLARATI ON

THE SELECTED REMEDY | S PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT;

| T COWLI ES W TH FEDERAL AND STATE REQUI REMENTS THAT ARE LEGALLY

APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE REMEDI AL ACTI ON, UNLESS
THOSE REQUI REMENTS HAVE BEEN PROPERLY WAI VED | N ACCORDANCE W TH CERCLA,
AND I T I S COST EFFECTIVE. TH S REMEDY UTI LI ZES PERMANENT SOLUTI ONS AND
ALTERNATI VE TREATMENT TECHNOLOGI ES TO THE MAXI MUM EXTENT PRACTI CABLE

G VEN THE LI M TED SCOPE OF THI S REMEDI AL ACTI ON. HOWEVER, BECAUSE THI S
ACTI ON CONSTI TUTES NEI THER THE FI NAL REMEDY FOR THE QUARRY NOR THE FI NAL
DECI SI ON FOR DI SPCSI TI ON OF THE BULK WASTES, | T DOES NOT SATI SFY THE
STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT OF THE REMEDY.
POTENTI AL TREATMENT TECHNOLOG ES W LL BE CONSI DERED | N THE PROCESS FOR
SELECTI ON OF THE FI NAL REMEDY FOR THE QUARRY AND FOR FI NAL DI SPCSI TI ON
OF THE BULK WASTES.

BECAUSE THI S REMEDY MAY RESULT | N HAZARDOUS SUBSTANCES REMAI NI NG ON SI TE
ABOVE HEALTH- BASED LEVELS, A REVIEW W LL BE CONDUCTED W THI N FI VE YEARS
AFTER COMMENCEMENT OF THI S REMEDI AL ACTI ON TO ENSURE THAT THE REMEDY
CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUMAN HEALTH AND THE



ENVI RONMVENT.

REG ONAL ADM NI STRATOR
US ENVI RONMENTAL PROTECTI ON AGENCY
REG ON VI | DATE: 09/ 28/90

#SNLD
SI TE NAME, LOCATI ON, AND DESCRI PTI ON
1
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THE WELDON SPRI NG SITE IS LOCATED I N ST. CHARLES COUNTY, M SSOURI, NEAR
THE CITY OF WELDON SPRI NG ABOUT 48 (30 M) WEST CF ST. LOU S (FI GURE
1). THE SITE CONSI STS OF TWO NONCONTI GUOUS AREAS: (1) THE CHEM CAL
PLANT AREA AND (2) THE QUARRY. THE CHEM CAL PLANT AREA |S ABOUT 3.2
(2 M) SOUTHWEST OF THE JUNCTI ON OF M SSOURI ( STATE) ROUTE 94 AND US
ROUTE 40/61. THE QUARRY IS ABOUT 6.4 KM (4 M) SOUTH- SOUTHWEST OF THE
CHEM CAL PLANT AREA AND ABOUT 8 KM (5 M) SOUTHWEST OF THE TOWN OF
VWELDON SPRING. BOTH THE CHEM CAL PLANT AREA AND THE QUARRY ARE
ACCESSI BLE FROM STATE ROUTE 94 AND ARE FENCED AND CLOSED TO THE PUBLI C.
THE LOCATI ONS OF THE CHEM CAL PLANT AREA AND THE QUARRY ARE SHOWN I N
MORE DETAIL IN FI GURE 2.

THE CHEM CAL PLANT AREA COVERS ABOUT 88 HA (217 ACRES) AND CONTAI NS

VARI OUS BUI LDI NGS AND PONDS (| NCLUDI NG FOUR RAFFI NATE PI'TS) AS VELL AS
GRAVEL AND PAVED SURFACES. VEGETATION IN THI S AREA | S PREDOM NANTLY
GRASSES, SHRUBS, AND SMALL TREES. THE AUGUST A. BUSCH MEMORI AL W LDLI FE
AREA |'S LOCATED TO THE NORTH, THE WELDON SPRI NG W LDLI FE AREA TO THE
SOUTH AND EAST, AND THE US ARMY RESERVE AND NATI ONAL GUARD TRAI NI NG AREA
TO THE WEST.

THE QUARRY WAS EXCAVATED | NTO A LI MESTONE BLUFF THAT FORMS A VALLEY WALL
AT THE EDGE OF THE M SSOURI RI VER ALLUVI AL FLOCDPLAIN. PRI COR TO 1942,
IT WAS M NED FOR LI MESTONE TO SUPPORT VARI OQUS CONSTRUCTI ON ACTI VI TI ES.
THE QUARRY | S ABOUT 300 M (1,000 FT) LONG BY 140 M (450 FT) W DE AND
COVERS AN AREA OF APPROXI MATELY 3.6 HA (9 ACRES). THE MAIN FLOOR

COWPRI SES APPROXI MATELY 0.8 HA (2 ACRES) AND CURRENTLY CONTAI NS ABOUT
11,000 M3) (3,000,000 GAL) OF PONDED WATER COVERI NG ABOUT 0.2 HA (0.5
ACRE). THE QUARRY | S VECETATED W TH GRASSES, SHRUBS, AND TREES, AND IS
SURROUNDED BY THE WELDON SPRI NG W LDLI FE AREA. THE GENERAL LAYOUT 1S
SHOWN | N FI GURE 3.

THE M SSOURI - KANSAS- TEXAS RAI LROAD LI NE FORMERLY PASSED JUST SOUTH OF
THE QUARRY. THI'S LI NE WAS RECENTLY DI SMANTLED, AND THE RI GHT- OF- WAY HAS
BEEN CONVERTED TO A GRAVEL- BASED PUBLI C TRAIL FOR HI KI NG AND BI KI NG ( THE
M SSOURI RI VER STATE TRAIL). A RAIL SPUR ENTERS THE QUARRY AT I TS LOVER
LEVEL FROM THE WEST AND EXTENDS APPROXI MATELY ONE- THI RD OF | TS LENGTH.
THE SPUR | S OVERGROMWN W TH VEGETATI ON AND IS IN A STATE OF DI SREPAI R.
THE ST. CHARLES COUNTY VELL FIELD | S LOCATED TO THE SOUTHEAST BETWEEN
THE QUARRY AND THE M SSOURI RI VER (FI GURE 4). THE NEAREST VELL IS



LOCATED ABOUTT 0.8 KM (0.5 M) FROM THE QUARRY.

THE QUARRY AND THE CHEM CAL PLANT AREA ARE RELATED AS TO HI STORY AND
PURPOSE, ARE REASONABLY CLOSE IN PROXIM TY, AND ARE COMPATI BLE W TH
REGARD TO REMEDI ATI ON APPROACH. THEREFORE, THEY ARE CONSI DERED ONE
COVPREHENSI VE ENVI RONMENTAL RESPONSE, COMPENSATI ON AND LI ABI LI TY ACT
(CERCLA) SITE FOR PURPOSES OF THI S RESPONSE ACTI ON.

#SH
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SI TE HI STORY

IN APRIL 1941, THE US DEPARTMENT OF THE ARMY ACQUI RED ABOUT 7, 000 HA
(17,000 ACRES) OF LAND IN ST. CHARLES COUNTY, M SSOURI, FOR CONSTRUCTI ON
OF THE WELDON SPRI NG ORDNANCE WORKS. FROM NOVEMBER 1941 THROUGH JANUARY
1944, THE ATLAS POADER COMPANY OPERATED THE ORDNANCE WORKS FOR THE ARMY
TO PRODUCE TRI NI TROTOLUENE ( TNT) AND DI NI TROTOCLUENE ( DNT) EXPLOSI VES.
THE ORDNANCE WORKS WAS REOPENED DURI NG 1945 AND 1946 BUT WAS CLOSED AND
DECLARED SURPLUS TO ARMY NEEDS IN APRIL 1946. BY 1949, ALL BUT ABOUT
810 HA (2,000 ACRES) HAD BEEN TRANSFERRED TO THE STATE OF M SSOURI ( NOW
THE AUGUST A. BUSCH MEMORI AL W LDLI FE AREA) AND THE UNI VERSI TY OF

M SSOURI (AS AGRI CULTURAL LAND). MJCH OF THE LAND TRANSFERRED TO THE
UNI VERSI TY OF M SSOURI WAS SUBSEQUENTLY DEVELOPED | NTO THE WELDON SPRI NG
W LDLI FE AREA. EXCEPT FOR SEVERAL SMALL PARCELS TRANSFERRED TO ST.
CHARLES COUNTY, THE REMAI NIl NG PROPERTY BECAME THE CURRENT CHEM CAL PLANT
AREA AND ADJACENT US ARMY RESERVE AND NATI ONAL GUARD TRAI NI NG AREA.

THE US ATOM C ENERGY COWM SSI ON ( AEC), A PREDECESSOR OF THE US
DEPARTMENT OF ENERGY (DCE), ACQUI RED 83 HA (205 ACRES) OF THE FORMER
ORDNANCE WORKS PROPERTY FROM THE ARMY BY PERM T I N MAY 1955, AND THE
PROPERTY TRANSFER WAS APPROVED BY CONGRESS | N AUGUST 1956. AN

ADDI TIONAL 6 HA (15 ACRES) WAS LATER TRANSFERRED TO THE AEC FOR

EXPANS|I ON OF WASTE STORAGE CAPACI TY. THE AEC CONSTRUCTED A FEED

MATERI ALS PLANT, NOW REFERRED TO AS THE CHEM CAL PLANT, ON THE PROPERTY
FOR THE PURPOSE OF PROCESSI NG URANI UM AND THORI UM ORE CONCENTRATES. THE
QUARRY, WHI CH HAD BEEN USED BY THE ARMY SI NCE THE EARLY 1940S FOR

DI SPOSAL OF CHEM CALLY CONTAM NATED MATERI ALS, WAS TRANSFERRED TO THE
AEC I N JULY 1960 FOR USE AS A DI SPOCSAL SI TE FOR RADI OACTI VELY

CONTAM NATED MATERI ALS.

THE FEED MATERI ALS PLANT WAS OPERATED FOR THE AEC BY THE URANI UM

DI VI SI ON OF MALLI NCKRODT CHEM CAL WORKS FROM 1957 TO 1966. DURI NG THI S
PERI OD, THE AEC USED THE QUARRY TO DI SPOSE OF URANI UM AND THORI UM

RESI DUES ( DRUMVED AND UNCONTAI NED), RADI OACTI VELY CONTAM NATED BUI LDI NG
RUBBLE AND PROCESS EQUI PMENT, AND TNT AND DNT RESI DUES FROM CLEANUP OF
THE FORMER ORDNANCE WORKS. FOLLOW NG CLOSURE BY THE AEC, THE ARMY
REACQUI RED THE CHEM CAL PLANT SITE I N 1967 AND BEGAN CONVERTI NG THE
FACI LI TY FOR HERBI Cl DE PRODUCTI ON. THE BUI LDI NGS WERE PARTI ALLY
DECONTAM NATED, AND SOVE EQUI PMENT WAS DI SMANTLED. CONTAM NATED RUBBLE
AND EQUI PMENT FROM SOME BUI LDI NGS WERE PLACED I N THE QUARRY. I N 1969,



1

PRI OR TO BECOM NG OPERATI ONAL, THE HERBI Cl DE PROQIECT WAS CANCELED.
SINCE THAT TI ME, THE PLANT HAS REMAI NED ESSENTI ALLY UNUSED AND | N
CARETAKER STATUS.

IN 1971, THE ARMY RETURNED THE 21- HA (51- ACRE) PORTI ON OF THE PROPERTY
CONTAI NI NG THE RAFFI NATE PI TS TO THE AEC BUT RETAI NED CONTROL OF THE
REST OF THE CHEM CAL PLANT AREA. AS SUCCESSOR TO THE AEC, THE DCE
ASSUMED RESPONSI BI LI TY FOR THE RAFFI NATE PITS. I N 1984, THE ARWY
REPAI RED SEVERAL OF THE BUI LDI NGS; DECONTAM NATED SOME OF THE FLOORS,
WALLS, AND CEI LI NGS; AND REMOVED SOVE CONTAM NATED EQUI PMENT TO AREAS
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OUTSI DE OF THE BUI LDI NGS. I N MAY 1985, THE DCE DESI GNATED CONTROL AND
DECONTAM NATI ON OF THE WELDON SPRI NG SI TE AS A MAJOR FEDERAL PRQIECT
UNDER | TS SURPLUS FACI LI TI ES MANAGEMENT PROGRAM I N MAY 1988, THE DOE
REDESI GNATED THE PRQJECT AS A MAJOR SYSTEM ACQUI SI TI ON.

ON OCTOBER 1, 1985, CUSTODY OF THE ARMY PORTI ON OF THE CHEM CAL PLANT
AREA WAS TRANSFERRED TO THE DOE. ON OCTOBER 15, 1985, THE US

ENVI RONMENTAL PROTECTI ON AGENCY ( EPA) PROPOSED TO | NCLUDE THE WELDON
SPRI NG QUARRY ON | TS NATI ONAL PRI ORI TIES LI ST (NPL); THI S LI STI NG
OCCURRED ON JULY 22, 1987. ON JUNE 24, 1988, THE EPA PROPOCSED TO EXPAND
THE LI STING TO | NCLUDE THE CHEM CAL PLANT AREA. THI S PROPOSAL WAS

FI NALI ZED ON MARCH 13, 1989, AND THE EXPANDED SI TE WAS PLACED ON THE NPL
UNDER THE NAME "WELDON SPRI NG QUARRY/ PLANT/ PI TS (USDOE/ ARMY) . " THE
BALANCE OF THE FORMER WVELDON SPRI NG ORDNANCE WORKS PROPERTY, WHICH IS
ADJACENT TO THE DOE PORTI ON AND FOR VWHI CH THE ARMY HAS RESPONSI BI LI TY,
WAS | NCLUDED ON THE NPL AS A SEPARATE LI STI NG ON FEBRUARY 21, 1990,
UNDER THE NAME "WELDON SPRI NG FORMER ARMY ORDNANCE WORKS. "

A SUMVARY OF DI SPOSAL ACTI VI TI ES AT THE QUARRY | S PRESENTED | N TABLE 1.
BASED ON HI STORI CAL DATA AND CHARACTERI ZATI ON RESULTS, AN ESTI MATED
73,000 M 3) (95,000 YD(3)) OF CONTAM NATED MATERI ALS | S PRESENT I N THE
QUARRY; OF THI'S, APPROXI MATELY 31,000 M 3) (40,000 YD(3)) |S RUBBLE,
39,000 M 3) (51,000 YD(3)) IS SO L AND CLAY, AND 3,000 M 3) (4,000
YD(3)) |'S POND SEDI MENT.

#HCP
H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

A REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY (RI/FS) WAS CONDUCTED I N
ACCORDANCE W TH THE REQUI REMENTS OF CERCLA, AS AMENDED, TO DOCUMENT THE
PROPOSED MANAGEMENT OF THE QUARRY BULK WASTES AS A FOCUSED | NTERI M
REMEDI AL ACTI ON. DOCUMENTS DEVELOPED DURI NG THE RI/FS | NCLUDED THE Rl
REPCRT, A BASELI NE RI SK EVALUATI ON (BRE), AND AN FS REPORT THE RI/FS AND
PROPOSED PLAN WERE RELEASED TO THE PUBLI C ON MARCH 5, 1990. AN

| NFORVATI ONAL BULLETI N WAS ALSO PREPARED TO SUMVARI ZE THI S PROPOSED

ACTI ON AND FACI LI TATE THE COMVUNI TY PARTI CI PATI ON PROCESS.

THESE DOCUMENTS, ALONG W TH OTHER DOCUMENTS | N THE ADM NI STRATI VE RECORD
FI LE, HAVE BEEN MADE AVAI LABLE TO THE PUBLI C I N THE PUBLI C READI NG ROOM



1

AT THE WELDON SPRI NG SITE. COPIES OF THESE DOCUMENTS HAVE ALSO BEEN
PROVI DED AT FI VE ADDI TI ONAL | NFORMATI ON REPCSI TORI ES AT THE FOLLOW NG
LOCATI ONS: THE MEMORI AL ARTS BUI LDI NG AT LI NDENWOOD COLLEGE ( ST.

CHARLES, M SSOURI), KATHRYN M LI NNEMAN BRANCH OF THE ST. CHARLES

ClI TY/ COUNTY LI BRARY (ST. CHARLES, M SSOURI), SPENCER CREEK BRANCH OF THE
ST. CHARLES CI TY/ COUNTY LI BRARY (ST. PETERS, M SSOURI), AND FRANCI S
HOWELL HI GH SCHOOL (ST. CHARLES, M SSOURI). A NOTICE OF AVAILABILITY OF
THESE DOCUMENTS WAS PUBLI SHED I N THE ST. CHARLES JOURNAL ON MARCH 4,
1990, AND THE ST. CHARLES SECTION OF THE ST. LOU S POST DI SPATCH ON
MARCH 28, 1990.
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A PUBLI C COWWENT PERI OD WAS HELD FROM MARCH 5, 1990, THROUGH APRIL 9,
1990. A PUBLI C MEETI NG WAS HELD ON MARCH 29, 1990, AT THE RAMADA I NN IN
VENTZI LLE, M SSOURI, AS A PART OF THE PUBLI C PARTI Cl PATI ON PROCESS.

THI' S PUBLI C MEETI NG WAS ADVERTI SED I N THE TWO NEWSPAPER ANNOUNCEMENTS
DESCRI BED ABOVE. AT THI S MEETI NG, REPRESENTATI VES FROM THE DOE, EPA
REG ON VI, AND THE STATE OF M SSOURI ANSWERED QUESTI ONS ABOUT THE SI TE
AND THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON FOR THE QUARRY BULK
WASTES. TRANSCRI PTS OF THE MEETI NG ARE | NCLUDED AS PART OF THE

ADM NI STRATI VE RECORD FILE FOR THI S OPERABLE UNI T REMEDI AL ACTION. THE
ADM NI STRATI VE RECORD FI LE | NCLUDES THE | NFORMATI ON USED TO SUPPORT THE
SELECTED REMEDY. DOCUMENTS I N THE ADM NI STRATI VE RECORD | NCLUDE THE RI,
BRE, AND FS REPORTS.

I N ADDI TION TO THE PUBLI C MEETI NG, THE DOE HELD NUMEROUS BRI EFI NGS AND
MEETI NGS W TH PUBLI C OFFI CI ALS, SCHOOL ADM NI STRATORS, SPECI AL | NTEREST
GROUPS, AND MEMBERS OF THE GENERAL PUBLI C. THESE MEETI NGS, WHI CH WERE
GENERALLY | NFORMAL, ALLOWED FOR AN EFFECTI VE EXCHANGE OF | NFORMATI ON AND
RECEI PT OF PUBLIC I NPUT. A RESPONSE TO THE COMMENTS RECEI VED DURI NG THE
PUBLI C COMVENT PERI OD | S I NCLUDED I N A RESPONSI VENESS SUMVARY, WHI CH WAS
PREPARED AS A SEPARATE DOCUMENT. A SUMVARY OF THE MAJOR | SSUES RAI SED
DURI NG THE PUBLI C COMVENT PERICD IS PROVIDED I N THI S RECORD OF DECI SI ON.
THI' S DECI SI ON DOCUMENT PRESENTS THE SELECTED REMEDI AL ACTI ON FOR
MANAGEMENT OF THE BULK WASTES AT THE WELDON SPRI NG QUARRY | N ACCORDANCE
W TH CERCLA, AS AMENDED, AND TO THE MAXI MUM EXTENT PRACTI CABLE, THE

NATI ONAL O L AND HAZARDOUS SUBSTANCES PCLLUTI ON CONTI NGENCY PLAN ( NCP) .
THE DECISION FOR THI'S SITE I S BASED ON THE ADM NI STRATI VE RECORD.

#SROU
SCOPE AND ROLE OF OPERABLE UNI'T

THE DCE |'S ADDRESSI NG THE QUARRY BULK WASTES AS AN OPERABLE UNI T
REMEDI AL ACTI ON (OURA) AS PART OF THE OVERALL REMEDI AL ACTI ON PLANNED
FOR THE WELDON SPRI NG SITE. THE TWO GENERAL TYPES OF REMEDI AL ACTI ONS
THAT CAN BE ADDRESSED AS OURAS ARE (1) FINAL ACTI ONS THAT COWPLETELY
REMEDI ATE A DI SCRETE AREA OF A SITE OR (2) INTERI M ACTI ONS TAKEN TO
FACI LI TATE CLEANUP AND TO M Tl GATE AN ONGO NG RELEASE OR THREAT OF A
RELEASE OR TO LIM T A POTENTI AL PATHWAY OF EXPOSURE. REMEDI AL ACTI ON
FOR THE QUARRY BULK WASTES FALLS | NTO THE SECOND CATEGORY. THE



| MPLEMENTATI ON OF A RESPONSE ACTI ON AS AN OURA MUST BE CONSI STENT W TH
THE PERMANENT REMEDY FOR THE ENTI RE SI TE, EVEN THOUGH THE ACTI ON M GHT
BE | MPLEMENTED PRI OR TO SELECTI ON OF THE FI NAL REMEDY.

DEFI NI NG THE QUARRY BULK WASTES AS AN OURA OF THE WELDON SPRI NG SI TE
MAKES | T POSSI BLE TO EXPEDI TE MANAGEMENT OF THESE WASTES. THI S ACTI ON
DOES NOT ADDRESS FI NAL DI SPOSAL OF THE QUARRY BULK WASTES. AS DI SCUSSED
IN MORE DETAI L BELOW THAT DECI SION W LL BE MADE AS PART OF A SUBSEQUENT
REMEDY SELECTI ON PROCESS FOR THE CHEM CAL PLANT AREA.

1
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QUARRY BULK WASTES ARE DEFI NED AS THE CHEM CALLY AND RADI OACTI VELY
CONTAM NATED SOLI DS PRESENT | N THE QUARRY THAT CAN BE REMOVED USI NG
STANDARD EQUI PMENT AND TECHNI QUES. THE TOTAL VOLUME OF THESE WASTES
-~ WHI CH CONSI ST PRI MARI LY OF SO LS, SLUDGES, EQUI PMENT, AND STRUCTURAL
DEBRI S--1'S ABOUT 73,000 M 3) (95,000 YD(3)).

THI'S OURA FOR THE QUARRY BULK WASTES IS ONE OF SEVERAL COMPONENTS FOR
OVERALL REMEDI ATI ON OF THE WELDON SPRI NG SI TE. AN OVERVI EW OF THE
ENVI RONMENTAL STRATEGY FOR ACHI EVI NG OVERALL SI TE REMEDI ATION |'S
PRESENTED I N FI GURE 5. REMEDI AL ACTI ON ALTERNATI VES FOR THE CHEM CAL
PLANT AREA W LL BE EVALUATED I N A SEPARATE RI/FS. THIS RI/FS WLL BE
MODI FI ED TO | NCORPORATE THE REQUI REMENTS OF AN ENVI RONMENTAL | MPACT
STATEMENT (ElI'S) FOR COWPLI ANCE W TH THE NATI ONAL ENVI RONMENTAL POLI CY
ACT (NEPA). THI S | NTEGRATED PROCESS | S BEI NG REFERRED TO AS AN

Rl / FS- EI S.

AS DEPI CTED IN FI GURE 5, VARI OUS | NTERI M ACTI ONS (BOTH REMOVAL ACTI ONS
AND OPERABLE UNI T REMEDI AL ACTI ONS) W LL BE PERFORMED PRI OR TO
COWPLETION OF THIS RI/FS-EI'S I N ORDER TO M Tl GATE ACTUAL OR POTENTI AL
RELEASES OF RADI OACTI VE OR CHEM CAL CONTAM NANTS | NTO THE ENVI RONMENT.
DI SPOSAL DECI SI ONS W LL BE MADE AS PART OF THE REMEDI AL ACTI ON DECI SI ON
FOR THE CHEM CAL PLANT AREA AND W LL BE ADDRESSED I N THE RI/FS-EI' S THAT
'S CURRENTLY | N PREPARATI ON.

MANAGEMENT OF THE BULK WASTES | S ONE OF FI VE SEPARATE COMPONENTS OF THE
OVERALL ENVI RONMENTAL RESPONSE UNDER CONSI DERATI ON FOR THE QUARRY
(FIGURE 6). THE FI VE COVPONENTS ARE (1) SURFACE WATER, WHI CH PROVI DES
THE HYDRAULI C GRADI ENT FOR CONTAM NANT M GRATI ON TO GROUNDWATER; (2)
BULK WASTES, WHI CH CONSTI TUTE THE SOURCE OF CONTAM NANTS M GRATI NG | NTO
THE Al R AND UNDERLYI NG GROUNDWATER AT THE QUARRY; (3) MATERI ALS

REMAI NI NG | N THE QUARRY WALLS AND FLOOR AFTER BULK WASTE REMOVAL (I.E.,
RESI DUALS); (4) GROUNDWATER; AND (5) VICIN TY PROPERTIES, WHI CH ARE
CONTAM NATED PROPERTI ES OUTSI DE THE QUARRY FOR WHICH THE DCE | S
RESPONSI BLE (E. G., THE FEMVE OSAGE SLOUGH) .

I N RESPONSE TO A POTENTI AL THREAT TO THE NEARBY ST. CHARLES COUNTY
ALLUVI AL VEELL FI ELD, MANAGEMENT OF CONTAM NATED SURFACE WATER | S THE
FI RST OF THESE FI VE COVMPONENTS BEI NG ADDRESSED. THI'S WELL FI ELD
SUPPLI ES DRI NKI NG WATER TO MORE THAN 60, 000 RESI DENTS OF ST. CHARLES
COUNTY. |IT IS LOCATED WTHIN 1.6 KM (1 M) OF THE QUARRY. THE QUARRY



POND |'S PROVI DI NG A HYDRAULI C GRADI ENT FOR CONTAM NANT M GRATI ON | NTO
THE LOCAL GROUNDWATER BECAUSE THE POND SURFACE | S HI GHER THAN THE NEARBY
GROUNDWATER TABLE.

THE EXPEDI TED RESPONSE ACTI ON FOR THI S COMPONENT HAS BEEN DOCUMENTED | N
AN ENG NEERI NG EVALUATI ON/ COST ANALYSI S (EE/ CA) REPORT. THE ALTERNATI VE
SELECTED AS A RESULT OF THE EE/ CA PROCESS, WHI CH | NCLUDED PUBLI C REVI EW
AND COMMENT, WAS TO TREAT THE PONDED WATER I N A FACI LI TY CONSTRUCTED
ADJACENT TO THE QUARRY AND RELEASE THE TREATED WATER TO THE M SSOURI
RI VER | N COWPLI ANCE WTH A PERM T | SSUED TO THE DOE BY THE M SSOURI

1
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DEPARTMENT OF NATURAL RESOURCES. THE ACTION IS EXPECTED TO BE | NI TI ATED
N 1991 AND W LL CONTI NUE UNTI L SUBSEQUENT DECI SI ONS ARE | MPLEMENTED FOR
A PERVANENT SOLUTI ON AT THE QUARRY.

THE PURPOSE OF THE QUARRY BULK WASTE OURA IS TO M NIM ZE THE POTENTI AL
FOR FURTHER M GRATI ON OF CONTAM NANTS FROM THE QUARRY | NTO THE

ENVI RONVENT AND TO FACI LI TATE OVERALL SI TE CLEANUP BY MAKI NG | T POSSI BLE
TO ASSESS THE EXTENT OF RESI DUAL CONTAM NATI ON | N THE QUARRY AND

| DENTI FY PATHWAYS FOR M GRATI ON OF CONTAM NANTS FROM THE QUARRY. THE
BULK WASTES CONSTI TUTE THE SOURCE OF CONTAM NANTS THAT ARE BEI NG
RELEASED | NTO THE Al R AT THE QUARRY AND WHI CH ARE M GRATI NG THROUGH THE
FRACTURED WALLS AND FLOOR OF THE QUARRY | NTO THE UNDERLYI NG

GROUND WATER.

THE COMPREHENSI VE RESPONSE ACTI ONS FOR RESI DUAL MATERI ALS, GROUNDWATER,
AND VI CI NI TY PROPERTI ES CAN BE DEVELOPED ONLY AFTER THE BULK WASTES ARE
REMOVED FROM THE QUARRY SO THAT THE NATURE AND EXTENT OF RESI DUAL
CONTAM NATI ON AND M GRATI ON PATHWAYS CAN BE FULLY ASSESSED. THESE

ACTI ONS, WHI CH W LL ADDRESS FI NAL QUARRY CLEANUP CRI TERIA, W LL BE
DEVELOPED | N CONSULTATI ON W TH EPA REG ON VII AND THE STATE OF M SSOURI
AND W LL BE DESCRI BED I N FUTURE DOCUMENTS ON THE QUARRY.

#SC
SI TE CHARACTERI STI CS

SETTI NG

THE WELDON SPRI NG QUARRY IS SI TUATED I N A RELATI VELY REMOTE LOCATI ON
ALONG M SSOURI STATE ROUTE 94 ABOUT 6.4 KM (4 M) SOUTH- SOUTHWEST OF THE
CHEM CAL PLANT AREA AND ABOUT 8 KM (5 M) SOUTHWEST OF THE CITY OF
VWELDON SPRING. THE QUARRY | S SURROUNDED BY THE WELDON SPRI NG W LDLI FE
AREA, WHICH | S MANAGED BY THE M SSOURI DEPARTMENT OF CONSERVATI ON AND | S
OPEN THROUGHOUT THE YEAR TO THE GENERAL PUBLI C FOR A VARI ETY OF

RECREATI ONAL USES. THI S W LDLI FE AREA IS LARGELY UNDI STURBED, HEAVILY
WOCODED, AND CONTAINS REG ONS OF HEAVY UNDERBRUSH. VEGETATI ON AT THE
QUARRY CONSI STS PRI MARI LY OF GRASSES, SHRUBS, AND TREES. AGRI CULTURAL
CROPS ARE GROWN ON MUCH OF THE LAND SOUTH OF THE QUARRY. ACCESS TO THE
QUARRY IS RESTRICTED BY A 2.1-M (7-FT) H GH CHAIN LINK FENCE WHICH I S
TOPPED BY THREE STRANDS OF BARBED WRE. TH S FENCE COVPLETELY SURROUNDS
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THE QUARRY.

THE QUARRY WAS EXCAVATED | NTO A LI MESTONE BLUFF OF THE KI MVBW CK

LI MESTONE FORMATI ON THAT FORMS A VALLEY WALL AT THE EDGE OF THE M SSOURI
Rl VER FLOCDPLAI N, THI S LI MESTONE FORMATI ON CONTAI NS NUMEROUS CRACKS AND
FI SSURES. THE QUARRY | S ABOUT 300 M (1,000 FT) LONG BY 140 M (450 FT)
W DE AND COVERS AN AREA OF APPROXI MATELY 3.6 HA (9 ACRES). THE MAIN
FLOOR OF THE QUARRY COVPRI SES APPROXI MATELY 0.8 HA (2 ACRES) AND
CURRENTLY CONTAI NS ABOUT 11,000 M 3) (3,000,000 GAL) OF PONDED WATER
COVERI NG ABOUT 0.2 HA (0.5 ACRE). THE M SSOURI RIVER IS LOCATED
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APPROXI MATELY 1.6 KM (1 M) TO THE SOUTHEAST. NEARBY STREAMS | NCLUDE
LI TTLE FEMVE OSAGE CREEK TO THE WEST, AN UNNAMED TRI BUTARY OF LI TTLE
FEMVE OSAGE CREEK TO THE NORTH, AND FEMVE OSAGE CREEK TO THE SOUTHWEST.
THE FEMVE OSAGE SLOUGH |'S LOCATED ABOUT 210 M (700 FT) SOUTH OF THE
QUARRY (FI GURE 4).

THE QUARRY BORDERS THE M SSOURI RI VER ALLUVI AL FLOODPLAIN. THE
SURROUNDI NG TOPOGRAPHY, EXCEPT FOR THE FLOODPLAI N AREA TO THE SOUTH, IS
RUGGED, HEAVILY WOODED, AND CHARACTERI ZED BY DEEP RAVI NES. THE SURFACE
ELEVATI ON OF WASTE IN THE QUARRY | S ABOUT 145 M (480 FT), AND THE
ELEVATI ON OF THE QUARRY RIM IS ABOUT 170 M (550 FT) MEAN SEA LEVEL
(MSL). THE AVERAGE SURFACE ELEVATI ON OF THE WATER PONDED | N THE QUARRY
IS ABOUT 142 M (465 FT) MSL. A PYRAM D- SHAPED LI MESTONE HI LL RI SES FROM
THE QUARRY FLOOR TO AN ELEVATI ON OF ABOUT 158 M (518 FT) MSL. THE UPPER
ELEVATI ONS AT THE QUARRY ARE WELL ABOVE THE M SSOURI RI VER FLOODPLAI N.
THE QUARRY WAS ORI Gl NALLY EXCAVATED TO A BOTTOM ELEVATI ON OF

APPROXI MATELY 136 M (446 FT) MsL.

THE PONDED QUARRY WATER IS HYDRAULI CALLY CONNECTED TO THE LOCAL
GROUNDWATER SYSTEM | N THE UNDERLYI NG FRACTURED BEDROCK, AND I TS

ELEVATI ON APPEARS TO BE A HYDROLOG CALLY HI GH ELEVATI ON FOR THE
VICINITY. MOST OF THE GROUNDWATER FLOW FROM THE QUARRY | S TRANSPORTED
BY THE LOCAL GRADI ENT TOMARD THE ALLUVI UM OF THE M SSOURI RI VER
FLOODPLAI N.  THE CONNECTI ON BETWEEN THE FRACTURED LI MESTONE AQUI FER
BENEATH THE QUARRY AND THE UNCONFI NED ALLUVI AL AQUI FER NEAR FEMVE OSAGE
SLOUGH |I'S NOT CLEARLY UNDERSTOOD. ALTHOUGH I T |I'S CERTAI N THAT
GROUNDWATER FLOWS TOWARD THE M SSOURI Rl VER FROM THE QUARRY, THE

| NFLUENCE OF FEMVE OSAGE SLOUGH ON THI' S FLOW AND THE ASSOCI ATED SCOLUTE
TRANSPORT | S UNCERTAIN. | T APPEARS THAT THE CLAY AND SILTY ALLUVI UM AT
THE SLOUGH MAY ACT AS A GROUNDWATER BARRI ER.  ALTHOUGH AT PRESENT THERE
'S NO EVI DENCE OF GROUNDWATER FLOW THROUGH THE ALLUVI AL MATERI AL BELOW
THE SLOUGH TO THE ALLUVI AL AQUI FER, THE EXI STI NG GROUNDWATER MONI TORI NG
SYSTEM W LL BE EXPANDED. GROUNDWATER VELOCI TY | N THE BEDROCK BELOW THE
ALLUVIUM | S NOT KNOWN.

THE ST. CHARLES COUNTY WVELL FIELD LI ES BETWEEN THE QUARRY AND THE

M SSOURI RIVER, |IT | S SEPARATED FROM THE QUARRY BY THE FEMVE OSAGE
SLOUGH (FI GURE 4). NMONI TORI NG WELLS LOCATED BETWEEN THE QUARRY AND THE
WELL FI ELD ARE SAMPLED ROUTI NELY I N ORDER TO MONI TOR FOR BOTH CHEM CAL
AND RADI OLOG CAL CONTAM NANTS. GROUNDWATER | N THE UNCONFI NED ALLUVI AL



AQUI FER SOUTH OF FEMME OSAGE SLOUGH |'S NOT RADI OACTI VELY CONTAM NATED,
CONCENTRATI ONS OF RADI OACTI VE CONSTI TUENTS I N SAMPLES FROM THI S AQUI FER
ARE W THI N THE TYPI CAL BACKGROUND RANGE FOR THI S REG ON. HOWEVER,

NI TROAROVATI C COMPOUNDS HAVE BEEN DETECTED AT LOW LEVELS (LESS THAN 1
UG L) | N GROUNDWATER SOUTH OF THE SLOUGH. THESE COMPOUNDS HAVE BEEN
DETECTED SPORADI CALLY IN 5 OF THE 10 DCE MONI TORI NG VWELLS LOCATED SOUTH
OF THE SLOUGH.

NI TROAROVATI C COMPOUNDS HAVE NOT M GRATED TO THE COUNTY WELL FI ELD.

NI TROAROVATI C COMPOUNDS DETECTED SOUTH OF THE SLOUGH MAY BE THE RESULT
1
Order number 940620-114010- ROD -001-001

page 1804 set 4 with 55 of 55 itens

OF CONTAM NATI ON I N SLOUGH SEDI MENTS DUE TO DI SCHARGES OF

NI TROAROVATI CALLY CONTAM NATED WASTES | NTO LI TTLE FEMVE OSAGE CREEK

DURI NG WORLD WAR | I, PAST PUMPI NG TESTS ON THE QUARRY POND | N WHI CH POND
WATER WAS DI SCHARGED DI RECTLY | NTO LI TTLE FEMVE OSAGE CREEK, OR
TRANSPORT VI A THE GROUNDWATER PATHWAY. ( FEMVE OSAGE SLOUCH WAS FORMERLY
A PORTI ON OF FEMVE OSAGE CREEK AND RECEI VED WATER FROM LI TTLE FEMMVE
OSAGE CREEK PRI OR TO DI SCHARGE TO THE M SSOURI RI VER.)

THE ALLUVI AL AQUI FER SOUTH OF FEMVE OSAGE SLOUGH APPEARS NOT TO BE
CONTAM NATED W TH URANIUM  MONI TORI NG W LL BE EXPANDED TO ESTABLI SH
SOLUTE CONCENTRATI ONS AND GROUNDWATER FLOW DI RECTI ONS | N THE DEEPER
BEDRCCK AQUI FER.

WASTE CHARACTERI STI CS

THE MATERI ALS DI SPOSED OF | N THE QUARRY CONSI ST OF WASTES FROM THE
CHEM CAL PLANT AS WELL AS WASTES BROUGHT | N FROM OTHER AREAS | N THE
PAST, | NCLUDI NG (1) MATERI ALS ASSOCI ATED W TH THE PROCESSI NG OF URANI UM
AND THORI UM CONCENTRATES, (2) URANI UM AND RADI UM CONTAM NATED RUBBLE,
(3) H GH THORI UM CONTENT MATERI ALS (MOST OF WHI CH WERE SUBSEQUENTLY
REMOVED FROM THE QUARRY FOR THE PURPOSE OF RECOVERI NG RARE EARTH
ELEMENTS), AND (4) 3.0 PERCENT THORI UM RESI DUES. MOST OF THE ESTI MATED
73,000 M 3) (95,000 YD(3)) OF BULK WASTES I N THE QUARRY | S RADI OACTI VELY
CONTAM NATED. THE RADI OACTI VE CONTAM NANTS OF CONCERN ARE THOSE

ASSOCI ATED W TH THE URANI UM 238 AND THORI UM 232 DECAY SERIES (Fl GURES 7
AND 8).

RADI CACTI VE CONTAM NATI ON ON THE MAI N FLOOR OF THE QUARRY COVERS AN AREA
OF ALMOST 5,600 M 2) (60,000 FT(2)) AND EXTENDS TO DEPTHS COF ABOUT 12 M
(40 FT); RADI OACTI VE CONTAM NATI ON I N THE ENTI RE QUARRY COVERS AN AREA
OF ABOUT 15,900 M 2) (171,000 FT(2)) AND EXTENDS TO AN AVERAGE DEPTH OF
ABOUT 4 M (13 FT). THE LOCATI ONS AND DEPTHS OF RADI OACTI VE

CONTAM NATI ON AT THE QUARRY ARE SHOWN I N FI GURES 9 AND 10. THE
CONCENTRATI ONS OF THE MAJOR RADI ONUCLI DES | N THE QUARRY WASTES ARE
SUMVARI ZED | N TABLE 2.

IN EACH OF THE URANI UM 238 AND THORI UM 232 DECAY SERIES, ONE MEMBER OF
THE SERIES IS A GAS ( RADON-222 AND RADON- 220, RESPECTI VELY). ELEVATED
CONCENTRATI ONS OF RADON- 222 AND RADON- 220 AND THEI R SHORT- LI VED DECAY

PRODUCTS HAVE BEEN MEASURED I N THE ATMOSPHERE W THI N THE QUARRY AND AT



1

THE QUARRY FENCE. THE AVERAGE CONCENTRATI ON OF RADON GAS ( RADON-222 AND
RADON- 220) I N THE ATMOSPHERE W THIN THE QUARRY IS 14 PCI/L BASED ON
PREVI OQUS MEASUREMENTS. THE ANNUAL AVERAGE CONCENTRATI ON AT THE FENCE

LI NE VARI ES FROM YEAR TO YEAR AND HAS AVERAGED ABOUT 2 PClI/L OVER THE
PAST FEW YEARS. THE BACKGROUND CONCENTRATI ON OF RADON GAS | N THE WVELDON
SPRI NG AREA | S ABOUT 0.3 PCI/L.

AS RADI ONUCLI DES DECAY, THEY EM T VARI OUS TYPES OF RADI ATI ON; CERTAI N OF
THESE CAN TRAVERSE ENVI RONMENTAL MEDI A AND PENETRATE HUMAN SKI N.  HENCE,
CLOSE PROXIM TY TO RADI OACTI VE MATERI ALS CAN POSE HAZARDS TO | NDI VI DUALS
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W THOUT ACTUAL UPTAKE BY THE BODY (I.E., THROUGH | NGESTI ON OR

| NHALATI ON) . THE MOST ENERGETI C FORM OF ELECTROVAGNETI C RADI ATI ON

EM TTED BY RADI ONUCLIDES IS THE GAMVA RAY. ELEVATED GAMVA EXPOSURE
RATES HAVE BEEN MEASURED AT THE QUARRY FENCE AND W THI N THE QUARRY. THE
H GHEST MEASURED GAMVA EXPOSURE RATE AT THE QUARRY FENCE IS ABOUT 8

UR/ HR ABOVE BACKGROUND; THE BACKGROUND GAMVA EXPOSURE RATE I N THE WELDON
SPRI NG AREA | S ABOUT 10 UR/HR. THE GAMVA EXPOSURE RATE W THI N THE
QUARRY AVERAGES 60 UR/HR, THE MAXI MUM MEASURED RATE | S 625 UR/ HR

NONRADI OACTI VE CONTAM NANTS I N THE QUARRY BULK WASTES ARE CONSI STENT

W TH THOSE EXPECTED FROM THE DI SPOCSAL HI STORY. BOTH THE TYPE OF WASTE
MATERI AL PRESENT AND THE CONTAM NANT CONCENTRATI ONS IN THI S MATERI AL ARE
H GHLY VARI ABLE. AS PART OF THE RADI OLOGI CAL CHARACTERI ZATI ON CONDUCTED
IN 1984 AND 1985, ONE SURFACE AND SI X SUBSURFACE SAMPLES WERE COLLECTED
FOR NONRADI OLOGI CAL ANALYSIS. THESE SAMPLES WERE ANALYZED FOR PRI ORI TY
POLLUTANT METALS, ORGANI C COMPOUNDS, CYANI DE, AND OTHER SELECTED
COVPOUNDS. SOVE ORGANI C CONTAM NANTS AND ELEVATED LEVELS OF SOME
METALS, ORGANI C CONTAM NANTS AND ELEVATED LEVELS OF SOVE METALS WVERE
DETECTED. RESULTS FOR CONTAM NANTS THAT WERE MEASURED ABOVE DETECTI ON
LIMTS ARE SUWMVARI ZED | N TABLE 3.

A MORE EXTENSI VE CHEM CAL CHARACTERI ZATI ON STUDY WAS CONDUCTED AT THE
QUARRY I N 1986 WHEN SAMPLES WERE TAKEN FROM 17 BOREHOLES. THE DEPTHS OF
THE BOREHOLES WERE HI GHLY VARI ABLE, RANG NG FROM 0.61 M (2 FT) TO 12 M
(40 FT). THE BOREHOLE LOCATI ONS WERE SELECTED ON THE BASI S OF

H STORI CAL DATA ON WASTE DI SPOSAL AT THE QUARRY.

NI TROAROVATI C COMPOUNDS, POLYCHLORI NATED BI PHENYLS (PCBS), AND
POLYNUCLEAR AROVATI C HYDROCARBONS ( PAHS) WERE DETECTED | N THESE SAMPLES.
THE RESULTS OF THI S STUDY ARE SUMVARI ZED I N TABLE 4. BECAUSE OF THE
HETEROGENEOUS NATURE OF THE WASTES AND THE LI M TED NUMBER OF SAMPLES
TAKEN, THE RESULTS ARE EXPECTED TO BE | NDI CATI VE OF, RATHER THAN
REPRESENTATI VE OF, THE WASTES PRESENT | N THE QUARRY.

THREE SURFACE SAMPLES WERE COLLECTED I N MAY 1987 FROM AN AREA I N THE
NORTHEASTERN CORNER OF THE QUARRY WHERE SURFI CI AL DI SCOLORATI ON
SUGGESTED THE PRESENCE OF NI TROAROMATI C COMPOUNDS. VARI QUS

NI TROAROVATI C COVPOUNDS WERE DETECTED | N THE SAMPLES. THE COMPOUND
2,4,6-TNT WAS DETECTED AT AN AVERAGE CONCENTRATI ON OF 13,000 UG KG.  THE
RESULTS OF THE ANALYSES FOR NI TROAROVATI C COMPOUNDS ARE SUMVARI ZED I N
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TABLE 5.

THESE CHARACTERI ZATI ON RESULTS | NDI CATE THAT CHEM CAL CONTAM NATION | S
PRESENT THROUGHOUT MJCH OF THE QUARRY BULK WASTES AND THAT THE

DI STRI BUTI ON OF THE CONTAM NANTS IS HI GHLY HETEROGENEOUS. HOWEVER,
GENERAL LOCATI ONS OF VARI OQUS WASTE TYPES CAN BE DEFI NED I N SOVE CASES.
FOR EXAMPLE, NI TROAROVATI C COVPOUNDS ARE FOUND I N THE EASTERN END OF THE
QUARRY, WHI CH IS CONSI STENT W TH THE DI SPOSAL HI STORY. THE PCBS DO NOT
SHOW A DEFI NED PATTERN OF DI STRI BUTI ON BUT ARE TYPI CALLY LIM TED TO
NEAR- SURFACE DEPTHS (0 TO 1.8 M (0 TO 6 FT)). MOST CHEM CAL
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CONTAM NANTS ARE FOUND AT DEPTHS OF LESS THAN 3.6 M (12 FT).

#SSR
SUMMARY OF SI TE RI SKS

A BASELI NE RI SK EVALUATI ON WAS PREPARED TO ASSESS THE POTENTI AL RI SKS
ASSOCI ATED W TH THE CONTAM NATI ON PRESENT AT THE QUARRY. RI SK
ASSESSMENT | S A KEY COVPONENT OF THE RI/FS PROCESS AND | S TYPI CALLY
CONDUCTED FOR THE BASELI NE (NO- ACTI ON) CASE TO (1) DETERM NE POTENTI AL

| MPACTS TO HUMAN HEALTH AND THE ENVI RONMENT, (2) SUPPORT THE

DETERM NATI ON OF APPROPRI ATE CLEANUP CRI TERI A, AND (3) PROVIDES A BASI S
FOR EVALUATI NG THE EFFECTI VENESS OF PROPOSED REMEDI AL ACTI ON

ALTERNATI VES. HOWEVER, BECAUSE MANAGEMENT OF THE BULK WASTES | S A
FOCUSED | NTERI M ACTI ON OF THE OVERALL REMEDI AL ACTI ON FOR THE QUARRY,
THE SCOPE AND PURPOSE OF THI S ASSESSMENT WAS LESS COVPREHENSI VE THAN
THAT GENERALLY PERFORMED I N A BASELI NE RI SK ASSESSMENT. BECAUSE SI TE
CHARACTERI ZATI ON DATA ON THE NATURE AND EXTENT OF THE CONTAM NATI ON AND
THE PATHWAYS AND MECHANI SM5 FOR CONTAM NANT M GRATI ON FROM THE QUARRY | S
LI M TED, A COVPREHENSI VE BASELI NE RI SK ASSESSMENT COULD NOT BE PREPARED.
FOR THI S REASON, THE ASSESSMENT WAS REFERRED TO AS A BASELI NE RI SK
"EVALUATION," TO DI STINGUI SH | T FROM THE MORE COMPREHENSI VE BASELI NE

RI SK " ASSESSMENT. " THE ANALYSES IN THI S RI SK EVALUATI ON WERE CARRI ED
OUT TO MEET, WTHI N THE LIM TS OF AVAI LABLE DATA, THE FI RST OF THE THREE
OBJECTI VES OF A RI SK ASSESSMENT, |.E., TO ASSESS THE POTENTI AL | MPACTS
ON HUMAN HEALTH AND THE ENVI RONMENT. THE SCOPE OF THE EVALUATI ON WAS

LI M TED TO AN ASSESSMENT COF THE POTENTI AL RI SKS ASSCCI ATED W TH THE BULK
WASTES. | T ADDRESSED EXPOSURES THAT COULD OCCUR I N THE SHORT TERM UNDER
EXI STI NG SI TE CONDI TIONS. RI SKS W LL BE ASSESSED FURTHER AS PART OF
OTHER RI/ FS PROCESSES BEFORE THE WASTES ARE FI NALLY DI SPOSED OF AND THE
OVERALL REMEDI ATI ON OF THE QUARRY | S COVPLETED.

CONTAM NANT | DENTI FI CATI ON

THE BRE | DENTI FI ED THOSE RADI ONUCLI DES AND CHEM CALS PRESENT I N THE
QUARRY BULK WASTES THAT POSE THE GREATEST POTENTI AL RI SK TO HUMAN
HEALTH. THE RADI OACTI VE CONTAM NANTS OF CONCERN (I.E., | NDI CATOR

ADI ONUCLI DES) ARE THOSE ASSCOCI ATED W TH THE URANI UM 238 AND

THORI UM 232 DECAY SERIES (SEE TABLE 2 AND FIGURE 7 AND 8). THE

RADI OLOG CAL HAZARDS OF THE VARI OUS RADI ONUCLI DES | N THESE SERI ES WERE
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DETERM NED FROM THE ACTI VI TY CONCENTRATI ONS OF URANI UM 238,

THORI UM 232, THORI UM 230, RADI UM 226 AND FROM MEASURED VALUES OF
RADON- 222, RADON- 220, AND THEI R SHORT- LI VED DECAY PRODUCTS. THE RI SKS
ASSOCI ATED W TH GAMVA RADI ATI ON WERE ALSO ASSESSED.

THE | NDI CATOR CHEM CAL WERE SELECTED FROM CONTAM NANTS DETECTED I N THE
WASTES (SEE TABLES 2, 3,4, AND 5). THEY WERE SELECTED MAI NLY ON THE BASI S
OF THEIR TOXI COLOG CAL PROPERTI ES AND THEI R CONCENTRATI ONS | N SURFACE
SO LS AT THE QUARRY. (UNDER CURRENT SI TE CONDI TI ONS, THE ONLY COWPLETE
EXPOSURE PATHWAYS AT THE QUARRY RESULT FROM SURFACE SO L CONTAM NATI ON.)
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THE | NDI CATOR CONTAM NANTS FOR THE BRE WERE NI TROAROVATI C COMPOUNDS
(2,4,6-TNT, 2,4-DNT, 2,6-DNT, AND 1, 3,5-TRI Nl TROBENZENE), METALS
(ARSENI C, LEAD, NI CKEL, SELENIUM AND URANI UM, PCBS, AND PAHS. OF
THESE CONTAM NANTS, TNT, DNT, ARSENI C, LEAD, NI CKEL, PCBS, AND PAHS ARE
CONSI DERED TO BE POTENTI AL CARCI NOGENS.

EXPOSURE ASSESSMENT

THE KEY FACTORS CONSI DERED | N DEVELOPI NG THE EXPOSURE PATHWAYS AT THE
QUARRY | NCLUDE (1) THE QUARRY IS FENCED, CLOSED TO THE PUBLI C, AND
SURROUNDED BY W LDLI FE AREAS; (2) THE NEAREST RESIDENCE IS 0.8 KM (0.5
M) WEST OF THE QUARRY ON STATE ROUTE 94; AND (3) NO REMEDI AL ACTI ON
ACTI VI TI ES ARE CURRENTLY TAKI NG PLACE AT THE QUARRY. THE EXPOSURE
ASSESSMENT | N THE BRE WAS ON CURRENT LAND- USE CONDI TI ONS AND CONTAM NANT
CONCENTRATI ONS.

THE MAI'N SOURCE OF CONTAM NATION W THI N THE QUARRY | S THE BULK WASTES,
AND THE EXPOSURE PATHWAYS CONSI DERED I N THE RI SK EVALUATI ON ARE THOSE
DI RECTLY ASSCClI ATED W TH THESE WASTES. | T HAS BEEN SHOWN THAT THE
GROUNDWATER AT THE QUARRY CONTAI NS ELEVATED CONCENTRATI ONS OF CHEM CAL
AND RADI OACTI VE CONTAM NANTS, BUT THI'S WATER IS NOT A DRI NKI NG WATER
SOURCE. THE GROUNDWATER SOUTH OF THE QUARRY AND AT THE NEARBY ST.
CHARLES COUNTY WELL FIELD I'S MONI TORED ROUTI NELY, AND M TI GATI VE
MEASURES WOULD BE TAKEN | F ELEVATED CONCENTRATI ONS WERE DETECTED I N THE
VWELL FIELD. THUS, BECAUSE THERE ARE NO KNOWN OR | NDI CATED PO NTS OF
CURRENT EXPOSURE, THE GROUNDWATER PATHWAY | S | NCOVPLETE AND WAS NOT
CONSI DERED I N THE BRE. THE POTENTI AL RI SKS ASSOCI ATED W TH CONTAM NATED
GROUNDWATER W LL, HOWEVER, W LL BE ADDRESSED | N THE COVPREHENSI VE RI SK
ASSESSMENT TO BE PREPARED FOLLOW NG | MPLEMENTATI ON OF THE BULK WASTE
REMEDI AL ACTI ON AND COVPLETI ON OF DETAI LED CHARACTERI ZATI ON OF THE
QUARRY AREA. NO PRI VATE RESI DENCES OR OTHER STRUCTURES ARE LOCATED

W THI N THE AREA THAT COULD BE | MPACTED BY RELEASES FROM THE QUARRY.

BASED ON AN EVALUATI ON OF WASTE CHARACTERI STI CS AND POTENTI AL RELEASE
MECHANI SM5, THE BRE | DENTI FI ED THE PRI NCI PAL CONTAM NANTS AT THE QUARRY
TO VHI CH | NDI VI DUALS COULD BE EXPOSED AND THE POTENTI AL ROUTES OF HUMAN
EXPOSURE TO THESE CONTAM NANTS AS:

* | NHALATI ON OF RADON- 222, RADON-220, AND THEI R SHORT- LI VED
DECAY PRODUCTS.



* EXPOSURE TO EXTERNAL GAMVA RADI ATI ON.

* | NHALATI ON OF RADI OACTI VELY AND CHEM CALLY CONTAM NATED
Al RBORNE DUSTS.

* DERMAL CONTACT W TH CHEM CALLY CONTAM NATED SURFACE SO LS.

* | NGESTI ON OF RADI OACTI VELY AND CHEM CALLY CONTAM NATED
SURFACE SOl LS.
1
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SCENARI OS OF HUMAN ACTI VI TI ES THAT COULD RESULT I N EXPOSURES BY THESE
PATHWAYS WERE DEVELOPED FOR | NDI VI DUALS TEMPORARI LY OCCUPYI NG THE

| MPACTED AREA. " PASSERBY" AND "TRESPASSER' SCENARI OS WERE EVALUATED.
THESE SCENARI OS WERE REALI STI C BUT CONSERVATI VE DESCRI PTI ONS OF

ACTI VITI ES THAT COULD RESULT I N HUMAN EXPOSURES TO QUARRY CONTAM NANTS.
UNDER EACH SCENARI O, TWO " CASES' WERE DEVELOPED TO ESTI MATE

" REPRESENTATI VE" EXPOSURE AND " PLAUSI BLE MAXI MUM' EXPOSURE.

THE PASSERBY SCENARI O CONSI DERED POTENTI AL EXPOSURES TO AN | NDI VI DUAL
WHO ROUTI NELY WALKS BY THE NORTHERN BOUNDARY OF THE QUARRY ALONG STATE
ROUTE 94. FOR THE REPRESENTATI VE EXPOSURE CASE, | T WAS ASSUMED THAT THE
| NDI VI DUAL WALKS BY THE QUARRY TW CE PER DAY, 250 DAYS PER YEAR OVER A
PERI OD OF FI VE YEARS; FOR THE PLAUSI BLE MAXI MUM EXPOSURE CASE, THE
EXPOSURE PERI OD WAS | NCREASED TO 365 DAYS PER YEAR OVER A PERI OD OF 10
YEARS. THE EXPOSURE PATHWAYS EVALUATED FOR THI S SCENARI O VERE

| NHALATI ON OF RADON- 222 AND RADON- 220 AND THEI R SHORT- LI VED DECAY
PRODUCTS, EXPOSURE TO EXTERNAL GAMVA RADI ATI ON, AND | NHALATI ON OF DUSTS
CONTAM NATED W TH NI TROAROVATI C COMPOUNDS AND URANI UM (NI TROAROVATI C
COVPOUNDS AND URANI UM ARE THE ONLY CONTAM NANTS FOUND | N EXPOSED AREAS
OF THE QUARRY THAT ARE SUBJECT TO FUG TI VE DUST EM SSI ONS. )

THE TRESPASSER SCENARI O CONSI DERED EXPOSURES TO A YOUTH WHO ENTERS THE
QUARRY SEVERAL Tl MES PER YEAR  FOR THE REPRESENTATI VE EXPOSURE CASE, | T
WAS ASSUMED THAT AN I NDI VI DUAL (11 TO 15 YEARS OLD) ENTERS THE QUARRY,
REMAI NS THERE FOR A PERI OD OF TWO HOURS, AND REPEATS THI S ACTIVITY 12

TI MES PER YEAR OVER A PERI OD CF FI VE YEARS. FOR THE PLAUSI BLE MAXI MUM
EXPOSURE CASE, | T WAS ASSUMED THAT AN | NDI VIDUAL (9 TO 18 YEARS OLD)
ENTERS THE QUARRY ONCE PER WEEK FOR A PERI OD OF FOUR HOURS, 50 WEEKS PER
YEAR OVER A PERI OD OF 10 YEARS. THE EXPOSURE PATHWAYS EVALUATED FOR THE
TRESPASSER SCENARI O | NCLUDED THE SAME PATHWAYS CONSI DERED FOR THE
PASSERBY AS VELL AS DI RECT CONTACT W TH CONTAM NATED SO LS, WHI CH COULD
RESULT | N DERMAL ABSORPTI ON OF THE ORGANI C | NDI CATOR CHEM CALS AND

I NCI DENTAL | NGESTI ON OF ALL COMPOUNDS.

THE CONDI TI ONS OF THE PASSERBY SCENARI O VERE SELECTED TO REPRESENT (1)
THE EXPOSURE OCCURRI NG AT THE LOCATI ON OF HI GHEST OFF-SI TE RADON AND

Al RBORNE PARTI CULATE CONCENTRATI ONS ( ALONG STATE ROUTE 94) AND (2) A
FREQUENCY AND DURATI ON OF EXPOSURE (1.E., DAILY, FOR A TOTAL DURATI ON OF
24 M NUTES) THAT, OVER THE LONG TERM WOULD NOT BE EXCEEDED BY AN
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I NDI VI DUAL ROUTI NELY ENTERI NG ANY AREA | MPACTED BY CONTAM NANT RELEASES
FROM THE QUARRY. THUS, ALTHOUGH OTHER POTENTI AL RECEPTORS WERE

| DENTI FI ED (E. G., | NDI VI DUALS DRI VI NG BY THE QUARRY ON STATE ROUTE 94 OR
A H KER ON THE M SSOURI RI VER STATE TRAIL), THEY WERE NOT EXPLI CI TLY
EVALUATED BECAUSE THEI R EXPOSURES WOULD BE SIM LAR TO, OR LESS THAN, THE
EXPOSURES ESTI MATED FOR THE PASSERBY. ALTHOUGH ACCESS TO THE QUARRY | S
RESTRI CTED BY A CHAI N-LI NK FENCE, THE AREA | S NOT GUARDED, HENCE IT IS
REASONABLE TO ASSUME THAT A TRESPASSER COULD ENTER THE CONTAM NATED
AREA. THE TRESPASSER SCENARI O | S CONS|I DERED TO BE A CONSERVATI VE

ESTI MATE OF POTENTI AL EXPOSURES TO ANY | NDI VI DUAL COM NG | NTO DI RECT
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CONTACT W TH THE CONTAM NATI ON | N THE QUARRY.
POTENTI AL HEALTH RI SKS

THE BRE ASSESSED THE RADI OLOGI CAL AND CHEM CAL HEALTH RI SKS RESULTI NG
FROM POTENTI AL EXPOSURES TO THE QUARRY CONTAM NANTS UNDER CURRENT SI TE
CONDI TI ONS. HEALTH EFFECTS RESULTI NG FROM RADI ATI ON EXPOSURE W\ERE
EVALUATED I N TERMS OF THE | NCREASED LI KELI HOOD OF | NDUCI NG FATAL CANCERS
AND SERI OQUS GENETI C EFFECTS | N FUTURE GENERATIONS. THE RI SK OF CANCER

| NDUCTI ON FROM THE RADI ONUCLI DES PRESENT | N THE QUARRY BULK WASTES | S
MUCH GREATER THAN THE RI SK OF SERI OQUS GENETI C EFFECTS. THE POTENTI AL
FOR ADVERSE HEALTH EFFECTS ( OTHER THAN CANCER) FROM EXPOSURE TO CHEM CAL
CONTAM NANTS WAS ASSESSED BY DI VI DI NG THE ESTI MATED AVERAGE DAI LY | NTAKE
BY ESTABLI SHED REFERENCE DOSES. THI' S CALCULATI ON DETERM NED THE " HAZARD
I NDEX". A HAZARD | NDEX OF LESS THAN 1 | NDI CATES A NONHAZARDOUS

SI TUATI ON WHI LE A HAZARD | NDEX GREATER THAN 1 | NDI CATES A POTENTI AL FOR
ADVERSE HEALTH EFFECTS.

THE ESTI MATED CARCI NOGENI C RI SKS AND HAZARD | NDEXES FOR THE PASSERBY AND
TRESPASSER SCENARI OS ARE SUMMARI ZED I N TABLE 6. THE CARCI NOGENI C RI SKS
FROM RADI ATI ON EXPOSURES RANGE FROM 4.2 X (10-6) FOR THE PASSERBY
REPRESENTATI VE EXPOSURE CASE TO 8.7 X (10-5) FOR THE TRESPASSER

PLAUSI BLE MAXI MUM EXPOSURE CASE, AND THE CARCI NOGENI C Rl SKS FROM

CHEM CAL EXPOSURES RANCE FROM 1.0 X (10-9) TO 3.6 X (10-5),

RESPECTI VELY. THE RI SK FROM RADI ATI ON EXPOSURE EXCEEDS THAT FROM

CHEM CAL EXPOSURE FOR BOTH SCENARI OS. THE MAJOR EXPOSURE PATHWAY FOR
THE RADI OLOd CAL RISK I N ALL CASES IS | NHALATI ON OF RADON-222 AND I TS
SHORT- LI VED DECAY PRODUCTS. THE MAJOR CONTRI BUTOCR TO THE CHEM CAL

CARCI NOGENI C RI SK FOR THE TRESPASSER | S 2, 4, 6- TNT, WHI CH ACCOUNTS FOR
APPROXI MATELY 40 PERCENT OF THE RI SK; ARSEN C, PCBS, AND PAHS ACCOUNT
FOR THE REMAI NI NG 60 PERCENT.

THE VERY LOW HAZARD | NDEXES ESTI MATED FOR THE PASSERBY SCENARI O ( LESS
THAN 2 X (10-3)) INDI CATE THAT THERE IS LI TTLE POTENTI AL FOR

NONCARCI NOGENI C HEALTH | MPACTS TO | NDI VI DUALS OUTSI DE THE QUARRY.
HOAEVER, FOR THE TRESPASSER, THE HAZARD INDEX IS 2.0 FOR THE
REPRESENTATI VE EXPOSURE CASE AND 8.5 FOR THE PLAUSI BLE MAXI MUM EXPOSURE
CASE. FOR BOTH CASES, THE MAJOR CONTRI BUTOR TO THE NONCARCI NOGENI C
HAZARD IS EXPOSURE TO 2,4,6-TNT. TH' S IS NOT UNEXPECTED G VEN THE
PRESENCE OF THI S CONTAM NANT AT CONCENTRATI ONS GREATER THAN 1 PERCENT I N



SURFACE SO LS AT THE QUARRY. THE ESTI MATED HAZARD | NDEXES FOR 2, 4, 6- TNT
ARE 1.7 AND 7.2 FOR THE REPRESENTATI VE AND PLAUSI BLE MAXI MUM TRESPASSER
EXPOSURE CASES, RESPECTIVELY. THESE RESULTS | NDI CATE THE POTENTI AL FOR
THE OCCURRENCE OF ADVERSE HEALTH EFFECTS TO AN UNPROTECTED | NDI VI DUAL
FREQUENTLY ENTERI NG THE QUARRY. HOWEVER, UNDER CURRENT SI TE CONDI TI ONS
IN WHI CH ACCESS TO THE QUARRY | S RESTRICTED, I T I'S UNLI KELY THAT AN

I NDI VI DUAL WOULD ROUTI NELY ENTER THE QUARRY.

POTENTI AL ENVI RONMENTAL RI SKS

1
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THE POTENTI AL RI SKS TO THE ENVI RONMENT CONSI DERED | N THE BRE WERE

| MPACTS ON SO L RESOURCES, AlIR QUALITY, VEGETATION AND W LDLI FE, AND
WATER RESOURCES. NO ADVERSE | MPACTS HAVE BEEN OBSERVED FOR SO L
RESOURCES, AIR QUALITY, OR VEGETATION AND W LDLIFE AS A RESULT OF THE
BULK WASTES IN THE QUARRY. THE MAJOR | MPACT THAT COULD RESULT FROM
GASEOQUS RELEASES, |.E., RADON, |S ADDRESSED I N THE HUVAN HEALTH
ASSESSMENT PORTI ON OF THE BRE.

WATER RESOURCES HAVE BEEN | MPACTED BY THE PRESENCE OF THE BULK WASTES.
THE PONDED WATER | S ALREADY CONTAM NATED AS A RESULT OF CONTACT WTH THE
BULK WASTES, BUT | NCREMENTAL CONTAM NATI ON FROM CONTI NUED CONTACT, E. G,
FUTURE SURFACE RUNOFF, IS NOT EXPECTED TO SI GNI FI CANTLY ALTER THE

EXI STI NG WATER QUALITY. SIM LARLY, FEMVE OSAGE SLOUGH, SOUTH OF THE
QUARRY, ALREADY CONTAI NS RADI OACTI VE AND CHEM CAL CONTAM NANTS. THI S
CONTAM NATI ON MAY HAVE RESULTED FROM SUBSURFACE M GRATI ON FROM AREAS
NORTH OF THE SLOUGH AND/ OR FROM PAST DI SCHARGES | NTO LI TTLE FEMVE OSAGE
CREEK. GROUNDWATER IN THE VICINITY OF THE QUARRY HAS BEEN CONTAM NATED
AS A RESULT OF CONTAM NANT M GRATI ON FROM THE BULK WASTES. | F THE BULK
WASTES REMAI N I N THE QUARRY, CONTAM NANTS COULD M GRATE FARTHER | NTO THE
SURROUNDI NG ENVI RONMENT VI A THE FRACTURED LI MESTONE OF THE KI MVBW CK

LI MESTONE FORMATI ON, AND CONTAM NANT CONCENTRATI ONS M GHT | NCREASE I N
THE VICINITY OF FEMVE OSAGE SLOUGH.

#PARA
POTENTI ALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

SECTI ON 121(D)(2) OF CERCLA REQUI RES THAT FOR ANY HAZARDOUS SUBSTANCE,
POLLUTANT, OR CONTAM NANT THAT REMAI NS ON SI TE, THE REMEDI AL ACTI ON MUST
ATTAIN A LEVEL OR STANDARD OF CONTROL AT LEAST EQUAL TO REQUI REMENTS,
CRITERI A, OR LI M TATI ONS UNDER FEDERAL ENVI RONMENTAL LAWS OR MORE

STRI NGENT STATE ENVI RONMENTAL LAWS OR FACI LITY SITI NG LAWS WHI CH ARE
LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE ( ARAR) UNDER THE

Cl RCUMSTANCES OF THE RELEASE OR THREATENED RELEASE AT THE COWVPLETI ON OF
THE REMEDI AL ACTI ON. FURTHERMORE, THE NCP REQUI RES ATTAI NMENT OF ARARS
DURI NG | MPLEMENTATI ON OF A REMEDI AL ACTI ON VHEN AN ARAR | S PERTI NENT TO
THE ACTI ON | TSELF AS WELL AS AT THE COVPLETI ON OF THE ACTI ON. UNDER
CERTAI N CONDI TI ONS, COWPLI ANCE W TH THESE ARARS MAY BE WAI VED.

THE LI M TED SCOPE OF THE QUARRY BULK WASTE OPERABLE UNI T REMEDI AL
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ACTI ON, I NCLUDI NG THE FACT THAT IT IS NOT THE FI NAL REMEDI AL ACTI ON FOR
El THER THE BULK WASTES OR THE QUARRY, WAS CONSI DERED | N ANALYZI NG
POTENTI AL ARARS.

A NUMBER OF FEDERAL AND STATE ENVI RONMENTAL LAWS WERE EVALUATED AS TO
LEGAL APPLI CABI LI TY OR RELEVANCE AND APPROPRI ATENESS TO THE

Cl RCUMSTANCES OF THE RELEASES AND THREATENED RELEASES AT THE QUARRY.
THOSE REQUI REMENTS CONSI DERED TO BE MOST LI KELY TO BE APPLI CABLE OR
RELEVANT AND APPROPRI ATE TO THE REMEDI AL ALTERNATI VES UNDER

CONSI DERATI ON ARE DI SCUSSED BELOW
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FEDERAL ENVI RONMENTAL LAWS
RESOURCE CONSERVATI ON AND RECOVERY ACT

SUBTI TLE C OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA)
REGULATES THE GENERATI ON, TRANSPORTATI ON, TREATMENT, STORAGE AND

DI SPOSAL OF HAZARDOUS WASTES AS DEFINED I N 40 CFR 261. RCRA | NCLUDES
SEVERAL REQUI REMENTS THAT M GHT BE APPLI CABLE OR RELEVANT AND

APPROPRI ATE TO THE REMEDI AL ACTI ON ALTERNATI VES UNDER CONSI DERATI ON,

I NCLUDI NG REQUI REMENTS AND STANDARDS PERTAI NI NG TO CLOSURE OF HAZARDOUS
WASTE MANAGEMENT UNI TS, GROUNDWATER MONI TORI NG, LOCATI ON STANDARDS,

M NI MUM TECHNOLOGY REQUI REMENTS, LAND DI SPOSAL RESTRI CTI ONS, AND UNIT
DESI GN AND OPERATI NG STANDARDS.

UNDER 40 CFR 261, A SOLID WASTE IS A REGULATED HAZARDOUS WASTE IF IT IS
NOT OTHERW SE EXCLUDED FROM REGULATI ON AS A HAZARDOUS WASTE AND EXHI BI TS
ANY OF THE CHARACTERI STICS | DENTI FIED I N 40 CFR 261 SUBPART C, OR IS

LI STED IN 40 CFR 261 SUBPART D, OR 1S A M XTURE OF A SOLI D WASTE AND A
HAZARDOUS WASTE LI STED IN 40 CFR 261 SUBPART D.

RCRA HAZARDOUS WASTE MANAGEMENT REQUI REMENTS WOULD BE LEGALLY APPLI CABLE
TO THIS REMEDI AL ACTION | F A COVBI NATI ON OF THE FOLLOW NG CONDI TI ONS
WERE MET:

1. THE WASTE | S A REGULATED HAZARDOUS WASTE, AS DESCRI BED
ABOVE, AND El THER

2A. THE WASTE WAS TREATED, STORED, OR DI SPOSED OF AFTER THE
EFFECTI VE DATE OF THE RCRA REQUI REMENTS, OR

2B. THE ACTIVITY AT THE CERCLA SI TE CONSTI TUTES TREATMENT,
STORAGE, OR DI SPCSAL AS DEFI NED BY RCRA.

ALTHOUGH THE QUARRY BULK WASTES WERE NOT TREATED, STORED, OR DI SPOSED OF
AFTER THE EFFECTI VE DATE OF RCRA, SOMVE OF THE REMEDI AL ALTERNATI VES
CONSI DERED WOULD | NCLUDE ACTI VI TI ES CURRENTLY REGULATED BY RCRA I F THE
BULK WASTES ARE RCRA HAZARDOUS WASTES. THEREFORE, AN EVALUATI ON OF THE
APPLI CABI LI TY OF RCRA SUBTI TLE C REQUI REMENTS TO THE VARI OUS RESPONSE
ALTERNATI VES MUST | NCLUDE A DETERM NATI ON AS TO WHETHER THE BULK WASTES



ARE RCRA REGULATED HAZARDOUS WASTES.

IN ORDER TO DETERM NE | F THE QUARRY CONTAI NS LI STED WASTES, IT IS
NECESSARY TO CONSI DER | NFORVATI ON AS TO THE SOURCE OF THE WASTES. BASED
ON THE SOURCE OF THE QUARRY BULK WASTES, THE MATERI ALS DI SPOSED OF I N
THE QUARRY COULD HAVE | NCLUDED THE FOLLOW NG HAZARDOUS WASTES THAT ARE
LI STED IN 40 CFR 261 SUBPART D:

* K- 044 LI STED WASTES, WHI CH ARE DEFI NED AS WASTEWATER
TREATMENT SLUDGES FROM THE MANUFACTURI NG AND PROCESSI NG OF
1
Order number 940620-114010- ROD -001-001
page 1812 set 4 with 55 of 55 itens

EXPLCSI VES.

* K- 047 LI STED WASTES, WHI CH ARE DEFI NED AS PI NK/ RED WATER
FROM TNT OPERATI ONS.

* U- 105 LI STED WASTE, WHICH | S THE COMVERCI AL CHEM CAL
PRODUCT, MANUFACTURI NG | NTERMEDI ATE, OR OFF- SPECI FI CATI ON
COVMERCI AL CHEM CAL PRODUCT 2, 4- DI NI TROTOLUENE.

* U-106 LI STED WASTE, WHICH | S THE COMVERCI AL CHEM CAL
PRODUCT, MANUFACTURI NG | NTERMEDI ATE, OR OFF- SPECI FI CATI ON
COVMERCI AL CHEM CAL PRODUCT 2, 6- DI NI TROTOLUENE.

AN EXTENSI VE DOCUMENT SEARCH WAS CONDUCTED OF ALL AVAI LABLE RECORDS AND
REPORTS PERTAI NI NG TO THE SOURCES OF THE WASTES DI SPOSED OF I N THE
QUARRY. WHILE THE RESULTS OF THI S SEARCH | NDI CATE THAT BOTH WASTEWATER
TREATMENT SLUDGES FROM THE MANUFACTURI NG OF EXPLOSI VES AND Pl NK/ RED
WATER FROM TNT OPERATI ONS WERE GENERATED AT THE WELDON SPRI NG ORDNANCE
WORKS FACI LI TY, NO | NFORMATI ON WAS FOUND TO SUBSTANTI ATE THAT SUCH
WASTES WERE DI SPOSED OF I N THE QUARRY. FURTHERMORE, THERE IS NO

| NFORMATI ON TO SUGGEST THAT COMMVERCI AL CHEM CAL PRODUCTS, MANUFACTURI NG
| NTERMEDI ATES, OR OFF- SPECI FI CATI ON COMVERCI AL CHEM CAL PRODUCTS

2,4-DI Nl TROTOLUENE OR 2, 6- DI Nl TROTOLUENE WERE DI SPOSED OF | N THE QUARRY.
T I'S CONCLUDED, THEREFORE, THAT THE QUARRY BULK WASTES ARE NOT A LI STED
HAZARDOUS WASTE UNDER RCRA.

NONE OF THE QUARRY BULK WASTE SAMPLES TESTED TO DATE HAVE EXHI Bl TED ANY
OF THE RCRA HAZARDOUS WASTE CHARACTERI STI CS. THEREFORE, THE DOE

CONSI DERS THE QUARRY BULK WASTE NOT TO BE A RCRA CHARACTERI STI C
HAZARDOUS WASTE, AND THE RCRA SUBTI TLE C REQUI REMENTS ARE NOT LEGALLY
APPLI CABLE. THI'S TESTING IS NOT CONCLUSI VE, HOWEVER, G VEN THAT THE
HETEROGENEI TY OF THE WASTE MASS PRECLUDES REPRESENTATI VE SAMPLI NG OF THE
I N- PLACE MATERI AL. | N ADDI TI ON, THE EPA HAS RECENTLY ESTABLI SHED AN
ADDI TI ONAL RCRA CHARACTERI STI C TEST (TOXI ClI TY CHARACTERI STI C LEACHI NG
POTENTI AL (TCLP)) WHI CH HAS NOT YET BEEN PERFORMED ON THE WASTE

MATERI AL.

HOAEVER, EVEN | F THESE REQUI REMENTS ARE NOT LEGALLY APPLI CABLE TO THE
RESPONSE ACTI ON, THEY MAY BE RELEVANT AND APPROPRI ATE TO THE
Cl RCUMSTANCES OF THE RELEASE OR THREATENED RELEASE. A DETERM NATI ON OF
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RELEVANCE AND APPROPRI ATENESS | NCLUDES CONSI DERATI ON OF A NUMBER OF
FACTORS, | NCLUDI NG THE PURPOSE OF THE REQUI REMENT AND THE PURPOSE OF THE
CERCLA ACTI ON, THE MEDI UM REGULATED OR AFFECTED BY THE REQUI REMENT AND
THE MEDI UM CONTAM NATED OR AFFECTED BY THE CERCLA SI TE, THE SUBSTANCES
REGULATED BY THE REQUI REMENT AND THE SUBSTANCES FOUND AT THE CERCLA
SITE, AND THE ACTI ONS OR ACTI VI TI ES REGULATED BY THE REQUI REMENT AND THE
REMEDI AL ACTI ON CONTEMPLATED AT THE CERCLA SI TE.

THE AVAI LABLE DATA | NDI CATE THAT THE DNT CONTAM NATED SO L AND DEBRI'S I N
THE QUARRY IS PRESENT | N LOW CONCENTRATI ONS AND DI SPERSED IN SO L OVER A
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W DE AREA. THUS, EVEN THOUGH SOVE HAZARDOUS CONSTI TUENTS ARE PRESENT I N
THE QUARRY BULK WASTES, THE LOW CONCENTRATI ONS AND THE PHYSI CAL AND
CHEM CAL CONDI TI ON OF THE CONTAM NATED SO LS AND DEBRI'S MATRI X OF THE
WASTES ARE | NHERENTLY DI FFERENT FROM WHAT WAS ENVI S| ONED BY RCRA.
THEREFORE, THE DOE DOES NOT CONSI DER RCRA SUBTI TLE C REQUI REMENTS TO BE
RELEVANT AND APPROPRI ATE ON THE BASI S OF SIM LARITY OF THE WASTES
PRESENT AT THE SITE TO A RCRA LI STED WASTE.

HOAEVER, SOME OF THE WASTES PRESENT I N THE QUARRY MAY EXHI BI T

CHARACTERI STI CS SI M LAR TO RCRA HAZARDOUS WASTES. FURTHERMORE, SOME OF
THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON FOR THE QUARRY ARE SI M LAR
TO SOVE OF THE HAZARDOUS WASTE ACTI ONS REGULATED BY RCRA. THEREFORE, I N
ANALYZI NG THE VARI OQUS REMEDI AL ALTERNATI VES FOR COVPLI ANCE W TH ARARS,
THE DOE W LL CONSI DER WHETHER RCRA REQUI REMENTS FOR HAZARDOUS WASTES ARE
RELEVANT AND APPROPRI ATE.

PRI OR TO SELECTI ON OF THE FI NAL REMEDI AL ACTI ON FOR TREATMENT AND/ OR

DI SPOSAL OF THE QUARRY BULK WASTES, ADDI TI ONAL TESTS W LL BE PERFORMED
ONCE THE WASTES HAVE BEEN PLACED I N STORAGE TO ESTABLI SH MORE

DEFI NI TI VELY WHETHER THE QUARRY BULK WASTES ARE RCRA CHARACTERI STI C
HAZARDOUS WASTES. THI'S | NFORMATI ON W LL THEN BE CONSI DERED | N FUTURE
DECI SI ON MAKI NG PROCESSES REGARDI NG SUBSEQUENT MANAGEMENT OF THE QUARRY
BULK WASTES.

SAFE DRI NKI NG WATER ACT

POTENTI AL ARARS UNDER THE SAFE DRI NKI NG WATER ACT (SDWA) | NCLUDE MAXI MUM
CONTAM NANT LEVELS (MCLS) AND MAXI MUM CONTAM NANT LEVEL GOALS ( MCLGS) .
MCLS ARE ENFORCEABLE STANDARDS WHI CH APPLY TO PUBLI C DRI NKI NG WATER
SUPPLI ES. MCLGS ARE UNENFORCEABLE HEALTH BASED GOALS FOR MAXI MUM
CONTAM NANT LEVELS I N DRI NKI NG WATER.  SECTI ON 121(D)(2) OF CERCLA

REQUI RES ON- SI TE REMEDI ES TO ATTAIN MCLGS | F THEY ARE RELEVANT AND
APPROPRI ATE TO THE RELEASE.

THE DOE DOES NOT CONSI DER EI THER MCLS OR MCLGS TO BE APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THI' S ACTI ON SINCE THI' S
OPERABLE UNI T REMEDI AL ACTI ON DOES NOT ADDRESS GROUNDWATER REMEDI ATI ON.
MCLS AND MCLGS W LL BE EVALUATED AS POTENTI AL ARARS DURI NG THE DECI SI ON
MAKI NG PROCESS FOR GROUNDWATER AT, AND DOWNGRADI ENT OF, THE QUARRY.
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CLEAN WATER ACT

POTENTI AL ARARS UNDER THE CLEAN WATER ACT (CWA) | NCLUDE FEDERAL WATER
QUALITY CRI TERI A, STANDARDS FOR DI SCHARGE OF WASTES TO PUBLI CLY OWNED
TREATMENT WORKS (POTW, EFFLUENT LI M TATI ONS AND CUI DELI NES FOR

DI SCHARGES DI RECTLY TO WATERS OF THE UNI TED STATES, AND REQUI REMENTS FOR
DREDGE AND FILL ACTIVITIES. THE DOE DOES NOT CONSI DER ANY OF THESE
REQUI REMENTS TO BE EI THER APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THI S
OPERABLE UNI' T REMEDI AL ACTI ON BECAUSE THE ACTI ON DOES NOT | NVCOLVE

REMEDI ATI ON OF RELEASES TO WATERS OF THE UNI TED STATES, DI SCHARGES TO
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El THER A POTW OR TO WATERS OF THE UNI TED STATES, OR DREDGE AND FI LL
ACTIVITIES. POTENTI AL ARARS UNDER THE CWA W LL BE EVALUATED DURI NG
SUBSEQUENT REMEDI AL ACTI ON DECI SI ON MAKI NG.

CLEAN Al R ACT

POTENTI AL ARARS UNDER THE CLEAN Al R ACT (CAA) | NCLUDE NATI ONAL EM SSI ON
STANDARDS FOR HAZARDOUS Al R POLLUTANTS ( NESHAPS) AND NATI ONAL AMBI ENT
AlR QUALI TY STANDARDS (NAAQS). THE NESHAP REQUI REMENTS ARE CODI FI ED I N
40 CFR 61 AND THE NAAQS REQUI REMENTS ARE CODI FIED IN 40 CFR 50. THE
NESHAP PROVI SI ONS OF THE CAA AUTHORI ZE THE ADM NI STRATOR OF THE EPA TO
ESTABLI SH EM SSI ON STANDARDS FOR HAZARDOUS Al R POLLUTANTS. THE NESHAP
PROVI SI ONS FURTHER LIM T THE CONSTRUCTI ON OF NEW SOURCES OR MODI FI CATI ON
OF EXI STI NG SOURCES WHICH W LL NOT BE I N COVPLI ANCE W TH SUCH EM SSI ON
STANDARDS. THE NESHAP STANDARDS HAVE BEEN SET FOR SEVERAL CONTAM NANTS
PRESENT I N THE QUARRY BULK WASTES WHI CH ARE CURRENTLY BEI NG RELEASED

I NTO THE AIR OR WHI CH MAY BE RELEASED DURI NG REMEDI AL ALTERNATI VES UNDER
CONSI DERATI ON. THESE CONTAM NANTS | NCLUDE RADI ONUCLI DES, ARSENI C, AND
ASBESTCS.

THE STANDARDS FOR RADI ONUCLI DES IN 40 CFR 61 ARE APPLI CABLE TO REMEDI AL
ALTERNATI VES UNDER CONSI DERATI ON.

THE STANDARDS FOR ARSENI C I N 40 CFR 61 ARE BASED ON GLASS MANUFACTURI NG,
PRI MARY COPPER SMELTI NG AND ARSENI C TRI OXI DE AND METALLI C ARSENI C
PRODUCTI ON. THESE STANDARDS ARE NOT APPLI CABLE TO ANY ASPECT OF THI S
OPERABLE UNI T REMEDI AL ACTI ON SI NCE THE SOURCE OF THE AIR EM SSIONS | S
NOT A SOURCE ADDRESSED BY THE REGULATI ONS DEFI NI NG THE STANDARD.
FURTHERMORE, AFTER EVALUATI NG THE PURPOSE OF THE REQUI REMENT VERSUS THE
PURPOSE OF THE QUARRY RESPONSE ACTI ON AND TAKI NG | NTO CONSI DERATI ON THE
ACTI ONS REGULATED BY THE REQUI REMENT VERSUS THE ACTI ON CONTEMPLATED FOR
THE QUARRY, THE DOE DCES NOT CONSI DER THESE STANDARDS TO BE RELEVANT AND
APPROPRI ATE. THE DOE CONSI DERS OTHER EM SSI ON STANDARDS, SUCH AS THE
STANDARDS FOUND AT 29 CFR 1910. 1000 FOR COWVPLI ANCE W TH THE OCCUPATI ONAL
SAFETY AND HEALTH ACT (OSHA), TO BE BETTER SU TED TO THE REMEDI AL
ALTERNATI VES UNDER CONSI DERATI ON.

THE ASBESTOS STANDARD IN 40 CFR 61 REQUI RING NO VI SIBLE EM SSIONS | S
CONSI DERED TO BE APPLI CABLE TO SOVE OF THE REMEDI AL ALTERNATI VES UNDER
CONSI DERATI ON.



THE CAA PROVI DES FOR THE PROMULGATI ON OF TWO TYPES OF NAAQS, I|.E.,

PRI MARY AND SECONDARY STANDARDS, VH CH APPLY TO THE AMBI ENT Al R

PRI MARY AMBI ENT Al R QUALI TY STANDARDS ARE STANDARDS WHI CH THE

ADM NI STRATOR OF THE EPA FI NDS TO BE NECESSARY TO PROTECT PUBLI C HEALTH.
SECONDARY STANDARDS ARE THOSE STANDARDS VWHI CH THE ADM NI STRATOR OF THE
EPA FI NDS ARE NECESSARY TO PROTECT THE PUBLI C WVELFARE FROM THE PRESENCE
OF AIR POLLUTANTS I N AMBI ENT AIR

THE NAAQS ARE NOT ARARS BECAUSE THEY DO NOT APPLY DI RECTLY TO
1
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SOURCE- SPECI FI C EM SSI ONS; RATHER THEY ARE NATI ONAL LI M TATI ONS ON

AMBI ENT CONCENTRATI ONS | NTENDED TO PROTECT PUBLI C HEALTH AND WELFARE.
THE STATE OF M SSOURI' S | MPLEMENTATI ON PLAN, HOWEVER, DCES PROVI DE
SOURCE- SPECI FI C EM SSI ON LI M TATI ONS AND | S CONSI DERED TO BE AN ARAR
THIS IS DI SCUSSED I N SECTION 7.2.1 WHI CH CONSI DERS M SSOURI Al R QUALITY
STANDARDS.

TOXI C SUBSTANCES CONTROL ACT

POTENTI AL ARARS UNDER THE TOXI C SUBSTANCES CONTROL ACT ( TSCA) | NCLUDE
STANDARDS AND REQUI REMENTS FOR THE STORAGE AND DI SPOSAL OF PCBS, FOR
CLEANUP OF PCB SPI LLS AND FOR ASBESTOS ABATEMENT PROJECTS. PCB STORAGE
AND DI SPOSAL REQUI REMENTS ARE FOUND IN 40 CFR 761 SUBPART D. TSCA PCB
STORAGE AND DI SPOSAL REQUI REMENTS GENERALLY APPLY TO PCBS AT
CONCENTRATI ONS GREATER THAN 50 PPM PCB ARTI CLES, E. G TRANSFORMERS,
CAPACI TORS, ETC.; PCB CONTAI NERS W TH CONCENTRATI ONS GREATER THAN 500
PPM AND PCB SPI LLS GREATER THAN 50 PPM

ANY PCBS, PCB ARTI CLES, AND PCB CONTAI NERS | N THE QUARRY BULK WASTES
WOULD HAVE BEEN PLACED THERE PRI OR TO THE EFFECTI VE DATE OF THESE
REGULATI ONS, SO THEY WOULD NOT BE LEGALLY APPLI CABLE TO THESE WASTES AS
THEY PRESENTLY EXI ST. HOWEVER, VARI OUS REMEDI AL ALTERNATI VES UNDER
CONSI DERATI ON COULD TRI GGER THE APPLI CABI LI TY OF THESE REQUI REMENTS.

THE PCB SPI LL CLEANUP POLI CY, FOUND IN 40 CFR 761 SUBPART G, ESTABLI SHES
CRI TERIA TO BE USED I N DETERM NI NG THE ADEQUACY OF THE CLEANUP OF SPILLS
WHI CH OCCURRED AFTER MAY 4, 1987, WHI CH RESULTED | N THE RELEASE OF
MATERI ALS CONTAI NI NG PCBS AT CONCENTRATI ONS OF 50 PPM OR GREATER. SI NCE
ANY SPI LLS RESULTI NG FROM THE PRESENCE OF PCBS I N THE BULK WASTES
OCCURRED LONG BEFORE THI' S DATE, THE PCB SPI LL CLEANUP POLI CY IS NOT
APPLI CABLE TO THI S REMEDI AL ACTI ON. HOWEVER, CERTAIN CLEANUP CRI TERI A
IN THE PCB SPI LL CLEANUP POLI CY MAY BE CONSI DERED RELEVANT AND

APPROPRI ATE TO SOME ASPECTS OF SOVE OF THE REMEDI AL ALTERNATI VES UNDER
CONSI DERATI ON.

VARI OQUS REQUI REMENTS PERTAI NIl NG TO ASBESTOS ABATEMENT PROJIECTS WERE
PROMULGATED AT 40 CFR 731 SUBPART G THESE REQUI REMENTS | NCLUDE LIM TS
ON PERM SSI BLE EXPOSURES OF WORKERS TO Al RBORNE CONCENTRATI ONS OF
ASBESTOS DURI NG ASBESTOS ABATEMENT PRQIECTS, REQUI REMENTS FOR ASBESTOS
REMOVAL, DEMCLI TI ON AND RENOVATI ON OPERATI ONS, AND EXPOSURE MONI TORI NG.



SINCE THI S OPERABLE UNI T REMEDI AL ACTI ON DOES NOT FIT THE REGULATORY
DEFI NI TI ON OF AN ASBESTOS ABATEMENT PRQJECT, THESE STANDARDS AND
REQUI REMENTS ARE NOT LEGALLY APPLI CABLE TO THE REMEDI AL ALTERNATI VES
UNDER CONSI DERATI ON.  THE REQUI REMENTS DO, HOWEVER, | NCLUDE

HEALTH- BASED STANDARDS FOR ASBESTOS EXPOSURE AND MAY BE CONSI DERED
RELEVANT AND APPROPRI ATE TO CERTAI N ASPECTS OF SOME OF THE REMEDI AL
ALTERNATI VES.

ATOM C ENERGY ACT
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I N REGULATI ONS PROMULGATED PURSUANT TO THE ATOM C ENERGY ACT (AEA),

RADI ATI ON EXPOSURE LI M TS AND ACCEPTABLE CONCENTRATI ONS OF RADI ONUCLI DES
I N RESTRI CTED AND UNRESTRI CTED AREAS ARE ESTABLI SHED I N 10 CFR 20.

THESE STANDARDS ARE APPLI CABLE ONLY TO ACTI VI TI ES CARRI ED OUT UNDER

LI CENSES | SSUED BY THE US NUCLEAR REGULATORY COWM SSION (NRC). THESE
REQUI REMENTS ARE NOT APPLI CABLE TO THI'S ACTI ON SI NCE THE DOE | S NOT AN
NRC LI CENSEE. ALTHOUGH PORTI ONS OF THE REQUI REMENTS G VEN IN 10 CFR 20
COULD BE CONSI DERED RELEVANT TO THE QUARRY BULK WASTE REMEDI AL ACTI ON,
THEY ARE NOT APPROPRI ATE SI NCE THE REQUI REMENTS ARE BASED ON RADI ATl ON
DOSI METRY MODELS THAT ARE OUT OF DATE. THE RADI ATI ON PROTECTI ON

REQUI REMENTS G VEN I N 10 CFR 20 ARE CURRENTLY BEI NG REVI SED TO

| NCORPORATE NEW RADI ATI ON DOSI METRY CONSI DERATI ONS.  THE REQUI REMENTS I N
DOE ORDERS FOR RADI ATI ON PROTECTI ON OF | NDI VI DUALS AND THE ENVI RONMENT
HAVE RECENTLY BEEN UPDATED AND ARE COVMPARABLE TO THOSE | N PROPOSED

REVI SIONS TO 10 CFR 20. REMEDI AL ACTI ONS W LL BE CONDUCTED I N

COVPLI ANCE W TH DOE ORDERS FOR RADI ATI ON PROTECTI ON WHI CH ARE MORE UP TO
DATE. PROVI SIONS I N DOE CRDERS FOR RADI ATI ON PROTECTI ON OF | NDI VI DUALS
AND THE ENVI RONMENT ARE | DENTI FI ED I N SECTION 7.3 WHI CH DI SCUSSES " TO BE
CONSI DERED" REQUI REMENTS.

THE REVI SIONS TO 10 CFR 20 ARE EXPECTED TO BE PROMULGATED PRI OR TO
REMOVAL OF THE BULK WASTE FROM THE QUARRY. THE REQUI REMENTS IN 10 CFR
20 WLL BE REVI EMED FOLLOW NG REVI SI ON TO ENSURE THAT ALL SUBSTANTI VE
REQUI REMENTS ARE MET. ANY PROVI SIONS I N THE REVI SED 10 CFR 20 THAT ARE
MORE RESTRI CTI VE THAN REQUI REMENTS | N THE DOE ORDERS FOR RADI ATI ON
PROTECTI ON W LL BE COVPLI ED W TH.

ENVI RONVENTAL RADI ATI ON PROTECTI ON STANDARDS FOR NUCLEAR POVER

OPERATI ONS ARE APPLI CABLE TO OPERATI ONS W THI N THE URANI UM FUEL CYCLE.
THESE REQUI REMENTS ARE PUBLI SHED I N 40 CFR 190 UNDER THE AUTHORITY OF
THE AEA. ON THE BASI S OF JURI SDI CTI ONAL PREREQUI SI TES, THE STANDARDS
ARE NOT APPLI CABLE, |.E., THE PROPOSED ACTION | S NOT PART OF THE NUCLEAR
FUEL CYCLE AS DEFINED I N 40 CFR 190.02. FURTHER, THE REQUI REMENTS ARE
CONSI DERED RELEVANT BUT NOT APPROPRI ATE SINCE THE | NTENT IS TO REGULATE
NORMAL URANI UM FUEL CYCLE PRODUCTI ON OPERATI ONS AND PLANNED DI SCHARGES.
THERE ARE VARI ANCES | N THE REQUI REMENTS FOR UNUSUAL OCCURRENCES WHI CH
WOULD | NCLUDE OPERATI ONS SUCH AS | MPLEMENTATI ON OF THE PROPOSED ACTI ON.
ALTHOUGH THESE STANDARDS ARE NOT ARAR, IT IS DOE POLICY TO MAI NTAI' N
EXPOSURES AS LOW AS REASONABLY ACHI EVABLE.



1

URANI UM M LL TAI LI NGS RADI ATI ON CONTROL ACT

PURSUANT TO THE URANI UM M LL TAI LI NGS RADI ATI ON CONTROL ACT (UMIRCA),
VARI QUS CONTROL STANDARDS FOR | NACTI VE URANI UM PROCESSI NG SI TES HAVE
BEEN PROMULGATED. THESE STANDARDS WERE EVALUATED AS POTENTI AL ARARS FOR
THE QUARRY BULK WASTE REMEDI AL ACTI ON. THE REQUI REMENTS ARE NOT

APPLI CABLE SI NCE THE WELDON SPRING SITE I'S NOT A URANI UM M LL TAI LI NGS
SITE. FURTHERMORE, MOST OF THESE REQUI REMENTS ARE NOT CONSI DERED TO BE
RELEVANT AND APPROPRI ATE TO THI' S ACTI ON PRI MARILY ON THE BASI S OF

CONSI DERATI ON OF THE ACTI ONS OR ACTI VI TI ES REGULATED BY THE REQUI REMENT
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AND THE REMEDI AL ACTI ON CONTEMPLATED AT THI'S SITE. FOR EXAMPLE, 40 CFR
192.12(B) (1) AND 40 CFR 192.12(B)(2) ARE CONSI DERED NOT RELEVANT NOR
APPROPRI ATE BECAUSE NO HABI TABLE BUI LDI NGS ARE | NVOLVED | N THE REMEDI AL
ACTION. 40 CFR 192.12(A) M GHT BE RELEVANT AND APPROPRI ATE TO THE

| DENTI FI CATI ON AND MANAGEMENT OF RESI DUAL MATERI ALS | N THE QUARRY, BUT
THI'S |'S BEYOND THE SCOPE OF THE PROPOSED ACTI ON. THESE REQUI REMENTS

W LL BE EVALUATED AS PART OF THE FOLLOW ON REMEDI AL ACTI ONS PLANNED FOR
THE QUARRY.

HOWEVER, 40 CFR 192.02(B)(1), W CH ADDRESSES RELEASES OF RADON FROM
TAI LI NGS DI SPOSAL PILES, |'S CONSI DERED TO BE RELEVANT AND APPROPRI ATE TO
THOSE ASPECTS OF THE REMEDI AL ALTERNATI VES WHI CH | NVOLVE STORAGE OF THE
BULK WASTES. AT COMPLETI ON, THE BULK WASTE STORAGE FACI LI TY WLL HAVE
TO MEET THE RADON- 222 FLUX STANDARDS SPECI FIED I N 40 CFR 192.02(B)(1).
THI 'S STANDARD REQUI RES REASONABLE ASSURANCE THAT RADON- 222 FROM RESI DUAL
RADI OACTI VE MATERI AL W LL NOT (1) EXCEED AN AVERAGE RELEASE RATE OF 20
Pl COCURI ES PER SQUARE METER PER SECOND (20 PCI/ M/ SEC), OR (2) | NCREASE
THE ANNUAL AVERAGE CONCENTRATI ON OF RADON-222 | N AlR AT OR ABOVE ANY
LOCATI ON OUTSI DE THE SI TE PERI METER BY MORE THAN ONE- HALF PI COCURI E PER
LITER (0.5 PCI/L).

OTHER POTENTI AL FEDERAL ARARS

OTHER FEDERAL LAWS, | NCLUDI NG THE NATI ONAL HI STORI C PRESERVATI ON ACT,
THE ARCHEOLOG CAL PROTECTI ON ACT, THE ENDANGERED SPECI ES ACT, THE FI SH
AND W LDLI FE COCRDI NATI ON ACT, THE W LDERNESS ACT, AND THE W LDLI FE
MANAGEMENT ACT, W LL BE EVALUATED AS POTENTI AL ARARS I N LI GHT OF

SPECI FI C REMEDI AL ACTI ON PROPCOSALS.

STATE ENVI RONMENTAL AND FACI LI TY SI TI NG LAWS
M SSOURI Al R QUALI TY STANDARDS

THE STATE OF M SSOURI HAS ADOPTED THE NAAQS CRI TERI A SPECI FIED IN THE
CAA THROUGH THE STATE | MPLEMENTATI ON PLAN. THE STATE OF M SSOURI HAS
PROMULGATED ANMBI ENT CONCENTRATI ON STANDARDS UNDER 10 CSR 10-6. 010.

| MPLEMENTATI ON OF SOVE OF THE REMEDI AL ALTERNATI VES COULD RESULT I N
EM SSI ONS OF SEVERAL OF THE CRI TERI A POCLLUTANTS, | NCLUDI NG PARTI CULATE
MATTER (50 G M 3) ANNUAL AVERAGE OR 150 G M 3) OVER A 24 HOUR PERI OD)
AND LEAD (1.5 G M 3) QUARTERLY AVERACE)). AS STATED EARLI ER, AMBI ENT



STANDARDS FOR THESE CONTAM NANTS ARE NOT ARAR, HOWEVER THEY PROVI DE A
SOUND TECHNI CAL BASI S FOR ASSURI NG PROTECTI ON OF PUBLI C HEALTH AND
WELFARE DURI NG | MPLEMENTATI ON AND W LL BE CONSI DERED FOR REMEDI AL
ALTERNATI VES | NVOLVI NG POTENTI AL Al R RELEASES.

M SSOURI Al R POLLUTI ON CONTROL REGULATI ONS

VARI OUS STANDARDS TO CONTROL EM SSI ONS OF PARTI CULATE MATTER HAVE BEEN
PROMULGATED UNDER M SSOURI Al R POLLUTI ON CONTROL REGULATI ONS. THE
STANDARDS ADDRESSED I N 10 CSR 10-5. 050 ARE NOT APPL|I CABLE NOR RELEVANT
1
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AND APPROPRI ATE SI NCE THE SOURCE DEFI NI TI ONS RELATE TO | NDUSTRI AL
PROCESSES.

THE STANDARDS ADDRESSED I N 10 CSR 10-5. 090 ARE NOT APPLI CABLE NOR
RELEVANT AND APPROPRI ATE SI NCE THE REQUI REMENT APPLI ES TO SI NGLE
| NDUSTRI AL SOURCE EM SSI ONS.

THE STANDARDS ADDRESSED IN 10 CSR 10-5.100 ARE APPLI CABLE TO THE
PREVENTI ON OF Al RBORNE PARTI CULATE MATTER DURI NG CONSTRUCTI ON
ACTIVITIES. THE STANDARD OF CONTROL RELATES TO " UNNECESSARY AMOUNTS OF
FUG TI VE EM SSI ONS" AND M NI M ZI NG COVPLAI NTS.  PARTI CULATE STANDARDS
PROMULGATED UNDER 10 CSR 10-5.180 FOR | NTERNAL COVBUSTI ON ENG NES ( NO
RELEASE FOR MORE THAN 10 SECONDS AT ONE Tl ME) ARE APPLI CABLE DURI NG

| MPLEMENTATI ON.

M SSOURI RADI ATI ON REGULATI ONS

THE M SSOURI DEPARTMENT OF HEALTH HAS | SSUED STANDARDS FOR PROTECTI ON
AGAI NST | ONI ZI NG RADI ATION I N 19 CSR 20. THESE REQUI REMENTS ARE SI M LAR
TO THOSE CURRENTLY IN 10 CFR 20. AS DI SCUSSED IN SECTION 7.1.6, THESE
STANDARDS ARE BASED ON RADI ATI ON DOSI METRY MODELS THAT ARE OUT OF DATE.
THE REQUI REMENTS | N DOE ORDERS FOR RADI ATI ON PROTECTI ON OF | NDI VI DUALS
AND THE ENVI RONMENT ARE MORE UP TO DATE. THE QUARRY BULK WASTE REMEDI AL
ACTI ON W LL THEREFORE BE | MPLEMENTED USI NG DOE RADI ATI ON PROTECTI ON

REQUI REMENTS.

THERE ARE, HOWEVER, SPECIFI C STATE REQUI REMENTS THAT ARE MORE

RESTRI CTI VE THEN FEDERAL REQUI REMENTS, SPECI FI CALLY A RADON- 222
CONCENTRATION LIMT OF 1 PCI/L I N UNCONTROLLED AREAS. BASELI NE DATA

| NDI CATE THAT RADON- 222 LEVELS IN THE AREA CONTROLLED BY FENCI NG AROUND
THE QUARRY RENDER COWMPLI ANCE W TH THI S REQUI REMENT UNACHI EVABLE DURI NG
| MPLEMENTATI ON OF THE ACTI ON BASED REMEDI AL ACTI ON ALTERNATIVES. THI S
REQUI REMENT COULD BE MET UPON COWVPLETI ON OF THE ACTI ON BASED

ALTERNATI VES.

M SSOURI HAZARDOUS WASTE MANAGEMENT LAWS
M SSOURI HAS ADOPTED BY REFERENCE A NUMBER OF THE RCRA SUBTI TLE C

HAZARDOUS WASTE MANAGEMENT REGULATI ONS. TO THE EXTENT THAT STATE
REQUI REMENTS ARE THE SAME AS FEDERAL REQUI REMENTS, THE STATE



REQUI REMENTS ARE NOT MORE STRI NGENT AND W LL NOT BE FURTHER CONSI DERED
AS ARARS. HOWEVER, M SSOURI HAS ALSO ADOPTED SOVE REQUI REMENTS WHI CH
ARE NOT | DENTI CAL TO THE FEDERAL REQUI REMENTS, | NCLUDI NG LANDFI LL SI TI NG
REQUI REMENTS, WASTE PI LE LOCATI ON REQUI REMENTS, AND STORAGE FACI LI TY

LI NI NG REQUI REMENTS, WHI CH MAY BE MORE STRI NGENT THAN FEDERAL

REQUI REMENTS. AS DI SCUSSED ABOVE UNDER POTENTI AL RCRA ARARS, THESE
STATE HAZARDOUS WASTE MANAGEMENT REQUI REMENTS ARE NOT CONSI DERED LEGALLY
APPLI CABLE TO THE BULK WASTES, BUT MAY BE RELEVANT AND APPROPRI ATE.

OTHER POTENTI AL STATE ARARS

1
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OTHER STATE LAWS W LL BE CONSI DERED I N LI GHT OF SPECI FI C REMEDI AL ACTI ON
PROPCSALS.

TO BE CONSI DERED REQUI REMENTS

THE NCP PROVI DES THAT I N ADDI TI ON TO APPLI CABLE OR RELEVANT AND

APPROPRI ATE REQUI REMENTS, OTHER ADVI SORI ES, CRI TERI A, AND GUI DANCE MAY
BE CONSI DERED FOR A PARTI CULAR RELEASE. DOE ORDERS, WHI CH ARE NOT ARARS
I N THAT THEY ARE NOT PROMULGATED STANDARDS (E. G, PUBLIC LAWS CODI Fl ED
AT THE STATE OR FEDERAL LEVEL), PROVIDE A SOUND BASI S FOR CONDUCTI NG
THIS ACTION. THE DOE WLL | MPLEMENT THI S ACTION I N COVPLI ANCE W TH ALL
OF | TS ORDERS, | NDEPENDENT OF THEI R EVALUATI ON AS ARAR.

TWO OF THE MORE SI GNI FI CANT ORDERS FOR THI S ACTI ON ARE DOE ORDERS 5400. 5
AND 5480. 11 WHI CH PROVI DE REQUI REMENTS FOR RADI ATI ON PROTECTI ON. THE
KEY ELEMENTS OF THESE ORDERS ARE AS FOLLOWS.

DOE ORDER 5400. 5- - RADI ATI ON PROTECTI ON OF THE PUBLI C AND THE ENVI RONMENT

THE BASIC DOSE LIM T FOR PROTECTI ON OF MEMBERS OF THE GENERAL PUBLIC IS
100 MREM YR, ABOVE BACKGROUND, EFFECTI VE DOSE EQUI VALENT FROM ALL
EXPOSURE MODES. THIS DOSE IS THE SUM OF THE EFFECTI VE DOSE EQUI VALENT
FROM ALL EXPOSURES TO RADI ATI ON SOURCES EXTERNAL TO THE BODY DURI NG THE
YEAR PLUS THE COW TTED EFFECTI VE DOSE EQUI VALENT FROM RADI ONUCLI DES
TAKEN | NTO THE BODY DURI NG THE YEAR. DOSES FROM SPECI FI C EXPOSURE MODES
MUST COWVPLY W TH THOSE REQUI RED BY OTHER FEDERAL STATUTES SUCH AS THE
CAA AND THE SDWA. FURTHER, ALL RADI ATI ON EXPOSURES MUST BE REDUCED TO
LEVELS AS LOW AS REASONABLY ACHI EVABLE.

THE DCE DERI VED CONCENTRATI ON GUI DES (DCGS) FOR Al RBORNE RADI ONUCLI DES
ADDRESS PROTECTI ON OF THE GENERAL PUBLI C FROM Al RBORNE RADI OACTI VE
CONTAM NANTS. THE DCGS ARE CONCENTRATI ONS WHI CH, UNDER CONDI TI ONS OF
CONTI NUOUS | NHALATI ON EXPOSURE FOR ONE YEAR, WOULD RESULT I N AN

EFFECTI VE DOSE EQUI VALENT OF 100 MREM  THE DCGS ARE PROVI DED | N CHAPTER
1l OF DOE ORDER 5400. 5.

DOE ORDER 5480. 11- - RADI ATI ON PROTECTI ON FOR OCCUPATI ONAL WORKERS

THE EFFECTI VE DOSE EQUI VALENT RECEI VED BY ANY MEMBER OF THE PUBLI C



ENTERI NG A CONTROLLED AREA IS LIM TED TO 100 MREM YR ABOVE BACKGROUND.

I N ADDI TI ON, EXPOSURES SHALL NOT CAUSE A DOSE EQUI VALENT TO ANY Tl SSUE
(I NCLUDI NG THE SKIN AND LENS OF THE EYE) TO EXCEED 5 REM YR. THE LIMTS
FOR ASSESSED DOSE FROM EXPOSURE OF WORKERS TO RADI ATI ON ARE SHOWN ON
TABLE 7. (THESE VALUES REPRESENT MAXIMUM LIMTS; 1T IS DCE POLICY TO
MAI NTAI N RADI ATI ON EXPOSURES AS FAR BELOW THESE LIM TS AS | S REASONABLY
ACHI EVABLE. )

THE DCE DERI VED Al R CONCENTRATI ONS ( DACS) FOR Al RBORNE RADI ONULI DES
ADDRESS PROTECTI ON OF WORKERS FROM Al RBORNE RADI OACTI VE CONTAM NANTS.
1
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THE DACS ARE BASED ON LI M TI NG EI THER THE COVW TTED EFFECTI VE DOSE
EQUI VALENT TO 5 REM YR, OR THE DOSE EQUI VALENT TO ANY ORGAN TO 50

REM YR, WHI CHEVER | S MORE RESTRI CTI VE. | F Al RBORNE CONCENTRATI ONS ARE
LI KELY TO APPROACH OR EXCEED DACS, ARE PROVI DED | N ATTACHVENT 1 TO DOE
ORDER 5480. 11.

#DA
DESCRI PTI ON OF ALTERNATI VES

FOLLOWN NG AN ANALYSI S OF POTENTI ALLY APPLI CABLE RESPONSE TECHNOLOG ES
THAT M GHT SATI SFY THE REMEDI AL ACTI ON GOALS FOR THE OPERABLE UNI T, FIVE
ALTERNATI VES WERE DEVELOPED FOR FURTHER CONSI DERATION. I N ADDI TION, A
NO- ACTI ON ALTERNATI VE WAS | NCLUDED TO PROVI DE THE BASELI NE FOR A
COVPARATI VE EVALUATI ON.  HENCE, SI X PRELI M NARY REMEDI AL ALTERNATI VES
HAVE BEEN EVALUATED. THESE ALTERNATI VES ARE AS FOLLOWE:

ALTERNATI VE 1: NO ACTI ON

THE NO- ACTI ON ALTERNATI VE | S | NCLUDED AS A BASELI NE FOR COVMPARI SON W TH
THE OTHER ALTERNATI VES. AS PART OF THI S BASELI NE CONDI TI ON, NO FURTHER
ACTI ON WOULD BE TAKEN AT THE QUARRY, |.E., THE BULK WASTES WOULD REMAI N
N THEI R CURRENT CONDI TI ON BUT THE QUARRY WATER TREATMENT PLANT,
SELECTED AS A REMOVAL ACTI ON UNDER THE PRECEDI NG EE/ CA, WOULD BE IN
OPERATI ON. | NSTI TUTI ONAL CONTROLS CURRENTLY | N EFFECT AT THE QUARRY,

I NCLUDI NG FENCES AND LOCKED GATES, MONI TORI NG, AND SI TE OANERSHI P, WOULD
REMAI N | N PLACE.

ALTERNATI VE 2: SURFACE CONTAI NVENT

UNDER ALTERNATI VE 2, ALL SURFACE VEGETATI ON WOULD BE REMOVED AND A
SURFACE CONTAI NMENT LAYER, SUCH AS A SO L CAP OR SYNTHETI C GEOTEXTI LE
FABRI C, WOULD BE | NSTALLED OVER THE ENTI RE AREA OF THE QUARRY. SURFACE
CONTAI NVENT WOULD REDUCE THE RELEASE OF CONTAM NANTS VI A SURFACE
PATHWAYS (E. G, W ND DI SPERSAL) AND COULD LIM T PERCOLATI ON OF

PRECI PI TATI ON OR SNOWVELT THROUGH CONTAM NATED MATERI ALS I N THE BULK
WASTES. THI S WOULD REDUCE CONTAM NANT M GRATI ON | NTO THE GROUNDWATER.
HOWEVER, SI NCE THE BULK WASTES WOULD REMAI N I N CONTACT W TH THE
GROUNDWATER, CONTAM NANT M GRATI ON RESULTI NG FROM LATERAL FLOW OF
GROUNDWATER THROUGH THE BULK WASTES WOULD NOT BE REDUCED.
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ALTERNATI VE 3: SURFACE AND SUBSURFACE CONTAI NVENT

UNDER ALTERNATI VE 3, THE QUARRY BULK WASTES WOULD BE | SOLATED I N PLACE
BY | NSTALLI NG A SURFACE LAYER, AS I N ALTERNATIVE 2, I N CONJUNCTI ON W TH
PLACEMENT OF A NATURAL OR POLYMERI C GROUTI NG MATERI AL AROUND THE

PERI PHERY OF THE QUARRY AND BENEATH THE ENTI RE AREA AT A DEPTH GREATER
THAN THAT OF THE BURI ED WASTES. THE COVPONENTS OF ALTERNATI VE 3 ARE THE
SAME AS THOSE OF ALTERNATIVE 2, |.E., SURFACE PREPARATI ON AND

| NSTALLATI ON OF A SURFACE CONTAI NMENT LAYER, W TH THE ADDI TI ON OF
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SUBSURFACE CONTAI NMENT. THE CONTAI NVMENT SYSTEM FOR ALTERNATI VE 3 WOULD
CONSI ST OF AN UNDERLYI NG CONFI NEMENT LAYER AND LATERAL CUTOFF WALLS

| NSTALLED AROUND THE PERI PHERY OF THE BULK WASTES, | N ADDI TI ON TO THE
SURFACE COVER OR CAP. A CONTI NUOUS SURFACE AND SUBSURFACE CONTAI NVENT
SYSTEM WOULD M NI M ZE CONTAM NANT M GRATI ON RESULTI NG FROM LATERAL

M GRATI ON OF GROUNDWATER THROUGH THE BULK WASTES. | T WOULD ALSO REDUCE
SURFACE RELEASES OF CONTAM NANTS AND CONTAM NANT M GRATI ON DUE TO
PERCOLATI ON OF PRECI PI TATI ON AND SNOWVELT THROUGH THE BULK WASTES. THE
SUBSURFACE CONTAI NVENT SYSTEM COULD BE | NSTALLED BY DRI LLI NG THROUGH THE
WASTES AND | NJECTI NG A CONFI NI NG LAYER AROUND AND BENEATH THE ENTI RE
QUARRY.

ALTERNATI VE 4: | N SI TU TREATMENT

UNDER ALTERNATI VE 4, THE CONTAM NATED MATERI ALS WOULD BE SOLI DI FI ED I N
SITU BY M XING THEM W TH A CEMENTI TI QUS MATERI AL TO FORM A SOLI D MASS OR
BY VI TRI FYI NG THEM W TH AN ELECTRI CAL CURRENT TO FORM A GLASS- LI KE

MATRI X.  THE RESULTANT WASTE WOULD LIM T SURFACE RELEASES, PERCOLATI ON,
AND LATERAL AND DOMNWARD M GRATI ON OF CONTAM NANTS. THE EFFECTI VENESS
OF I N SI TU TREATMENT CANNOT BE GUARANTEED DUE TO UNCERTAI NTI ES

ASSOCI ATED W TH VERI FYI NG TREATMENT SUCCESS AND ENSURI NG THE | NTEGRI TY
OF THE SOLI DI FI ED WASTE OVER TI ME. | F CEMENTATI ON WERE USED, COMPLETE
M XI NG AND STABI LI ZATI ON WOULD BE DI FFI CULT TO ENSURE BECAUSE THE BULK
WASTES EXTEND OVER A SI GNI FI CANT AREA AND DEPTH AND | NCLUDE PROCESS

EQUI PMENT AND OTHER UNW ELDY DEBRIS. |IN SITU VI TRI FI CATI ON | S GENERALLY
FEASI BLE ONLY | F THE WASTES CONTAI N LESS THAN 5 PERCENT METAL BY WEI GHT
AND | F LESS THAN 90 PERCENT COF THE LI NEAR SEPARATI ON BETWEEN ELECTRODES
'S OCCUPI ED BY METAL. IN SITU VITRI FI CATI ON | S | NFEASI BLE BECAUSE OF
THE METAL DEBRIS, E. G, DRUMS, PROCESS EQUI PMENT, AND BUI LDI NG RUBBLE,
SCATTERED THROUGHOUT THE QUARRY.

ALTERNATI VE 5: EXPEDI TED EXCAVATI ON W TH TEMPORARY STORAGE AT THE
CHEM CAL PLANT AREA

UNDER ALTERNATI VE 5, THE BULK WASTES WOULD BE EXCAVATED FROM THE QUARRY
AND TRANSPORTED ALONG A DEDI CATED HAUL ROAD TO THE CHEM CAL PLANT AREA.
THERE, THEY WOULD BE UNLOADED AND TEMPORARI LY STORED I N AN ENG NEERED
FACI LI TY PENDI NG A FI NAL DECI SI ON ON DI SPOSAL OF ALL WASTES GENERATED BY
REMEDI ATI NG THE WELDON SPRI NG SI TE. TRANSPORTATI ON ACTI VI TI ES AND
CONSTRUCTI ON AND MAI NTENANCE OF THE TEMPORARY STORAGE FACI LI TY WOULD BE



CARRI ED OUT IN A MANNER THAT WOULD M NI M ZE POTENTI AL RELEASES OF
CONTAM NANTS TO THE ENVI RONMENT. LI M TED TREATMENT WOULD BE CONDUCTED,
AS APPROPRI ATE, TO FACI LI TATE | MPLEMENTATI ON (E. G., POST- EXCAVATI ON
DEWATERI NG TO FACI LI TATE WASTE TRANSPORT AND STORAGE CONTRCL) .
SUBSEQUENT TREATMENT AND/ OR DI SPOSAL WOULD BE ADDRESSED | N CONJUNCTI ON
W TH OTHER ON- SI TE MATERI ALS AFTER COWMPLETI ON OF THE RI/FS-EI' S PROCESS
AND APPROVAL OF THE RECORD OF DECI SI ON FOR REMEDI ATI ON OF THE CHEM CAL
PLANT AREA.

A VARI ATI ON OF THI S ALTERNATI VE WAS CONSI DERED AT THE PRELI M NARY
1
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ANALYSI S STAGE, |.E., EXCAVATI ON AND REPLACEMENT OF THE BULK WASTES BACK
I NTO THE QUARRY FOR TEMPORARY STORAGE AFTER CHEM CAL SEALANT OR A LI NER
HAD BEEN PLACED I N THE QUARRY. HOWEVER, TECHNI CAL DI FFI CULTI ES

ASSOCI ATED W TH COVER AND SEAL EMPLACEMENT WOULD COVPROM SE THE

EFFECTI VENESS OF THI S OPTI ON, AND PROTECTI ON OF HUMAN HEALTH AND THE
ENVI RONVENT COULD NOT BE ENSURED. | N ADDI TI ON, THE AVAI LABI LI TY OF LAND
AT THE QUARRY FOR STAG NG IS EXTREMELY LI M TED DUE TO CONSTRAI NTS

| MPOSED BY OWNERSHI P AND TOPOGRAPHY.  THEREFORE, STORAGE OF THE REQUI RED
VOLUVME OF MATERI AL PENDI NG PREPARATI ON OF THE QUARRY FOR WASTE
EMPLACEMENT WOULD BE | NFEASI BLE. THUS, THI S VARI ATI ON WAS NOT

CONSI DERED FURTHER.

ALTERNATI VE 6: DELAYED ACTI ON PENDI NG THE RECORD OF DECI SI ON FOR THE
SITE

UNDER ALTERNATI VE 6, NO RESPONSE ACTI ON WOULD BE TAKEN W TH RESPECT TO
THE QUARRY BULK WASTES UNTIL THE REMEDY IS SELECTED FOR THE ENTI RE
WELDON SPRING SI TE. THUS, THE BULK WASTES WOULD REMAI N I N THEI R CURRENT
CONDI TI ON FOR THE SHORT TERM

EVALUATI ON OF PRELI M NARY ALTERNATI VES

M GRATI ON CONTROL AT THE QUARRY (VI A CONTAI NMENT) | S THE PRI MARY

EMPHASI S OF ALTERNATI VES 2 AND 3, WHEREAS SOURCE CONTROL (VI A EXCAVATI ON
AND/ OR TREATMENT) |S THE PRI MARY EMPHASI S OF ALTERNATI VES 4 AND 5.
ALTERNATI VE 6 (DELAYED ACTION) | S ESSENTIALLY THE SAME AS ALTERNATI VE 1
(NO ACTION) IN THE SHORT TERM  FOR PURPOSES OF EVALUATI NG ALTERNATI VES,
ALTERNATIVE 6 |'S EXPECTED TO BE SIM LAR TO ONE OF THE ACTI ON

ALTERNATI VES (1.E., ALTERNATIVES 2 THROUGH 5) I N THE LONG TERM

HOAEVER, THI S WOULD DEPEND UPON THE ACTI ON SELECTED FOLLOW NG THE DELAY.

EACH OF THE ACTI ON ALTERNATI VES WOULD REQUI RE VARI OUS SUPPORT ACTI VI TI ES
PRI OR TO | MPLEMENTATI ON.  THESE ACTI VI TI ES | NCLUDE (1) DESI GN AND
CONSTRUCTI ON OF STAG NG AND SUPPORT AREAS, (2) PROCUREMENT OF

APPROPRI ATE EQUI PMENT, AND (3) DEVELOPMENT OF PLANNI NG AND OPERATI ONAL
CONTROLS TO M NI M ZE CONTAM NANT RELEASES. | N ADDI TI ON, THE

I NSTI TUTI ONAL CONTROLS THAT NOW EXI ST AT THE QUARRY, |.E., DCE

OWNERSHI P, FENCES AND LOCKED GATES, AND MONI TORI NG, ARE | MPLI CI TLY

I NCLUDED AS SUPPORT ACTI VI TI ES FOR THE ALTERNATI VES, AS APPROPRI ATE.
UNDER THE ACTI ON ALTERNATI VES, THESE CONTROLS WOULD BE UPGRADED AS



1

NEEDED. FOR EXAMPLE, CERTAI N PORTI ONS OF THE FENCE AND GATES WOULD BE
REPAI RED, ADDI TI ONAL SI GNS WOULD BE POSTED, AND MONI TORI NG WOULD
| NCREASE.

THESE PRELI M NARY ALTERNATI VES WERE SCREENED I N THE FS ACCORDI NG TO THE
THREE SCREENI NG CRI TERI A PROVI DED | N THE NCP: EFFECTI VENESS,

| MPLEMENTABI LI TY, AND COST. EFFECTIVENESS |S DEFI NED AS THE ABI LITY OF
AN ALTERNATI VE TO PROTECT HUMAN HEALTH AND THE ENVI RONMENT | N BOTH THE
SHORT TERM AND THE LONG TERM  THE REDUCTI ON OF CONTAM NANT TOXI CI TY,
MOBI LI TY, OR VOLUME | S CONSI DERED A MEASURE OF EFFECTI VENESS.
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| MPLEMENTABI LI TY | S DEFI NED AS THE TECHNI CAL FEASI BI LI TY, RESOURCE

AVAI LABI LI TY, AND ADM NI STRATI VE FEASIBI LI TY (I.E., ACCEPTABILITY) OF AN
ALTERNATI VE. COSTS CAN BE CONSI DERED ON A RELATI VE BASI S AT THE

SCREENI NG STAGE BUT CANNCT BE THE SOLE REASON FOR ELI M NATI NG AN
ALTERNATI VE FROM CONSI DERATI ON.

RESULTS OF THE SCREENI NG OF PRELI M NARY ALTERNATI VES ARE PRESENTED I N
TABLE 7. BASED ON THI' S SCREENI NG, THREE FI NAL ALTERNATI VES WERE
| DENTI FI ED FOR MANAG NG THE QUARRY BULK WASTES:

* ALTERNATI VE 1: NO ACTI ON.

* ALTERNATI VE 5: EXPEDI TED EXCAVATI ON W TH TEMPORARY STORAGE
AT THE CHEM CAL PLANT AREA.

* ALTERNATI VE 6: DELAYED ACTI ON PENDI NG THE RECORD OF
DECI SION FOR THE SI TE.

#SCAF
SUMVARY OF COWMPARATI VE ANALYSI S OF FI NAL ALTERNATI VES

EVALUATI ON OF THE FI NAL ALTERNATI VES

THE FI NAL ALTERNATI VES FOR MANAG NG THE QUARRY BULK WASTES WERE
EVALUATED ACCORDI NG TO THE NI NE CRI TERI A PROVI DED I N THE NCP FOR FI NAL
REMEDI AL ACTI ONS, AS APPROPRI ATE TO THI S | NTERI M ACTI ON. THESE
EVALUATI ON CRI TERI A ARE:

* THRESHOLD CRI TERI A -- OVERALL PROTECTI ON OF HUMAN
HEALTH AND THE ENVI RONMENT AND COWPLI ANCE W TH
APPL|I CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS.

* PRI MARY BALANCI NG CRI TERI A -- LONG TERM EFFECTI VENESS
AND PERMANENCE; REDUCTI ON OF TOXICITY, MOBILITY, AND
VOLUME THROUGH TREATMENT; SHORT- TERM EFFECTI VENESS;
| MPLEMENTABI LI TY; AND COST.

* MODI FYI NG CRI TERI A -- STATE ACCEPTANCE AND COVMUNI TY
ACCEPTANCE.
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NO ACTI ON

CONSI STENT W TH EPA GUI DANCE, THE NON- ACTI ON ALTERNATI VE WAS CARRI ED
THROUGH THE DETAI LED EVALUATI ON PHASE OF THE REMEDI AL ACTI ON DECI SI ON
MAKI NG PROCESS TO PROVI DE A BASELI NE FOR COVPARI SON W TH THE REMAI NI NG
FI NAL ALTERNATI VES. THE NO- ACTI ON ALTERNATI VE WOULD NOT BE PROTECTI VE
OF HUMAN HEALTH AND THE ENVI RONMENT. CONTAM NANT TOXI ClI TY, MOBILITY,
AND VOLUME WOULD NOT BE REDUCED. THE NO- ACTI ON ALTERNATI VE WOULD NOT BE
EFFECTI VE I N El THER THE SHORT TERM OR THE LONG TERM  RADON RELEASES
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FROM THE UNCONTROLLED WASTES, WHI CH HAVE EXCEEDED REGULATORY LIM TS,
WOULD CONTI NUE AT PRESENT LEVELS AS WOULD RELEASES OF OTHER MATERI ALS.
THE NO- ACTI ON ALTERNATI VE WOULD NOT PROVI DE A PERMANENT REMEDI AL ACTI ON
SOLUTI ON AT THE QUARRY.

TI MELI NESS, ENG NEERI NG CONTROLS, CONSTRUCTI ON AND OPERATI ONAL FACTORS,
WASTE HANDLI NG AND | MPLEMENTATI ON REQUI REMENTS, AND COSTS DO NOT APPLY
TO THE NO- ACTI ON ALTERNATI VE.

EXPEDI TED EXCAVATI ON W TH TEMPORARY STORAGE AT THE CHEM CAL PLANT AREA

UNDER THE EXPEDI TED EXCAVATI ON AND TEMPORARY STORAGE ALTERNATI VE, THE
BULK WASTES WOULD BE EXCAVATED FROM THE QUARRY W TH STANDARD EQUI PMENT
AND PRACTI CES, THEN TRANSPORTED ALONG A DEDI CATED HAUL ROAD TO THE
CHEM CAL PLANT AREA OF THE WELDON SPRING SI TE. THERE, THE WASTES WOULD
BE UNLOADED AND TEMPORARI LY STORED | N AN ENG NEERED FACI LI TY PENDI NG A
FI NAL DECI SI ON ON DI SPOSAL OF ALL WASTES GENERATED BY REMEDI ATI NG THE
WELDON SPRING SI TE. THE STORAGE FACI LI TY WOULD BE CONSTRUCTED AND

MAI NTAIN | N A MANNER THAT WOULD M NI M ZE POTENTI AL RELEASES. LI M TED
TREATMENT MAY BE CONDUCTED AS APPROPRI ATE TO FACI LI TATE | MPLEMENTATI ON
(E. G, DEWATERI NG COULD BE USED AFTER EXCAVATI ON TO FACI LI TATE WASTE
TRANSPORT AND STORAGE). THI'S ALTERNATI VE WOULD EXPEDI TE CLEANUP

W THOUT ADVERSELY AFFECTI NG ULTI MATE WASTE MANAGEMENT DECI SI ONS FOR THE
VWELDON SPRING SI TE OR LIM TI NG THE CHO CE OF REASONABLE ALTERNATI VES.
SUBSEQUENT TREATMENT AND/ OR DI SPOSAL OF THE BULK WASTES WOULD BE
ADDRESSED | N CONJUNCTI ON W TH OTHER ON- SI TE MATERIALS IN THE RI/FS-EI S
THAT | S BEI NG PREPARED FOR REMEDI ATI ON OF THE CHEM CAL PLANT AREA.

THE TOTAL VOLUME OF MATERI ALS THAT WOULD BE HANDLED | F THI S ALTERNATI VE
VERE | MPLEMENTED | S ESTI MATED TO BE ABOUT 110,000 M 3) (140,000 YD(3)).
THI'S VOLUME | NCLUDES MATERI ALS RESULTI NG FROM PREPARATORY CLEARI NG AND
GRUBBI NG ACTI VI TI ES AT THE QUARRY, THE EXCAVATED BULK WASTES,

UNCONTAM NATED MATERI ALS EXCAVATED ALONG W TH THE WASTES, EXPANSI ON OF
EXCAVATED MATERI ALS FOLLOW NG THEI R REMOVAL FROM THE QUARRY, AND A 15
PERCENT CONTI NGENCY FACTOR. AN ESTI MATED 15 MONTHS WOULD BE REQUI RED TO
| MPLEMENT THI S ALTERNATI VE AT A COST OF ABOUT $11 M LLION. THESE

FI GURES, HOWEVER, ARE PRELI M NARY AND MAY | NCREASE AS ENG NEERI NG DESI GN
'S COVPLETED. | NSTI TUTI ONAL CONTROLS WOULD CONSI ST OF CONTI NUED SI TE
OWNERSHI P, MONI TORI NG, AND | MPROVEMENT AND EXTENSI ON OF EXI STI NG

PHYSI CAL BARRI ERS AS NEEDED (E. G, FOR THE HAUL ROAD AND QUARRY SUPPORT
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AREA) . ENG NEERI NG CONTROLS WOULD BE | MPLEMENTED TO M NI M ZE POTENTI AL
RELEASES OF CONTAM NANTS (E. G, RADON AND FUGQ TI VE DUSTS) | N ORDER TO
ENSURE PROTECTI ON OF THE WORKERS, THE PUBLI C, AND THE ENVI RONMENT DURI NG
THE ACTI ON PERI OD. THESE CONTROLS | NCLUDE LI M TI NG THE EXTENT OF THE
WORK AREA AND WVETTI NG AND/ OR COVERI NG EXPOSED SURFACES AT THE QUARRY;
CONTROLLI NG THE SPEED OF TRANSPORT VEH CLES ON THE HAUL ROAD, AND

UTI LI ZI NG LI NERS, RUN- ON/ RUNOFF CONTROL SYSTEMS, AND COVERS FOR THE
TEMPORARY STORAGE FACI LI TY AT THE CHEM CAL PLANT AREA.

THE EXPEDI TED- ACTI ON ALTERNATI VE WOULD BE TI MELY AND WOULD SUPPORT
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OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT AT THE QUARRY I N
BOTH THE SHORT TERM AND THE LONG TERM  THI S ALTERNATI VE WOULD (1)
REDUCE CONTAM NANT TOXI CI TY, MOBILITY, AND VOLUME THROUGH SOURCE
CONTROL; (2) REDUCE CONTAM NANT MOBI LI TY OF THE EXCAVATED WASTES BY
PLACI NG THEM | N CONTROLLED STORAGE I N THE CHEM CAL PLANT AREA; AND (3)
FACI LI TATE SUBSEQUENT RESPONSE ACTI VI TI ES AT THE WELDON SPRI NG SI TE,

| NCLUDI NG FOLLOW ON QUARRY REMEDI ATI ON, WASTE CHARACTERI ZATI ON, AND
COVPREHENSI VE WASTE MANAGEMENT DECI SI ONS.  HENCE, THI' S ALTERNATI VE | S
CONSI STENT W TH, AND WOULD CONTRI BUTE TO, A PERMANENT SOLUTI ON AT THE
QUARRY AND THE EFFI CI ENT PERFORMANCE OF OVERALL REMEDI AL ACTI ONS BEI NG
PLANNED FOR THE SI TE. FURTHERMORE, | T COULD BE | MPLEMENTED W TH READI LY
AVAI LABLE EQUI PMENT AND STANDARD ENGI NEERI NG PROCEDURES. | T WOULD ALSO
BE COST EFFECTI VE BECAUSE | T WOULD LIM T BOTH | NFLATI ONARY EFFECTS AND
POTENTI AL | NCREASED CLEANUP EFFORTS THAT WOULD RESULT | F CONTAM NATI ON
AT THE QUARRY SPREAD BEFORE A RESPONSE WAS | MPLEMENTED.

DELAYED ACTI ON PENDI NG THE RECORD OF DECI SION FOR THE SI TE

UNDER THI S ALTERNATI VE, NO ACTI ON WOULD BE TAKEN FOR THE QUARRY BULK
WASTES UNTIL A DECI SI ON WAS MADE REGARDI NG THE ULTI MATE DI SPOSI TI ON OF
THE ENTI RE WELDON SPRING SI TE. RATHER THAN BEI NG EXPEDI TED, REMEDI AL
ACTI ON AT THE QUARRY WOULD BE POSTPONED UNTIL THE SI TE RECORD OF

DECI SI ON WAS APPROVED. THI S APPROVAL WOULD FOLLOW | SSUANCE OF THE

Rl / FS-EI' S CURRENTLY BEI NG PREPARED. HENCE, THI' S ALTERNATIVE IS SI M LAR
TO THE NO- ACTI ON ALTERNATI VE IN THE SHORT TERM  THE DELAY PERI OD | S
EXPECTED TO LAST TWO TO FI VE YEARS.

IN THE LONGER TERM WHEN THE RESPONSE WAS | MPLEMENTED FOLLOW NG THE
DELAY PERI OD, MANY OF THE CONSI DERATI ONS FOR THI S ALTERNATI VE COULD BE
SIM LAR TO THOSE FOR THE EXPEDI TED- ACTI ON ALTERNATIVE, |.E., |F AN
EXCAVATI ON ALTERNATI VE WERE EVENTUALLY SELECTED PURSUANT TO THE RECORD
OF DECISION. THAT IS, WASTE HANDLI NG AND | MPLEMENTATI ON REQUI REMENTS
AND ENG NEERI NG AND | NSTI TUTI ONAL CONTROLS WOULD BE SIM LAR TO THOSE FOR
THE EXPEDI TED- EXCAVATI ON ALTERNATI VE.  DELAYI NG | NI TI ATI ON OF A RESPONSE
ACTI ON WOULD RESULT | N CONTI NUED M GRATI ON OF CONTAM NATI ON FROM THE
QUARRY, AND THI S COULD ADVERSELY | MPACT HUMAN HEALTH AND THE

ENVI RONMENT. THE COST OF | MPLEMENTI NG THI S ALTERNATI VE | S EXPECTED TO

I NCREASE BECAUSE OF | NFLATION; THE TOTAL COST OF COMPREHENSI VE QUARRY
REMEDI ATI ON COULD | NCREASE EVEN FURTHER | F THE EXTENT OF CONTAM NATI ON
AND THE RESULTANT SCOPE OF REQUI RED CLEANUP | NCREASED AS A RESULT OF THE



1

DELAY.

COVPARI SON TO THE NI NE EVALUATI ON CRI TERI A

THRESHOLD CRI TERI A

OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT.

OF THE THREE FI NAL ALTERNATI VES, THE EXPEDI TED- ACTI ON ALTERNATI VE WOULD
PROVI DE THE GREATEST SHORT- TERM LEVEL OF PROTECTI ON OF HUMAN HEALTH AND
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THE ENVI RONMVENT. | T WOULD CONTROL THE PRI MARY SOURCE OF ONGO NG
CONTAM NANT RELEASES VI A AR AND GROUNDWATER AND MAI NTAI N THE WASTES I N
CONTROLLED STORAGE AT A FACILITY ENG NEERED TO PREVENT CONTAM NANT
RELEASES TO THE ENVI RONMENT. THE NO- ACTI ON ALTERNATI VE WOULD NOT BE
PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMVENT I N El THER THE SHORT TERM
OR LONG TERM SI NCE RELEASES WOULD CONTI NUE UNM Tl GATED. WHI LE THE
DELAYED- ACTI ON ALTERNATI VE WOULD NOT PROVI DE SUCH PROTECTI ON | N THE
SHORT TERM | T IS EXPECTED THAT AT SUCH TI ME AS THE FI NAL QUARRY

REMEDI AL ACTI ON DECI SION |'S MADE, A REMEDY PROVIDI NG A SIM LAR LEVEL OF
LONG TERM PROTECTI ON WOULD BE SELECTED.

COVPLI ANCE W TH ARARS.

THE ONLY | DENTI FI ED REQUI REMENT THAT IS CURRENTLY NOT BEI NG MET AND | S
APPLI CABLE TO THE NO- ACTI ON AND DELAYED- ACTI ON ALTERNATI VES IS THE STATE
REQUI REMENT OF 1 PCI/L OUTSI DE A CONTROLLED AREA. SI NCE

RADON- 222 LEVELS CURRENTLY EXCEED THI' S LIM T AT THE QUARRY FENCE LI NE,
THESE ALTERNATI VES WOULD NOT COWVPLY W TH THI S REQUI REMENT. VWH LE THE
EXPEDI TED- RESPONSE ACTI ON COULD NOT MEET THI S REQUI REMENT DURI NG

| MPLEMENTATI ON, THE REQUI REMENT COULD BE ACHI EVED UPON COVPLETI ON OF THE
REMEDI AL ACTI ON BOTH AT THE QUARRY AND AT THE TEMPORARY STORAGE AREA.

RCRA SUBTI TLE C REQUI REMENTS FOR CLOSURE OF A LANDFI LL ARE ALSO

CONSI DERED RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THE NO- ACTI ON
ALTERNATI VE, BUT THE ALTERNATI VE WOULD NOT MEET THI S REQUI REMENT. SI NCE
THE EXPEDI TED- ACTI ON ALTERNATI VE |'S NOT CONSI DERED THE FI NAL REMEDI AL
ACTI ON FOR THE QUARRY, LANDFILL CLOSURE REQUI REMENTS ARE NOT CONSI DERED
TO BE RELEVANT AND APPROPRI ATE. EVEN | F RCRA CLOSURE REQUI REMENTS WERE
CONSI DERED RELEVANT AND APPROPRI ATE TO EXCAVATI ON AT THE QUARRY, THEY
COULD PROPERLY BE WAI VED PURSUANT TO SECTION 121(D)(4)(A). THIS IS
BECAUSE THE QUARRY BULK WASTE REMEDI AL ACTION IS ONLY PART OF A TOTAL
REMEDI AL ACTI ON WHI CH W LL ATTAI N THAT STANDARD UPON COVPLETI ON. THE
APPLI CABI LI TY AND RELEVANCE AND APPROPRI ATENESS OF THE CLOSURE

REQUI REMENTS TO THE DELAYED- ACTI ON ALTERNATI VE WOULD BE DETERM NED AT
THE TI ME THE FI NAL REMEDY SELECTI ON DECI SI ON | S MADE.

THE EXPEDI TED- RESPONSE ACTI ON CAN BE CONDUCTED | N COVMPLI ANCE W TH OTHER
FEDERAL AND STATE ARARS.

PRI MARY BALANCI NG CRI TERI A



LONG- TERM EFFECTI VENESS AND PERMANENCE

THE EXPEDI TED- ACTI ON AND DELAYED- ACTI ON ALTERNATI VES PROVI DE SI M LAR
LEVELS OF LONG TERM EFFECTI VENESS AND PERMANENCE. THE NO- ACTI ON
ALTERNATI VE WOULD NOT BE EFFECTI VE OVER THE LONG TERM AND WOULD NOT
PROVI DE A PERMANENT REMEDY FOR THE QUARRY.

REDUCTI ON OF TOXI CI TY, MOBILITY, AND VOLUME THROUGH TREATMENT

1
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THE NON- ACTI ON ALTERNATI VE WOULD NOT REDUCE THE TOXI CITY, MOBILITY, OR
VOLUME OF THE WASTES THROUGH TREATMENT. THE EXPEDI TED- ACTI ON AND
DELAYED- ACTI ON AND DELAYED- ACTI ON ALTERNATI VES ARE EXPECTED TO PROVI DE A
COVPARABLE DEGREE OR REDUCTI ON I N WASTE MOBI LI TY BY REMOVI NG THE BULK
WASTES TO A SEPARATE AREA OF THE SI TE WHERE STORAGE COULD BE CONTROLLED.
HOWEVER, THE REDUCTI ON I N WASTE MOBI LI TY WOULD NOT BE TI MELY I N THE
DELAYED- ACTI ON ALTERNATI VE BECAUSE OF THE DELAY PERI OD. THE WASTES
WOULD BE SUBSEQUENTLY TREATED AND/ OR DI SPOSED OF PURSUANT TO THE

DECI SI ONS MADE IN THE RI/FS-EI'S CURRENTLY BEI NG DEVELOPED FOR THE WELDON
SPRING SI TE. NEI THER ALTERNATI VE WOULD REDUCE THE TOXI CI TY OR VOLUME OF
THE BULK WASTES.

SHORT- TERM EFFECTI VENESS

THE EXPEDI TED- ACTI ON ALTERNATI VE WOULD PROVI DE A TI MELY RESPONSE TO
ON- GO NG RELEASES OF CONTAM NANTS TO THE ENVI RONMENT. THE NO- ACTI ON AND
DELAYED- ACTI ON ALTERNATI VES WOULD NOT BE EFFECTI VE I N THE SHORT TERM

| MPLEMENTABI LI TY

THE EXPEDI TED- ACTI ON AND DELAYED- ACTI ON ALTERNATI VES ARE BOTH
TECHNI CALLY AND ADM NI STRATI VELY FEASI BLE. | MPLEMENTABI LI TY DOES NOT
APPLY TO THE NO- ACTI ON ALTERNATI VE.

COSsT

THE EXPEDI TED- ACTI ON ALTERNATI VE | S ESTI MATED TO COST ABOUT 411 M LLI ON.
THE COST OF | MPLEMENTI NG THE DELAYED- ACTI ON ALTERNATI VE CANNCT BE

ESTI MATED AT THIS TIME. HOWEVER, ASSUM NG THE DELAYED ACTION IS SI M LAR
TO THE PROPOSED EXPEDI TED ACTI ON, COSTS WOULD BE SOVEWHAT HI GHER BECAUSE
OF | NFLATI ON. FURTHERMORE, THE TOTAL COST OF COVPREHENSI VE QUARRY
REMEDI ATI ON COULD | NCREASE EVEN FURTHER | F THE EXTENT OF CONTAM NATI ON
AND THE RESULTANT SCOPE OF REQUI RED CLEANUP EFFORTS | NCREASED AS A
RESULT OF THE DELAY. THE NO-ACTI ON ALTERNATI VE HAS NO COST.

MODI FYI NG CRI TERI A
STATE ACCEPTANCE

THE STATE OF M SSOURI SUPPORTS THE SELECTED ALTERNATI VE.



COVMUNI TY ACCEPTANCE

A PUBLI C COWENT PERI OD WAS HELD FROM MARCH 5, 1990, THROUGH APRIL 9,
1990. I N ADDI TION, A PUBLIC MEETI NG WAS HELD ON MARCH 29, 1990, TO
EXPLAI N THE PREFERRED REMEDY AND ELICI T COMMENTS FROM THE PUBLI C.
PUBLI C COMMENTS RECEI VED DURI NG THE COMMENT PERI OD | NDI CATE THAT THE
MAJORI TY OF THE COVWUNI TY DI RECTLY | MPACTED BY THI S ACTION (1. E.,
RESI DENTS OF ST. CHARLES COUNTY) SUPPORT THE EXPEDI TED- ACTI ON
ALTERNATI VE. W TH THE EXCEPTI ON OF MEMBERS OF THE COALI TI ON FOR THE
1
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ENVI RONMENT, ClI TI ZENS | N NEI GHBORI NG COUNTI ES PROVI DED NO COMMENTS ON
THE PROPOSED ACTI ON. MEMBERS OF THE COALI TI ON FOR THE ENVI RONMENT, WHO
RESIDE IN ST. LOU S COUNTY, OPPOSE THE EXPEDI TED- ACTI ON ALTERNATI VE
CITING A LACK OF CHARACTERI ZATI ON DATA AND ENG NEERI NG DETAIL I N THE

Rl / FS AND SUPPORTI NG DOCUMENTS. THI 'S ORGANI ZATI ON STATED THAT MORE

| NFORVATI ON | S NEEDED BEFORE ONE OF THE ALTERNATI VES | S SELECTED. NO
GROUP OR I NDI VI DUAL SUPPORTED ANY OF THE REJECTED ALTERNATI VES.
RESPONSES TO THE COMMENTS RECEI VED DURI NG THE PUBLI C COVMMENT PERI OD ARE
I NCLUDED | N THE RESPONSI VENESS SUMVARY, WHI CH WAS PREPARED AS A SEPARATE
DOCUMENT. A SUMMARY OF THE MAJOR | SSUES RAI SED DURI NG THE PUBLI C
COVMENT PERIOD IS | NCLUDED IN THI' S RECORD OF DECI SI ON.

#SR
SELECTED REMEDY

BASED ON AN EVALUATI ON OF THE FI NAL ALTERNATI VES FOR MANAG NG THE QUARRY
BULK WASTES, EXPEDI TED ACTI ON HAS BEEN SELECTED AS THE REMEDY. UNDER
THI' S ALTERNATI VE, THE BULK WASTES W LL BE EXCAVATED FROM THE QUARRY,
TRANSPORTED ALONG A DEDI CATED HAUL ROAD, AND PLACED | N CONTROLLED
STORAGE | N THE CHEM CAL PLANT AREA PENDI NG A FI NAL DECI SI ON ON DI SPOSAL
OF ALL WASTES GENERATED BY REMEDI ATI NG THE WELDON SPRI NG SI TE.

THE EXPEDI TED- ACTI ON ALTERNATI VE REPRESENTS THE BEST BALANCE AMONG THE
EVALUATI ON CRI TERI A FOR REMEDI AL ACTI ONS. THE NO- ACTI ON AND

DELAYED- ACTI ON ALTERNATI VES WOULD NOT SUPPORT A PERMANENT SCLUTI ON

DURI NG THE SHORT TERM AND THEY WOULD HI NDER THE DECI SI ON MAKI NG PROCESS
FOR, AND | MPLEMENTATI ON OF, OVERALL SI TE CLEANUP. TI MELI NESS,

| MPLEMENTABI LI TY, AND COST DO NOT APPLY TO THE NO- ACTI ON ALTERNATI VE.
ALTHOUGH | MPLEMENTATI ON OF THE DELAYED ACTI ON ALTERNATI VE M GHT BE

SIM LAR TO THAT OF THE CURRENTLY PREFERRED ALTERNATI VE DURI NG THE ACTI ON
PERIOD, IT I'S NOT CONSI DERED Tl MELY BECAUSE OF THE DELAY. DELAYI NG
CLEANUP COULD ALSO | NCREASE THE CONTAM NANT M GRATI ON PROBLEM WHI CH
WOULD NEGATI VELY | MPACT OVERALL PROTECTI VENESS AND COST EFFECTI VENESS.

EXPEDI TED EXCAVATI ON OF THE BULK WASTES WOULD PROTECT HUMAN HEALTH AND
THE ENVI RONMENT BY (1) CONTROLLI NG THE PRI MARY SOURCE OF ONGOI NG
CONTAM NANT RELEASES VI A AIR AND GROUNDWATER AND (2) MAI NTAI NI NG THE
WASTES | N CONTROLLED STORAGE AT A FACI LITY ENG NEERED TO PREVENT
CONTAM NANT RELEASES TO THE ENVI RONMENT. EXPEDI TED EXCAVATI ON WOULD
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ALSO PROMOTE THE EFFECTI VENESS OF SI TE CLEANUP BY FACI LI TATI NG DETAI LED
CHARACTERI ZATI ON OF (1) THE QUARRY SUBSURFACE TO ADDRESS COMPLETE
FOLLOW ON REMEDI ATI ON, AND (2) THE BULK WASTES TO SUPPORT COMPREHENSI VE
WASTE MANAGEMENT DECI SI ONS FOR THE PRQJECT.

#SD
STATUTORY DETERM NATI ONS

CONSI STENT W TH THE STATUTORY REQUI REMENTS OF SECTI ON 121 OF CERCLA, AS

Order number 940620-114010- ROD -001-001

page 1829 set 4 with 55 of 55 itens

AMENDED, REMEDI AL ACTI ONS SHOULD BE SELECTED THAT:
* ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT.
* COMPLY W TH ARARS.

* UTI LI ZE PERMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

* SATI SFY THE PREFERENCE FOR TREATMENT WHI CH, AS A PRI NCI PLE
ELEMENT, REDUCES TOXICI TY, MOBILITY, AND VOLUME.

THE QUARRY BULK WASTE REMEDI AL ACTION IS ONLY ONE OF SEVERAL ACTI ONS
THAT W LL BE TAKEN TO REMEDI ATE THE WELDON SPRI NG SI TE ( SEE FI GURE 5).
THE MANNER IN WHICH THI S FOCUSED ACTI ON SATI SFI ES THESE FI VE

REQUI REMENTS | S DI SCUSSED | N THE FOLLOW NG SUBSECTI ONS.

PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

THE SELECTED REMEDY | S PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT BY
(1) CONTROLLI NG THE PRI MARY SOURCE OF ONGOI NG CONTAM NANT RELEASES FROM
THE QUARRY VI A AlR AND GROUNDWATER AND (2) MAI NTAI NI NG THE WASTES | N
CONTROLLED STORAGE AT A FACILITY ENG NEERED TO PREVENT RELEASE OF
CONTAM NANTS TO THE ENVI RONMENT. ALTHOUGH THE QUARRY BULK WASTES DO NOT
POSE A SI GNI FI CANT RI SK TO HUMAN HEALTH AND THE ENVI RONMENT | N THE SHORT
TERM THE CONTI NUED PRESENCE OF THE BULK WASTES COULD POSE SI GNI FI CANT
THREATS I N THE FUTURE.

THE BULK WASTES CONTAI N ELEVATED CONCENTRATI ONS OF BOTH RADI OACTI VE AND
CHEM CAL CONTAM NANTS, AND THE LI MESTONE UNDERLYI NG THE QUARRY CONTAI NS
FRACTURES AND FI SSURES THAT CONSTI TUTE POTENTI AL PATHWAYS FOR

CONTAM NANT M GRATI ON.  CONTAM NANTS ARE CURRENTLY M GRATI NG | NTO THE
GROUNDWATER BENEATH THE QUARRY, AND RADON GAS CONCENTRATI ONS AND GAMVA
EXPOSURE RATES W THIN THE QUARRY AND AT THE FENCE LI NE ARE ELEVATED
ABOVE BACKGROUND LEVELS.

I N ADDI TI ON, SOVE TYPES OF VEGETATION IN THE VI CI NI TY CONTAI N ELEVATED
LEVELS OF RADI OACTIVITY. TH' S CONTAM NATI ON DCES NOT POSE AN | MVEDI ATE
RI SK BECAUSE SI TE ACCESS |'S CONTROLLED, THE NEARBY ENVI RONMENT | S

CONTI NUOUSLY MONI TORED, AND CORRECTI VE ACTI ONS TO PROTECT HUMAN HEALTH
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AND THE ENVI RONMENT WOULD BE | MPLEMENTED | F WARRANTED. HOWEVER, | F
ADM NI STRATI VE CONTROL OF THE QUARRY WERE LOST AT SOVE PO NT I N THE
FUTURE, EXPOSURE TO THE BULK WASTES COULD POTENTI ALLY RESULT I N
EXCESSI VE HEALTH RI SKS TO PERSONS FREQUENTLY ENTERI NG I T.

PROCEDURES TO PROTECT HUMAN HEALTH AND THE ENVI RONMENT W LL BE

| MPLEMENTED DURI NG THE QUARRY BULK WASTE REMEDI AL ACTION. THE

ENVI RONVENTAL PATHWAY OF MOST CONCERN |'S ATMOSPHERI C RELEASES. EXTENSI VE
CONTROL MEASURES W LL BE | MPLEMENTED DURI NG ALL PHASES OF THE ACTI ON
THAT COULD CREATE Al RBORNE EM SSI ONS.  DURI NG EXCAVATI ON OF THE WASTES,
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EM SSI ONS W LL BE CONTROLLED BY WATER SPRAYS, FOAMS, AND TARPAULI NS, AS
NEEDED. THE WASTES W LL BE TRANSPORTED TO THE CHEM CAL PLANT AREA IN
TRUCKS ALONG A DEDI CATED HAUL ROAD. CURRENT PLANS ARE TO PACKAGE THE
WASTES | N CONTAI NERS TO ENSURE M NI MAL RELEASES. DUST CONTROL MEASURES
SIM LAR TO THOSE AT THE QUARRY W LL BE USED WHI LE THE WASTES ARE BEI NG
UNLOADED AT THE TEMPORARY STORAGE AREA. FINALLY, ALL WASTES SUSCEPTI BLE
TO W NDBLOWN EROSI ON OR RELEASE OF RADON GAS W LL BE COVERED AS SOON AS
PRACTI CAL FOLLOW NG PLACEMENT | N THE TEMPORARY STORAGE AREA. THESE
MEASURES W LL ENSURE M NI MAL ATMOSPHERI C RELEASES AS A RESULT OF

| MPLEMENTI NG THI' S ACTI ON AND THUS BE PROTECTI VE OF HUMAN HEALTH AND THE
ENVI RONMVENT.

THE SELECTED REMEDY FURTHER PROTECTS HUMAN HEALTH AND THE ENVI RONMENT | N
THAT | T SUPPORTS OVERALL REMEDI ATI ON OF THE WELDON SPRI NG SI TE BY

FACI LI TATI NG FURTHER | NVESTI GATI ONS AT THE QUARRY AREA. THESE

I NVESTI GATI ONS ARE ESSENTI AL FOR EVALUATI NG THE VARI OQUS RESPONSE ACTI ON
ALTERNATI VES FOR THE QUARRY. AN UNDERSTANDI NG OF THE NATURE AND EXTENT
OF FRACTURE JO NTS AND FI SSURES AND ASSOCI ATED SO L AND GROUNDWATER
CONTAM NATI ON CAN BE ESTABLI SHED ONLY AFTER THE BULK WASTES HAVE BEEN
REMOVED. HENCE, THE PROPOSED REMOVAL OF BULK WASTES FROM THE QUARRY
WOULD FACI LI TATE THE DEVELOPMENT OF A COVPREHENSI VE PLAN TO ADDRESS THE
| SSUE OF SUBSURFACE REMEDI ATION I N THI S AREA.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS

THE SELECTED REMEDY W LL COWMPLY W TH APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS, UNLESS THOSE REQUI REMENTS HAVE BEEN PROPERLY
WAI VED | N ACCORDANCE W TH CERCLA, AND W LL BE PERFORMED CONSI STENT W TH
ALL PERTI NENT DCE ORDERS AS SET FORTH BELOW  THE ARARS ARE PRESENTED
BELOW ACCORDI NG TO LOCATI ON- SPECI FI C, ACTI ON- SPECI FI C, AND

CONTAM NANT- SPECI FI C REQUI REMENTS. THE EXCAVATI ON, TRANSPORTATI ON, AND
STORAGE OF THE WASTES ARE CONSI DERED TO BE ONSI TE ACTI ONS AND NEED ONLY
COVPLY W TH THE SUBSTANTI VE REQUI REMENTS OF FEDERAL AND STATE

ENVI RONVENTAL LAWS THAT ARE ARARS.

LOCATI ON- SPECI FI C ARARS

THE ANALYSI S OF LOCATI ON- SPECI FI C ARARS | NCLUDED A REVI EW OF THE
RESOURCE CONSERVATI ON AND RECOVERY ACT, THE M SSOURI HAZARDOUS WASTE
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MANAGEMENT LAWS, THE NATI ONAL HI STORI CAL PRESERVATI ON ACT, THE
ARCHEOLOG CAL AND HI STORI C PRESERVATI ON ACT, THE ARCHEOLOG CAL

PROTECTI ON ACT, THE ENDANGERED SPECI ES ACT, THE FI SH AND W LDLI FE
COORDI NATI ON ACT, THE CLEAN WATER ACT, THE W LDERNESS ACT, THE W LDLI FE
MANAGEMENT ACT, THE COASTAL BARRI ER RESOURCES ACT, THE CLEAN AI R ACT,
AND THE SURFACE M NI NG CONTROL AND RECLAMATI ON ACT AS OUTLI NED IN THE
CERCLA COMPLI ANCE W TH OTHER LAWS MANUAL.

THE PLANNED | NSTALLATION OF A 10-CM (4-1N) PI PE TO CONNECT THE QUARRY
W TH AN EXI STI NG COUNTY WATER MAI N ( FOR DECONTAM NATI ON, FI RE- FI GHTI NG
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CAPABI LI TY, AND OTHER WATER REQUI REMENTS) COULD | MPACT CULTURAL
RESOURCES. REQUI REMENTS ASSOCI ATED W TH PROTECTI ON OF CULTURAL
RESOURCES ARE APPLI CABLE (I.E., NATIONAL HI STORI C PRESERVATI ON ACT,
ARCHEOLOG CAL AND HI STORI C PRESERVATI ON ACT, AND ARCHECOLOG CAL RESOURCES
PROTECTI ON ACT). CONSTRUCTI ON OF THE WATER LI NE W LL BE COCRDI NATED

W TH THE M SSOURI STATE HI STORI C PRESERVATI ON OFFI CER TO ENSURE

COVPLI ANCE W TH THESE REQUI REMENTS.

THE PROPOSED ACTI ON W LL NOT | MPACT FLOCDPLAI NS, WETLANDS, OR SENSI Tl VE
ECOSYSTEMS.

NO OTHER LOCATI ON- SPECI FI C REQUI REMENTS WERE FOUND TO BE EI THER
APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE PROPOSED ACTI ON.

ACTI ON- SPECI FI C ARARS

THE ANALYSI S OF ACTI ON- SPECI FI C ARARS ADDRESSED THE FOLLOW NG TASKS FOR
THE QUARRY BULK WASTE REMEDI AL ACTI ON:

* EXCAVATI ON - REMOVAL OF BULK WASTES FROM THE QUARRY.

* STORAGE - TEMPORARY STORAGE I N A WASTE MANAGEMENT UNI T
DEFI NED AS A WASTE PI LE WHI CH | NCLUDES SURFACE
| MPOUNDMENTS FOR RUNOFF CONTROL.

PRESENTED BELOW IS A DI SCUSSI ON OF THE ARARS FOR THESE ACTI VI Tl ES.
EXCAVATI ON

REQUI REMENTS ASSOCI ATED W TH THE EXCAVATI ON OF WASTES ARE FOUND | N RCRA
CLOSURE REQUI REMENTS. A COWPLETE ANALYSI S OF CLOSURE REQUI REMENTS FOR
THE QUARRY IS NOT WTH N THE SCOPE OF THE QUARRY BULK WASTE REMEDI AL
ACTI ON SI NCE THE ACTI ON W LL BE COVMPLETE W TH EXCAVATI ON OF THE BULK
WASTES. THE FOLLOW ON RESI DUAL RI/FS W LL CHARACTERI ZE THE NATURE AND
EXTENT OF ANY CONTAM NATI ON LEFT IN THE CRACKS AND FI SSURES OF THE ROCK,
DEVELOP RI SK- BASED CLEANUP CRI TERI A, AND DEFI NE APPROPRI ATE CLOSURE
REQUI REMENTS. AS DI SCUSSED PREVI QUSLY, CLOSURE REQUI REMENTS FOR THE
QUARRY ARE NEI THER APPLI CABLE NOR RELEVANT AND APPROPRI ATE TO THE
EXCAVATI ON PHASE OF REMEDI AL ACTI ON.
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CLOSURE REQUI REMENTS W LL BE CONSI DERED I N MORE DETAIL I N THE FOLLOW ON
RESI DUAL RI/FS. AFTER EXCAVATI ON OF THE BULK WASTES, ADDI TI ONAL
CHARACTERI ZATI ON WORK W LL BE PERFORMED TO BETTER CHARACTERI ZE THE
NATURE AND EXTENT OF ANY CONTAM NATI ON LEFT I N THE CRACKS AND FI SSURES
OF THE ROCK, AND TO DEFI NE APPROPRI ATE CLOSURE REQUI REMENTS.

OCCUPATI ONAL SAFETY AND HEALTH STANDARDS FOR WORKERS | NVOLVED I N

ACTI VITI ES AT CERCLA SITES ARE G VEN IN 29 CFR 1910.120. THESE

REQUI REMENTS ARE NOT APPLI CABLE UNDER EXEMPTI ONS I N THE ATOM C ENERGY
ACT. THESE REQUI REMENTS ARE, HOWEVER, RELEVANT AND APPROPRI ATE TO THI S
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REMEDI AL ACTI ON.
STORAGE

RCRA SUBTI TLE C REQUI REVENTS FOR WASTE Pl LES AND SURFACE | MPOUNDVENTS
ARE CONSI DERED POSSI BLE ARARS FOR THE SELECTED ACTION. M SSOURI
HAZARDOUS WASTE MANAGEMENT REQUI REMENTS ARE SI M LAR TO FEDERAL

REQUI REMENTS, W TH SOME DI FFERENCES AS DI SCUSSED BELOW THE AREAS OF
THE REGULATI ONS THAT WERE EVALUATED | NCLUDE THOSE FOR WASTE MANAGEMENT
UNI TS DEFI NED AS WASTE PI LES AND SURFACE | MPOUNDMENTS. THE RESPECTI VE
REQUI REMENTS ARE PRESENTED | N 40 CFR 264 SUBPARTS L (WASTE PILES), K

( SURFACE | MPOUNDVENTS), G ( CLOSURE AND POST CLOSURE), AND F ( GROUNDWATER
PROTECTI ON) .

THE RCRA DESI GN REQUI REMENTS FOR WASTE PI LES ARE FOUND | N SUBPART L,
SECTI ON 264. 251. THESE REQUI REMENTS ARE RELEVANT AND APPROPRI ATE TO
THI S REMEDI AL ACTI ON. THEREFORE, THE WASTE PILE WLL BE DESI GNED I N
ACCORDANCE W TH 40 CFR 264.251 TO STORE THE MATERI AL AS | F RCRA VERE
APPLI CABLE. THE FACILITY WLL INCLUDE A LINER, A LEACHATE COLLECTI ON
AND REMOVAL SYSTEM A RUN-ON CONTROL SYSTEM A RUNOFF MANAGEMENT SYSTEM
AND A COVER FOR AREAS WHI CH CONTAI N PARTI CULATE MATTER SUBJECT TO W ND
DI SPERSAL.

THE COLLECTI ON AND HOLDI NG FACI LI TIES W THI N THE TEMPORARY STORAGE AREA
WERE EVALUATED W TH RESPECT TO RCRA REQUI REMENTS | N SUBPART K, SECTI ON
264.221 AND THE M SSOURI HAZARDOUS WASTE MANAGEMENT LAWS FOR SURFACE

| MPOUNDMENTS. THE STATE AND FEDERAL RCRA REQUI REMENTS FOR SURFACE

| MPOUNDMENTS ARE NOT LEGALLY APPLI CABLE BUT MAY BE RELEVANT AND
APPROPRI ATE. THE DESI GN REQUI REMENTS FOR A DOUBLE LI NER SYSTEM

SPECI FIED IN 40 CFR 264.221(C) ARE RELEVANT AND APPROPRI ATE. HOWEVER,
CONSI DERI NG THE EXPECTED DURATI ON OF STORAGE, THE CLAY LI NER REQUI REMENT
OF 10 CSR 25-7.264(2)(K) IS NOT APPROPRI ATE. THE SO L UNDERLYI NG THE
PROPOSED LOCATI ON FOR THE TEMPORARY STORAGE AREA |'S ALREADY

CONTAM NATED; THE EVENTUAL REMEDY OF THE CHEM CAL PLANT AREA W LL

| NCLUDE REMEDI ATI ON OF ON-SI TE CONTAM NATED SO L.

SI'M LARLY, THE GROUNDWATER PROTECTI ON REQUI REMENTS OF 40 CFR 264 SUBPART
F ARE NOT LEGALLY APPLI CABLE BUT THE GROUNDWATER MONI TORI NG REQUI REMENTS
ARE CONSI DERED TO BE RELEVANT AND APPROPRI ATE. THE GROUNDWATER RESPONSE
REQUI REMENTS, HOWEVER, ARE NOT CONSI DERED TO BE RELEVANT AND APPROPRI ATE
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TO THI'S REMEDI AL | MPOUNDMVENTS. THE RESPECTI VE REQUI REMENTS ARE
PRESENTED | N 40 CFR 264 SUBPARTS L (WASTE PILES), K ( SURFACE

| MPOUNDMENTS), G ( CLOSURE AND POST CLOSURE), AND F ( GROUNDWATER
PROTECTI ON) .

THE RCRA DESI GN REQUI REMENTS FOR WASTE PI LES ARE FOUND | N SUBPART L,
SECTI ON 264. 251. THESE REQUI REMENTS ARE RELEVANT AND APPROPRI ATE TO
THI S REMEDI AL ACTI ON. THEREFORE, THE WASTE PILE WLL BE DESI GNED I N
ACCORDANCE W TH 40 CFR 264. 253 TO STORE THE MATERI AL AS | F RCRA VERE
APPLI CABLE. THE FACILITY WLL INCLUDE A LINER, A LEACHATE COLLECTI ON
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AND REMOVAL SYSTEM A RUN-ON CONTROL SYSTEM A RUNOFF MANAGEMENT SYSTEM
AND A COVER FOR AREAS WHI CH CONTAI N PARTI CULATE MATTER SUBJECT TO W ND
DI SPERSAL.

THE COLLECTI ON AND HOLDI NG FACI LI TIES W THI N THE TEMPORARY STORAGE AREA
WERE EVALUATED W TH RESPECT TO RCRA REQUI REMENTS | N SUBPART K, SECTI ON
264. 223 AND THE M SSOURI HAZARDOUS WASTE MANAGEMENT LAWS FOR SURFACE

| MPOUNDMENTS. THE STATE AND FEDERAL RCRA REQUI REMENTS FOR SURFACE

| MPOUNDMENTS ARE NOT LEGALLY APPLI CABLE BUT MAY BE RELEVANT AND
APPROPRI ATE. THE DESI GN REQUI REMENTS FOR A DOUBLE LI NER SYSTEM

SPECI FIED IN 40 CFR 264.221(C) ARE RELEVANT AND APPROPRI ATE. HOWEVER,
CONSI DERI NG THE EXPECTED DURATI ON OF STORAGE, THE CLAY LI NER REQUI REMENT
OF 10 CSR 25-7.264(2)(K) IS NOT APPROPRI ATE. THE SO L UNDERLYI NG THE
PROPOSED LOCATI ON FOR THE TEMPORARY STORAGE AREA |'S ALREADY

CONTAM NATED; THE EVENTUAL REMEDY OF THE CHEM CAL PLANT AREA W LL

| NCLUDE REMEDI ATI ON OF ON-SI TE CONTAM NATED SO L.

SI'M LARLY, THE GROUNDWATER PROTECTI ON REQUI REMENTS OF 40 CFR 264 SUBPART
F ARE NOT LEGALLY APPLI CABLE BUT THE GROUNDWATER MONI TORI NG REQUI REMENTS
ARE CONSI DERED TO BE RELEVANT AND APPROPRI ATE. THE GROUNDWATER RESPONSE
REQUI REMENTS, HOWEVER, ARE NOT CONSI DERED TO BE RELEVANT AND APPROPRI ATE
TO THI' S REMEDI AL ACTI ON, WHI CH DOES NOT ADDRESS GROUNDWATER REMEDI ATI ON.
EVEN | F THE GROUNDWATER RESPONSE REQUI REMENTS WERE FOUND TO BE RELEVANT
AND APPROPRI ATE, THEY COULD BE WAI VED PURSUANT TO SECTI ON 121(D)(4) (A)
AND SECTION 121(D) (4) (C) OF CERCLA. WHI LE NOT A PART OF THI S REMEDI AL
ACTI ON, GROUNDWATER REMEDI ATI ON W LL BE ADDRESSED | N THE FI NAL

REMEDI ATI ON OF THE CHEM CAL PLANT AREA. [N ADDITION, IT I'S NOT

PRACTI CAL TO SEPARATE GROUNDWATER UNDER THE TEMPORARY STORAGE AREA FROM
GROUNDWATER BEI NG ADDRESSED AS PART OF THE OVERALL RI/PS-EI'S CURRENTLY
BEI NG PREPARED FOR REMEDI ATI ON OF THE ENTI RE CHEM CAL PLANT AREA.

SIM LARLY, THE REQUI REMENTS OF 40 CFR 264.258, CLOSURE AND POST- CLOSURE
CARE, ARE NOT LEGALLY APPLI CABLE AND ARE NOT CONSI DERED TO BE RELEVANT
AND APPROPRI ATE TO THE QUARRY BULK WASTE REMEDI AL ACTION. | F FOUND TO
BE RELEVANT AND APPROPRI ATE, THESE REQUI REMENTS COULD BE WAI VED UNDER
SECTI ON 121(D) (4) (A) AND SECTI ON 121(D)(4)(C) OF CERCLA. THE CLOSURE
REQUI REMENTS ARE NOT PERTI NENT SI NCE THE BULK WASTE REMOVAL AND STORAGE
I'S AN | NTERI M ACTI ON AND CLOSURE OF THE TEMPORARY STORAGE AREA CANNOT
ADEQUATELY BE ADDRESSED UNTI L THE FI NAL REMEDY FOR THE CHEM CAL PLANT
AREA |'S SELECTED. IN ADDITION, IT I'S TECHNI CALLY | MPRACTI CAL TO CLOSE



THE TEMPORARY STORAGE AREA UNTIL THE MATERI AL CAN BE REMOVED FOR FI NAL
DI SPCSI TI ON CONSI STENT W TH THE ULTI MATE SI TE REMEDY. THE TEMPORARY
STORAGE AREA WLL NOT BE CLOSED W TH THE WASTES | N PLACE.

OTHER CONSI DERATI ONS FOR STORAGE | NCLUDE PORTI ONS OF THE LAND DI SPOSAL
RESTRI CTI ONS, 40 CFR 264 SUBPART E AND THE TOXI C SUBSTANCES CONTROL ACT,
40 CFR 761.65. THESE REQUI REMENTS DEAL W TH PROHI Bl TI ONS ON STORAGE AND
MAY BE APPLI CABLE FOR THI'S ACTION. THE LI M TATI ONS ON STORAGE Tl ME ARE
WAI VED UNDER THE PROVI SI ONS OF SECTI ON 121(D)(4)(A) AND SECTI ON
121(D)(4) (C) OF CERCLA SINCE THE SCHEDULE FOR FI NAL DI SPOSI TI ON OF THE

1
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QUARRY BULK WASTES | S CONTRCOLLED BY THE DECI SI ON MAKI NG PROCESS FOR
REMEDI ATI ON OF THE CHEM CAL PLANT AREA. | T IS NOT TECHN CALLY FEASI BLE
TO COWLY WTH THE TI ME LI M TATI ONS SI NCE A REMEDY FOR THE CHEM CAL
PLANT AREA W LL NOT BE SELECTED I N THE REQUI RED TI ME FRAME.

AN ADDI TI ONAL ACTI ON- SPECI FI C CONSI DERATI ON | S FOR TRANSPORTATI ON.

REQUI REMENTS PERTAI NI NG TO TRANSPORTATI ON OF RADI OACTI VE AND CHEM CALLY
HAZARDOUS WASTES ARE NOT LEGALLY APPLI CABLE TO THI S ACTI ON, BUT SOME
PORTI ONS ARE RELEVANT AND APPROPRI ATE. FOR PURPOSES OF THI S ACTION, A
SI MPLI FI ED MANI FEST SYSTEM W LL BE DEVELOPED. THI' S SYSTEM W LL | NCLUDE
TRACKI NG WASTE SHI PMENTS FROM THE QUARRY TO THE TEMPORARY STORAGE AREA,
PLACARDI NG THE TRUCKS; AND USI NG STRONG, TI GHT CONTAI NERS TO PREVENT
LEAKAGE UNDER CONDI TI ONS NORMALLY | NCI DENT TO TRANSPORTATI ON.

CONTAM NANT- SPECI FI C ARARS

THE ANALYSI S OF CONTAM NANT- SPECI FI C ARARS WAS PERFORMED TO ADDRESS EACH
MAJOR ENVI RONMENTAL LAW OR REGULATI ON PERTI NENT TO THE TYPES OF
CONTAM NANTS THAT W LL BE ENCOUNTERED DURI NG THI S REMEDI AL ACTI ON.

NESHAP REQUI REMENTS FOR RADI ONUCLI DES, G VEN IN 40 CFR 61 SUBPARTS H AND
Q AND ASBESTOS G VEN IN SUBPART M ARE LEGALLY APPLI CABLE TO ALL PHASES
OF THE ACTI ON.

STATE STANDARDS FOUND IN 10 CSR 10-5.100 PERTAI NI NG TO CONTROL OF

Al RBORNE PARTI CULATE MATTER, AND IN 10 CSR 10-5.180 PERTAI NI NG TO

PARTI CULATE STANDARDS FOR | NTERNAL COMVBUSTI ON ENGI NES ARE APPLI CABLE TO
THE | MPLEMENTATI ON PHASE AND W LL BE MET.

40 CFR 192.02(B) (1) ADDRESSES RELEASES OF RADON FROM URANI UM M LL

TAI LI NGS DI SPCSAL PI LES. THESE STANDARDS W LL BE RELEVANT AND

APPROPRI ATE AFTER THE BULK WASTES HAVE BEEN PLACED | N CONTROLLED
STORAGE. AT THAT TI ME, THE TEMPORARY STORAGE AREA W LL MEET THE

RADON- 222 FLUX STANDARDS SPECI FIED IN 40 CFR 192.02(B) (1). THESE
STANDARDS REQUI RE REASONABLE ASSURANCE THAT RADON- 222 RELEASES W LL NOT
(1) EXCEED AN AVERAGE RELEASE RATE OF 20 PCl/ M2/ SEC OR (2) | NCREASE THE
ANNUAL AVERAGE CONCENTRATI ON OF RADON-222 I N AlR AT OR ABOVE ANY

LOCATI ON QUTSI DE THE SI TE PERI METER BY MORE THAN 0.5 PCI/ L.

ALTHOUGH DCE ORDERS ARE NOT ARARS I N THAT THEY ARE NOT PROMULGATED



STANDARDS, THE RADI ATI ON PROTECTI ON REQUI REMENTS G VEN | N DOE ORDERS
5400.5 AND 5480. 11 ARE MOST SU TABLE FOR THI' S ACTI ON. THE REQUI REMENTS
I N THESE TWO ORDERS ARE BASED ON RECENT RADI ATI ON DOSI METRY MODELS WHI LE
THE RADI ATI ON PROTECTI ON REQUI REMENTS I N BOTH 10 CFR 20 AND 19 CSR 20
ARE BASED ON OUT- OF- DATE DOSI METRY CONSI DERATI ONS. HENCE, THE ACTI ON
W LL BE CONDUCTED | N ACCORDANCE W TH THESE TWO DCE ORDERS FOR RADI ATI ON
PROTECTI ON. AS DI SCUSSED I N SECTION 7.1.6, THE REQUI REMENTS I N 10 CFR
20 ARE CURRENTLY BEI NG REVI SED. ~THE ACTI ON WLL COWPLY W TH ANY
PROVI SIONS IN THE REVI SED 10 CFR 20 AND SUBSEQUENT REVI SIONS TO 19 CSR
20 THAT ARE MORE STRI NGENT THAN THOSE I N THESE TWO DOE ORDERS.

1
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THE STATE RADON-222 LIMT OF 1 PC/L I N UNCONTROLLED AREAS CANNOCT BE
ACHI EVED DURI NG | MPLEMENTATI ON OF THIS ACTION. THI S STANDARD | S WAl VED
PURSUANT TO SECTI ON 121(D) (4) (C) OF CERCLA DURI NG | MPLEMENTATION. THI' S
REQUI REMENT W LL BE ACHI EVED UPON COMPLETI ON OF THE ACTI ON.

STANDARDS OF CONTROL ARE ESTABLI SHED UNDER THE TOXI C SUBSTANCES CONTROL
ACT FOR THE CLEANUP OF PCB SPILLS AND FOR ASBESTOS EXPOSURE LIM TS. 40
CPR 761. 125 ADDRESSES CLEANUP REQUI REMENTS FOR PCB SPILLS AND IS

APPLI CABLE DURI NG TRANSPORT OF THE BULK WASTES. PERM SSI BLE EXPOSURE
LIMTS TO ASBESTOS FI BERS ARE ADDRESSED I N 40 CFR 763.121(C). THE
STANDARD | S RELEVANT AND APPROPRI ATE TO THE | MPLEMENTATI ON PHASE OF THI S
ACTI ON.

COST EFFECTI VENESS

THE SELECTED REMEDY | S ESTI MATED TO COST ABOUT $11 M LLION AND IS
EXPECTED TO BE | MPLEMENTED I N 15 MONTHS. THESE FI GURES, HOWEVER, ARE
BASED ON CONCEPTUAL ESTI MATES PERFORMED EARLY IN THE RI/FS PROCESS AND
BOTH ARE LI KELY TO | NCREASE AS ENG NEERI NG DESI GN | S COVPLETED. THI' S
REMEDY |'S COST EFFECTI VE SI NCE POSTPONI NG THE ACTI ON COULD RESULT I N THE
CONTI NUED SPREAD OF CONTAM NATION I N THE QUARRY AREA. THI' S WOULD RESULT
IN THE NEED FOR A MORE EXTENSI VE CLEANUP EFFORT IN THE FUTURE. IN

ADDI TI ON, DELAYI NG ACTI ON WOULD RESULT I N H GHER COSTS DUE TO | NFLATI ON.
BOTH OF THESE EFFECTS WLL BE M NIM ZED BY | MPLEMENTI NG THE SELECTED
REMEDY. | N ADDI TI ON, THI S REMEDY WOULD PROMOTE THE EFFECTI VENESS OF
REMEDI ATI ON OF THE ENTI RE WELDON SPRI NG SI TE BY FACI LI TATI NG DETAI LED
CHARACTERI ZATI ON OF (1) THE QUARRY SUBSURFACE TO ADDRESS FOLLOW ON
REMEDI ATI ON, AND (2) THE BULK WASTES TO SUPPORT COVPREHENSI VE WASTE
MANAGEMENT DECI SI ONS FOR THE ENTI RE WELDON SPRI NG SI TE.

UTI LI ZATI ON OF PERMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

THE SELECTED REMEDY W LL RESULT IN THE PERMANENT REMOVAL OF THE BULK
WASTES FROM THE QUARRY. THI S WLL REMOVE THE SOURCE OF CONTAM NANT
RELEASES TO THE Al R AND GROUNDWATER I N THE QUARRY AREA. THE USE OF
ALTERNATI VE TREATMENT TECHNOLOGI ES OR RESOURCE RECOVERY TECHNOLOG ES | S
BEYOND THE SCOPE OF THE QUARRY BULK WASTE REMEDI AL ACTION. THI'S ACTI ON
W LL NOT RESULT IN A PERMANENT SOLUTI ON FOR EI THER THE QUARRY OR THE
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BULK WASTES. A FI NAL DECI SI ON FOR THE QUARRY AREA W LL BE MADE
FOLLOW NG REMOVAL OF THE BULK WASTES (THI S ACTI ON) AND COVPLETI ON OF
DETAI LED STUDI ES ON THE NEED TO PERFORM ADDI TI ONAL REMEDI ATI ON I N THE
QUARRY AREA. TREATMENT AND DI SPOSAL DECI SI ONS FOR THE WASTES W LL BE
I NCLUDED I N THE RI/FS-EI'S FOR REMEDI ATI ON OF THE CHEM CAL PLANT AREA.

PREFERENCE FOR TREATMENT PRI NCI PAL

TREATMENT OF THE BULK WASTES TO REDUCE TOXICI TY, MOBILITY, AND VOLUME | S
BEYOND THE SCOPE OF THIS ACTION. THE ACTION IS LIM TED TO EXCAVATI ON OF
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THE BULK WASTES FROM THE QUARRY W TH TRANSPORT TO, AND TEMPORARY STORAGE
AT, THE CHEM CAL PLANT AREA. THE WASTES W LL BE TREATED ONLY TO

FACI LI TATE TRANSPORTATI ON AND STORACE ACTIVITIES (E. G, SEGREGATI ON,
DEWATERI NG). THEY W LL BE CHARACTERI ZED | N DETAI L AFTER THEY ARE PLACED
I N CONTROLLED STORAGE I N THE CHEM CAL PLANT AREA. THE RESULTS OF THI S
DETAI LED CHARACTERI ZATI ON W LL BE USED TO FI NALI ZE DECI SI ONS ON

POTENTI AL TREATMENT STRATEG ES TO REDUCE TOXI CITY, MOBILITY, AND VOLUME.

#RS
RESPONSI VENESS SUMVARY

THE REMEDI AL | NVESTI GATI ON/ FEASI BI LI TY STUDY (RI/FS) DOCUMENTS VERE

| SSUED TO THE GENERAL PUBLIC ON MARCH 5, 1990, AND THE PUBLI C COMVENT
PERI OD EXTENDED THROUGH APRIL 9, 1990. A PUBLIC MEETI NG WAS HELD ON
MARCH 29, 1990, AT THE RAMADA | NN I N VENTZVI LLE, M SSOURI, AS A PART OF
THE COVMMUNI TY PARTI Cl PATI ON PROCESS. | N ADDI TI ON TO THE PUBLI C MEETI NG,
THE US DEPARTMENT OF ENERGY (DOE) HELD NUMEROUS BRI EFI NGS AND MEETI NGS
W TH PUBLI C OFFI Cl ALS, SCHOOL ADM NI STRATCORS, SPECI AL | NTEREST GROUPS,
AND MEMBERS OF THE GENERAL PUBLIC. A SEPARATE RESPONSI VENESS SUMVARY
DOCUMENT HAS BEEN PREPARED TO ADDRESS THE | SSUES RAI SED DURI NG THE

PUBLI C COMVENT PERI OD. THI S DOCUMENT LI STS THE MAJOR | SSUES RAI SED I N
ORAL AND WRI TTEN COMVENTS ON THE RI/ FS DOCUMENTS AND PROVI DES THE DOE
RESPONSES TO THESE | SSUES. | N ADDI TI ON, | NDI VI DUAL RESPONSES TO ALL

WRI TTEN COMVENTS ARE PROVI DED. THE FOLLOW NG DI SCUSSI ON, WHI CH HAS BEEN
EXTRACTED FROM THE RESPONSI VENESS SUMMARY DOCUMENT, PROVI DES SUMVARI ES
OF THE MAJOR | SSUES ASSOCI ATED W TH THE PROPOSED ACTI ON FOLLOWED BY DCE
RESPONSES.

THE CONCEPTUAL APPROACH FOR | MPLEMENTI NG THE PREFERRED ALTERNATI VE, AS
PRESENTED I N CHAPTER 8 OF THE FS REPORT, WAS REVI SED FOLLOW NG RECEI PT
OF THE PUBLI C COMMVENTS. THE APPROACH CURRENTLY BEI NG EVALUATED IS TO
CONDUCT BASI C WASTE SORTI NG AT THE QUARRY, LOAD THE SORTED WASTES | NTO
CONTAI NERS SUCH AS LARGE STEEL BOXES, AND TRANSFER THE CONTAI NERS TO
TRUCKS FOR TRANSPORT TO THE CHEM CAL PLANT AREA. AT THE CHEM CAL PLANT
AREA, THE CONTAI NERS W LL BE UNLOADED AND THE WASTES PLACED DI RECTLY

| NTO CONTROLLED STORAGE. THE EMPTY CONTAI NERS W LL BE RETURNED TO THE
QUARRY FOR REUSE. SUCH AN APPROACH COULD ALLOW FOR THE RETURN TRIP TO
BE ON THE DEDI CATED HAUL ROAD ELI M NATI NG ALL TRUCK TRAFFI C ON STATE
ROUTE 94. TH S APPROACH W LL BE EVALUATED | N DETAIL AFTER THI S RECORD



OF DECI SI ON IS | SSUED.
| SSUE 1

COWMENT: THE RI/FS DOCUMENTS | NCLUDE A DI SCLAIMER IN WHICH I T IS STATED
THAT THE DOE DOES NOT ASSUME ANY LEGAL LI ABILITY OR RESPONSI BI LITY FOR
THE ACCURACY, COWPLETENESS, OR USEFULNESS OF THE | NFORMATI ON | NCLUDED I N
THE DOCUMENTS. HOW CAN THE DOE PROCEED W TH THI'S ACTI ON WHEN | T DOES
NOT STAND BEHI ND THE | NFORMATI ON SUPPORTI NG | TS SELECTI ON?

1
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RESPONSE: THE DI SCLAI MER WAS | NCLUDED | N THESE DOCUMENTS BY M STAKE.
THE DOE DOES | NDEED STAND BEHI ND THE | NFORMATI ON AND ANALYSES PROVI DED
IN THE RI, BASELINE RI SK EVALUATION (BRE), AND FS. THI'S DI SCLAI MER | S
USED | N DOCUMENTS SUMVARI ZI NG WORK SPONSORED BY THE DOE THAT | S

EXPERI MENTAL OR DEVELOPMENTAL | N NATURE. | TS PURPOSE IS TO EXEMPT THE
DOE AND | TS CONTRACTORS FROM LEGAL LI ABILITY FOR RESEARCH ACTI VI TI ES SO
THAT NEW | DEAS AND CONCEPTS CAN BE EXPLORED W THOUT BEI NG RESTRI CTED BY
LEGAL CONSTRAINTS. THESE CONDI TI ONS DO NOT APPLY TO THI S RI/FS.

| SSUE 2

COVMENT: THE PROPOSED ACTI ON ENTAI LS TEMPORARY STORAGE OF THE BULK
WASTES AT THE CHEM CAL PLANT AREA. HOWLONG IS " TEMPORARY" STORAGE?

RESPONSE: THE QUARRY BULK WASTES ARE SCHEDULED TO BE | N TEMPORARY
STORAGE FOR THREE TO SI X YEARS.

| SSUE 3

COVMENT: HOW DO VE KNOW THAT TEMPORARY STORAGE W LL NOT BECOME
PERMANENT?

RESPONSE: THE TEMPORARY STORAGE FACI LI TY WLL NOT BE DESI GNED TO MEET
PERMANENT DI SPOSAL REQUI REMENTS NOR |I'S THERE ANY CONSI DERATI ON OF EVER
UPGRADI NG I T TO MEET SUCH REQUI REMENTS. PERMANENT DI SPOSAL REQUI RES
SEPARATE PROCESSES OF ENVI RONMENTAL COMPLI ANCE, REGULATORY CONCURRENCE,
AND PUBLI C | NVOLVEMENT. THI S DOES NOT MEAN THAT CONSTRUCTI ON OF A
PERMANENT DI SPOSAL CELL ON SITE WLL NOT BE CONSI DERED I N THE FUTURE;
HOAEVER, | T DOES MEAN THAT TEMPORARY STORAGE OF THE BULK WASTES W LL NOT
I NFLUENCE THAT DI SPOSAL DECI SI ON.

| SSUE 4

COVMENT: REMOVAL OF THE QUARRY BULK WASTES W TH TEMPORARY STORAGE | N THE
CHEM CAL PLANT AREA IS ONLY AN I NTERIM ACTI ON I N THE OVERALL REMEDI ATI ON
OF THE WELDON SPRING SITE. WHEN WLL A DECI SI ON ON THE PERMANENT

DI SPOSAL OF ALL SI TE WASTES BE REACHED?

RESPONSE: THE DCE | S CURRENTLY PREPARI NG AN RI/FS UNDER THE
COVPREHENSI VE ENVI RONMENTAL RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT



1

(CERCLA) TO EVALUATE ALTERNATI VES FOR THE PERMANENT DI SPOSAL OF ALL
WASTES GENERATED BY REMEDI ATI NG THE VWELDON SPRI NG SI TE. THE ANALYSES I N
THAT RI/FS WLL | NCLUDE THOSE REQUI RED | N AN ENVI RONMENTAL | MPACT
STATEMENT (EI'S) FOR COWPLI ANCE W TH THE NATI ONAL ENVI RONMENTAL POLI CY
ACT (NEPA). THI S | NTEGRATED CERCLA/ NEPA APPROACH | S BEI NG REFERRED TO
AS THE RI/FS-EI'S PROCESS. THE RI/FS-EI'S IS BEI NG PREPARED CONSI STENT

W TH US ENVI RONMENTAL PROTECTI ON AGENCY ( EPA) GUI DANCE; A PRELI M NARY

| NTERNAL REVI EW DRAFT W LL BE AVAI LABLE I N LATE 1990. THE RI/FS-EIS
DOCUMENTS W LL BE AVAI LABLE FOR REVI EW BY EPA REG ON VI I, THE STATE OF
M SSOURI, AND THE GENERAL PUBLIC IN 1991, AND A JO NT EPA/ DOE RECORD OF
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DECI SI ON FOR THI S PROPOSED ACTI ON W LL BE | SSUED I N 1992.
| SSUE 5

COVMENT: THE QUARRY BULK WASTES SHOULD NOT BE MOVED UNTI L A PERMANENT
DI SPOSAL DECI SI ON HAS BEEN REACHED FOR MANAG NG ALL WASTES FROM THE
VWELDON SPRING SI TE AND A DI SPOSAL FACI LITY IS READY TO ACCEPT THE
WASTES. THI'S I NTERIM REMEDI AL ACTION IS NOT A W SE EXPENDI TURE OF TAX
DOLLARS.

RESPONSE: DELAYI NG THI' S | NTERI M REMEDI AL ACTI ON WOULD POSTPONE THE

ATTAI NMENT OF REMEDI AL ACTI ON OBJECTI VES AT THE QUARRY (E. G, TO RESPOND
TO ONGO NG RELEASES BY REMOVI NG THE PRI MARY SOURCE OF CONTAM NATI ON FROM
THE QUARRY AND TO | NI TI ATE NECESSARY CHARACTERI ZATI ON ACTIVITIES). THE
PREFERRED ALTERNATI VE CAN BE | MPLEMENTED I N A MANNER THAT W LL NOT
ENDANGER STUDENTS AND STAFF AT FRANCI S HOAELL HI GH SCHOOL OR ANY OTHER

I NDI VIDUALS I N THE AREA. THE EXTENSI VE MONI TORI NG PROGRAM CURRENTLY I N
PLACE W LL BE EXPANDED PRI OR TO I NI TI ATI NG THE PROPOSED ACTI ON TO ENSURE
THE HEALTH AND SAFETY OF NEARBY RESI DENTS AND THE ENVI RONMENT.

THE DCE | S CURRENTLY PREPARI NG AN RI/FS-EI'S TO EVALUATE ALTERNATI VES FOR
THE PERMANENT DI SPOSAL OF ALL WASTES GENERATED BY REMEDI ATI NG THE WELDON
SPRING SITE. ALTHOUGH THE RI/FS-EI'S WLL BE AVAI LABLE FOR PUBLI C REVI EW
AND COWMENT | N 1991, THE LENGTH OF TIME TO | MPLEMENT PERMANENT DI SPOSAL
OPTI ONS W LL TAKE SEVERAL MORE YEARS. DELAYI NG THE PROPOSED REMOVAL OF
THE BULK WASTES WOULD RESULT | N CONTI NUED UNCONTROLLED RELEASE OF

CONTAM NANTS TO THE ENVI RONMENT | N THE QUARRY AREA. THE PROPOSED ACTI ON
I'S BEING TAKEN AT THIS TI ME TO RESPOND TO THI S RELEASE.

ALTHOUGH SOVE ADDI TI ONAL COST W LL BE | NCURRED BY PLACI NG THE BULK
WASTES | N TEMPORARY STORAGE, MOST OF THE COMPONENTS ASSOCI ATED WTH THI' S
ACTI ON W LL BE REQUI RED WHETHER THE ACTION | S TAKEN NOW OR I N THE
FUTURE. THE WASTES MUST BE REMOVED AND CHARACTERI ZED TO PERM T AN

| NFORMED EVALUATI ON OF VARI QUS TREATMENT OPTI ONS PRI OR TO FI NAL

DI SPOSAL. HENCE, THE | NCREMENTAL COST IS A GOOD EXPENDI TURE OF FUNDS
BASED ON THE CONSI DERABLE BENEFI TS ASSOCI ATED W TH EXPEDI TI NG THE
ACTION, |I.E., THE PROPOSED ACTI ON W LL PROTECT HUMAN HEALTH AND THE

ENVI RONVENT AND SUPPORT OVERALL WASTE MANAGEMENT DECI SI ONS FOR THE
PROJECT. THESE AND OTHER REASONS FOR CONDUCTI NG THE PROPOSED ACTI ON ARE
DI SCUSSED | N GREATER DETAIL IN THE FS.
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| SSUE 6

COVMENT: WHY NOT SI MPLY MOVE THE WELL FI ELD TO ENSURE THE SAFETY OF THI S
SOURCE OF POTABLE WATER? THI S WOULD BE A MJCH SI MPLER AND CHEAPER
SOLUTI ON.

RESPONSE: THERE |'S CURRENTLY NO NEED TO CONSI DER MOVI NG THE WELL FI ELD
OR PROVI DI NG AN ALTERNATI VE SOURCE OF POTABLE WATER BECAUSE THE WATER I N
THI'S VELL FIELD I'S NOT CONTAM NATED. REMOVI NG THE SOURCE OF POTENTI AL
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THREAT TO THE WELL FIELD IS ONLY ONE OF THE REASONS FOR THI S ACTI ON.

THE BULK WASTES MUST BE REMOVED I N ORDER TO PERFORM DETAI LED

CHARACTERI ZATI ON OF THE WASTES FOR EVALUATI NG APPROPRI ATE TREATMENT
TECHNOLOG ES AND DI SPOSAL ALTERNATI VES. | N ADDI TI ON, THE WASTES MJST BE
REMOVED TO ALLOW FOR DETAI LED CHARACTERI ZATI ON OF THE QUARRY AREA.
REMOVAL OF THE BULK WASTES | S RESPONSI VE TO THE NEED TO PROTECT HUMAN
HEALTH AND THE ENVI RONMENT AND ALSO SERVES TO PROTECT AN | MPORTANT
NATURAL RESOURCE (I|.E., THE GROUNDWATER IN THI S AREA).

| SSUE 7

COVMENT: W LL ANY WASTES FROM OTHER AREAS BE BROUGHT TO THE WELDON
SPRI NG SI TE FOR DI SPOSAL?

RESPONSE: THE PROPOSED ACTION IS LIM TED TO MANAGEMENT OF THE QUARRY
BULK WASTES. MANAGEMENT OF ALL WASTES FROM CLEANUP OF THE WELDON SPRI NG
SITE I S THE SUBJECT OF A SEPARATE RI/FS-EI S PROCESS THAT | S CURRENTLY
UNDER DEVELOPMENT. THERE ARE NO PLANS TO BRI NG WASTES FROM OTHER AREAS
TO THE VELDON SPRI NG SI TE FOR DI SPOSAL. THE RECORD OF DECI SI ON FOR
REMEDI ATI ON OF THE CHEM CAL PLANT AREA OF THE VELDON SPRING SI TE W LL
ADDRESS THE SCOPE OF WASTE DI SPOSAL AND LI M TATI ONS ON USE OF THE WELDON
SPRI NG SI TE FOR FUTURE ACTI ONS.

| SSUE 8

COVMENT: THE WASTES SHOULD BE SORTED AND CONTAI NERI ZED AT THE QUARRY
PRI OR TO TRANSPORT TO THE CHEM CAL PLANT AREA FOR TEMPORARY STORAGE.

RESPONSE: THI'S TYPE OF | SSUE WOULD TYPI CALLY BE ADDRESSED DURI NG THE
ENG NEERI NG DESI GN PHASE OF THE PROQJECT. HOWEVER, THE DCE HAS REVI EWED
THI S CONCEPT AND BELIEVES I T HAS MERIT. @THE APPROACH CURRENTLY BEI NG
EVALUATED IS TO CONDUCT BASI C SORTI NG AT THE QUARRY, LOAD THE SORTED
WASTES | NTO CONTAI NERS SUCH AS LARGE STEEL BOXES, AND TRANSFER THE
CONTAI NERS TO TRUCKS FOR TRANSPORT TO THE CHEM CAL PLANT AREA. AT THE
CHEM CAL PLANT AREA, THE CONTAI NERS W LL BE UNLOADED AND THE WASTES
PLACED DI RECTLY | NTO CONTROLLED STORAGE; THE EMPTY CONTAI NERS W LL BE
RETURNED TO THE QUARRY FOR REUSE.

THI' S APPROACH WOULD TEND TO DECOUPLE THE EXCAVATI ON, TRANSPORTATI ON, AND
UNLOADI NG ACTIVITIES. FOR EXAMPLE, EXTRA CONTAI NERS COULD BE LOADED AT
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THE QUARRY DURI NG A SECOND SHI FT OR WHI LE WASTES WERE BEI NG TRANSPORTED
TO THE TEMPORARY STORAGE AREA. TRUCKS COULD TRAVEL ALONG THE HAUL ROAD
I N SMALL CONVOYS (1.E., THREE TO SI X TRUCKS) TO THE TEMPORARY STORAGE
AREA WHERE THE CONTAI NERS WOULD BE OFF- LOADED. THE WASTES WOULD BE
REMOVED FROM THE CONTAI NERS AND PLACED | NTO CONTROLLED STORAGE. EMPTY
CONTAI NERS WOULD BE LOADED ONTO THE TRUCKS AND RETURNED TO THE QUARRY.
SUCH AN APPROACH COULD ALLOW FOR THE RETURN TRI P TO BE ON THE DEDI CATED
HAUL ROAD. PLANS FOR THE HAUL ROAD MAY NEED TO BE MODI FI ED TO | NCLUDE
SEVERAL TURNOUTS WHI CH, | N CONJUNCTI ON W TH RADI O CONTACT, WOULD ALLOW
SAFE PASSAGE OF TRUCK TRAFFIC. THI S WOULD ELI M NATE ALL TRUCK TRAFFI C
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ON ROUTE 94.
| SSUE 9

COVMENT: VWHY IS | T NECESSARY TO MOVE THE WASTES CLOSER TO FRANCI S HOWELL
H GH SCHOOL FOR TEMPORARY STORAGE? WHY NOT TAKE THE QUARRY WASTES
SOVEWHERE ELSE FOR DI SPOSAL?

RESPONSE: NO DI SPOSAL FACILITY I'S CURRENTLY AVAI LABLE FOR THE QUARRY
WASTES. FURTHERMORE, A PERMANENT WASTE DI SPOSAL DECI SION IS A VERY
COVPLEX | SSUE AND W LL NOT BE MADE FOR A FEW YEARS. THEREFORE, THE ONLY
ALTERNATI VES AT THI'S TI ME ARE EI THER TO REMOVE THE QUARRY BULK WASTES
AND TEMPORARI LY STORE THEM PENDI NG A WASTE DI SPOSAL DECI SI ON OR DELAY
THE QUARRY CLEANUP ACTION. THE DOE BELIEVES IT I'S | MPORTANT TO I NI TI ATE
THE QUARRY CLEANUP ACTI ON AS SOON AS POSSI BLE ( SEE RESPONSES TO | SSUES 5
AND 6). THE QUESTI ON THEN BECOVES WHERE TO STORE THESE WASTES.

I N ADDI TION TO THE FACT THAT THERE IS SI MPLY NO OTHER AVAI LABLE SPACE,
THERE ARE SEVERAL GOOD REASONS FOR TEMPORARI LY STORI NG THE WASTES I N THE
CHEM CAL PLANT AREA. ON-SITE STORAGE W LL ENSURE THAT NO | NDI VI DUALS
ARE | NADVERTENTLY EXPOSED BECAUSE ACCESS TO THE CHEM CAL PLANT AREA IS
CONTROLLED. ALSO, THE PRESENCE OF ON-SI TE DOE AND CONTRACTOR STAFF W LL
ENSURE CONTI NUOUS OVERSI GHT. THE WASTES CAN BE SAFELY AND EXPEDI Tl QUSLY
CHARACTERI ZED TO ALLOW FOR AN | NFORMED DECI SI ON ON THEI R FI NAL DI SPOSAL
TO BE MADE AS SOON AS PGSSI BLE. FI NALLY, THE EXTENSI VE MONI TORI NG
CAPABI LI TY AVAILABLE I N THE CHEM CAL PLANT AREA CAN BE USED TO ENSURE
THE HEALTH AND SAFETY OF NEARBY RESIDENTS. THI S IS THE BEST WAY TO
STORE THESE MATERI ALS I N THE NEAR TERM

| SSUE 10

COVMENT: THERE |'S | NSUFFI Cl ENT ENG NEERI NG | NFORVATI ON ON THE PROPOSED
ACTI ON TO ADEQUATELY ASSESS THE FEASIBILITY OF ITS | MPLEMENTATION. I T
'S NOT POSSI BLE TO SELECT AN ALTERNATIVE W TH THE LEVEL OF DETAIL
PROVI DED I N THE RI/ FS DOCUMENTS.

RESPONSE: THE LEVEL OF DETAIL PROVIDED IN THE RI/FS DOCUMENTS | S

CONSI STENT W TH THAT REQUI RED BY THE EPA FOR ACTIONS OF THI S MAGNI TUDE.
DETAI LED ENGI NEERI NG FOR THI S ACTI ON CANNOT BE | NI TI ATED UNTI L THE
RECORD OF DECI SI ON HAS BEEN | SSUED. HOWEVER, THE ANALYSES PRESENTED | N



THE RI/FS AND SUPPORTI NG DOCUMENTS DEMONSTRATE THAT THI S ACTI ON CAN BE
PERFORMED SAFELY AND I N COWMPLI ANCE W TH ALL APPLI CABLE STANDARDS AND
REGULATI ONS. THI'S | NFORMATI ON IS SUFFI Cl ENT TO ALLOW FOR SELECTI ON OF
AN ALTERNATI VE.

THE LEVEL OF DETAIL NECESSARY TO DETERM NE THE ENG NEERI NG FEASI BI LI TY
OF THI' S ACTION IS PRESENTED | N THE PRELI M NARY ENG NEERI NG REPORT
SUPPORTI NG THE FS. THE DESI GN DOCUMENTS TO BE DEVELOPED FOLLOW NG
| SSUANCE OF THE RECORD OF DECI SI ON W LL FOCUS ON THE PHYSI CAL ASPECTS OF
THI'S ACTI ON SUCH AS EQUI PMENT NEEDS, OPERATI ONAL REQUI REMENTS, MATERI AL
1
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HANDLI NG, AND COST. PLANNI NG RELATED TO DEALI NG SAFELY W TH THE VARI QUS
TYPES OF CONTAM NANTS AND HAZARDS THAT MAY BE ENCOUNTERED W LL BE
PRESENTED | N AN OPERATI ONAL ENVI RONMENTAL, SAFETY, AND HEALTH PLAN. THE
RESULTS OF THESE TWO PLANNI NG EFFORTS W LL ENSURE THAT THIS ACTION IS

| MPLEMENTED SAFELY.

| SSUE 11

COVMENT: THERE |'S | NSUFFI CI ENT CHARACTERI ZATI ON DATA TO ADEQUATELY PLAN
THI' S ACTI ON.

RESPONSE: PREVI OUS | NVESTI GATI ONS HAVE PROVI DED A SI GNI FI CANT AMOUNT OF

I NFORVATI ON ON THE PHYSI CAL, CHEM CAL, AND RADI OLOG CAL CHARACTERI STI CS
OF THE WASTES. THE RESULTS OF THESE | NVESTI GATI ONS, VWH CH ARE PRESENTED
IN THE RI, ARE CONSI STENT W TH THE DI SPOSAL HI STORY AT THE QUARRY. THI S
I NFORMATI ON | S SUFFI CI ENT TO DESI GN A SAFE PLAN FOR THE REMOVAL,
TRANSPORT, AND TEMPORARY STORAGE OF THE BULK WASTES.

T 1S PGCSSI BLE THAT SOVE UNKNOWN WASTE MATERI AL WAS PLACED | N THE
QUARRY. I N DESI GNI NG THE WASTE REMOVAL PROCESS, AN OBSERVATI ONAL
APPROACH W LL BE USED TO DEAL WTH THI' S PCSSIBILITY. |IN TH S APPROACH,
PLANNI NG | S BASED ON AVAI LABLE DATA AND REALI STI C ASSUMPTI ONS CONCERNI NG
FI ELD CONDI TI ONS. ADJUSTMENTS ARE MADE I N THE FI ELD AS WORK PROCEEDS.
DEVI ATI ONS FROM EXPECTED CONDI TI ONS AND MECHANI SMS BY VWHI CH TO | DENTI FY
THEI R OCCURRENCE ARE DEFI NED, AND PLANS ARE DEVELOPED TO ADDRESS OR

M Tl GATE ADVERSE EFFECTS THAT RESULT FROM THESE DEVI ATIONS. THI S
APPROACH ENSURES RESPONSI VENESS TO ACTUAL FI ELD CONDI Tl ONS.

| SSUE 12

COVMENT: THE QUARRY BULK WASTES CONTAI N RESI DUAL CONCENTRATI ONS OF

TRI NI TROTOCLUENE (TNT), DI NI TROTOLUENE (DNT), AND THEI R DECOVPCOSI TI ON
PRODUCTS. | S THERE ANY PCSSI BI LI TY THAT AN EXPLOSI ON COULD OCCUR WHI LE
THE BULK WASTES ARE BEI NG REMOVED?

RESPONSE: THE HI GHEST MEASURED CONCENTRATI ON OF TNT I N THE BULK WASTES
'S ABOUT 2 PERCENT. THI'S VALUE IS THE RESULT OF BI ASED SAVPLI NG I N
WHI CH AREAS OF SURFI CI AL DI SCOLORATI ON WERE TARGETED I N AN EFFORT TO
DEFI NE THE MAXI MUM CONCENTRATI ONS. THE MEASURED VALUE OF 2 PERCENT 1S
VWELL BELOW THE CONCENTRATI ON THAT PRESENTS AN EXPLOSI VE HAZARD DURI NG



EXCAVATION (WHICH | S 12 PERCENT TO 15 PERCENT). THE CONCENTRATI ONS OF
DNT AND DECOMPCSI TI ON PRODUCTS OF TNT AND DNT I N THE BULK WASTES ARE
MUCH LONER THAN THE MEASURED CONCENTRATI ON OF TNT. THE PROPCSED ACTI ON
HAS BEEN REVI EWED BY HERCULES, INC., A COVPANY W TH EXTENSI VE EXPERTI SE
I N DEALI NG W TH EXPLOSI VES. THEI R TECHNI CAL REVI EW CONCLUDED THAT THE
CURRENT PLAN | S FEASI BLE AND THAT AN EXPLOSION IS HI GHLY UNLI KELY.
HOWEVER, THE CONCENTRATI ON OF NI TROAROVATI C COMPOUNDS | N THE BULK WASTES
W LL BE EVALUATED AS THE WASTES ARE BEI NG EXCAVATED TO ENSURE THAT THERE
ARE NO POCKETS CONTAI NI NG MUCH HI GHER CONCENTRATI ONS OF TNT THAT COULD
PRESENT AN EXPLOSI VE HAZARD. PLANS WLL BE I N PLACE TO DEAL W TH

1
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EXPLOSI VE CONCENTRATI ONS OF TNT I N THE UNLI KELY EVENT OF SUCH AN
OCCURRENCE.

| SSUE 13

COVMENT: EFFECTI VE RADON AND DUST CONTROL MEASURES SHOULD BE USED TO
M NI M ZE ATMOSPHERI C RELEASES WHI LE | MPLEMENTI NG THI S ACTI ON.

RESPONSE: EXTENSI VE RADON AND DUST CONTROL MEASURES W LL BE | MPLEMENTED
DURI NG ALL PHASES OF THI S ACTI ON THAT HAVE A POTENTI AL FOR CREATI NG

Al RBORNE EM SSI ONS.  DURI NG EXCAVATI ON OF THE WASTES, EM SSI ONS W LL BE
CONTROLLED BY WATER SPRAYS, FOAMS, AND TARPAULI NS, AS NEEDED. THE
WASTES W LL BE TRANSPORTED TO THE CHEM CAL PLANT AREA | N TRUCKS ALONG A
DEDI CATED HAUL ROAD. CURRENT PLANS ARE TO PACKAGE THE WASTES I N

CONTAI NERS TO ENSURE M NI MAL RELEASES. DUST CONTROL MEASURES SI M LAR TO
THOSE AT THE QUARRY W LL BE USED WHI LE UNLOADI NG THE BULK WASTES AT THE
TEMPORARY STORAGE AREA. FI NALLY, ALL WASTES SUSCEPTI BLE TO W NDBLOWN
EROCSI ON OR RELEASE OF RADON GAS W LL BE COVERED AS SOON AS PRACTI CAL
FOLLOW NG PLACEMENT | N THE TEMPORARY STORAGE AREA. THESE MEASURES W LL
ENSURE M NI MAL RELEASES OF RADON GAS OR CONTAM NATED DUST AS A RESULT OF
| MPLEMENTI NG THI S ACTI ON.

| SSUE 14

COVMMENT: | T I'S ESSENTI AL THAT REMEDI AL ACTI ONS AT THE WELDON SPRI NG SI TE
BE | MPLEMENTED I N A MANNER THAT WLL NOT COMPROM SE THE HEALTH AND
SAFETY OF THE PEOPLE OF ST. CHARLES COUNTY. A THOROUGH ENVI RONMENTAL
MONI TORI NG PROGRAM SHOULD BE PUT IN PLACE PRIOR TO I NI TI ATING THI' S

ACTI ON TO ENSURE THE HEALTH AND SAFETY OF NEARBY RESI DENTS AND STUDENTS
AND STAFF AT FRANCI S HOWELL HI GH SCHOOL.

RESPONSE. AN EXTENSI VE ENVI RONMENTAL MONI TORI NG PROGRAM |'S CURRENTLY I N
PLACE AT BOTH THE QUARRY AND CHEM CAL PLANT AREAS. THI S PROGRAM

PROVI DES EXTENSI VE | NFORMATI ON ON THE CURRENT STATUS OF THESE TWO AREAS.
THE MONI TORI NG PROGRAM W LL BE EXPANDED AT BOTH AREAS BEFORE THE BULK
WASTE REMEDI AL ACTION IS | NI TI ATED. AN OPERATI ONAL ENVI RONMENTAL,
SAFETY, AND HEALTH PLAN | S CURRENTLY BEI NG PREPARED TO ADDRESS THE

SPECI FI C NEEDS OF THI S ACTI ON. AN ARRAY OF AIR MONI TORS W LL BE PLACED
AT THE TEMPORARY STORAGE AREA AND SI TE PERI METER TO DETECT ANY Al RBORNE
CONTAM NATI ON THAT COULD | MPACT FRANCI S HOWELL HI GH SCHOOL. THE HEALTH



1

AND SAFETY OF NEARBY | NDI VI DUALS W LL NOT BE COVMPROM SED BY THI S ACTI ON.
| SSUE 15

COVMENT: AN EMERGENCY RESPONSE PLAN SHOULD BE DEVELOPED BEFORE THI S
ACTION | S I NI TI ATED TO ADDRESS ACTI ONS THAT WOULD BE TAKEN | F THERE ARE
ANY SPILLS OR NATURAL DI SASTERS. THI'S PLAN SHOULD ADDRESS EARTHQUAKES,
H GH WNDS, TORNADOES, SPILLS, AND ANY OTHER EVENTS THAT COULD CAUSE
LARGE RELEASES OF RADI OACTI VE AND CHEM CAL CONTAM NANTS TO THE

ENVI RONMENT. THE FRANCI S HOWELL SCHOOL DI STRI CT SHOULD BE PART OF THE
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PLANNI NG PROCESS BECAUSE OF THE CLOSE PROXIM TY OF | TS ELEMENTARY AND
H GH SCHOCLS.

RESPONSE: THE DOE W LL DEVELOP AN EMERGENCY RESPONSE PLAN TO ADDRESS
CREDI BLE EMERGENCY SI TUATI ONS CONSI STENT W TH THE HAZARDS POSED BY THE
PROPOSED ACTION. THI'S PLAN W LL I DENTIFY MEASURES TO BE TAKEN I N THE
EVENT OF A SPILL, TRANSPORTATI ON ACCI DENT, OR NATURAL DI SASTER. IN
DEVELOPI NG THI' S PLAN, THE DOE W LL | NVOLVE THE FRANCI S HOAELL SCHOOL
DI STRI CT AND LOCAL OFFI Cl ALS WHO WOULD REQUI RE NOTI FI CATI ON OR

COORDI NATION I N THE EVENT OF AN EMERGENCY. REMOVAL OF THE BULK WASTES
W LL NOT BEG N UNTIL AN EMERGENCY RESPONSE PLAN IS | N PLACE.

| SSUE 16

COVMENT: THE ONGO NG ENVI RONMENTAL MONI TORI NG PROGRAM AT THE QUARRY
NEEDS TO CONTI NUE W THOUT | NTERRUPTI ON BEFORE, DURI NG, AND AFTER REMOVAL
OF THE BULK WASTES. THIS IS THE ONLY WAY TO ENSURE THE SAFETY OF THE
ST. CHARLES COUNTY WELL FI ELD.

RESPONSE: THE ST. CHARLES COUNTY VELL FI ELD I'S BEI NG EXTENSI VELY

MONI TORED BY FEDERAL, STATE, AND LOCAL AUTHORITIES. TH S MONI TORI NG

| NDI CATES THAT THE WELL FI ELD HAS NOT BEEN | MPACTED BY CONTAM NANTS

M GRATI NG FROM THE QUARRY. THE DOE W LL I NCREASE | TS MONI TORI NG EFFORTS
DURI NG THE BULK WASTE REMEDI AL ACTI ON TO ENSURE THAT THI S ACTI ON DOES
NOT RESULT | N CONTAM NATI ON | MPACTI NG THE WELL FI ELD. MONI TORI NG OF THE
VWELL FIELD WLL CONTI NUE FOLLON NG REMOVAL OF THE BULK WASTES WHI LE
STUDI ES ARE UNDERTAKEN TO EVALUATE THE NEED FOR ADDI TI ONAL REMEDI ATI ON
OF THIS AREA. NMONI TORI NG ACTI VITIES AT THE QUARRY W LL NOT BE

DI SCONTI NUED UNTI L ALL FOLLOW ON STUDI ES HAVE BEEN COVPLETED AND ANY
ADDI TI ONAL REMEDI AL ACTI ONS HAVE BEEN | MPLEMENTED.  SUCH FUTURE

DECI SIONS W LL RELY ON I NPUT FROM EPA REG ON VI I, THE STATE OF M SSOURI,
AND OFFI CI ALS FROM ST. CHARLES COUNTY.

| SSUE 17

COVMENT: SINCE THE LEVELS OF RADON ARE ELEVATED AT THE QUARRY, WHY MOVE
THESE MATERI ALS CLOSER TO FRANCI S HOWELL HI GH SCHOOL AND | NCREASE THE
RI SK TO STUDENTS FROM RADI ATI ON EXPOSURE?

RESPONSE: THE BULK WASTES ARE BEI NG REMOVED | N PART TO CONTROL RADON



1

EM SSI ONS FROM THESE MATERI ALS. THE RADI UM CONTAM NATED SO LS WLL BE
PLACED I N CONTROLLED STORAGE | N THE TEMPORARY STORAGE AREA AND COVERED
W TH A LINER THAT IS VERY EFFECTI VE AT REDUCI NG RADON GAS RELEASES.
MODELI NG STUDI ES DESCRI BED | N THE FS | NDI CATE THAT THE RADON

CONCENTRATI ONS AT FRANCI S HOWELL HI GH SCHOOL RESULTI NG FROM THI S ACTI ON
WOULD BE | NDI STI NGUI SHABLE FROM BACKGROUND LEVELS. THE DCE W LL MONI TOR
FOR RADON- 220, RADON-222, AND THEI R SHORT- LI VED DECAY PRODUCTS AT THE
TEMPORARY STORAGE AREA, THE SI TE PERI METER, AND FRANCI S HOWELL HI GH
SCHOOL DURI NG | MPLEMENTATI ON OF THE ACTI ON AND DURI NG THE TEMPORARY
STORAGE PERIOD. THI'S MONI TORI NG PROGRAM W LL ALLOW FOR UPGRADI NG OF
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RADON EM SSI ON CONTROLS, | F NECESSARY, TO PREVENT | MPACTS TO THE HI GH
SCHOOL.

| SSUE 18

COVMENT: RESULTS OF ENVI RONMENTAL MONI TORI NG ACTI VI TI ES NEED TO BE
PROVI DED TO THE GENERAL PUBLIC IN A TI MELY MANNER. THE RESULTS OF 1988
ENVI RONVENTAL MONI TORI NG ACTI VI TI ES VWERE NOT | SSUED UNTI L JANUARY 1990.
THE GENERAL PUBLI C NEEDS TO BE KEPT BETTER | NFORMED, ESPECI ALLY AS THE
BULK WASTE REMEDI AL ACTI ON PROCEEDS.

RESPONSE: THE 1988 ENVI RONMENTAL MONI TORI NG REPORT WAS | SSUED LATE DUE
TO THE | NTERNAL REVI EW PROCESS W THI N THE DOE. THE 1989 ENVI RONMENTAL
MONI TORI NG REPORT W LL BE | SSUED I N THE NEAR FUTURE. THE DCE AGREES ON
THE NEED TO PROVI DE ENVI RONMENTAL MONI TORI NG RESULTS IN A TI MELY MANNER
AND | S CURRENTLY DEVELOPI NG A PLAN TO | SSUE THE RESULTS OF ENVI RONMENTAL
MONI TORI NG ON A MORE FREQUENT BASIS. ANY ANOVALOUS ENVI RONMENTAL

MONI TORI NG DATA ASSOCI ATED W TH THE BULK WASTE REMEDI AL ACTI ON W LL BE
MADE AVAI LABLE TO LOCAL AUTHORI TI ES AND ANY POTENTI ALLY AFFECTED

I NDI VI DUALS AS SOON AS PGOSSI BLE.

| SSUE 19

COVMENT: THE REPORT RECENTLY RELEASED BY THE COVM TTEE ON THE BI OLOG CAL
EFFECTS OF | ONI ZI NG RADI ATIONS (I1.E., THE BEIR V REPORT) | NDI CATES THAT
THE Bl OLOG CAL EFFECTS OF EXPOSURE TO LOW LEVELS OF RADI ATI ON ARE
GREATER THAN PREVI OUSLY ESTI MATED. ARE THERE LI KELY TO BE ANY CHANGES
IN FEDERAL LIM TS ON PERM SSI BLE LEVELS OF RADI ATI ON EXPOSURE TO WORKERS
OR THE GENERAL PUBLIC AS A RESULT OF THI S STUDY? WHAT | MPACT DO THESE
RESULTS HAVE ON THE PROPOSED ACTI ON?

RESPONSE: THE RECENTLY | SSUED BEI R V STUDY | NCLUDES A DETAI LED

DESCRI PTI ON OF CURRENT DATA ON THE HEALTH RI SKS OF EXPOSURE TO LOW
LEVELS OF | ONI ZI NG RADI ATION. THI'S STUDY ESTI MATES THAT THE HEALTH RI SK
'S ABOUT THREE TI MES GREATER THAN ESTI MATED I N THE PREVI OUSLY | SSUED
BEIR Il REPORT. HOWEVER, | T SHOULD BE NOTED THAT THE DATA USED TO
REACH THESE CONCLUSI ONS HAVE LI M TATI ONS, AS NOTED I N THE BEI R V STUDY.
ASSESSMENT OF THE CARCI NOGENI C RI SKS THAT MAY BE ASSCOCI ATED W TH LOW
DOSES OF RADI ATI ON WVERE EXTRAPCLATED FROM EFFECTS OBSERVED AT DOSES
LARGER THAN 10 REM DELI VERED OVER A SHORT PERICD OF TIME. | N ADDI Tl ON,



1

I T WAS NECESSARY TO USE ASSUMPTI ONS ABOUT THE RELEVANT
DOSE- EFFECT RELATI ONSHI PS AND THE UNDERLYI NG MECHANI SMS OF
CARCI NOGENESI S.

HEALTH HAZARDS ASSOCI ATED W TH CHRONI C EXPOSURE TO LOW LEVELS OF

I ONI ZI NG RADI ATI ON HAVE BEEN STUDI ED I N AREAS SUCH AS THOSE HAVI NG HI GH
LEVELS OF BACKGROUND RADI ATI ON, AREAS RECEI VI NG FALLOUT FROM NUCLEAR
WEAPONS TESTI NG, AND AREAS NEAR NUCLEAR | NSTALLATI ONS. THE DATA FROM
THESE STUDI ES DO NOT | NDI CATE AN ELEVATED LEVEL OF CANCER RI SK.  HENCE,
IT IS STILL NOT PGSSI BLE TO DRAW DEFI NI TI VE CONCLUSI ONS OF THE CANCER
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RI SKS ASSOCI ATED W TH CHRONI C EXPOSURE TO LOW LEVELS OF | ONI ZI NG
RADI ATl ON.

THE PERM SSI BLE LEVEL OF RADI ATl ON EXPOSURE FOR WORKERS |'S BASED ON
LIMTING THEIR HEALTH RI SK TO LEVELS THAT ARE COVMPARABLE TO THE

OCCUPATI ONAL RI SKS FROM OTHER | NDUSTRI ES THAT ARE CONSI DERED TO BE SAFE.
THE PERM SSI BLE LEVEL (5 REM YR) MAY BE REDUCED AS A RESULT OF RECENT
STUDI ES THAT | NDI CATE THAT THE RI SK FROM EXPOSURE TO LOW LEVELS OF

| ONI ZI NG RADI ATI ON | S HI GHER THAN PREVI QUS ESTI MATES. THE DOE AND OTHER
FEDERAL AGENCI ES ARE CURRENTLY EXAM NI NG THI S | SSUE. THE RADI ATI ON
DOSES TO WORKERS VWHO WOULD | MPLEMENT THI' S ACTI ON WOULD BE CONSI DERABLY
BELOW CURRENT LI M TS.

THE RESULTS OF THE BEIR V STUDY ARE NOT EXPECTED TO RESULT I N

SI GNI FI CANT CHANGES I N THE PERM SSI BLE LEVELS OF RADI ATI ON EXPOSURE TO
THE GENERAL PUBLIC OR I N DOE CONCENTRATION LI M TS FOR RADI ONUCLI DES I N
LI QUI D OR GASEQUS EFFLUENTS. THE RI SK FACTORS PRESENTED IN THE BEIR V
REPORT ARE CONSI STENT W TH THOSE USED BY THE EPA | N DEVELOPI NG REVI SI ONS
TO THE NATI ONAL EM SSI ON STANDARDS FOR HAZARDOUS Al R POLLUTANTS UNDER
SECTION 112 OF THE CLEAN Al R ACT FOR RADI ONUCLI DES AND THE US NUCLEAR
REGULATORY COWM SSI ON (NRC) | N DEVELOPI NG REVI SIONS TO 10 CFR 20 FOR
PERM SSI BLE LEVELS OF RADI ONUCLI DES I N AlR AND WATER | N CONTROLLED AND
UNCONTROLLED AREAS. THE DOE STANDARDS ARE CONSI STENT W TH THOSE
DEVELOPED BY THE EPA AND NRC.

A MAJOR ELEMENT OF THE DOE RADI ATl ON PROTECTI ON PROGRAM FOR OCCUPATI ONAL
AND PUBLI C EXPOSURES IS AS LOW AS REASONABLY ACHI EVABLE ( ALARA) CONCEPT.
UNDER THE ALARA PROCESS, ALL EXPOSURES TO RADI ATI ON AND ALL RELEASES OF
RADI CACTI VITY TO THE ENVI RONMVENT MJUST BE REDUCED TO LEVELS THAT ARE AS
LOW AS REASONABLY ACHI EVABLE. THE DOE IS COWM TTED TO THI S APPROACH.
THE PROPOSED ACTI ON WOULD NOT BE | MPACTED EVEN | F MORE STRI NGENT
STANDARDS WERE | N EFFECT BECAUSE THE PREDI CTED LEVELS OF RADI ATl ON
EXPOSURE TO WORKERS AND THE PUBLI C ARE WELL BELOW APPLI CABLE STANDARDS.

| SSUE 20

COVMENT: TRANSPORTI NG THE WASTES BY TRUCK FROM THE QUARRY TO THE

CHEM CAL PLANT AREA HAS THE POTENTI AL FOR SPREADI NG CONTAM NATI ON TO
CURRENTLY CLEAN AREAS. HOWWLL TH S POSSI BLE SPREAD OF CONTAM NATI ON
BE CONTROLLED?



RESPONSE: THE WASTES W LL BE TRANSPORTED TO THE CHEM CAL PLANT AREA | N
TRUCKS THAT W LL TRAVEL AT LOW SPEEDS ALONG A DEDI CATED HAUL ROAD.
CURRENT PLANS ARE TO PACKAGE THE WASTES | N CONTAI NERS TO ENSURE M NI MAL
RELEASES DURI NG TRANSPORT. THE EXTERI ORS OF THE TRUCKS W LL BE SURVEYED
FOR CONTAM NATI ON BEFORE LEAVI NG THE QUARRY AND CHEM CAL PLANT AREA, AND
ANY LOOSE CONTAM NATION W LL BE REMOVED BEFORE THE TRUCKS ARE ALLOWED TO
EXIT El THER AREA. FI NALLY, PERI ODI C SURVEYS OF THE HAUL ROAD W LL BE
PERFORMED TO ENSURE THAT CONTAM NATI ON CONTROLS ARE EFFECTI VE. | F ANY
CONTAM NATI ON IS DETECTED ON THE HAUL ROAD, THE AREA W LL BE CLEANED UP
1
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| MMEDI ATELY AND MEASURES W LL BE TAKEN TO PREVENT A RECCCURRENCE. THI' S
APPROACH W LL ENSURE THAT CONTAM NATION IS NOT BEI NG SPREAD TO THE
ENVI RONMENT AS A RESULT OF WASTE RELOCATI ON.

| SSUE 21

COVMENT: AS CURRENTLY PLANNED, TRUCKS LEAVI NG THE QUARRY WOULD CROSS
STATE ROUTE 94 NEAR THE QUARRY AND THEN PROCEED ALONG A DEDI CATED HAUL
ROAD TO THE CHEM CAL PLANT AREA. EMPTY TRUCKS WOULD RETURN TO THE
QUARRY USI NG ROUTE 94. THE DOE SHOULD | NVESTI GATE FURTHER THE USE OF
GRADE SEPARATION (I.E., AN UNDERPASS) AT THE | NTERSECTI ON OF STATE
ROUTE 94 AND THE HAUL ROAD TO AVO D ANY CROSSI NG OF ROUTE 94 BY TRUCKS.
I N ADDI TI ON, PLANS SHOULD BE DEVELOPED TO M NI M ZE OR ELI M NATE TRUCK
TRAFFI C ON ROUTE 94 DURI NG TI ME PERI ODS THAT BUS OR STUDENT TRAFFI C ARE
ON THI S ROADWAY.

RESPONSE: THE DOE AGREES THAT TRANSPORTATI ON SAFETY IS ONE OF THE MOST
SI GNI FI CANT | SSUES ASSOCI ATED W TH THI S ACTION. AS PRESENTED I N THE FS,
WASTES WOULD BE LOADED DI RECTLY I NTO TRUCKS. | N TH S APPROACH, THE RATE
OF WASTE REMOVAL COULD BE LIM TED BY THE TI ME REQUI RED FOR A TRUCK TO
TRAVEL TO THE TEMPORARY STORAGE AREA AND RETURN TO THE QUARRY FOR
ANOTHER LOAD. BY STAG NG THE CONTAI NERS AT THE QUARRY, AND USI NG THE
TRUCKS ONLY TO SHUTTLE CONTAI NERS BACK AND FORTH TO THE TEMPORARY
STORAGE AREA, THE ENTI RE OPERATI ON CAN SUSTAI N THE EXTRA TI ME REQUI RED
FOR TRUCKS TO SHARE THE SI NGLE LANE HAUL ROAD. TO PROVI DE FURTHER
FLEXI BI LI TY, PLANS FOR THE HAUL ROAD COULD BE MODI FI ED TO | NCLUDE
TURNOUTS WHI CH, | N CONJUNCTI ON W TH RADI O CONTACT, WOULD ALLOW SAFE
PASSAGE OF TRUCK TRAFFIC. THI S WOULD ELI M NATE ALL TRUCK TRAFFI C ON
ROUTE 94.

I N ADDI TI ON, DI SCUSSI ONS ARE CURRENTLY TAKI NG PLACE W TH THE STATE OF

M SSOURI ON THE USE OF GRADE SEPARATI ON WHERE THE DEDI CATED HAUL ROAD
CROSSES STATE ROUTE 94. THI'S WOULD ELI M NATE ALL CROSSI NG OF ROUTE 94
BY TRUCKS. USE OF GRADE SEPARATI ON WOULD REQUI RE RECONSTRUCTI ON OF A
SECTI ON OF ROUTE 94. THE DECI SION ON USE OF THI'S OPTION WLL BE LARGELY
DI CTATED BY THE COST OF THE RECONSTRUCTI ON RELATI VE TO THAT ASSOCI ATED
W TH OTHER SAFETY MEASURES THAT COULD BE USED AT THI S CROSSI NG (E. G,
FLAGMEN, TRAFFIC SIGNALS). THE DOE W LL CONTI NUE WORKI NG W TH THE STATE
TO RESOLVE THI S | SSUE.



1

| SSUE 22

COVMENT: WLL THI S ACTI ON HAVE ANY | MPACT ON W LDLI FE I N THE | MVEDI ATE
AREA?

RESPONSE: ACTI VI TI ES RELATED TO THI' S ACTI ON W LL DESTROY ABOUT 15 HA
(37 ACRES) OF VEGETATI ON AT THE QUARRY, ALONG THE HAUL ROAD, AND AT THE
CHEM CAL PLANT AREA. SOMVE SMALL, RELATIVELY | MMOBILE WLDLIFE WLL BE
LOST, AND OTHER MORE MOBI LE W LDLI FE W LL BE DI STURBED, DI SPLACED, AND
PCOSSI BLY LOST DURI NG CONSTRUCTI ON AND OPERATI ON. HOWEVER, THE OVERALL
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| MPACT W LL BE VERY M NOR G VEN THE EXTENSI VE AMOUNT OF W LDLI FE HABI TAT
I N THE SURROUNDI NG AREA.

| SSUE 23:

COVMENT: THERE HAS BEEN A HI GHER | NCI DENCE OF CHI LDHOOD LEUKEM A I N ST.
CHARLES COUNTY THAN THAT EXPECTED | N THE GENERAL POPULATION. IT IS

| MPERATI VE THAT THI'S ACTI ON BE CONDUCTED I N A MANNER TO ENSURE THAT NO
ADDI TI ONAL CANCERS W LL RESULT FROM REMOVI NG THE BULK WASTES FROM THE
QUARRY AND TRANSPORTI NG THEM TO THE CHEM CAL PLANT AREA FOR TEMPORARY
STORAGE.

RESPONSE: THE M SSOURI DEPARTMENT OF HEALTH RETROSPECTI VE CHI LDHOOD
LEUKEM A STUDY DOES NOT SUPPORT THE CONTENTI ON THAT THERE ARE ELEVATED
LEVELS OF CHI LDHOOD LEUKEM A I N ST. CHARLES COUNTY. THE STUDY | NDI CATES
AN | NCREASED LEVEL OF CHI LDHOOD LEUKEM A CASES DURI NG THE PERI OD OF 1975
THROUGH 1979, BUT THE | NCI DENCE RATE OVER THE ENTI RE PERI OD OF THE STUDY
(I.E., 1970 THROUGH 1983) WAS NOT STATI STI CALLY DI FFERENT FROM THAT TO
THE GENERAL POPULATI ON. THE DEPARTMENT OF HEALTH WAS NOT ABLE TO
ESTABLI SH A LI NK BETWEEN THESE LEUKEM A CASES AND ANY SPECI FI C CAUSE.
THEY SPECI FI CALLY RULED OUT EXPOSURE TO RELEASES FROM THE WELDON SPRI NG
SI TE.

EVEN THOUGH THE RI SKS TO THE GENERAL PUBLIC FROM THI S ACTI ON ARE

ESTI MATED TO BE VERY LOW THE DOE, UNDER I TS ALARA PROCESS, W LL ENSURE
THAT THE RI SKS ARE REDUCED TO EXTREMELY LOW LEVELS. |IT IS H GHY

UNLI KELY THAT THERE W LL BE ANY HEALTH | MPACTS ASSOCI ATED W TH RADI ATl ON
EXPOSURE RESULTI NG FROM THI S ACTI ON.

| SSUE 24

COVMENT: WHAT W LL BECOVE OF THE QUARRY AFTER THE BULK WASTES HAVE BEEN
REMOVED?

RESPONSE: AFTER THE BULK WASTES HAVE BEEN REMOVED, DETAI LED STUDI ES W LL
BE PERFORMED TO EVALUATE THE NEED FOR ADDI TI ONAL REMEDI AL ACTI ON ( SUCH
AS THE REMOVAL OF RESI DUAL MATERI ALS FROM THE CRACKS AND FI SSURES I N THE
QUARRY AND THE REMEDI ATI ON OF CONTAM NATED GROUNDWATER). THE WATER
TREATMENT PLANT AT THE QUARRY W LL CONTI NUE TO OPERATE TO KEEP THE
QUARRY POND FROM REFI LLI NG.  AFTER ALL NECESSARY REMEDI AL ACTI ONS ARE



COVPLETE, THE QUARRY AREA W LL BE STABI LI ZED. PLANS FOR STABI LI ZI NG

THI S AREA W LL BE PREPARED COOPERATI VELY W TH STATE OF M SSOURI AGENCI ES
SUCH AS THE M SSOURI DEPARTMENTS OF NATURAL RESOURCES AND CONSERVATI ON
TO ENSURE THAT FUTURE USES OF THE QUARRY AREA ARE CONSI STENT W TH THOSE
PLANNED FOR THE SURROUNDI NG VELDON SPRI NG W LDLI FE AREA.

| SSUE 25

COMMENT: HOW DO VEE KNOW THAT SUFFI Cl ENT FUNDS W LL BE AVAI LABLE TO
COWPLETE ALL NECESSARY REMEDI AL ACTI ONS.

1
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RESPONSE: FUNDI NG FOR REMEDI ATI ON OF THE WELDON SPRI NG SI TE | S PROVI DED
BY CONGRESS ON ANNUAL BASIS. THERE |I'S NO GUARANTEE THAT ALL REQUI RED
FUNDS W LL BE MADE AVAI LABLE EACH AND EVERY YEAR  HOWEVER, CLEANUP
PROIECTS SUCH AS THAT AT THE WELDON SPRI NG SI TE ARE CURRENTLY TOP
PRIORITY ACTIVITIES WTH N THE DOE. | N ADDI TI ON, BECAUSE THE SITE IS ON
THE NATI ONAL PRI ORI TIES LI ST (NPL), EPA REG ON VII | S RESPONSI BLE FOR
ENSURI NG THE ADEQUACY OF THE CLEANUP. REPRESENTATI VES FROM EPA REG ON
VIl HAVE MADE I T VERY CLEAR THAT THEY WLL NOT DELIST THE SI TE FROM THE
NPL UNTIL THEY ARE SATI SFI ED THAT ALL REQUI RED REMEDI AL ACTI ONS HAVE
BEEN COVPLETED.

| SSUE 26

COVMENT: THE PROPOSED PLAN STATES THAT ALTERNATIVE 5 | S PREFERRED BY THE
DOE. HAS THE DOE ALREADY DECI DED ON | MPLEMENTI NG THI S ALTERNATI VE?

RESPONSE: THE DOE HAD NOT YET REACHED A DECI SI ON ON | MPLEMENTI NG
ALTERNATI VE 5 WHEN THE PROPOSED PLAN WAS | SSUED TO THE PUBLI C. HOWEVER,
THI' S ALTERNATI VE WAS PREFERRED BY THE DOE. THI S JO NT EPA/ DOE RECORD OF
DECI SI ON PROVI DES THE RATI ONALE FOR SELECTI ON OF THI S ALTERNATI VE.

| SSUE 27

COVMENT: THE DCE HAS APPARENTLY ALREADY CONCLUDED THAT TRUCK TRANSPORT
OF THE BULK WASTES | S THE PREFERRED MODE OF TRANSPORTATI ON.  ADDI TI ONAL
CONSI DERATI ON SHOULD BY G VEN TO USI NG THAT EXI STI NG RAI L SPUR BETVEEN
THE QUARRY AND CHEM CAL PLANT AREA.

RESPONSE: THE EXI STI NG RAI L SPUR BETWEEN THE QUARRY AND CHEM CAL PLANT
AREA IS IN A STATE OF DI SREPAI R AND WOULD REQUI RE A SI GNI FI CANT AMOUNT
OF EFFORT (AND COST) TO UPGRADE FOR USE. THE RESULTS OF A RECENT

DETAI LED COST ESTI MATE | NDI CATE THAT THE RAIL OPTI ON WOULD COST ABOUT $1
M LLI ON MORE THAN THE HAUL ROAD OPTION. IN ADDITION, THI S RAIL SPUR
CROSSES STATE ROUTE 94 THREE TI MES BETWEEN THE QUARRY AND CHEM CAL PLANT
AREA. EACH CROSSI NG PRESENT A SAFETY CONCERN. THE WASTES CAN BE SAFELY
AND EFFI Cl ENTLY TRANSPORTED BY TRUCK ALONG A DEDI CATED HAUL ROAD THAT

W LL BE CONSTRUCTED USI NG PORTI ONS OF THE EXI STING RAIL SPUR. THI' S

DEDI CATED HAUL ROAD W LL CROSS STATE ROUTE 94 ONLY ONCE (NEAR THE
QUARRY) . DI SCUSSI ONS ARE CURRENTLY TAKI NG PLACE W TH THE STATE OF



M SSOURI ON THE USE OF GRADE SEPARATI ON WHERE THE HAUL ROAD CROSSES
ROUTE 94. THI S WOULD ELI M NATE ANY CROSSI NG OF ROUTE 94 BY TRUCKS.

| SSUE 28

COVMENT: THE SORTI NG PAD AT THE TEMPORARY STORAGE AREA SHOULD BE
COVPLETELY ENCLOSED AND VENTI LATED TO M NI M ZE Al RBORNE RELEASES OF
CONTAM NANTS. I N ADDI TI ON, THE ENTI RE QUARRY AREA SHOULD BE ENCLOSED
DURI NG REMOVAL OF THE BULK WASTES.

1
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RESPONSE: THE NEED FOR AN EXTENSI VE SORTI NG PAD AT THE TEMPORARY STORAGE
AREA |'S BEI NG REEVALUATED BECAUSE THE CURRENT PLAN | S TO CONDUCT BASI C
WASTE SORTI NG AT THE QUARRY. ALTHOUGH SOME SORTI NG MAY STILL BE

REQUI RED AT THE TEMPORARY STORAGE AREA, ENCLOSI NG THE SORTI NG PAD W TH
AN ENG NEERED STRUCTURE | S PROBABLY UNNECESSARY. HOWEVER, THI S

CONSI DERATI ON W LL BE EVALUATED AS ENG NEERI NG DESI GN PROCEEDS.

ENCLOSI NG THE ENTI RE QUARRY DURI NG EXCAVATI ON OF THE BULK WASTES WAS
CONSI DERED | N THE PRELI M NARY ENG NEERI NG REPORT AND REJECTED DUE TO I TS
H GH COST. |IN ADDITION, THERE IS SI MPLY NO NEED TO ENCLOSE THE QUARRY
TO REMOVE THE WASTES SAFELY. RADON AND DUST SUPPRESSI ON MEASURES W LL
BE | MPLEMENTED TO ENSURE THAT RELEASES OF HAZARDOUS CONTAM NANTS TO THE
ATMOSPHERE W LL BE LOW AND NOT PRESENT A HEALTH RI SK TO NEARBY

| NDI VI DUALS.
#TA
TABLE 2:
CONCENTRATI ONS OF RADI ONUCLI DES | N THE QUARRY BULK WASTES
RADI ONUCLI DE BULK WASTE
CONCENTRATI ON
(PCI/ G
RANGE AVERAGE
URANI UM 238 1.4 - 2,400 200
THORI UM 238 0.7 - 36 26
THORI UM 230 0.7 - 6,800 330
RADI UM 228 0.1 - 2,200 96
RADI UM 226 0.2 - 2,800 110
RADI ONUCLI DE AVERAGE SURFICIAL  AVERAGE
CONCENTRATI ON( A) BACKGROUND
(PCI/ G CONCENTRATI ON
URANI UM 238 170 1.3
THORI UM 238 (B) 1.0
THORI UM 230 150 1.3



RADI UM 228 20
RADI UM 226 110

e
© o

(A) - SAMPLES OBTAI NED FROM THE TOP 15 CM (6 IN.) OF THE QUARRY BULK
WASTES.

(B) - NO DATA AVAI LABLE
TABLE 5:
1
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CONCENTRATI ONS OF NI TROAROVATI C COMPOUNDS
I N SURFACE SO LS AT THE QUARRY( A)

CONCENTRATI ON

NI TROAROVATI C (M KG
COVPOUND RANGE AVERAGE
2,4,6-TNT 4, 900- 20, 000 13, 000
2, 4- DNT 6. 6-29 18
2, 6- DNT LT 1.2-8.6 5.0
NI TROBENZENE 8.4-130 78
1, 3, 5- TRI NI TROBENZENE 18- 280 140
1, 3- DI NI TROBENZENE LT. 0.8(B) --

(A) THREE SURFACE SAMPLES WERE TAKEN FROM THE EXPOSED SLOPE | N THE
NORTHEASTERN CORNER OF THE QUARRY.
(B) LOAER LIM T OF DETECTI ON.

TABLE 6:
CARCI NOGENI C RI SKS AND HEALTH HAZARD
| NDEXES FOR THE PASSERBY AND TRESPASSER SCENARI OS

HEALTH HAZARD

| NDEX FOR
CARCI NOGENI C RI SKS NONCARCI NOGENI C

EXPOSURE SCENARI O/ CASE  RADI OLOGI CAL(A) CHEM CAL( B) EFFECTS( O)

PASSERBY

REPRESENTATI VE 4.2 X (10-6) 1.0 X (10-9) 1.0 X (10-3)

PLAUSI BLE MAXI MUM 1.2 X (10-5) 3.0 X (10-9) 1.6 X (10-3)

TRESPASSER

REPRESENTATI VE 6.0 X (10-6) 4.3 X (10-86) 2.0

PLAUSI BLE MAXI MUM 8.7 X (10-5) 3.6 X (10-5) 8.5

(A) RISK OF A FETAL CANCER; THE RATE OF CANCER | NDUCTI ON W LL BE



H GHER.

(B) RATE OF CANCER | NDUCTI ON. THE NCP ESTABLI SHES THAT, FOR KNOWN OR
SUSPECTED CARCI NOGENS, ACCEPTABLE EXPOSURE LEVELS ARE GENERALLY
CONCENTRATI ON LEVELS THAT REPRESENT AN EXCESS UPPER BOUND LI FETI ME
CANCER RI SK TO AN | NDI VI DUAL OF BETWEEN (10-4) AND (10-6) USI NG

| NFORVATI ON ON THE RELATI ONSHI P BETWEEN DOSE AND RESPONSE.

(C) THE HEALTH HAZARD I NDEX IS A MEASURE OF THE POTENTI AL FOR ADVERSE
CHRONI C HEALTH EFFECTS OTHER THAN CANCER. A VALUE GREATER THAN 1

1
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| NDI CATES A POTENTI AL FOR ADVERSE HEALTH EFFECTS. O



WELDON SPRING QUARRY/PLANT/PITS (USDOE/ARMY)

Site Information:;

Site Name:
Address:

EPA ID:
EPA Region:

WELDON SPRING QUARRY/PLANT/PITS (USDOE/ARMY)
ST. CHARLES COUNTY, MO

M(0O3210090004
07

Record of Decision (ROD):

ROD Date:
Operable Unit:
ROD ID:
Media:

Contaminant:

Abstract:

09/27/1993
01
EPA/ROD/R07-93/067

Sail, Sediment, Debris, Sludge
Organics, Metals, Inorganics, Radioactive Materials

The 223-acre Weldon Spring Quarry/Plant/Pits (USDOE) is an
inactive chemical plant and lime quarry located in St. Charles
County, Missouri. The site consists of 40 buildings, the 26-acre
raffinate pits, the 11-acre Ash Pond, the 0.7-acre Frog Pond, two
former dump areas, awoodlands area, and a wetlands area. Land use
in the area is predominantly agricultural, with two conservation and
wildlife areasand a U.S. Army Reserve and National Guard Training
Center located adjacent to the site. There are two aquifers, a shallow
and a deep aquifer, underlying the site, and a small northern portion
of the site lies within the 100-year floodplain of Schote Creek. An
estimated 850 people reside two miles from the site. From 1941 to
1946, the U.S. Army operated the Weldon Springs Ordnance Works
onsite, producing explosives such as TNT and DNT. In 1949, 15,000
acres were transferred to the State and the University of Missouri for
use as awildlife area and agricultural land. In 1955, the U.S. Atomic
Energy Commission (AEC), a predecessor to USDOE, acquired 205
acres of the site from the Army to construct a uranium feed materials
plant. From 1957 to 1966, the AEC processed uranium and thorium
ore concentrates at the plant and disposed of radioactive-and
chemically-contaminated waste, such as uranium, metals, and PCBs,
onsite in the fourth raffinate pit and the quarry. The four raffinate pits
were excavated from existing soil during the operation period of the
chemical plant to receive waste slurry from the processing
operations. These pits constitute the most heavily contaminated area



of the site and contain approximately 200,000 yd[3] of sludge and
57,000,000 gallons of water. Plant operations generated several
chemical and radioactive waste streams, including raffinates from the
refinery operation and washed slag from the uranium recovery
process. Waste slurries were piped to the raffinate pits, where the
solids settled to the bottom and the supernatant liquids were decanted
to the plant process sewer, which drained offiste into the Missouri
River. In 1967, the Army reacquired the chemical plant property and
began decontaminating and dismantling operations to prepare the
facility for herbicide production. In 1969, this project was canceled,
and the plant has remained unused since that time. In 1971, the Army
returned the raffinate pits portion of the chemical plant areato the
AEC, and the remainder of the property to USDOE in 1985. In 1986,
USDOE initiated cleanup activities, including several interim
response actions. A 1990 ROD addressed the removal and temporary
storage of the quarry bulk wastes onsite. Thisinterim ROD addresses
the contaminated source area at the chemical plant and the disposal

of the material that may be generated by upcoming actions. The
primary contaminants of concern affecting the soil, sediment, debris,
and sludge are other organics, including PAHs and PCBs; metals,
including arsenic, chromium, and lead; other inorganics, including
asbestos; and radioactive materials. SELECTED REMEDIAL
ACTION: The selected interim remedial action for this site includes
constructing a new sludge processing facility, a volume reduction
facility, and an engineered disposal facility onsite; excavating or
dredging approximately 339,000 yd[3] of contaminated soil, 119,800
yd[ 3] of contaminated sediment, and 220,000 yd[ 3] of contaminated
sludge and transporting them to the onsite treatment facility; treating
the contaminated soil, sediment, and sludge onsite using
solidification/stabilization in the sludge processing facility and
disposing of the resultant material onsite; performing volume
reduction operations; backfilling, regrading, and vegetating the
excavated areas with clean soil; disposing of the excavated material
not targeted for onsite treatment in the onsite disposal facility;
treating approximately 30,650 yd[3] of contaminated vegetation
onsite using biodegradation, followed by onsite disposal; treating
approximately 3,960 yd[3] of containerized process chemicals onsite
in the sludge processing facility using stabilization or neutralization,
or incinerating them offsite; decontaminating approximately 169,600
yd[3] of structural debrisonsite, with on- or offsite disposal;
conducting pilot-scale, bench-scale, and leachability tests; usinggrout
material from the mixing of raffinate sludge for grouting voids in
debris at the onsite disposal cell for the sludge treatment process;
capping the engineered disposal facility with along-term RCRA
cover and aleachate collection system; providing for a contingency
remedy using vitrification of the contaminated sludge, soil, and



Remedy:

sediment, if solidification/stabilization proves to be ineffective
during pilot-scale testing; and monitoring the ground water, surface
water, and air to facilitate protection of the general public and the
environment. The estimated present worth cost for this remedial
action is $78,500,000, which includes an estimated total O& M cost
of $23,900,000 for 30 years. The estimated present worth cost for the
contingency remedy is $96,900,000, which includes an estimated
total O&M cost of $23,900,000 for 30 years. PERFORMANCE
STANDARDS OR GOALS: Soil, sediment, sludge, and debris
cleanup goals are based on State and Federal ARARs and an excess
incremental cancer risk level of 10[6]. Chemical- specific soil
cleanup goalsinclude Ra[-226] 6.2 pCi/g; Ra[-228] 6.2 pCi/g;
Th[-230] 6.2 pCi/g; Th[-232] 6.2 pCi/g; U[-238] 120 pCi/g; arsenic
75 mg/kg; chromium (total) 110 mg/kg; chromium VI 100 mg/kg;
lead 450 mg/kg; thallium 20 mg/kg; benz(a)anthracene 5.6 mg/kg;
benzo(b)fluoranthene 5.6 mg/kg; benzo(k)fluoranthene 5.6 mg/kg;
benzo(a@)pyrene 5.6 mg/kg; chrysene 5.6 mg/kg;
indeno(1,2,3cd)pyrene 5.6 mg/kg; PCBs 8 mg/kg; and TNT 140
mg/kg. While these levels were devel oped to ensure that cleanup is
successful, the remedia action will aim to reach levelsas low as
reasonably achievable (ALARA) during field excavation activities.
Certain State and Federal regulatory requirements under NESHAPS,
RCRA, and TSCA were waived underCERCLA, Section 121
(d)(4)(A-D). ALARA goalsinclude Ra[-226] 5 pCi/g; Ra[- 228] 5
pCi/g; Th[-230] 5 pCi/g; Th[-232] 5 pCi/g; and U[-238] 30 pCi/g;
arsenic 45 mg/kg; chromium (total) 90 mg/kg; chromium VI 90
mg/kg; lead 240 mg/kg; thallium 16 mg/kg;PAHs 0.44 mg/kg; PCBs
0.65 mg/kg; and TNT 14 mg/kg. Chemical-specific sediment, sludge,
and debris cleanup goals were not provided. INSTITUTIONAL
CONTROLS: Not applicable.

The chemical plant operable unit remedial action isthe third of five
major response actions planned for the chemical plant area. Previous
response actions included aremoval action involving the
decontamination and dismantlement of site structures with short-term
storage of the material on site until selection of a disposal option in
this ROD and aremoval action to treat impounded surface water. In
addition, bulk waste material from the Weldon Spring Quarry is
being placed in temporary storage on site until the selection of a
disposal option.

This operable unit addresses the various sources of contamination at
the chemical plant areaincluding soils, sludge, sediment, and
materials placed in short-term storage as a result of previous
response actions.



Thisremedial action uses treatment to address the principal threat
remaining at the site, (e.g., raffinate pit sludges and certain soil from
the quarry).

The major components of this remedy are:

- Dredge sludge from the raffinate pits, excavate sediment from Frog
Pond and Ash Pond and three off-site |akes, and excavate soil from
specific locations (including two former dump areas, locations
adjacent to the chemical plant buildings on site, and 10 vicinity
properties off site) using standard construction equipment and
procedures.

- Remove materia stored at the temporary facilities on site
(including bulk waste excavated from the quarry, treatment residuals
from the water treatment plants at the quarryand the chemical plant
area, and building material from the chemical plant area) using
standard construction equipment and procedures.

- Certain contaminated materials such as the raffinate pit sludges and
portions of quarry soil will be treated on site by chemical
stabilization/solidification.

Treated and untreated materials will be disposed of on siteina
facility designed and constructed specifically for the Weldon Spring
Site wastes.

- Continued evaluation of vitrification as a contingency treatment
option.

In reaching the decision to implement this remedial alternative, DOE
evaluated three other alternatives in addition to no action. The other
aternatives are: (1) Removal, Vitrification, and Disposal Onsite; (2)
Removal, Vitrification, and Disposal at the Envirocare Facility; and
(3) Removal Vitrification, and Disposal at the Hanford Reservation
Facility. A description of the alternativesis provided in the Decision
Summary of the ROD (attached), and is available in the
Administrative Record. CERCLA's nine criteria (two threshold, five
primary balancing, and two modifying criteria) set out in the NCP
were used to evaluate the alternatives. The selected remedy and the
contingency treatment option represent the best balance of key
factors with respect to these criteria and are the environmentally
preferable alternatives.

Short-term effectiveness, implementability, and cost are the key
factors for selection of the preferred alternative. The short-term
effectiveness of the selected remedy is greater than for the two
aternatives that involve transportation of the waste to off-site
locations. The selected remedial action is the most implementable of
all the alternatives evaluated in detail because the chemical
stabilization/solidification technology has been utilized at othersites



and would use readily available resources. Findly, the selected
remedy isthe most cost effective of those alternatives evaluated.

Text: Full-text ROD document follows on next page.



Text :
RECORD OF DECI SI ON: DCE/ OR/ 21548- 376

Record of Decision for Remedial Action at the Chem ca
Pl ant Area of the Wl don Spring Site

Sept enber 1993
prepared by

U S. Department of Energy, Oak Ridge Field Office, Wl don Spring Site
Renmedi al Action Project

DECLARATI ON
SI TE NAME AND LOCATI ON

Wel don Spring Site
St. Charles County, M ssouri 63304

STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renmedial action for the
chenmical plant area of the Wel don Spring site in St. Charles County,

M ssouri. This renedial action was selected in accordance with the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act
(CERCLA), as anended, and to the extent practicable, the National G| and
Hazar dous Substances Pol |l uti on Contingency Plan (NCP), 40 CFR Part 300.

In making this decision, it is the U S. Departnent of Energy's (DOE' s)
policy to integrate National Environnental Policy Act (NEPA) values into the
CERCLA renedi al action process; however, it is not the intent of the DOE to
make a statenment on the legal applicability of the NEPA to CERCLA actions.
This single docunent is intended to serve as the DOE's Record of Deci sion
(ROD) under both the CERCLA and the NEPA.

The deci sion presented herein is based on the information available in the
Admi ni strative Record maintained in accordance with the CERCLA. The deci sion
is al so based on the issuance of the Proposed Plan for Renedial Action at
the Chemical Plant Area of the Wel don Spring Site (DOE 1992a), holding a
public neeting to receive coments on the Proposed Plan, and conpletion of
the Renedi al |nvestigation/Feasibility Study-Final Environnental | npact
Statenent (RI/FS-Final EIS). In addition, the DOE has consi dered al
comments received on the Proposed Plan and the RI/FS-Final EI'S documents in
the preparation of the ROD

As the | ead agency for the State of M ssouri regarding the Wel don Spring
Site Renedial Action Project, the Mssouri Departnent of Natural Resources
concurs that Alternative 6a: Renoval, Chenical Stabilization/Solidification
and Disposal On Site is the preferred remedy for the chem cal plant area of
the Wel don Spring site, and al so concurs with applicable and/or rel evant and
appropriate requirements (ARARs) and wai vers.



ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenenting the response action selected in the ROD, may
present a threat to human health and the environment.

DESCRI PTI ON CF THE REMEDY

The chemical plant operable unit renedial action is the third of five ngjor
response actions planned for the chem cal plant area. Previous response
actions included a renoval action involving the decontan nation and

di smant| enent of site structures with short-term storage of the material on
site until selection of a disposal option in this ROD and a renoval action
to treat inpounded surface water. In addition, bulk waste material fromthe
Wel don Spring Quarry is being placed in tenporary storage on site until the
sel ection of a disposal option.

Thi s operable unit addresses the various sources of contamination at the
chemical plant area including soils, sludge, sedinent, and materials placed
in short-termstorage as a result of previous response actions.

This remedi al action uses treatnent to address the principal threat
remai ning at the site, (e.g., raffinate pit sludges and certain soil from
the quarry). The nmgjor conmponents of this renmedy are:

Dredge sludge fromthe raffinate pits, excavate sedi ment from Frog
Pond and Ash Pond and three off-site | akes, and excavate soil from
specific locations (including two forner dunp areas, |ocations

adj acent to the chemical plant buildings on site, and 10 vicinity
properties off site) using standard construction equi pment and
procedures.

Renmove material stored at the tenporary facilities on site (including
bul k waste excavated fromthe quarry, treatnment residuals fromthe
water treatnment plants at the quarry and the chem cal plant area, and
buil ding material fromthe chem cal plant area) using standard
construction equi pnent and procedures.

Certain contanmi nated materials such as the raffinate pit sludges and

portions of quarry soil will be treated on site bycheni ca
stabilization/solidification. Treated and untreated materials
will be disposed of on site in a facility designed and constructed

specifically for the Wl don Spring site wastes.

Conti nued evaluation of vitrification as a contingency treatnent
opti on.

In reaching the decision to inplenment this renedial alternative, DOE

eval uated three other alternatives in addition to no action. The other
alternatives are: (1) Renoval, Vitrification, and Disposal On-site; (2)
Renmoval , Vitrification, and Disposal at the Envirocare Facility; and (3)
Renmoval Vitrification, and Disposal at the Hanford Reservation Facility. A
description of the alternatives is provided in the Decision Summary of the
ROD (attached), and is available in the Adnministrative Record. CERCLA' s



nine criteria (two threshold, five primary bal ancing, and two nodifying
criteria) set out in the NCP were used to evaluate the alternatives. The
sel ected renmedy and the contingency treatnent option represent the best
bal ance of key factors with respect to these criteria and are the
environnental ly preferable alternatives.

Short-term effectiveness, inplenentability, and cost are the key factors for
sel ection of the preferred alternative. The short-termeffectiveness of the
selected renmedy is greater than for the two alternatives that involve
transportation of the waste to off-site locations. The selected renedia
action is the nost inplenentable of all the alternatives evaluated in detai
because the chenical stabilization/solidification technology has been
utilized at other sites and would use readily avail able resources. Finally,
the selected renedy is the nost cost effective of those alternatives
eval uat ed.

STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment; it
conplies with Federal and State of M ssouri requirenents that arelegally
applicable or relevant and appropriate to the renedial action, except as
specifically waived pursuant to CERCLA, as set forth below, and is cost
effective. This remedy utilizes permanent sol utions and alternative
treatment (or resource recovery) technologies to the maxi mum extent
practicable, and satisfies the CERCLA statutory preference for renedi es that
enpl oy treatnment that reduces toxicity, mobility, or volune as a principa

el ement .

The foll owing Federal and State of M ssouri requirenments are wai ved under
this Record of Decision:

19 CSR 20-10.040 - State Rn-222 limt of 1 pCi/l above background in
uncontrol |l ed areas. CERCLA provision for waiver: Section
121(d)(4) (O .

40 CFR Part 268, Subpart E - Land Disposal Restrictions (LDR) storage
limtations. CERCLA provision for waiver: Section 121(d)(4)(C

40 CFR Part 268, Subpart C - LDR placenent restrictions. CERCLA
provi sion for waiver: Section 121(d)(4)(A).

10 CSR 25.5-262(2)(C) 1 - packagi ng, marking, and |abeling
requi renments. CERCLA provision for waiver: Section 121(d)(4)(A) and
Section 121(d)(4)(B).

40 CFR 761.75(b)(3) - Toxic Substance Control Act (TSCA) requirenents
for bottomlandfill liner. CERCLA provision for waiver: Section
121(d)(4) (D).

40 CFR 264.314(f) - restrictions regarding free liquids in CSS grout
pl aced in the disposal facility for purposes of disposing of CSS
treated wastes and to fill voids of dismantlement debris. CERCLA
provi sions for waiver: Section 121(d)(4)(B) and Section 121(d)(4) (D)



40 CFR Part 268.42, Subpart D - LDR treatnent standards based upon use
of a specified technology. CERCLA provision for waiver: Section
121(d) (4) (D).

40 CFR 61, Subpart M - National Em ssion Standards for Hazardous Air
Pol | utants (NESHAPs) requirenents for asbestos storage. CERCLA
provi sion for waiver: Section 121(d)(4)(B).

40 CFR 761.65(a) - TSCA requirenent for PCB storage and di sposal
CERCLA provision for waiver: Section 121(d)(4)(A).

Because both the sel ected and contingency renedies would result in hazardous
substances renmi ning on site above health-based |levels (within the

engi neered di sposal facility), a review will be conducted within five years
after this renmedial action is conplete in accordance with CERCLA to ensure
that the renmedy continues to provide adequate protection of human health and
t he environnent.

All practicable nmeans to avoid or mnimze environnental harm from

i mpl enentation of the selected remedy have been adopted. Excavation of
contanminated soil in an area extending into the Schote Creek 100year
floodplain will be conducted using sedinent controls to mininze off-site
transport of contaninated materials and no net change in flood potential is
expected due to these actions. A nitigation action plan will be prepared
for dredgi ng and excavation activities in areas considered to be wetlands to
m nimze adverse inpacts. Final site |ayout and design will include al
practicabl e nmeans (e.g., sound engineering practices and proper construction
practices) to mnimze environnental inpacts.
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DECI SI ON SUMVARY
1 SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Wel don Spring site is located in St. Charles County, M ssouri, about 48
km (30 m) west of St. Louis (Figure 1-1). The site consists of two
geographically distinct areas: the 88-ha (217-acre) chem cal plant area,
which is about 3.2 km (2 nmi) southwest of the junction of Mssouri (State)
Route 94 and U. S. Route 40/61, and a 3.6-ha (9-acre) |inestone quarry, which
is about 6.4 km (4 nmi) south-southwest of the chem cal plant area. The
chemical plant area and the quarry are accessible from State Route 94, and
both are fenced and closed to the public. This renedial action addresses
sources of contamination at the chem cal plant area, hereafter referred to
as "the site," and its vicinity. This action also represents the sel ected
di sposal option for contam nated bul k waste material fromthe quarry and
vicinity areas.

The site was initially used by the Arny during the 1940s to produce the

expl osives trinitrotoluene (TNT) and dinitrotoluene (DNT). After extensive
denolition, decontam nation, and regrading, the chenical plant was built by
the U.S. Atom c Energy Comnm ssion (AEC, a predecessor of the U S. Departnent
of Energy [DOE]) to process uranium and thorium ore concentrates during the
1950s and 1960s. Radioactively and chemically contamn nated waste was

di sposed of at the site during this period, and waste was di sposed of in the
quarry by both the Army and the AEC fromthe 1940s through the 1960s.

Radi oactive contaninants are primarily radionuclides of the natural uranium
and Th-232 decay series; chenical contam nants include naturally occurring
nmetal s and inorganic anions, as well as organic conpounds such as

pol ychl ori nated bi phenyls (PCBs) and nitroaromatic conpounds.

Site features include about 40 buildings (currently being dismantled), four
raffinate pits, two ponds (Ash Pond and Frog Pond), and two forner dunp
areas (north dunmp and south dunp) (Figure 1-2). Mst of the |and surface
around the buildings is paved or covered with gravel; the remai nder of the
site contains a variety of grasses and scattered small shrubs and trees.
Much of the site is routinely nowed, and little undisturbed and/or natura
habitat exists except in the northern quadrant. Soil in the two dunp areas
and at scattered | ocations throughout the chem cal plant is radioactively
contam nated; discrete |ocations also contain elevated concentrations of
certain nmetals and a few organi c conpounds. Portions of the site are
classified as prime farm and soil by the U S. Soil Conservation Service on
the basis of soil type, slope, and drainage.

The raffinate pits cover about 10 ha (26 acres) in the southwestern portion



of the site. They were excavated from existing soil during the operationa
period of the chenical plant to receive waste slurry fromthe processing
operations. These pits constitute the nost heavily contam nated area and
contain about 150,000 n{3] (200,000 yd[3]) of sludge and a comnbi ned average
216,000 nf 3] (57,000,000 gal) of water. In addition, some druns and rubble
fromthe Arnmy's earlier decontam nation activities at the chemi cal plant
wer e di sposed of primarily in the fourth pit.

Ash Pond covers about 4.5 ha (11 acres) in the northwestern portion of the
site. This area received fly ash fromthe steam plant during the operationa
period. Frog Pond covers about 0.3 ha (0.7 acres) in the northeastern part
of the site and served as a settling basin for flows fromthe pilot plant.
The conbi ned vol ume of surface water in these ponds averages about 8,700

n 3] (2,300,000 gal). The four pits and two ponds conbi ned cover about 15
ha (38 acres) and are included on the Wetlands Inventory Map produced by the
U.S. Departnent of the Interior.

The site is transacted by a surface water divide (Figure 1-3), and the
natural |and surface is gently sloping. Surface runoff fromthe southern
portion of the site flows south toward the Mssouri River via a 2.4-km (1.5-
m ) natural channel referred to as the Southeast Drainage; runoff fromthe
remai nder ofthe site flows north toward the M ssissippi River. Soil in the
Sout heast Drai nage is radioactively contam nated as a result of past

di scharges, and intermttent flows continue to carry contam nants off site
fromsurface runoff down the channel. A small portion (about 0.5 ha [1.3
acres]) of the northern area of the site along the drainage |eading off site
from Ash Pond is within the 100-year floodplain of Schote Creek, a perennia
stream west and north of the site. The affected area represents a very
smal |l fraction (<0.01% of that floodplain. Contaminant levels in site
runoff have recently decreased as a result of interimactions to divert
surface flow around contam nated soil areas such as the south dunp and to
renmove suspended solids using a siltation pond, straw, and vegetative cover.

The site is also situated atop a groundwater divide. G oundwater in the
shal | ow Burlington Keokuk Limestone aquifer south of the divide flows toward
the Mssouri River, and groundwater north of the divide flows north toward
the M ssissippi River. Goundwater in this shallow aquifer beneath the site
and the nearby area (e.g., the Arny property) is contam nated with nitrates,
sul fates, nitroaromatic conmpounds, sone heavy netals, and uranium No
drinking-water wells are currently conpleted in this aquifer, either on site
or in the inmediate vicinity. The limted data available for the deep
productive St. Peter Sandstone indicate that groundwater in this aquifer is
not contani nat ed.

About 22 ha (55 acres) in the northern quadrant of the site have been
relatively undi sturbed and are essentially grassland/old-field habitat with
sonme secondary forest growth. A wide variety of species occurs on site,
especially in this northern portion. Deer, rabbits, raccoons, squirrels,
turtles, frogs, wild turkeys, geese, and ducks have been observed. The site
does not provide critical habitats for any Federal -listed threatened or
endangered species, and no Federally |isted species have been sighted in the
chenmical plant area. Two State-listed species, the pied-billed grebe (a
State rare species) and the Swainson's hawk (a State endangered species)
have been reported for the site, although there is no evidence that either



speci es breeds on or uses the site year-round.

The site is bordered by the August A. Busch Conservation Area to the north,
the Wel don Spring Conservation Area to the south and east, and the U S. Arny
Reserve and National Guard Training Area to the west (Figure 1-4). The two
wildlife areas are managed by the M ssouri Departnment of Conservation and
are open throughout the year for recreational uses; together, these areas
recei ve about 1,200,000 visitors each year. Arny reserve troops had
previously used the Arny property each year, primarily for weekend training
exercises. This Army property and portions of the wildlife areas constitute
t he bal ance of the forner ordnance works and are also |listed on the Nationa
Priorities List (NPL). Soil at several small |ocations on the Arny property
and in the two wildlife areas contains generally |ow | evels of radioactivity
as a result of previous site activities. Three |lakes in the Busch
Conservation Area also contain low |l evels of radioactivity as a result of
surface runoff. These |akes also show el evated | evels of |ead, barium and
arsenic, although there is no known source fromthe site.

A State of M ssouri highway maintenance facility is |ocated on State Route
94, just northeast of the site entry gate, and Francis Howell Hi gh School is
| ocated about 1 km (0.6 m) east of the site (Figure 1-4). The nmintenance
facility enploys nine staff and one nmechanic. The school enploys about 160
faculty and staff, and about 1,600 students currently attend. The two

cl osest comunities to the site are Wl don Spring and Wl don Spring Hei ghts;
they are | ocated about 3.2 km (2 nm) east of the site and have a conbi ned
popul ati on of about 850. Three residences are located within this 3.2 km (2
m) distance fromthe site, the closest of which is a trailer occupied by
the janitor at the high school. The largest city in the county is St.
Charles; it is |located about 24 km (15 m ) northeast of the site and has a
popul ati on of about 50, 000.

2 SITE H STORY

In April 1941, the U. S. Departnment of the Arny acquired about 7,000 ha
(17,000 acres) of land in St. Charles County, Mssouri, to construct the

Wel don Spring Ordnance Works - a production facility for trinitrotol uene
(TNT) and dinitrotoluene (DNT) explosives. The facility began operations in
1941 and closed in 1946. By 1949, all but about 810 ha (2,000 acres) of the
ordnance works property had been transferred to the State of M ssouri and
the University of Mssouri for use as wildlife area and agricultural |and.
Except for several small parcels transferred to St. Charles County, the
remai ni ng property becane the chemical plant area of the Wl don Spring site
and the adjacent U S. Arny Reserve and National Guard Training Area.

In May 1955, the U S. Atonic Energy Commi ssion (AEC) acquired 83 ha (205
acres) of the property fromthe Arnmy for construction of a uranium feed
materials plant. An additional 6 ha (15 acres) was |later transferred to the
AEC for expansion of waste storage capacity; i.e., to construct the fourth
raffinate pit. Considerable explosives decontam nati on and regradi ng
activities were conducted prior to constructing the chenical plant. Uranium
and thorium ore concentrates were processed at the plant from 1957 to 1966.

Pl ant operations generated several chem cal and radi oactive waste streans,
including raffinates fromthe refinery operation and washed slag fromthe



urani um recovery process. Waste slurries were piped to the raffinate pits,
where the solids settled to the bottom and the supernatant |iquids were
decanted to the plant process sewer. This sewer drained off site to the

M ssouri River via the Southeast Drainage. Sone solid waste was al so

di sposed of on site during the plant's operational period. The quarry,

whi ch had been used by the Arny since the early 1940s to dispose of
chemically contam nated waste, was transferred to the AEC in July 1960.
Radi oacti vel y contani nated wastes such as uranium and thorium residues,
bui | di ng rubbl e, and process equi pnent were di sposed of in the quarry

t hrough 1969.

The Arny reacquired the chem cal plant property in 1967 and began
decont anmi nation and di smantling operations to prepare the facility for
her bi ci de production. Mich of the resultant debris was placed in the
quarry; a small amunt was also placed in the fourth raffinate pit. The
project was canceled in 1969 prior to any production, and the plant has
remai ned essentially unused and in caretaker status since that tine. The
Arny returned the raffinate pits portion of the chemical plant area to the
AEC in 1971 and the renmmi nder of the property to the U. S. Departnent of
Energy (DOE) in 1985. Prior to that transfer, the Arny conducted buil ding
repair and additional decontami nation activities in 1984. The DOCE
established a project office at the site in 1986 to support cleanup
activities, and several interimresponse actions have been devel oped and

i mpl emented since that tine.

The U.S. Environnental Protection Agency (EPA) listed the quarry on the
National Priorities List (NPL) in 1987, and the chem cal plant area was
added to this listing in 1989. The bal ance of the former Wel don Spring
Ordnance Works property, which is adjacent to the DOE portion of the
property and for which the Army has responsibility, was added to the NPL as
a separate listing in 1990.

A Record of Decision was prepared for managenent of the Wel don Spring quarry
bul k wastes in 1990. The selected renedy entail ed renoval of the bulk
wastes fromthe quarry, transportation along a dedicated haul road to the
chenmical plant area, and interimstorage in the tenporary storage area south
of the raffinate pits. This work is presently underway.

3 H GHLI GHTS OF COMMUNI TY PARTI CI PATI ON

A Renedi al Investigation/Feasibility Study (RI/FS) process was conducted for
the Wel don Spring site in accordance with the requirements of the

Conpr ehensi ve Environnmental Response, Conpensation and Liability Act
(CERCLA), as anended, to docunent the proposed nmanagenent of the chenica

pl ant area as an operable unit for overall site remediation and to support

t he conprehensive di sposal options for the entire cleanup. Docunents

devel oped during the RI/FS process included the Renedial Investigation (DCE
1992b), a Baseline Assessnment (BA) (DCE 1992c), a Feasibility Study (DOE
1992d), and a Proposed Plan (PP) (DCE 1992a). These docunents incorporate
val ues of the National Environmental Policy Act (NEPA), and they represent a
| evel of analysis consistent with an Environnental |npact Statenent (EIS).
Together, the RI, BA FS, and PP are the required prinmary docunents
consistent with the provisions of the First Anended Federal Facility
Agreenent entered into between the U S. Departnent of Energy (DOE) and the



U.S. Environnental Protection Agency (EPA). |In accordance with Section 117
of the CERCLA, copies of these final docunents were released to the public
on Novenber 20, 1992. A public notice announcing the availability of these
docunents and the date for the public hearing was published in the St.

Charl es Journal on Novenber 22, 1992.

The RI, BA, FS, and PP, along with other docunents in the Adm nistrative
Record, have been made avail able for public reviewin the public reading
room at the Weldon Spring site. Copies have al so been nade available to the
public in information repositories at Francis Howell Hi gh School and at
three branches of the St. Charles City/County Library: Kathryn M Linneman,
Spencer Creek, and Kisker Road. A notice of availability of these docunents
was published in the St. Charles Journal and the St. Charles Section of the
St. Louis Post-Dispatch on Novenber 22, 1992. An informational bulletin was
al so prepared to summari ze this proposed action and facilitate the comunity
partici pati on process.

A public coment period for this renmedial action was held from Novenber 20,
1992, through February 19, 1993. A public hearing was held on Decenber 16,
1992, at The Columms in St. Charles, Mssouri, as part of the public
partici pation process. This public hearing was advertised in the newspaper
announcenents |isted above. At this neeting, representatives fromthe DOE
and the EPA Region VII received conments fromthe public about the site and
the renedial alternatives under consideration. Transcripts of the public
nmeeting are included as part of the Admi nistrative Record for this operable
unit remedial action. The Administrative Record includes the information
used to support the selected remedy. All public comments were considered in
t he deci si on-nmeki ng process for determ ning the sel ected renedy.

A report of this hearing was featured in the site's publication, WSRAP
Updat e, copies of which were distributed to about 70,000 residences in St.
Charl es County on February 7, 1993.

A detail ed response to the conments received during the public coment
period for this renmedial action was devel oped as a separate docunment and may
be found in the Admi nistrative Record and the information repositories. A
responsi veness sunmary that addresses the nmjor issues raised during the
public coment period is attached to this Record of Decision. This decision
docunent presents the selected renedial action for nmanagi ng the chemnica

pl ant area of the Wl don Spring site in accordance with the CERCLA, as
anended, and to the extent practicable, the National Contingency Plan (NCP).
The decision for this site is based on the Adm nistrative Record. 4 SCOPE
AND ROLE OF REMEDI AL ACTI ON

Thi s proposed renedial action is the major conponent of overall site cleanup
(Figure 4-1), and addresses conprehensive di sposal decisions for the
project. The primary focus of this action is contam nated nmaterial at the
chenmical plant area, including that generated as a result of previous
response actions. However, the scope also includes the disposition of

mat eri al that may be generated by upconing actions (e.g., at the Southeast
Drai nage and the quarry). Although cl eanup decisions for other conponents of
site remedi ation are not included in the scope of this action, the

contami nated material that could be generated by future response actions is
bei ng considered to facilitate an integrated di sposal decision. The types



of material that could result fromfuture actions are the same as those
bei ng addressed in this action; i.e., soil, sedinent, vegetation, and
cont ai neri zed process waste fromthe water treatnent plants.

As used in this Record of Decision (ROD) and associated site docunents, the
use of the term"on site" refers to all areas, contam nated or otherw se
that exist within the physical boundaries of the Wel don Spring Chenica

Pl ant (WBCP) and the Weldon Spring Quarry. The quarry and the chem ca

pl ant areas are reasonably close in proximty, and are conpatible with
regard to renedi ati on approach. Therefore, they are considered one

Conpr ehensi ve Environnmental Response, Conpensation and Liability Act
(CERCLA) site for purposes of this renedial action. "Of site" refers to

t hose adj acent or nearby properties not |located within the physica
boundari es of the WSCP

Several interimresponse actions have been selected for both the chenica
pl ant area and the quarry and are currently being desi gned and/ or
i mpl emented. The primary interimactions are sunmmari zed as fol |l ows:

Excavation of solid wastes fromthe quarry, with transport to the
chenmical plant area for controlled storage in a tenporary storage area
(TSA) pending the disposal decision presented in this ROD

Renmoval and treatnent of ponded water fromthe quarry, with transport
of the treatnment residuals to the chem cal plant area for controlled
storage as above.

Renmoval and treatnent of ponded water from surface water inpoundnents
at the chemical plant area, with controlled storage of the treatnent
resi dual s as above.

Consol idation and contai nerization of abandoned chenicals and process
wast es.

Decont anmi nati on and di smantl enent of site structures, with controlled
storage in the material staging area (MSA) and/or the TSA as above.

These renoval actions have been (and are being) conducted to respond to
contanmi nant releases and to nitigate health and safety threats in accordance
with CERCLA requirenents. The actions have al so been conducted in
accordance with Council on Environnental Quality regulations for

i mpl ementing the procedural provisions of the National Environnmental Policy
Act (NEPA) .

The role of this proposed renmedial action is to establish appropriate
responses and final conditions for solid material at the chemical plant area
and to identify an appropriate disposal decision for waste generated by
project cleanup activities. The action addresses managenent of the
following materials to mnimze potential releases and rel ated exposures:

Sl udge, sedinment and soil fromthe raffinate pits and ponds; site-w de
soil (e.g., frompast dunp and spill areas); and soil and sedi nent
fromvicinity properties.

U Structural debris in storage at the MSA



Solid material excavated fromthe quarry - including soil, sedinment,
process residues, rock, building rubble and equi pment, and vegetation
- and in storage at the TSA

Cont ai neri zed wastes, including residuals generated by the two water
treatment plants and in storage at Building 434, the TSA, or other
engi neered facilities.

Cl eanup deci sions for sedinent and soil in the Southeast Drainage,
groundwat er beneath the chemical plant area, and material remaining at the
quarry follow ng bul k waste renoval (including groundwater) are not included
in the scope of the current renedial action. Separate environnmenta
docunentation will be prepared within the next several years to support

cl eanup decisions for those |ocations and nmedia. These docunents will be
devel oped in consultation with the U S. Environnental Protection Agency
(EPA) Region VIl and the State of M ssouri.

5 SITE CHARACTERI STI CS

The site has been extensively studied to determ ne the nature and extent of
contamination in various nmedia. These studies have produced thousands of
data records for soil, surface water, sludge, sedinment, and buil ding

mat eri al and other debris. G oundwater has al so been sanpled, and linmted
bi ota sanpling has been conducted. This information has been used to
identify areas and nedia for cleanup. The results of these studies are
presented in the Renedial Investigation for the Chem cal Plant Area of the
Wel don Spring Site (RI) (DOE 1992b). A general description of the
environnental setting at the Weldon Spring site is presented in Section 1
i ncludi ng a discussion of key source areas and general contan nant

i nformati on.

The primary source areas and key contam nants that have been identified at
the site are summarized in Table 5-1. The estinmated areas and vol unesof
cont anmi nat ed nedi a addressed by the di sposal decision under this action are
summari zed in Table 5-2. The concentration ranges of the ngajor radioactive
and chemical contaminants at the site are listed in Tables 5-3 and 5-4. A
di scussi on on background | evels of these contaminants is presented in
Section 2 of the Feasibility Study (FS) (DOCE 1992d).

The Rl information was used to assess human health and ecol ogi cal risks for
the site to determine if adverse effects could result from possible
exposures. Site characteristics were evaluated for this assessnment in order
to identify the primary nmechani sns of contani nant rel ease and pat hways by
which site contami nants could be transported to potential receptors (hunmans
and biota). The primary nechani sns and transport pathways identified for the
site are:

Surface runoff fromon-site areas to off-site drainage soil and
surface water.

Surface water loss to groundwater via losing streans off site.

Groundwat er di scharge to surface water via gaining streams off site.



Leaching from contani nated surface and/or subsurface soil, sedinent,
or sludge to groundwater

Ext ernal gamma radiati on fromradi oactively contam nated surfaces,
i ncludi ng building material and soil

At nospheric di spersion of radon from radi um contam nated soil

At nospheric di spersion of fugitive dust containing uranium thorium
and radi um

In addition to areas of contam nation on site, several off-site |ocations
are contanminated as a result of releases that occurred during the
operational period of the chemi cal plant (such as the release of raffinate
pit surface water to the Southeast Drainage) in addition to ongoing rel eases
(e.g., via surface runoff over contam nated soil and | eaching of
contanminants fromthe raffinate pits to groundwater). These off-site

| ocations include Burgernei ster Spring and three | akes in the Busch
Conservation Area and 10 vicinity properties, one of which is the Southeast
Drai nage (which includes intermttent flow that is |ost underground and
reemerges downstreamthrough a series of springs).

In order to devel op specific cleanup decisions, a variety of information was
used to estinmate possible human health and ecol ogical risks associated with
the site. This information includes contam nant data fromthe extensive
site characterization effort, fate and transport consi derations, possible
receptors, different types of exposures that could occur, and toxicologica
data devel oped by the U S. Environnmental Protection Agency (EPA) fromthe
scientific literature. The risk estimtes focus on the nedia and | ocations
addressed by this renedial action. Section 6 discusses the receptors and
routes of exposure, and al so summarizes the risk assessnent results.

Several key factors are relevant to the fate and transport of site

contami nants and the potential for human and ecol ogi cal exposures. First,
certain interimactions at the site have not yet been conpleted - including
di smant | enent of all buildings and renoval and treatnment of water fromthe
raffinate pits. (The latter is to be coordinated with raffinate sludge
renmoval .) Therefore, although exposures to these areas are expected to be
reduced within the next several years as these actions are inplenented,
related estimates (those health risk assessnments perfornmed for the building
and raffinate-pit areas) were included in the Baseline Assessnent (DOE
1992c) for the site. Second, surface water in the raffinate pits currently
limts the emanati on of radon, external ganma radiation and wi nd di spersion
of the fine-grained sludge. |If, in a future scenario, no site controls were
in place and the surface water in the raffinate pits drained away (e.g.
froma break in the dikes), air pathways could become an inportant exposure
consi deration for nearby individuals. Except in such a case, the air

pat hway does not play a role in contam nant transport because of the nature
of surface features (including vegetation) and | ocal neteorol ogica

condi tions.

Local geol ogy and geochem stry also play a role in contami nant transport.
Solution features are present in the vicinity of the site, although the site



itself is not considered to be situated in an area of significant coll apse
potential. Site geology and surface water and groundwater flow were studied
in coordination with the State of M ssouri Departnment of Natural Resources,
Di vi sion of Geol ogy and Land Survey. This testing did not detect void space
in the overburden or soil material, and voids in the |inestone bedrock were
few and small (with 90% of the void space within the upper 3 m[10 ft] of
bedrock). No open subsurface networks were identified on site.

In addition, all surface water drainages on the chemical plant site are
classified as gaining. Dye trace tests indicate that small voids do exi st
(e.g., in the weathered portion of the |inestone bedrock), but results
suggest that they are isolated. Thus, although contami nants that |each to
groundwater (or are lost to the subsurface via nearby |osing streans off
site) could be further transported through solution channels rather than by
diffuse flow, study results indicate that such transport at the site would
be limted. In addition, clays in the overburden present |ow hydraulic
conductivity and consi derable attenuation capacity for contam nants that may
| each from contami nated areas. (The site geology and fl ow characteristics
continue to be evaluated in support of future docunments and deci sions for
the groundwat er operable unit. These docunents will include an eval uation
of potential exposure to groundwater.)

6 SUMMARY OF SITE RI SKS

Potential human health effects associated with the chemical plant area of
the Wel don Spring site and nearby off-site | ocations were assessed by
estimating the radiol ogical and chem cal doses and associ ated health risks
that could result from exposure to site contami nants. The assessnent, which
considered both current and future site conditions, is given in the Baseline
Assessnent for the Chemical Plant Area of the Wel don Spring Site (BA) (DCE
1992c) and in an updated rebaseline assessnent in Appendi x E of the
Feasibility Study for the Chemical Plant Area of the Wel don Spring Site (FS)
(DCE 1992d). Inpacts to environnental resources are also addressed in the
Basel i ne Assessnent.

6.1 Contam nants of Concern

Radi oactive and chemi cal contam nants and their concentrations in affected
nedia are listed in Tables 5-3 and 5-4. The contani nants of concern for the
human health assessment were identified fromthose detected in site soil
surface water, sedinment, sludge, and buildings, and they represent the mgjor
chemical classes present at the site. These contami nants include

radi onucl i des, netals, inorganic anions, nitroaromatic conpounds, polycyclic
(or polynuclear) aromatic hydrocarbons (PAHs), polychlorinated biphenyls
(PCBs), and asbestos. Selection of the contam nants of concern was based on
both the history of site operations and an eval uation of characterization
data with respect to the distribution and concentration of contam nants in
the various nedia at the site and the potential contribution of individua
contam nants to overall health effects.

6.2 Exposure Assessnent

6.2.1 Contam nant Fate and Transport



The fate and transport of contam nants rel eased into the environnent at the
site were evaluated to determine potential exposure points. Human exposures
eval uated were those resulting frompotential contact with sources and
affected nedia within the site boundary and contam nated nedia at off-site
areas inpacted by transport fromthe site.

The principal source areas and contaminated nedia identified at the site are
(1) chenical plant buildings; (2) surface water and sludge at the four
raffinate pits; (3) surface water and sedi nent at Frog Pond and Ash Pond
(conservatively represented by the raffinate pits in this assessnent because
the contaminant |evels are nmuch higher in the pits); (4) contaninated soi

at the north dunp, at the south dunp, at the coal storage area, around
certain chem cal plant buildings, and at other scattered | ocations; (5)
groundwater in the upper aquifer in the Burlington-Keokuk Linestone; and (6)
contai nerized chemicals in storage in Building 434.

O f-site locations and nedia that have been inpacted by contan nant
transport fromthese source areas include surface water and sedinent in the
Sout heast Drai nage (Wl don Spring Wildlife Area) and in Burgerneister Spring
and Lakes 34, 35, and 36 (Busch Conservation Area). Soil at discrete areas,
referred to as soil vicinity properties, is also contanminated as a result of
past operations (Table 5-1).

The mj or pat hways that have resulted in contam nant transport to these off-
site locations are surface water runoff, surface water |oss to groundwater
(via losing streams), groundwater discharge to surface water (via gaining
streans), and | eaching from surface and/or subsurface material to
groundwater. 6.2.2 Exposure Scenari 0s

To address the changing site configurations, five assessnents were conducted
for the chemical plant area that considered tinme, institutional controls,
and | and use. A sixth assessment was conducted for the off-site areas

i npacted by site releases. The receptors, areas and nedi a contacted, and
routes of exposure evaluated for these assessnments are sunmarized in Tabl es
6-1 and 62 and are described as foll ows.

For the first assessnment, the site configuration as of early 1992 was
evaluated to identify potential health effects under baseline conditions.
These conditions include the presence of the raffinate pits and buil dings
but not the tenporary facilities such as the tenporary storage area (TSA),
mat eri al staging area (MSA), and water treatnment plant that will be
conpleted to support interimactions. About 200 workers are currently on
site, and public access is controlled by a perinmeter fence and security
guards. The potential on-site receptors identified for these conditions are
a site nmmintenance worker and a trespasser. A swimer was al so evaluated to
address the possibility that an intruder mght swimin the raffinate pits.

The sane baseline site configuration was evaluated for the second assessnent
as for the first assessnment, but it was hypothetically assuned that U S.
Department of Energy (DOE) and other workers were no |longer at the site and
access was no |longer controlled. This assessnent pernits an eval uation of

l ongterminpacts that mght occur in the absence of any further

cl eanup. Under these conditions, land use on site was assuned to be



recreational because the site is adjacent to two wildlife areas where
recreational use is expected to continue into the reasonably foreseeable
future. Consequently, a recreational visitor was identified as the future on
-site receptor. To address possible exposures to contan nated gane, a
sportsman who was assuned to hunt on site was al so eval uated. Because a
sportsman mght also fish at the off-site |akes, on-site and off-site
exposures were conbined for this receptor. Potential exposures were al so
assessed for an individual (youth) who was assuned to swimin the raffinate
pits. The first and second assessnents are presented in the BA (DOE 1992c).

For the third and fourth assessnments, which are presented in Appendi x E of
the FS (DCE 1992d), the site configuration was assunmed to reflect conditions
associated with recent interimactions that are in various stages of

pl anni ng and i npl ementati on. These actions include dismantling the chenica
pl ant buildings and storing the material at the MSA, storing the bul k wastes
excavated fromthe quarry at the TSA, and renoving and treating water from
the raffinate pits (Section 4). The purpose of these two assessnents was to
identify inmpacts that could occur if no further cleanup actions were taken
at the site beyond those that have already been initiated, and assum ng they
are conpleted. These actions will result in interimor transitional site
condi tions because they represent only a partial conpletion of overal

cl eanup plans, pending inplenentation of the renedial actions identified in
this Record of Decision (ROD).

Both short-term and | ong-term assessnents were conducted for the interim
site configuration. The short-term assessnent eval uated possi ble health
effects fromthe transitional site conditions for the reasonable scenario
under which the DOE remains on site and existing institutional controls
(e.g., access restrictions) are nmintained; the nmai ntenance worker and
trespasser were the receptors evaluated. The |long-term assessnent of the
interimsite configuration eval uated exposures that could occur in the nore
extended future (e.g., after 100 years), hypothetically assum ng that the
DOE is no | onger present and access to the site is unrestricted. Under
these conditions, the nost likely land use is recreational; therefore, the
receptor evaluated was a recreational visitor

The fifth assessnent was conducted to focus the devel opment of prelinminary
cleanup criteria for site soil. Soil is the only mediumfor which criteria
wer e devel oped within the scope of the current renedial action because the
ot her nmedi a have been addressed by interimactions. Therefore, a nodified
site configuration was eval uated by focusing on soil areas and not including
the raffinate pits, buildings, and tenporary facilities. For this
assessnment, which is presented in Appendix E of the FS (DOE 1992d), it was
hypot hetically assuned that the DOE is no | onger present, that access is
unrestricted, and that land use in the area m ght change in the extended
long term (e.g., after 100 to 200 years and beyond). Four receptors were
eval uated for this |l ongterm assessnent of the nodified site configuration:
a recreational visitor, a ranger, a resident, and a farner.

For the sixth assessnment, off-site exposures were evaluated for a nmenber of
the general public at Burgerneister Spring; Lakes 34, 35, and 36; the

Sout heast Drai nage; and specific soil vicinity properties. Although nost of
these areas are located in the Wl don Spring and Busch conservati on areas,
several vicinity properties are |ocated on the adjacent Arny |land to which



access is currently restricted. Recreational use of the conservation areas
is expected to continue for the reasonably foreseeable future; hence, this
assessnment estimated exposures to the contam nated areas for a recreationa
visitor. (Ongoing and likely future exposures on the Arny | and woul d be
bounded by those associated with recreational use because use of this |and
by Arny personnel isless frequent. To be conservative, recreational use of
those vicinity properties was evaluated for both the current and future
assessnments.) A swimrer was al so evaluated for the off-site | akes.

Contanminant levels at the off-site locations are expected to renmain the sane
or be sonmewhat |ower in the future because interimactions are mitigating
site rel eases. Therefore, one assessnent was conducted for both current and
future exposures that extend to 100 or 200 years and beyond. This
assessnment is presented in the BA (DOE 1992c).

Current data for the Southeast Drainage are limted, so exposures associ ated
with this location will be reevaluated in greater detail within the next
several years after nore data becone available. For the remaining vicinity
properties, the results of the |long-term assessnment of the nodified site
configuration that considered nonrecreational |and uses for on-site soil are
i ncorporated into decisions for off-site soil. This addresses the
possibility that |ocal |and use m ght change in the extended future.

6.2.3 Exposure Point Concentrations

Exposure point concentrations for the various nedia addressed in the
exposure assessnment were deternmined on the basis of data availability and
the objective of the analysis. For the radioactive contamni nants, not al
contanmi nants of concern were directly measured. To address this issue,
informati on fromthe radi ol ogi cal source termanalysis for site soil and
raffinate-pit sludge was used to infer concentrations of radionuclides was
directly neasured. Extensive data were available for soil, and contani nant
het er ogeneity was addressed by conducting both a site-wi de and a | ocati on-
specific analysis for all receptors except the farner. For the site-w de
anal ysis, the 95% upper confidence limt of the arithnetic average (UL[95])
val ue was used as the exposure point concentration for each contam nant.

For the | ocation-specificanalysis, actual neasurenents from each sanple

| ocati on were used as the exposure point concentrations. For the farner
anal ysis, the 4-ha (10-acre) Ash Pond area was the basis for exposure point
concentrations. It was recognized that a larger area is required to support
a famly farm and this area was chosen because it is the npst radioactively
contam nated and contains nost of the chenical contam nants of concern. The
farmer-area approach consisted of two nmethods: for chem cal contam nants,
the UL[95] of the arithmetic average from borehol e neasurenents in the Ash
Pond area was used; for radionuclides, the contour-weighted val ue was used.
This value was deternined using a statistical technique (kriging).

For the assessnents evaluating current site conditions, exposure point
concentrations for air were nodeled from UL[ 95] values for the southern
portion of the site, which is considered the nost |ikely source of fugitive
dust under baseline conditions. This nodeling approach was used because
measurements are not available for all airborne contami nants. Under future
conditions, where the site configuration has changed, exposure point
concentrations for the recreational visitor, ranger, and resident were



nodel ed from soil UL[95] values for the entire site. For the farner,
exposure point concentrations were nodeled from soil concentrations
consistent with the other pathways. For sludge, sedinent, and surface

wat er, maximum concentrations were used as the exposure point concentrations
(with one exception), because screening-level analyses were conducted for
these nedia and certain limtations exist for the avail able data. The
exception is uraniumin surface water at the Southeast Drainage, in which
water flows intermttently and neasured concentrations vary w dely over tine
with runoff conditions; half the maxi num nmeasured concentration was used to
represent this exposure point concentration over the 30-year exposure

peri od.

For radi oactive contanination in the buil dings, averageconcentrations from
Bui l ding 403, a fornmer process building that is heavily contani nated, were
used to represent exposure point concentrations for all buildings. The

UL[ 95] val ue was used for residual PCB contanination frominformation for
Bui | di ng 408, and airborne concentrati ons of asbestos were determ ned from
UL[ 95] values for Building 201. C eanup decisions have al ready been nade
for buildings and surface water, so results of these conservative anal yses
are considered as screening-|evel information.

On the basis of the types of contanmi nants present at the site (i.e., nopst
are relatively immbile and resistant to bi odegradati on) and the

i mpl enmentation of release controls to prevent further off-site rel eases, the
contam nant levels at on-site and off-site areas are assuned to be simlar
to current conditions. G ven that processing operations at the site ceased
approximately 40 years ago, this is expected to be a reasonabl e but
conservative assunption, with one exception. Ingrowth of Rn-222 from
urani um woul d produce a peak concentration approxi mately 200, 000 years in
the future. This factor has been considered in the devel opnment of cl eanup
criteria. 1In general, other contanmi nant |evels would be expected to
decrease over tinme as a result of natural processes. Hence, the exposure
poi nt concentrations for the receptors eval uated under possible future site
conditions were the sane as those evaluated for current onsite receptors,
and simlarly, the exposure point concentrations for a future recreationa
visitor off site were assumed to be the sane as those assessed for the
current off-site recreational visitor. Because the exposure paraneters for
the off-site recreational visitor would al so be the same under current and
future conditions, only one assessnment was conducted for this receptor

6.3 Toxicity Assessnent

Cancer and chemcal toxicity are the two general health-effect end points
from exposure to site contam nants. Cancer induction is the prinmaryhealth
ef fect associated with radi onuclides at the site, and 17 of the chenica
contanmi nants of concern are classified as potential carcinogens. Four of
the 17 are classified as Goup A carcinogens (arsenic, chromum VI, nickel
and asbestos), for which strong evidence exists for human carcinogenicity.

A nunber of toxic effects are linked with exposure to noncarci nogenic
contami nants. Uraniumis the nost significant contributor to
noncar ci nogeni ¢ health effects associated with site soil, and the chemnica
toxicity associated with human exposure to uraniumis kidney damage. The
PCBs inside the chenical plant buildings, and at a few soil |ocations, also



contribute significantly to potential chem cal carcinogenicity and toxicity,
which is characterized by skin effects and |iver danmage

Potential carcinogenic risks from exposures to radiation were estimated
usi ng a two-phase evaluation. For the first phase, radiati on doses were
calculated for all relevant radionuclides and pat hways usi ng dose conversion
factors (DCFs) based on dosinetry nodel s devel oped by the Internationa

Conmmi ssi on on Radi ation Protection. Radiological risks were cal cul ated by
nmul ti plying the doses by a risk factor which represents an age-aver aged
lifetime excess cancer incidence per unit intake (and per unit externa
exposure). Three separate risk factors were used: (1) a risk factor of 3.5
x 10[-4]/working-level month (WM was used for inhalation of Rn-222 and its
short-1lived decay products; (2) a risk factor of 1.2 x 10[-4]/W.M was used
for inhalation of Rn-220 and its short-lived decay products; and (3) a risk
factor of 6 X 10[-7]/nmem was used for all other exposure routes.

The potential for carcinogenic and noncarcinogenic effects of human exposure
to chem cals was quantified with slope factors and reference doses (RfDs).
Cancer slope factors have been devel oped by the U. S. Environnenta
Protection Agency (EPA) for estimating increnental |ifetinme cancer risks
associ atedwi th exposure to potentially carcinogenic chenicals. The slope
factors, which are expressed in units of (mg/kg-d)[-1], are nultiplied by
the estimted intake of a carcinogen, in ng/kg-d, to provide an upper-bound
estimate of the incremental lifetime cancer risk. These risk estimtes are
considered to be conservative because the slope factors are derived as upper
-bound estimates such that the true risk to humans is not likely to exceed
the risk estimate and, in fact, may be |lower. Slope factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic aninal

bi oassays. Slope factors derived on the basis of animl studies are

adj usted to account for extrapolation fromaninmals to humans.

Ref erence doses have been devel oped by the EPA for indicating the potentia
for adverse health effects from exposure to chemi cals inducing
noncar ci nogeni c effects. The RfDs, which are expressed in units of ng/kg-d,
are estimates of the lifetinme daily exposure |evel for humans, including
sensitive subpopulations, that are likely to be without an appreciable risk
of adverse effects during a |lifetine. The potential for adverse health
effects is

estimated by conparing contaninant intakes, in ng/kg-d, to the RfFD. The RfDs
are derived fromthe results of human epi dem ol ogi cal studies or ani nal
studies, to which uncertainty factors have been applied. These uncertainty
factors help ensure that the RfDs do not underestimte the potential for the
occurrence of adverse noncarci nogenic effects.

The sl ope factors and RfDs are specific to the chem cal, the route of
exposure, and, for RfDs, the duration over which the exposure occurs. For
all scenarios evaluated, the exposure duration exceeded a period of seven
years; hence, chronic RfDs were applied to the assessnment. The sl ope
factors and RfDs used in the assessnent are listed in Tables 6-3 and 6-4,
respectively.

6.4 Sunmary of the Human Health Ri sk Characterization

Potential carcinogenic risks fromradiol ogi cal and chemni cal exposures were



estimated for the human health assessnment in terms of the increased
probability that an exposed individual could devel op cancer over the course
of alifetime. According to the NCP, an acceptable excess lifetine cancer
risk to an individual from exposure to site contam nants is between 1 X 10][-
4] to

1 X 10[-6] - or 1 in 10,000 to 1 in 1 nmillion (EPA 1990). This range is
referred to as the target risk range in this discussion, and it provides a
poi nt of reference for the site-specific risks presented in the BA and FS.
To put this range in the context of the background cancer rate, about one in
three Americans will develop cancer fromall sources, and it is estimated
that 60% of cancers are fatal (American Cancer Society 1992). These
estimates translate to a fatality cancer risk of about 2 X 10[-1], or 1 in
5. The individual lifetime risk of fatal cancer associated wi th background
radiation, primarily fromnaturally occurring radon, is estimted to be
about 1 X 10[-2], or 1 in 100 (EPA 1989b).

Radi ol ogi cal risks were calculated by nultiplying the estinmated radiol ogi ca
doses by specific risk factors to estimate the probability of cancer

i nduction per unit dose. Chemical risks were calculated by multiplying the
estimated average daily intake by the chem cal -specific slope factors.

The potential for adverse effects other than cancer from exposure to a

si ngl e contam nant was assessed by estimating the hazard quotient - the
ratio of the daily intake (averaged over the exposure period) to the RfD
The individual hazard quotients deternm ned for each contami nant and nedi um
to which a given receptor may be exposed were then summed to deternine the
hazard i ndex; a hazard index of |less than 1 was considered to indicate a
nonhazardous situation. Conversely, if the total hazard i ndex was greater
than 1, apotential concern may be indicated.

To determ ne whether cleanup is warranted at NPL sites, the EPA considers
incremental risks relative to the target range of 1 X 10[-6] to 1 X 10[-4],
in conbination with other site-specific factors (Appendix B). 1In the
following summary of the risk results, estinates are presented as tota

ri sks unl ess otherw se specified. Potential incremental risks from
exposures to site contam nants were assessed in devel oping cleanup criteria
for site soil, which are discussed in Section 9 of this ROD

The estimted risks and hazard i ndexes evaluated for exposures at the site
under the baseline, interim and nodified future site configurations, as
described in Section 6.2.2, are sunmarized in Tables 6-5 through 6-7. As
appropriate to the site configuration and receptor, intakes and risks were
estimated for exposures associated with (1) site-wide soil and air, (2)
raffinate pit surface water and sludge, and (3) building air and residues.
The significant findings of the risk assessnent are summari zed bel ow and

di scussed with respect to their relationship to the need for renedia

action; detailed discussions of the results of the risk characterization
results are presented in the BA and in Section 1.6 and Appendi x E of the FS.

For the baseline case, i.e., the current site configuration with continued
access controls, the conbined increnental risks from exposure to radioactive
and chenical contam nants for the two hypothetical receptors evaluated - the
mai nt enance worker and trespasser - exceed the upper end of the target



range; i.e., the risks are greater than 1 x 10[-4] (Table 6-5). Risks are
al so greater than the target range for the hypothetical recreational visitor
under the nodified (future) case, for which it is assumed, for purposes of
analysis, that institutional controls are lost. The hazard index exceeds 1
for both the trespasser and recreational visitor. For the worker

i nhal ati on ofradon (estimated from conservative assunptions for radiumin
site soil) accounts for nost of this risk. For the trespasser and
recreational visitor, the elevated risks are associated with exposures at
the raffinate pits and buil dings; the hazard i ndex above 1 is associated

Wi th exposures at the buil dings.

The reasonabl e maxi mum exposure (RME) for the raffinate pits and buil di ngs
woul d be incurred by the trespasser under current conditions and by the
recreational visitor under hypothetical future conditions. The risks from
exposures at the raffinate pits result primarily from exposure to

radi oactive contanmination in the sludge; for the buildings, the risks are
from combi ned exposures to radon, dust, and residues for the radioactive
contami nants and from exposures to residues (PCBs) for the chem ca
cont am nants.

Deci si ons have already been made for interimactions at the site to

di smantl e the buildings and renpve surface water fromthe pits. For the
bui l di ngs, that action will effectively renpve all potential risks currently
associated with indoor exposures. For the raffinate pits, rempval of
surface water under the interimaction and excavation, treatnment, and

pl acenent of raffinate pit sludge in the disposal cell under the current
remedi al action (see Section 9.1) will

elimnate the associated risks. Cleanup criteria have not been specifically
devel oped for the waste sludge; rather criteria developed for site soil (as
addressed in the follow ng discussions and in Section 9.2) will be applied
to determ ne the extent of excavation required at the pits.

The risks and hazard indexes estimated for the four future | and-use
scenari os under the nodified site configuration are sumrarized in Table 6-7.
These anal yses focused on exposures related to soil contam nants (i.e.

i ncidental ingestion of soil and inhalation of soil-generated airborne
contami nants), and the results shown in the tables represent the range of
val ues estimated from data for several hundred individual |ocations across
the site, as discussed in Section 6.2.3. For the ranger, resident, and
farmer, the estinmated radiological risks exceed the target risk range at
nost |l ocations, primarily frominhalation of radon. The estinmated chem ca
ri sks and hazard i ndexes for the resident each exceed the target levels (1 X
10[-4] and 1, respectively) at 14 |locations across the site. The potentia
noncar ci nogeni c effects are associated with incidental ingestion of soil

and the primary contributors are arsenic, PCBs, and urani um

Future residential l|and use is considered to represent the RVME scenario for
t he purpose of devel oping soil cleanup criteria protective of human heal th.
Because the extent of exposure for a resident is greater than that
associated with a worker (the RME scenari o under current conditions),

devel opnent of cleanup criteria on the basis of the nore conservative
residential scenario will also be protective of the worker. The devel opnent
of cleanup criteria for site soil and the results of a "post-cleanup”



assessnment of residual risks for RVE and other scenarios are presented in
Section 9. 2.

For the off-site |ocations, exposures incurred by a recreational visitor
represent the RME scenario. The hazard indexes for this receptor at these
areas are less than 1, and the estimated risks are shown in Table 6-8. The
radi ol ogi cal and chemical risks are less than 1 x 10[-5] at Burgernmneister
Spring and Lakes 34, 35, and 36, and hence fall within the target risk
range. The radiological risks for the soil vicinity properties are also
within or below the target risk range except for vicinity property B4
(Figure 6-1). The risk estimated for repeated exposures at this renote

| ocation in the Weldon Spring Wldlife Area (now referred to as the
Conservation Area) is 3 x 10[-4]. The radiological risk estimted for
simlar exposures at the SoutheastDrainage is 2 x 10[-4], which al so exceeds
the target range.

Except for the Southeast Drainage, the DOE is planning to clean up al
vicinity properties for which it has responsibility as part of the current
remedi al action. The same criteria developed for on-site soil (see Section
9.2) will be used for these areas. Specific cleanup decisions for the

Sout heast Drai nage, which currently receives contam nated runoff fromthe
site, are not included in the scope of the current renmedi al action (see
Section 4); these will be addressed in separate environnental docunentation
prepared during the next several years to support final decisions for that
ar ea.

6.5 Ecol ogi cal Assessnent

The Wel don Spring site is |ocated adjacent to two State conservati on areas
and nore than 200 species of plants and animals are expected to occur on
site. Several State-and Federal -listed threatened and endangered species
have been identified in this area. Studies to date have not reported these
species at the site, although the pied-billed grebe, a State rare species,
has been observed at the raffinate pits. Soil contaminants at certain
discrete locations that present a potential inpact to exposed biota include
arsenic, cadm um copper, lead, zinc, nmercury, uranium and sel enium
Possi bl e effects reported in scientific literature include decreased biomass
and diversity.

In off-site surface water, nitrate has been detected in the Southeast

Drai nage and Burgerneister Spring at levels that exceed water quality
criteria. Thus, there is a potential for adverse inpacts to off-site biota
resulting fromrel ated exposure.

Certain contanminants in the raffinate-pit surface water exceed either
water-quality criteria or concentrations reported in the scientific
literature to adversely inpact biota. For exanple, |evels of beryllium
chrom um copper, |ead, nercury, selenium silver, uranium and nitrate pose
a potential hazard to aquatic and sem aquatic biota. Seleniumis present at
concentrations

exceedi ng those shown to adversely affect waterfowl . Furthernore, because
sel eni um bi oconcentrates, it could pose a hazard to wildlife species higher
in the food chain.



Ecol ogi cal inpacts could occur to on-site and off-site biota if exposure to
contami nants were to continue. Inplenmenting the preferred alternative, or
one of the other active neasures considered, would nininize the potentia
for such inpacts.

6.6 Concl usion

In sutmmary, actual or threatened releases fromthis site, if not addressed
by inpl ementing the response action selected in this ROD, may present a
threat to human health and the environnent. |Irretrievable and irreversible
commtnments of resources involved in this project are detailed in Section
10. 6 of this docunent.

7 DESCRI PTI ON OF ALTERNATI VES

Alternative renmedi al actions for the site were devel oped as part of the
Feasibility Study (FS) (DOE 1992d) by identifying renmedi al technol ogi es and
process options that are potentially applicable to the various contam nated
medi a associated with the site. Potentially applicable technol ogies were

i ncorporated into seven prelimnary alternatives, and these alternatives
were screened on the basis of effectiveness, inplenentability, and cost.
From the screening analysis of the prelinmnary alternatives, the follow ng
final alternatives were retained for detail ed eval uation:

Alternative 1: No action

Alternative 6a: Renoval, chenicalstabilization/solidification, and
di sposal on site.

Alternative 7a: Rempval, vitrification, and disposal on site.

Alternative 7b: Renmpval, vitrification, and disposal at the
Envirocare facility.

Alternative 7c: Rempval, vitrification, and disposal at the Hanford
Reservation facility.

These alternatives are described in Sections 7.1 through 7.5 on the basis of
prelim nary conceptual engineering information. The no-action alternative
was retained for this evaluation in accordance with the Conprehensive

Envi ronnent al Response, Conpensation and Liability Act (CERCLA), as anmended,
and National Environnental Policy Act (NEPA) processes to provide a baseline
for conparison with the final action alternatives.

The technol ogy process options discussed herein (e.g., for chenica
stabilization/solidification and vitrification) are considered
representative of the general technol ogies that define the alternatives.
The actual processes applied for site cleanup activities will be determ ned
as part of the detailed design stage for this renedial action after the
remedy is selected. Simlarly, other representative conponents that have
been evaluated for this analysis, such as the types of equipment and
material and the treatnment rates, will be specified as part of detailed
design. The mmjor regulatory requirenments associated with each of these



alternatives are discussed within the subsection for each alternative.
7.1 Alternative 1: No Action

The National Contingency Plan (NCP) requires that the "no-action"
alternative be evaluated at every site to establish a baseline for
conparison. Under Alternative 1, no further action would be taken at the
site. Certain interimresponse actions for which decisions have al ready been
finalizedare assuned to be in effect, as follows: (1) the bulk waste
excavated fromthe quarry would be in short-term storage at the tenporary
storage area (TSA); (2) the water treatnent plants at the quarry and the
chemi cal plant area would be operational; (3) the buildings and other
structures would be dismantled, and the resulting material would be in short
-term storage at the material staging area (MSA), debris staging area, and
asbest os-contai ner staging area; and (4) the containerized chem cals woul d
remain in storage at Building 434. Contaninated soil, sludge, and sedi nment
would remain in their current conditions, with continued potential for off-
site releases during the short termand into the future. Site ownership
access restrictions, and nonitoring would continue into the foreseeable
future. Annual costs to maintain the site under this alternative are
estimated to be approximately $1.2 million, with increases likely to address
contanmination that might be released in the absence of further source
control or migration control mneasures.

Alternative 1 would not neet all applicable or relevant and appropriate
requi rements (ARARs).

7.2 Alternative 6a: Rempval, Chemical Stabilization/Solidification and
Di sposal On Site

Under Alternative 6a, about 675,000 n{3] (883,000 yd[3]) of contani nated
sl udge, soil, sedinent, structural material, vegetation, and process waste
fromthe two water treatnment plants would be removed fromthe source areas
and on-site storage areas. Approximtely 342,000 ni{3] (447,000 yd[3]) of
that material would be treated by chenical stabilization/solidification or
vol une reduction, as appropriate, and about 772,000 ni{3] (1,010,000 yd[3])
of treated and untreated material would be placed in an engi neered di sposa
facility on site.

It is expected that the renedial action activities could be conpleted within
about 10 years after the Record of Decision (ROD) for this action. For this
and all other alternatives, substantial, continuous, physical on-site
remedi al action could comence within 15 nonths after signature of the
chemical plant ROD. Renedial actions could include renmoval of foundations
and contaninated soils to cleanup | evels; construction of
retention/detention basins; or treatnent of wastes currently stored in

Buil ding 434. A 15 nonth schedul e woul d not be sufficient tine in which to
commence di sposal cell construction, due to design and procurenent

requi renents, nor could a treatnment facility (for CSS or vitrification) be
operational in this tine frane, due to the necessity to perform additiona
treatment studies and pilot testing to inplenment full scale design and
operation.

About one year would be required for pilot-scale testing; 3.5 to 4.5 years



for design, construction, and start-up of the chenica
stabilization/solidification (CSS) process plant; and 4.5 years for
operating the CSS facility. Construction and operation of the disposa
facility would require about 6.5 years. (Sonme of these activities would
overlap.) Goundwater, surface water, and air would be nonitored at the
site and at specific off-site areas throughout the cleanup and nai ntenance
period to facilitate protection of the general public and the environnent.
Because waste would remain on site under this alternative (in the disposa
facility), the U S. Departnment of Energy (DOE) would reviewthe
effectiveness of the remedy at |east every five years follow ng the
mtigation of the remedial action in accordance with the provisions of
Section 121(c) of CERCLA, as anended.

Treatment woul d be used as a principal elenment of the response, primarily to
reduce the nobility of contam nants in raffinate-pit sludge, process waste,
and certain soils. Standard equipnment and readily avail able resources woul d
be used to inplenment Alternative 6a, and the total cost is estinmated to be
about $157 million. The representative technical conponents of this
alternative are described in the foll owi ng paragraphs.

St andard construction equi prent and procedures woul d be used to renove
contanmi nated sludge and soil fromthe raffinate pits; sedinment from ponds
and | akes; solid material (including structural material and debris, process
equi pment, rock, vegetation, and soil) fromthe MSA and TSA; underground

pi pes; and soil from dunp areas, scattered |locations across the site, and
vicinity properties. Good engineering practices and other mtigative
measures woul d be applied to minimze potential releases; for exanple, the
size of the area being disturbed would be mnimzed and erodible materia
woul d be msted with water during excavation and transport.

Sl udge woul d be renopved fromthe raffinate pits with a floating dredge and
then punped as a slurry to an adjacent treatnment facility. (Al though nuch
of the surface water in these pits would have been previously renoved and
treated under a separate action, a small amunt of water would be left in
the pits to cover the sludge and prevent radon and particul ate eni ssions.)
After the sludge had been renoved, the nore highly contaninated soil formng
the bernms and pit bottoms would be renpved with conventional earth-noving
equi pnment (such as bull dozers and front-end | oaders) and transported by
truck to the treatnent facility. Simlar equipnment would be used to
excavate sedi ment from other surface water inmpoundnents after the water was
removed and to excavate soil fromacross the site and vicinity properties.
The excavated material not targeted for treatnment would be transported by
truck directly to the disposal facility.

Structural material, debris, and soil fromthe MSA and TSA woul d be renopved
and transported to the appropriate treatnment facility or the disposa
facility. In addition, a nobile chipper would be used intermttently to
reduce the volune of woody material at the site; the resultant chips nay be
conposted onsite to reduce the waste volune. Containerized process
chenmicals stored in Building 434 woul d be either transported off site to a
permtted incinerator or treated in the on-site sludge processing facility
with stabilization or by chem cal neutralization.

Excavat ed areas woul d be backfilled with clean soil material, regraded to



natural contours matching the surroundi ng topography, and vegetated to
support final site restoration. Mich of the backfill could be obtained
nearby; e.g., froma 81-ha (200-acre) parcel of |and owned by the M ssouri
Department of Conservation | ocated on State Route 94 across from Francis
Howel | Hi gh School. Additional fill such as gravel, sand, and topsoil my be
obt ai ned from | ocal vendors.

Two new facilities would be constructed on site to support this alternative:
one for CSS (the sludge processing facility) and another for physica
treatment (the volunme reduction facility). Each facility would be equi pped
with enmission control systens to limt potential releases (e.g., a baghouse
or high-efficiency particulate air [HEPA] filter system. A mulch pile
woul d al so be constructed on site to enhance the bi odegradati on of wooden
debris and vegetati on.

The vol une of vegetation would be reduced and bi odegradation facilitated by
chi pping vegetation in a nmobile unit and then placing it in a conposting
facility (mulch pile) at the northern portion of the site. This pile would
be maintained in an area of between 0.4 and 1.6 ha (1 and 4 acres) unti

mat eri al placenment in the disposal cell could begin. The pile would be
actively managed to enhance the bi odegradati on process, and this composting
could result in a volune reduction of 80 to 90% (MKF and JEG 1992). The end
product of the process would be placed in the on-site disposal cell

Mat erials such as railroad ties and utility poles would probably not be
conpost ed because they woul d have been treated with chenmicals to inhibit

bi odegradati on. These materials would be chipped and placed in the disposa
cell.

The two criteria applied to determi ne what naterial will be treated by
chenmical stabilization/solidification are (1) whether treatment is needed to
provide a structurally stable material, or (2) whether treatnent is needed
to elimnate the characteristic that woul d otherwi se make the waste subject
to the RCRA | and disposal restrictions. Material expected to be treated
includes the raffinate pit sludges (which are not structurally stable) and
certain soil excavated fromthe quarry and in short-term storage at the TSA
(which may be RCRA characteristic waste). Oher material that nmay be
treated includes process residuals fromthe water treatnment plants and soi
beneath the raffinate pits. Material treated by chem ca
stabilization/solidification would increase in volume by about 32% and the
overall volume for conbi ned waste di sposal would increase by about 12% To
m nimze emissions during material transport to the sludge processing
facility, the sludge woul d be punped directly to the treatnent facility as a
slurry, and | oose soil material would be wetted during transport over the
short distances fromthe staging areas or pits.

The CSS treatnment facility would be situated on approximately a 0.8 ha (2
acre) area located near the raffinate pits. Follow ng dredging, settling,
and thickening, the raffinate sludge woul d be conveyed to the CSS treatnment
pl ant by punping or other continuous conveyance system The thickened

sl udge woul d be placed in a storage tank and feed paraneters (e.g., density
and noi sture content) checked before the sludge is netered into a m xing
unit with binder agents. Binders that through bench scale testing have
proven effective in inmobilizing contami nants in the raffinate sludge and
site and quarry soils are fly ash and Portl and cenent.



The CSS grout material resulting fromthe m xing of raffinate sludge and

bi nder agents would be tested for quality control paranmeters and either
betransported by truck to the disposal facility for grouting of voids in

di smant| enent debris or be further mxed with contaninated soils to produce

a CSS soillike product. These quality control paranmeters will be determ ned
during pilotscale testing of the CSS grout material. The batch materia
fromthe pilot scale programwi |l be tested using the toxicity

characteristic | eaching procedure (TCLP). Results of TCLP testing will then
be utilized to develop the quality control paraneters for the grout materia
produced in the full-scale CSS facility. The m xing of CSS grout with soils
woul d either be perfornmed in the sanme m xer (e.g., high shear mxer) used to
initially produce the CSS grout or, if necessary, another mxer (e.g., pug
mll) which may be nore suitable for producing a CSS soil-like materi al

This determination will be part of the CSS pilot testing program

O her equi pnment conponents involved in the CSS treatnment process such as
tanks, punps, conpressors, valves, and piping for the preparation, storage,
and conveyance of feed materials are readily available and widely used in
the construction, nining, and hazardous waste renedi ation industries. The
operating paranmeters of the CSS treatnment facility will be refined and the
CSS grout and soil-like forrmulas optim zed to neet performance and pl acenent
criteria during pilot testing.

Vol ume reduction operations would include the use of material sizing

equi pnment such as a shear, an inpact crusher, a rotary shear shredder, and
an in-drum conpactor to treat structural material, rock, and containerized
debris such as used personal protective equi pnent. The volunme of materia
processed by these nethods would be reduced from 10% to 50% dependi ng on
the specific material type. A decontamination unit would al so be provided
to treat selected structural materials for which release and reuse is
practicable. Such material could be treated with a wet or dry abrasive bl ast
process; the equiprment and facility would contain em ssion control systens.
Any structural material deternmined to be unreleased would be transported to
the disposal facility.

O her facilities already present on site for interimactions would continue
to be used for this renmedial action, including the MSA water treatnent

pl ant, and decontam nation pad. Support facilities would al so be maintained
on site to provide electrical power, potable water, showers, portable
sanitary facilities, offices for the constructi on managenent staff, and
stagi ng for excavation and construction activities. Most of these
facilities are already in place, and they could be expanded to address

i ncremental requirenents associated with increased activity on site.

Addi tional staging facilities would be constructed to support the heavy
equi pnent needed for cleanup activities and to provide for stockpiling of
mat eri al .

The various treatnment and support facilities would be dismantled at the end
of the renedial action period and either decontami nated for reuse (e.g., at
anot her DOE facility) or, assunming reuse is not feasible or cost effective,
treated by vol unme reduction and placed in the disposal facility. Follow ng
closure of the water treatnent plant, a nobile water treatnment unit may be
utilized to support final site-closure activities.



An engi neered di sposal facility woul d be constructed at the chem cal plant
area within a specifically designated portion of the site that has undergone
numer ous subsurface investigations to confirmthe suitability of the area
for disposal of site wastes. The scope and range of the waste materials
woul d cover an area of about 17 ha (42 acres) while the entire facility

i ncluding the perinmeter encapsul ati on di kes, woul d cover about 28 ha (70
acres). The design volune of material that would be placed in the cell is
estimated to be about 1.1 million n{3] (1.5 mllion yd[3]). This value

i ncludes incremental swell factors associated with excavati on and treatnent,
and a contingency ofabout 10%to address the potential contribution from
subsurface and off-site material that has not yet been adequately
characterized, including material that may be generated by future cleanup
activities at the quarry and the Southeast Drainage.

The base of the disposal facility would consist of a double |iner/leachate
collection system The |ower |eachate collection systemwould al so serve as
a |l eachate detection systemand would facilitate the nonitoring of cel
performance during operation of the cell and the active | eachate nanagenent
period. The liners would be designed to mnimze transport of any |eachate
fromthe contam nated material that would be contained in the cell. The

mul tilayer cell cover would include an infiltration/radon attenuation
barrier, a biointrusion layer, a frost protection layer, and an erosion
protection |ayer. This cover would serve as a barrier to radon rel ease and
woul d protect against the potential effects of freeze-thaw cycles, intrusion
by plant roots or burrowing animls, and erosion (including that associated
with extreme precipitation events). The cell would be seismcally

engi neered to withstand danage from potential earthquakes. The cell would
be maintained and its performance woul d be nonitored for the long term

The cell would be constructed in stages to provide tinely receiving capacity
for waste generated by various concurrent cleanup activities (e.g., building
di smant| enent and vol une reduction). This staged construction would

m nimze both the need for tenmporary storage and the potential for
construction inpacts by linmting the active work area. The cell would be
mai nt ai ned and its performance nmonitored for the long term and its

ef fectiveness woul d be reviewed every five years. The nonitoring program
woul d i nclude visual inspection of the cell and regular testing of air,
surface water, and groundwater. The surface water and groundwater nonitoring
program woul d conply with 40 CFR 264 Subpart F and 10 CSR 25-7.264(2)(f) as
described in Section 10. This nmonitoring would be frequent (e.g., quarterly
to annual ly) during the near term and the frequency of nonitoring would be
evaluated within the five-year schedule, after the site entered long-term
caretaker status and reduced, if appropriate.

Site-specific operational and contingency plans woul d be prepared to support
the renedial action. These plans would specify (1) safe work practices,
engi neering controls, and worker protective equipnent to reduce occupationa
exposures and/ or contam nant rel eases; (2) nonitoring techniques and
frequencies; and (3) contingencies for a variety of possible occurrences
(e.g., an accident, increased contam nant |evels neasured by nonitoring
systenms, or an environnental disturbance such as a heavy rainstorm tornado,
or earthquake).



Under Alternative 6a, the DOE would continue to maintain custody of and
accountability for the disposal area, but the remainder of the site could be
rel eased for other use. For exanple, the property outside the disposa

| ocation could be transferred back to the Arny for incorporation into the
adj acent Arny Reserve Training Area, or it could be released for

i ncorporation into the adjacent wildlife areas. Planning discussions would
be held with parties interested in the future use of this property after the
remedy is selected for the current renedial action. However, the fina

di sposition of the site will not be determined until after the final renedy
is selected for the chenmical plant area; i.e., until after the decision is
made for the groundwater operable unit within the next several years. Any
institutional controls pertinent to the future use of this property, such as
restrictions on the use of land or groundwater, would be identified at that
time.

7.2.1 Applicable or Relevant and Appropriate Requirenents

Federal and State environnental |aws were evaluated for their applicability
or relevance and appropriateness to the circunstances of the rel eases and
threatened rel eases at the site. The applicable or relevant and appropriate
requi renents are di scussed bel ow,

Subtitle C of the Resource Conservation and Recovery Act (RCRA), as anmended
by the Federal Facilities Conpliance Act (FFCA), regul ates the generation
transportation, treatnment, storage, and disposal of hazardous wastes as
defined in 40 CFR 261. The determ nation on the applicability of RCRA
Subtitle Crequirenents to the various response alternatives included an
eval uati on of whether any RCRA-listed or characteristic hazardous wastes
were present at the site.

Based on current information (e.g., site records, the likely sources of
contami nants), there are no known |isted hazardous wastes present in any of
the source areas on site. Three drunms of containerized chemicals stored in
Buil ding 434 may be sufficiently simlar to discarded commercial chem ca
products (listed wastes), which would nake Subtitle C requirenents rel evant
and appropriate to their managenent. However, it is not planned to manage
these drunms in the on-site treatnment or disposal facilities. Further
characterization of these druns is underway to assist in determning
treatment/di sposal options at a commercial facility. Pending a decision on
treatment and di sposal options for this waste, the druns are being stored on
site in accordance with the RCRA

Arelatively small volune of nmaterials fails the TCLP test and nust be
considered a characteristic hazardous waste. The managenent of these

mat erials must conply with RCRA (as anmended by the FFCA) Subtitle C

requi renents, until they are treated to renpve the characteristics and
successfully test to be nonhazardous. The analysis of action-specific ARARs
addressing rel evant and appropriate RCRA hazardous waste rules is presented
in Section 10.

Past bench scale tests have shown that the chem ca

stabilization/solidification product will pass the TCLP test and that decant
or free liquid fronthe product would very likely also pass. Ongoing studies
are being conducted to confirmthat the free liquid will pass the TCLP test.



This issue will also be addressed during CSS pilot scale testing. |If

needed, specialized addititives or reagents will be added to the CSS m xture
to reduce any potential for the free liquid to fail the TCLP test. Although
only small amunts of free liquid are expected to be generated fromthe CSS
product, it will be managed through placenment techni ques as described in
Section 10.2.3.4, Oher Disposal Requirenents.

All surface water discharges at the site are controlled through a surface
wat er nmanagenent program carried out in accordance with National Poll utant

Di scharge Elimnation System (NPDES) pernits issued under Section 402 of the
Cl ean Water Act (CWA). Any changes in surface water discharges during
construction of the disposal cell would be addressed through the NPDES
permt.

The National Eni ssion Standards for Hazardous Air Pollutants (NESHAP) are
set forth under the Clean Air Act (CAA). The NESHAP standards have been set
for those contaminants present in site wastes (i.e., radionuclides and
ashestos) which may be released into the air during excavation/construction
activities.

The foll owi ng standards for radionuclides in 40 CFR 61 are applicable to
remedi al actions under consideration. Subpart H regul ates em ssions of

radi onucl i des other than radon from DOE facilities. Em ssions of these

radi onuclides to the anbient air shall not exceed ampunts that woul d cause
any nmenber of the public to receive an effective dose equivalent of 10 nrem
per year. Subpart His applicable to the protection of the public during

i mpl enentation of the renedial action as the Weldon Spring site is a DOE
facility.

Subpart Q sets forth the standard for radon em ssions. The standard states
that no source at a DOE facility shall emt nmore than 20 pCi/nf2]s of Rn-222
into the air as an average for the entire source. This standard is
applicable at conpletion of the final remedial action as the Wel don Spring
site is a DOE facility.

Regul ation 40 CFR 61 Subpart T is considered relevant and appropriate to
final site conditions because the site contains material sufficiently
simlar to uraniumm |l tailings. Subpart T states that Rn-222 emi ssions to
anbient air fromuraniummll tailings piles which are no | onger operationa
shoul d not exceed 20 pCi/nf2]s.

The asbestos standard in 40 CFR 61 Subpart Mrequiring no visible em ssions
is considered to be applicable to sone of the renmedi al actions under

consi deration. Various other requirenments pertaining to asbestos abatenent
projects are pronmulgated in 40 CFR 61, Subpart M These requirenents
address asbestos rempval, denolition, and renovation operations. Because
the Wel don Spring site renedial action includes asbestos abat enent
activities, these standards and requirenents are applicable to the renedia
alternatives under consideration. Renpved asbestos is being stored on an
interimbasis pending final disposal. The NESHAP di sposal requirenents for
ashestos are applicable at the tinme of final waste disposal

Regul ation 40 CFR 192.02(b), which addresses rel eases of radon fromtailings
di sposal piles, is considered to be relevant and appropriate to those



aspects of the remedial alternatives which involve waste di sposal. At

conpletion, the disposal facility will have to neet the Rn-222 fl ux
standards specified in 40 CFR 192.02(b). This standard requires reasonabl e
assurance that Rn-222 from residual radioactive material will not (1) exceed

an average release rate of 20 pCi/n{2]s, or (2) increase the annual average
concentration of Rn222 in air at or above any location outside the site
perinmeter by nore than 0.5 pCi/I. This regulation is relevant and
appropriate as the Wel don Spring wasteis considered sufficiently simlar to
uraniummll tailings.

Subpart D of the Uanium M Il Tailings Renedial Action (UMIRA) regul ations
sets forth standards for the managenent of uranium by-product naterials.
Regul ation 40 CFR 192.32(b) sets forth closure standards and is consi dered
applicable to the renedial action at the Wel don Spring site, as the

radi oactively contaninated material has been classified as by-product
material as defined in the Atom ¢ Energy Act, as amended.

The State of M ssouri has adopted the National Anbient Air Quality Standards
(NAAQS) criteria specified in the CAA through the State | nplenmentation Plan
and has pronul gated ambi ent concentrati on standards under 10 CSR 106. 010.

I mpl ement ation of some of the renmedial alternatives could result in

em ssions of several of the criteria pollutants, including particul ate
matter (50 ug/nf 3] annual average or 150 ug/ni{3] over a 24-hour period) and
lead (1.5 ug/n{ 3] quarterly average). Although anmbi ent standards for these
contami nants are not ARARs, the standards provide a sound technical basis
for ensuring protection of public health and welfare during inplenmentation
and will be considered for conponents of the renedial action involving
potential air rel eases.

Parti cul ate standards promul gated under 10 CSR 10-5.180 (M ssouri Air

Pol luti on Control Regulations) for internal conmbustion engines (no rel ease
for nore than 10 seconds at one tine) are applicable to particul ate rel ease
fromany internal conbustion engi nes used during inplenentation of the
action.

The M ssouri Departnment of Health has issued standards for Protection
Agai nst lonizing Radiation in 19 CSR 20, which include a Rn-222
concentration limt of 1 pCi/L above background (quarterly average) in
uncontrol l ed areas. This requirenent is applicable to protection of the
public during renedial action activities. The remaining requirenents are
simlar to those identified in the DOE Orders for radiation protection of
i ndi vi dual s and theenvironnment, and the renedial action will also conply
with the applicable provisions of those Orders.

M ssouri has adopted by reference the RCRA Subtitle C hazardous waste
managenment regul ations. These State requirenents are the sanme as the
Federal requirenents (the State requirenments are not nore stringent), which
are considered ARARs. However, M ssouri has al so adopted additional rules,
which include landfill siting requirenents, that are considered legally
applicable to the disposal of hazardous waste in the State. These

requi renents are discussed separately, with the action-specific ARARs
identified in Section 10.

Atom ¢ Energy Act (AEA) requirenents for DOE s radioactive waste nanagenent



and radi ation exposure standards are incorporated into DOE Orders devel oped
under DOE's AEA authority. These Orders are generally consistent with, and
typically include, equivalent technical Nuclear Regul atory Comi ssion (NRC)
requi renents that are appropriate for DOE operations and waste nanagenent.
DOE Order requirenents are "to-be-considered" (TBC) requirenents, which when
i ncluded in a DOE CERCLA Record of Decision (ROD) are enforceable cleanup
standards under the CERCLA. Limted sections of NRC requirenents can be
"Rel evant and Appropriate" or TBC only when DOE Orders do not clearly
address a specific condition or particulars of the site, and suppl enenta
requi renents from NRC requirenments are needed to facilitate protection of
human health and the environnent.

Key environnental requirenments pronul gated by the NRC were assessed to
deternmine their potential as relevant and appropriate or to-be-considered
(TBC) requirenments for the Weldon Spring Site Renedial Action Project.

Radi ati on exposure standards are pronulgated in 10 CFR 20. These standards
are not applicable because they apply only to NRC licensees. Neither are

t hese standards both rel evant and appropriate based on the circunstances of
the action relative to the type of facility for which sinilar
equal | yprotecti ve standards have been established in DOE Orders 5400.5,

Radi ati on Protection of the Public and the Environment; and 5480. 11

Radi ati on Protection for Occupational Wrkers, for radiation protection.

The renedial action will be conducted in accordance with DOE Order 5400. 5,
Chapter |1, "Requirenents for Radiation Protection of the Public and the
Environnent" and Chapter 111, "Derived Concentration Guides for Air and

Water." The renedial action will also follow DOE Order 5480. 11

St andards published under 10 CFR 61 address the disposal of |ow eve

radi oacti ve waste. These requirenents are not applicable because the
definition of wastes covered under this part specifically excludes 1le(2)
byproduct materials. Neither are the requirenments of 10 CFR 61 both

rel evant and appropriate because the design standards address near-surface
di sposal, for which the disposal unit is typically a trench, and rel ease for
unrestricted use could be considered after 500 years on the basis of assuned
radi oacti ve decay and mgration. These requirenents are not technically
appropriate to the long-lived, radon-generating, alpha-emtting materials
present at the Weldon spring site. The renedial action will be conducted in
accordance with DOE Order 5820.2A, Radioactive Waste Managenent, Chapter

11, "Managenent of Low Level Waste" and Chapter |V, "Managenent of Waste
Cont ai ni ng Byproduct Material and Naturally Occurring and Accel erator
Produced Radi oactive Material."

7.3 Alternative 7a: Renoval, Vitrification, and Disposal On Site

Alternative 7a is simlar to Alternative 6a except that vitrification would
be the treatnment nethod for the sludge, the nore highly contani nated soi

and sedinment, and the containerized process waste. Under Alternative 7a,
about 675,000 n{3] (883,000 yd[3]) of contam nated sl udge, soil, sedinment,
structural material, and water treatnment plant process wastes would be
renmoved fromthe source areas and on-site storage areas. About 342,000 nf 3]
(447,000 yd[3]) of that nmaterial would be treated by vitrification or volune
reducti on, as appropriate, and about 522,000 n{3] (683,000 yd[3]) of treated
and untreated materi al would be placed in an engi neered di sposal facility on
site.



It is projected that renedial action activities could be conpleted in 10
years following the ROD, if no difficulties were encountered during testing,
start-up, or operation. It is estinmated that 2.5 to three years are
estimated to be required for bench-scale and pilot-scale testing; five to
seven years for design, construction, and start-up of the vitrification
facility; and four years for operation. As construction and operation of
the disposal facility would require about 6.5 years, sonme of these
activities could overlap. However, the total tine required for these
activities could be | onger because of the innovative nature of this
technology. As in Alternative 6a, releases would be controlled with good
engi neering practices and nmitigative nmeasures, and nonitoring would be
conducted throughout the cleanup and mai nt enance period to address
protection of the general public and the environment. Simlarly, the DOE
woul d review the effectiveness of the renedy every 5 years.

Treatment would be a principal elenment of Alternative 7a, and vitrification
woul d reduce the toxicity of certain contam nants (e.g., nitrate and
nitroaromati c conpounds); the toxicity of radiation fromthe site waste
woul d not be affected by vitrification (or any other treatnment nethod).
Vitrification would also reduce the nmobility of contam nants in soil and

sl udge and the disposal volumes of these nedia; this treatnent nmethod woul d
result in a volume reduction of about 68% for the treated material and an
overal |l volune reduction of 24%for the conmbi ned waste. The volume of other
mat eri al, such as structural debris and vegetation, would be reduced as
described for Alternative 6a.

St andard equi prent and readily avail abl e resources woul d be used for the
excavation and nonthernmal treatnment operations. However, equipnment and
resources are not readily available for vitrification. Use of the
vitrification technology for |arge-scale operations is innovative and woul d
require further bench-scale and pilot-scale testing followed by engineering
scal eup before inplenentation at the Weldon Spring site. The total cost of
i npl ementing Alternative 7a is estimated to be about $182 nmillion. The
representative technical conponents of renoval and nuch of the treatnment and
di sposal conponents are the sane as described for Alternative 6a. Those
conmponents of Alternative 7a that differ from Alternative 6a are descri bed
in the foll owi ng paragraphs.

The vitrification unit within the sludge processing facility would be
expected to consist of two nelters operating in parallel to provide system
flexibility. The contaninated material that would be treated in these
nmelters is the sane material that would be chenically treated under
Alternative 6a. Feed preparation (sludge dewatering and material sizing)
woul d be required before vitrification. |In addition, the sludge and soi
woul d have to be mxed in an optinmized blend ratio to produce a gl assy
product. The vitrification process would operate continuously (24 hours per
day throughout the year), and would consunme a consi derabl e ambunt of energy.

The vitrified product would be irregularly shaped 0.32- to 0.64-cm (1/8- to
1/4-in.) pieces of glass-like fritted material; it would be collected in a
hopper and transferred to bins for truck transport directly to the disposa
facility or to an adjacent staging area. Enissions fromthe vitrification
process would be treated before rel ease to the atnosphere. The specific off



-gas treatnment system woul d be devel oped fol |l owi ng bench-scal e and pil ot -
scal e testing and optim zation, but it would |likely consist of a heat
removal system a primary quench scrubber, a subnicron aerosol scrubber, a
ni trogen oxide gas renoval system and a final filtration system as
required. O fgas treatnment requirenments under this alternative would result
in additional technical conplexity, and delays could occur if inadequate
controls were achi eved during testing.

The | ocation of the disposal area would be sinmilar to that identified for

Al ternative 6a. However, for Alternative 7a, it was assumed that two cells
could be constructed over the sanme general surface area. The first would be
the sane as that described for Alternative 6a, only smaller, and woul d
receive all but the vitrified material. The design volume for nonvitrified
mat erial is about 591,000 n{3] (773,000 yd[3]) with contingency. This

di sposal facility would cover about 12 ha (30 acres). A second cell could
be constructed for the vitrified material, and it could have | ess stringent
engi neering controls if pilot testing denmonstrated that the product would
resist leaching. That is, although this cell would contain a cap sinilar to
that described for Alternative 6a and a conpacted natural clay liner, it
woul d not include a | eachate collection system because the material is
expected to withstand | eaching into the long term The design vol une of
this cell is about 86,400 n{3] (113,000 yd[3]) with contingency, and it
woul d cover an area of about 5 ha (12 acres). The vitrified material would
be cohesi onl ess and woul d be placed in the cell in alternate |ayers with a
bi nder such as clay to pronote waste conpaction and i ncrease cell stability.
The cell would be nmintained and its performance nmonitored for the |ong
term As described for Alternative 6a, site-specific operational and
contingency plans would be prepared to support the renedial action phase of
this project, and institutional controls would be nmaintained for the |ong
term

On the basis of continuing engineering eval uations and pendi ng further

anal yses to be devel oped during the detail ed desi gn phase, this approach
m ght be nodified to parallel the scenario described under Alternative 6a.
The result would be a single disposal facility, designed to contain both the
vitrified and untreated waste, which would incorporate the sanme features
descri bed under Alternative 6a. The mpjor difference would be the snmaller
size of the cell because of volume reduction achieved during vitrification
The anal yses for the representative case in the FS are expected to bound
potential inpacts that would be associated with cell operations (including
construction, waste placenent, and cl osure) under the nodified approach if
Al ternative 7a were sel ected.

7.3.1 Applicable or Relevant and Appropriate Requirenents

ARARs for this alternative are simlar to the ones discussed for Alternative
6a. Additional em ssion standards for Alternative 7a are di scussed bel ow

Regul ati on 40 CFR 266, Subpart H provi des RCRA eni ssions standards for

hazar dous waste burned in boilers and industrial furnaces. This requirenent
is considered applicable to the vitrification alternative, as the fossil-
fuel heated nelter proposed for the vitrification facility is an industria
furnace that will process hazardous wastes. Part 266.104 states that the
furnace nust achieve a destruction and renoval efficiency of 99.99% for each



princi pal organic hazardous constituent. Concentrations of carbon nonoxide
(CO in the off-gas nust not exceed 100 ppmv (parts per mllion by vol une)
over a 60 mnute nmoving average. Particul ate em ssions nmust not exceed 180
ng/ dscm (dry standard cubic nmeter) or 0.008 gr/dscf (dry standard cubic
foot) when corrected to 7% oxygen in the stack gas. |In addition, Part

266. 102 states that CO oxygen, and possibly total hydrocarbons nust be
nmoni t ored continuously at a point downstream of the combustion zone and
prior to release into the atnosphere. The nonitoring must conformwith
performance specifications found in Appendix | X of 40 CFR 266.

Regul ation 10 CSR 10-5.030 limits particulate matter em ssions fromew

i ndirect heating sources. Regulation 10 CSR 10-5.050 limts particulate
matter from any industrial source to less than 0.030 grain/standard ft[3] of
exhaust gas. Regulation 10 CSR 10-5.090 limits the opacity of the exit gas
to 20% The regul ations are considered applicable to the vitrification
process as the fossil-fuel heated nelter is considered an industrial furnace
which emits exit gases.

7.4 Alternative 7b: Renoval, Vitrification, and Di sposal at the Envirocare
Facility

Alternative 7b is simlar to Alternative 7a except that the treated and
untreated material would be transported to the Envirocare facility near
Clive, Uah, for disposal. It is expected that the renoval and treatnent
activities at the Weldon Spring site could be conpleted within the sanme tine
frame as Alternative 7a; however, the environnental conpliance process
associated with obtaining the necessary |license to dispose of the |arge

vol une of by-product material at the Envirocare facility could del ay

i mpl enentation of this alternative. Release controls and nonitoring would
al so be the sanme as previously described. Under this alternative, the sane
mat erial targeted for treatment under Alternative 7a would be vitrified at
the Wel don Spring site before off-site transport for disposal. The tota
cost of inplementing Alternative 7b is estimted to be about $351 million

The Wel don Spring waste is classified as 11e(2) by-product material as
defined in the Atom c Energy Act, as amended. The DCE can transfer this
type of material only to organizations |icensed to receive it by the U S
Nucl ear Regul atory Conmi ssion (NRC). This requirenment would apply to the

di sposal of waste fromthe Wl don Spring site at the Envirocare site. The
Envirocare site has been permtted by the State of Utah to accept m xed
hazar dous waste and naturally occurring radi oactive nmaterial. However, a

di sposalfacility is not currently available at the site to receive nmateria
fromthe Weldon Spring site (i.e., 11le(2) by-product material). Envirocare
of Utah, Inc., has subnmitted an application to the NRC for a license to

all ow for disposal of 11e(2) by-product material, and the NRC is currently
preparing an Environnmental |npact Statenment (EIS) to support the |icense
application. Because of the nature of the regulatory conpliance process
associated with the proposed Envirocare facility, the Wl don Spring site

cl eanup m ght be del ayed for several years under this alternative, depending
on the length of tinme it takes the NRC and the Envirocare owners to conplete
the environnmental review process.

The technol ogi es and activities that would be used to construct, operate,
and maintain a disposal facility for the Wel don Spring waste at the



Envirocare site would nost likely be simlar to those identified for
Alternative 7a. Although inplenentation of Alternative 7b would allow for
rel ease of the entire Weldon Spring site for future uses, the site will be
eval uated every five years to evaluate the effectiveness of the cleanup

The long-terminstitutional controls appropriate for the Wl don Spring site
woul d be determ ned on the basis of final site conditions, which will depend
on the renedy selected for the groundwater operable unit, as described for
Al ternative 6a

To support off-site disposal, the treatnent facilities planned for the

Wel don Spring site would have to be nodified to include a staging area for
| oadi ng the waste product into containers and onto trucks for off-site
transport. These trucks would then transport contami nated nmaterial fromthe
Wel don Spring site to a rail siding transfer station in Wentzville,

M ssouri, that would be either | eased or newWy constructed to support this
action. About 38,600 trips would be required to transport the material to
the siding over a conbined one-way haul distance of 932,000 truck-km
(579,000 truck-m). The material would then be transferred to railcars for
subsequent shiprment along a commercialrail line to Cive, Uah. The
transportati on conponent of this alternative would probably extend over
seven years. On the basis of an estinmated 515 required train trips,
Alternative 7b would involve transportation over about 1,240,000 rail-km
(773,000 rail-m).

Transport of waste for off-site disposal at the Envirocare facility would
result in an increased risk of transportation accidents, with the potentia
for exposi ng workers and the general public to radioactive and chenically
hazar dous substances. On the basis of current statistics for highway and
rail accident rates and the distance that would be traveled by transport
vehicles, a total of about six transportation accidents would be expected to
occur. About half of these would be truck accidents, largely as a result of
truck transport of the waste to the rail siding transfer station in
Wentzville. The remaining three transportation accidents would involve
railcars transporting the waste to Clive. Based on statistics, no fatalities
woul d be expected, although several injuries could occur as a result of

t hese acci dents.

7.4.1 Applicable or Relevant and Appropriate Requirenents

Conpliance with ARARs under Alternative 7b would be the sanme as for
Alternative 7a. In addition, applicable requirenents for transportation of
radi oacti ve and chenically hazardous material to the Envirocare facility
woul d be net.

7.5 Alternative 7c: Renoval, Vitrification, and Di sposal at the Hanford
Reservation Facility

Alternative 7c is simlar to Alternative 7b except that the contam nated
mat eri al woul d be transported to the Hanford Reservation facility near

Ri chl and, Washi ngton, for disposal. Renoval and treatnent considerations
woul d be the sane as described for Alternative 7b, and the basic conponents
of off-site disposal would be sinilar

Under Alternative 7c, cleanup activities at the Wel don Spring site could be



del ayed many years because an appropriate disposal facility is not currently
avail able at the Hanford facility to receive site waste and no such facility
is planned. The technol ogies and activities that would be used to
construct, operate, and maintain a disposal facility at the Hanford site
would likely be simlar to those identified for Alternative 7a. The tota
cost of inplementing Alternative 7c is estimted to be about $304 million
This cost is based on an estimate of $130/n{3] ($100/yd[3]) to dispose of
the large volune of waste fromthe Wel don Spring site. The cost estimte
for this alternative assunes that |long-term nonitoring and mai ntenance at
the Hanford site would cost the sanme as at the Weldon Spring site. A
detail ed cost analysis would be perfornmed to develop a firmprice for

di sposal at the Hanford site, if this were a conponent of the renedy

sel ected for the Weldon Spring site.

Transport of contanminated material to the Hanford site for disposal would

i nvol ve the same considerations identified for Alternative 7b, but
Alternative 7c would require transporting the material along a comrercia
rail line to Richland, Washington, and transferring it to a dedicated rai
line for transport to the Hanford site. On the basis of an estimted 515
train trips, Alternative 7c would involve transportation over about 1.7
million rail-km (1.1 mllion rail-m) during an estinmated seven-year period.
A total of about eight transportation accidents would be expected, three

i nvolving trucks and five involving railcars. (More railcar accidents are
expected for Alternative 7c than 7b because of the | onger transport
distance.) Statistically, no fatalities would be expected, although severa
injuries could occur as a result of these accidents.

7.5.1 Applicable or Relevant and Appropriate Requirenents

Conpliance with ARARs under Alternative 7c would be the sanme as for
Alternative 7a. In addition, applicable requirenents for transportation of
radi oacti ve and chenically hazardous material to the Hanford Reservation
facility would be net.

8 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The U.S. Environnental Protection Agency (EPA) has identified nine

eval uation criteria against which final remedial action alternatives are to
be evaluated. These criteria are derived fromstatutory requirenents in
Section 121 of the Conprehensive Environnmental Response, Conpensation and
Liability Act (CERCLA), as anended, as well as other additional technica

and policy considerations that have proven to be inportant for selecting
remedi al alternatives. A balancing of these criteria is used to deternine
the nost appropriate solution for the specific problens at each site. These
statutory mandates, which any sel ected renedy nmust neet, include protection
of human health and the environment, conpliance with applicable or relevant
and appropriate requirenments (ARARs), cost effectiveness and use of a

per manent solution and alternate treatnent or resource recovery technol ogies
to the maxi mum extent practicable. The nine criteria are:

1. Overall protection of human health and the environment. Addresses
protection from unacceptable risks in both the short termand the long term
by m nim zi ng exposures.



2. Conpliance with ARARs. Addresses conpliance with Federal and State
environnental requirenments and State facility siting requirenents, unless a
wai ver condition applies.

3. Long-termeffectiveness and permanence. Addresses residual risks,
focusing on the nagnitude and nature of risks associated with untreated
waste and/or treatment residuals. This criterion includes a consideration
of the adequacy and reliability of any associated institutional or

engi neering controls, such as nonitoring and nai ntenance requirenments. 4.
Reducti on of contam nant toxicity, nmobility, or volume through treatnent.
Addresses the degree to which treatnment is used to address the principa
hazards of the site; the amount of material treated; the magnitude,
significance, and irreversibility of specific reductions; and the nature and
quantity of treatnment residuals.

5. Short-termeffectiveness. Addresses the effect of inplenenting the
alternative relative to potential risks to the general public during the
action period, potential inpacts to workers and the environnent during the
action period, the effectiveness and reliability of mitigative nmeasures, and
the tinme required to achieve protection of workers and the environnent.

6. Inplenentability. Addresses technical feasibility, including the
availability and reliability of required resources (such as specific

mat eri al and equi pment, facility capacities, and availability of skilled

wor kers); the ease of inplenentation; and the ability to nonitor

ef fectiveness. This criterion also addresses adm nistrative feasibility,
e.g., coordination with other agencies and the need for approvals or pernits
for off-site actions as appropriate to the alternative.

7. Cost. Addresses both capital costs and operati on and mai nt enance costs,
as well as the combi ned net present worth.

8. State acceptance. Addresses formal comments nade by the State of
M ssouri on the consideration of alternatives and identification of the
preferred alternative

9. Comunity acceptance. Addresses the formal coments nmade by the
comunity on the alternatives under consideration.

The first two criteria are considered threshold criteria and nust be nmet by
the final renedial action alternatives for a site (unless a waiver condition
applies to the second criterion). The next five criteria are considered
primary balancing criteria and are eval uated together to identify the

advant ages and di sadvantages in ternms of effectiveness and cost anong the
alternatives. The last two are considered nodifying criteria and are

eval uated after the Renedial |Investigation/Feasibility Study (RI/FS) has
been revi ewed.

8.1 Threshold Criteria
8.1.1 Overall Protection of Human Health and the Environnent

Al of the final alternatives except Alternative 1 (no action) would provide
overall protection for human health and the environnent. This protection



could not be ensured for the extended future, if no action were taken,
because over tine contanminants could migrate via groundwater to off-site
receptors, resulting in possible inpacts. For each of the action
alternatives, human and environnmental exposures would be reduced by renoving
the sources of contanination, treating the waste that contributes to the
princi pal hazards at the site, and managi ng | owri sk contam nated materials
not requiring treatnent by permanently containing these untreated materials
with the treated waste product in an engi neered disposal facility designed
to prevent the release of contam nants into the environment for at |east 200
to 1,000 years.

8.1.2 Conpliance with ARARs
Alternative 1 (no action) would not conply with all Federal and State ARARs.

Alternative 6a would neet all |ocation, action, and contam nantspecific
ARARs with the exceptions of:

The State of Mssouri's Rn-222 limt of 1 pCi/1 above background in
uncontrol l ed areas (19 CSR 20-10.040) nmay not be achi eved during

i mpl enmentation: Absolute conpliance with requirenent during al
phases of renmedy inplenmentation is technically inpracticable from an
engi neering perspective (Section 121(d)(4)(C) of the CERCLA).

Regul ati on 40 CFR 61, Subpart M presents National Em ssi on Standards
for Hazardous Air Pollutants (NESHAP) requirenents for asbestos
handling. Due to technical inpracticability and potential increased
exposure to personnel, the small pieces of asbestos found in the
quarry bulk wastes (snmaller than 0.6 mx 0.6 mx 0.05 m[2 ft x 2 ft X
2in.]) will not be segregated fromthe soils. As this material is
nmoved fromthe tenporary storage area (TSA), the NESHAPs requirenents
wi |l be waived under Section 121(d)(4)(B) of the CERCLA.

Regul ati on 40 CFR 268, Subpart E specifies the |and di sposa
restrictions (LDRs). The LDRs prohibit the storage of restricted
wastes unl ess storage is solely for the purpose of accumrul ating
sufficient quantities of wastes to facilitate proper treatnent,
recovery, or disposal. The limtations on storage tinme are waived
under Section 121(d)(4)(C of the CERCLA.

Regul ati on 40 CFR 268, Subpart C specifies LDR restrictions on
hazar dous waste placenent. This requirenent is waived under Section
121(d) (4) (A) of the CERCLA

Regul ati on 40 CFR 268, Subpart D specifies treatnent standards which
nmust be attained prior to |land disposal of the hazardous waste. The
treatment standard based upon use of a specified technology is waived
under Section 121(d)(4)(D) of the CERCLA.

Regul ation 10 CSR 25.5-262(2)(C)1 sets forth the State regul ation that
hazar dous wastes stored prior to off-site shipnent shall conply with
U.S. Departnent of Transportation (DOT) regul ations regarding
packagi ng, marking, and |abeling. Meeting new packagi ng requirenents
for storage set forth in the DOT requirement HW 181 (in 49 CFR) could



potentially result in unnecessary personnel exposure. Therefore, this
requi renent i s waived under Section 121(d)(4)(A) andSecti on
121(d) (4) (B) of the CERCLA.

Regul ation 40 CFR 761. 65(a) requires that any polychlorinated bi phenyl
(PCB) article or container be renpved from storage and di sposed of
within one year fromthe date when it was first placed in storage.
This requirenent is waived under Section 121(d)(4)(A) of the CERCLA.

Regul ation 40 CFR 761. 75(b) (3) of the Toxic Substance Control Act
(TSCA) states that the bottomlandfill |iner systemor natura

i n-place soil barrier shall be at least 17 m (50 ft) fromthe

hi storical high-water table. This requirenment is waived under Section
121(d) (4) (D) of the CERCLA.

Regul ati on 40 CFR 264. 314(f) sets forth restrictions on the placenent
of waste containing free liquids in a landfill. This requirenent is
wai ved in accordance with Section 121(d)(4)(B) and Section
121(d) (4) (D) of the CERCLA.

Alternative 7a would neet all |ocation, action, and contam nantspecific
ARARS.

The exceptions to this alternative neeting all ARARs, and waivers for these
exceptions, are the sane as those discussed under Alternative 6a. The waiver
for 40 CFR 264.314(a), (b), (c), and (d) regarding placenent of free |iquids
inalandfill is not applicable to Alternative 7a, as vitrification produces
a glass-like product with no |iquids.

Conpliance with | ocation, contam nant, and on-site action-specific

requi renents for Alternative 7b would be simlar to that described for
Alternative 7a. Applicable requirenments for transportation of radi oactive
and chenically hazardous material to the Envirocare facility would be net
under this alternative.

Conpliance with ARARs under Alternative 7c would be simlar to thatdescribed
for Alternative 7b.

8.2 Primary Balancing Criteria
8.2.1 Long-Term Effectiveness and Pernmanence

The long-term effectiveness of chemical stabilization/solidification
generally is considered to be less than for vitrification (i.e., wastes that
are vitrified could be expected to resist |eaching for a | onger tine
[thousands of years] conpared with the chenmically stabilized form[hundreds
of years]. However, the uncertainties with regard to the performance and

i mpl ementability of vitrification steered the decision toward a nore
denmonstrated technology. |In fact, it was this conbination of perfornmance
uncertainty and potential for greater long-termeffectiveness that led to
the decision to further evaluate vitrification as a contingency treatnent
option in the selected remedy. The inportant point is that residual risks
at the site would be reduced to near background |evels regardl ess of which
technology is used. The required nonitoring and five-year reviews wll



provi de an effective precaution agai nst any future potential release going
undet ected and resulting in actual exposure. In addition, long-term

ef fectiveness and permanence of the disposal facility is affected by the
loss of institutional controls. The likelihood that institutional controls
woul d be lost is the same for Alternatives 6a and 7a. However, continuation
of institutional controls into the extended long termat a commercia
facility (Alternative 7b) mght be nore difficult to ensure than at a
Federally owned facility (Alternatives 6a, 7a, and 7c).

8.2.2 Reduction in Toxicity, Mbility, and Vol unme through Treat nment

Greater reduction in toxicity, mobility, or volume through treatnent woul d
be achi eved for Alternatives 7a, 7b, and 7c (vitrification), as conpared
with Alternative 6a, chemical stabilization/solidification (CSS). The

vol une of structural material, vegetation, and wooden debris woul d be
simlarly reduced under each alternative; however, for the sludge and soi
that would be treated by vitrification, some contam nants (e.g., the limted
organi ¢ conmpounds) woul d be destroyed, the others would be immbilized in a
gl ass-like matri x, and the overall disposal volume woul d decrease by about
24% Alternative 6a would also significantly reduce contam nant nobility by
i ncorporating contanminants into a cenent-like matrix, but contani nant
toxicity would not change and the overall waste disposal volume would

i ncrease by about 12%

8.2.3 Short-Term Effectiveness

The short-term effectiveness of Alternatives 6a and 7a would be essentially
the sane. Potential short-terminpact concerns fromthe inplenentation of
Alternative 7b or 7c would be substantially greater than for Alternative 6a
or 7a, due to the increased handling of waste material and the
transportation of the waste to the off-site | ocations.

The two key differences anmong the final action alternatives are the
treatment nethod and the disposal |ocation (which includes a transportation
conmponent for the off-site disposal alternatives). Therefore, inpacts to
wor kers and the general public fromrenoval activities during the renedia
action period would be simlar for each alternative because the sane areas

woul d be excavated or dredged. Incremental inpacts to workers and the
public fromtreatnent activities could result fromdifferences between the
chemical treatnment and vitrification operations, i.e., additional em ssions

are associated with vitrification, as conmpared with CSS, because

contami nants woul d be rel eased fromthe stack of the vitrification facility.
However, these em ssions are expected to be controlled by an extensive air
pollution control systemwthin the facility, so related inpacts would be
smal | to none.

Potential health inpacts for menbers of the general public during the

cl eanup period would be below the EPA target limts for protecting human
health for each of the action alternatives. Inpacts would be relatively

hi gher for Alternatives 7b and 7c than for Alternative 6a or 7a because of
the increased |ikelihood of exposures and acci dents during the waste
handling and transportation activities for off-site disposal. The potentia
for risk to workers would be higher under the vitrification alternatives
because this process would require nore workers and additional accidents



could result fromthe hazards of high operating tenperatures and linmted
field experience.

Environnental inpacts could potentially result from excavating and dredgi ng
contami nated material, constructing access roads, staging areas, and other
support facilities; constructing and operating the disposal facility (either
on site or off site); and excavating borrow soil froma |location near the
Wel don Spring site to provide backfill for the renedi ated areas on site and
to construct the cell under Alternatives 6a and 7a. Additional inpacts
could be associated with activities at the rail siding in Wntzville and

ot her transportation operations under Alternatives 7b and 7c. Except for
the permanent | oss of habitat at the disposal facility area and possibly at
the off-site borrow | ocati on (depending on the | ocation selected during
detail ed design), any potential inmpact would be short termand likely could
be mtigated by various standard practices, e.g., engineering controls to
limt erosion and siltation. A mitigation action plan will be devel oped
that will outline specific nmeasures to be inplenented for environnmenta
controls or to address contingency response actions.

8.2.4 Inplenmentability

The inplenmentation of Alternative 6a would be the npst straightforward of
the final action alternatives because the chem ca
stabilization/solidification technology has been utilized at other sites and
woul d use readily avail able resources. |nplenmentation of chem ca
stabilization/solidification at the Wel don Spring site (testing, design,
construction, and start-up) is estimated to require a maximum of five years.
I mpl ementation of Alternative 7a, 7b, or 7c would require further

engi neering scale-up of the vitrification system and application of that

i nnovative technology to a | arge waste volunme. Although the results of bench
-scale testing have shown that the Wl don Spring wastes can be successfully
vitrified, they also indicate the need for further testing to evaluate
treatment of waste materials representing the extrenmes in chem ca
variability, and to test treatnent equi pnent that would be simlar in type
and function to that required in full-scale operations. |nplenentation of
vitrification at the Wl don Spring site (testing, design, construction, and
start-up) is estimated to require about 7 years. However, there is greater
uncertainty with this estimte due to the innovative nature of the

technol ogy. Alternative 7b or 7c would require coordination of |icensing,
regul atory conpliance, and establishnent of adninistrative procedures (as
appropriate) in order to dispose of the Wl don Spring waste at either off-
site facility.

Difficulty in inplenenting either Alternative 7b or 7c would include such
factors as pernmitting of the facilities and transportation of the wastes to
the off-site facilities. Wile the Envirocare facility is permtted to
accept nixed hazardous waste and naturally occurring radioactive materi al
there is no permitted disposal facility currently on the site that may
receive 1le(2) by-product material. Envirocare has submtted an application
to the NRC for a license to dispose of 11le(2) by-product material. The
Hanford facility (Alternative 7c) does not currently have an appropriate

di sposal facility to receive Wl don Spring site waste. Construction of such
a disposal facility at Hanford could delay cleanup activities at the Wl don
Spring site for several years. Transportation concerns include constructing



the necessary rail siding transfer station in Wentzville, Mssouri, and the

i ncreased risk of transportation accidents.

8.2.5 Cost

Description of Alternatives Approxi mate Costs (in
mllions)

Alternative 1: No Action $1.2 (annual)

Al ternative 6a: Rempval, Chemi cal $157 (total)

Stabilization/Solidification, and
Di sposal On Site

Al ternative 7a: Renoval, $182 (total)
Vitrification, and Disposal On Site

Al ternative 7b: Renoval, $351 (total)
Vitrification, and Di sposal at
Envirocare Site near Clive, Utah

Alternative 7c: Renoval, $304 (total)
Vitrification, and Di sposal at the

Hanf ord Reservation Site near

Ri chl and, Washi ngt on

8.3 Mdifying Criteria
8.3.1 State Acceptance
The State of M ssouri has requested that the DOE agree to certain

stipulations as a condition for obtaining State concurrence. These
stipul ations are:

No wastes from other sites shall be disposed of at the Wl don Spring

site.

An on-site disposal facility shall neet the substantive siting and
design requirenents of State and Federal hazardous waste | aws and
regul ati ons.

The selected renedial alternative shall be protective of human health

and the environment.

Cl eanup procedures, design, and standards shall neet all State and
Federal ARARs.

Human radi ati on exposures nust be reduced to a level that is as |ow as

reasonabl y achi evabl e (ALARA).

The DCE shall conmit to cleaning up the contaninated vicinity

properties. These properties include several small |ocations on the

adj acent Arny area, August A. Busch Conservation Area, and Wl don
Spring Conservation Area



Nat ural barriers and engi neered materials, nmethods, and desi gns shal
be used to the maxi num extent possible in order to achieve a
protective and permanent waste di sposal solution, and institutiona
control measures shall be mnimzed.

The U.S. Departnment of Energy (DOE) shall retain ownership and contro
of the disposal facility.

The DCE shall conmit to | ong-term nonitoring and mai ntenance of the
di sposal facility.

8.3.2 Conmunity Acceptance

In general, the comments received fromthe public indicate acceptance of
Alternative 6a as a selected renedy for the Wel don Spring site. The nmain
concerns that were raised involved a comritnent by the DOE that the on-site
di sposal facility be used solely for Wl don Spring wastes, and that no off-
site wastes be accepted for disposal on site. There were also concerns for
safeguards to the Francis Howel|l High School popul ation.

As stated in this Record of Decision (ROD), no off-site wastes will be
accepted for disposal at the Weldon Spring site. |In addition, neasures
taken to facilitate the safety of personnel at Francis Howel|l High Schoo
have been described in the Renmedi al Investigation/Feasibility Study-Fina
Environnental |npact Statenment (RI/FS-Final EI'S) package.

9 SELECTED REMEDY

On the basis of the evaluation of final alternatives, Alternative 6a
(renoval, chemical stabilization/solidification, and disposal on site) has
been identified as the selected renedy for renedial action at the chemnica

pl ant area of the Wl don Spring site. The key conponents of the renedy are
described in Section 9.1, and the cleanup criteria devel oped for this renedy
are presented in Section 9.2.

9.1 Key Conponents

Material will be renpved from contani nated areas, treated as appropriate by
chenmical stabilization/solidification, and di sposed of in an engi neered

di sposal facility constructed on site (Figure 9-1). The treatnent nethod
specified in the selected remedy will substantially reduce the risks
associated with those waste naterials that represent the principal hazard at
the site. This remedy will al so provide for the safe managenent of |ess
contanminated site wastes. This alternative will reduce risks and provide
protection of human health and the environnent in less tine and at a | ower
cost than the other action alternatives. Chenica
stabilization/solidification is an established technol ogy that uses readily
avail abl e resources and has been utilized at other sites, and disposal in an
on-site engineered facility would al so use readily avail able resources and
standard technol ogi es.

Chenical stabilization/solidification will be the treatnment nethod used for
contam nated sludge, certain quarry soil and sedinent, and certain other



contanminated soil fromthe site (such as soil taken from beneath the
raffinate pits). Material treated by chemical stabilization/solidification

wi |l undergo an increase in volume of about 32% Vol une reduction
operations will be used to treat structural material, rock, and

contai nerized debris (e.g., used personal protective equipnent). The
average volunme of material processed by these methods will be reduced by

bet ween 10% and 50% dependi ng upon the specific material type. Vol une
reducti on operations will include a decontam nation unit that can be used to

treat selected structural materials for which rel ease and reuse is
practicabl e.

An engi neered di sposal facility will be constructed in the area of the
chemical plant within a specifically designated portion of the site that has
under gone numerous subsurface investigations to confirmthe suitability of
the area for disposal of site waste. The design volunme of material that
woul d be placed in the cell is estimated to be about 1.1 mllion n{3] (1.5
mllion yd[3]). The base of the disposal facility will be designed to

m ni m ze the downward

transport of any leachate fromthe contam nated material that will be
contained in the cell. The long-termmultilayer cell cover will serve as a
barrier to infiltration and radon rel ease and will protect against the

potential effects of freeze-thaw cycles, intrusion by plant roots or
burrowi ng ani mal s, and erosion (including that associated with extrene

precipitation events). |In addition, the cell will be seismcally engineered
to withstand damage from potential earthquakes. The disposal facility will
be maintained and its performance will be nonitored for the long term

Tabl e 9-1 presents the estimted costs of the selected renedy. These costs
are based on prelimnary conceptual design information. Some changes nay be
made to the renmedy as a result of the renedial design and construction
processes. Such changes reflect nodifications resulting fromthe

engi neering design process and could increase the cost estimates identified
in this table.

Vitrification of the contam nated sludge, soil, and sedi nent (instead of
chemical stabilization/solidification) is being retained as a contingency
treatment option. Vitrification is being carried forward into theconceptua
desi gn phase so the effectiveness of this technology and the uncertainties
associated with its inplenmentability can continue to be evaluated. Estinmated
costs for this contingency renmedy (Alternative 7a) are presented in Table 9-
2.

If it becones necessary to inplenment the contingency treatnent option
(vitrification and disposal on site) because chem ca
stabilization/solidification does not perform adequately during pilot-scale
testing (i.e., if engineering limtations prevent treatnment of the waste or
if it is not possible to consistently produce a waste product which passes
the toxicity characteristic | eaching procedure [TCLP] test), an Explanation

of Significant Differences fromthe selected action in this ROD will be
devel oped in accordance with U. S. Environnental Protection Agency (EPA)
gui dance for post-ROD changes and this docunent will be made available to

the public.



Since both chem cal stabilization/solidification and vitrification processes
i nvolve the addition of soils, a practical approach is to use site soils
wi th higher levels of radioactivity, such as those from Ash Pond and t he

north dunp. These soils will be m xed preferentially with raffinate sludge
and quarry bulk waste. |If additional soil mxing material is needed, other
site soils with still |ower concentrations of radioactivity will be used

preferentially over uncontan nated borrow soils.
9.2 Cleanup Criteria

Interimactions have addressed cleanup criteria for surface water at the

Wel don Spring site, and groundwater will be addressed as a separate operable
unit in the future. Thus, soil is the focus of cleanup criteria for the
current renedial action (as discussed in Section 2 of the FS). C eanup
criteria for the key contaninants in site soil were devel oped from avail abl e
envi ronnental regul ati ons and guidelines in conmbination with the results of
the site-specific risk assessnents. As part of the latter, a site-specific
anal ysis was conducted to address the reduction of residual risks to |evels
as | ow as reasonably achi evable (ALARA), as described in Section 2 of the
FS. For the purpose of developing these criteria fromrisk information, the
RMVE was identified as the residential scenario described in Section 6.2.2,
under which exposures to soil were evaluated for inhalation and incidenta

i ngestion conmbined. In accordance with the NCP, the initial point of
departure for the devel opnment of the cleanup criteria was an increnenta

risk level of 1 x 10[-6] for carcinogens. A hazard index of 1 was the
target for the noncarcinogens. However, for many of the contam nants at the
Wel don Spring site, the point of departure for increnental risks could not
reasonably serve as the endpoint for site cleanup criteria. That is,
background concentrations of certain naturally occurring netals (including
the radi onuclides present at the site) correspond to risks nore than 100 to

1,000 times greater than this level. Thus, it is very difficult to
di stinguish incremental contam nation fromvariability in background
concentrations that correspond to a fractional increnment of 1 x 10[-6]. For

this reason, the site-specific risk assessnments addressed reduci ng resi dua
risks to ALARA |evels, as described in Section 2 of the FS.

The soil areas identified for renediation on the basis of the riskbased
criteria determ ned fromthese assessnments are shown in Figure 9-2.
Concentration-based criteria were al so devel oped for each prinmary

contami nant of concern to provide a nmeans for ensuring that cleanup has been

achieved, i.e., by verification sanpling across the site. These criteria
are listed in Tables 9-3 and 9-4 and represent the total concentrations
(i.e., including background) above which site soil would be renoved; the

ALARA goal s represent |lower levels that the renedial action would aimto
achi eve during fieldexcavation activities.

If soils with contam nant concentrations exceedi ng natural background are
rel eased off site, further risk assessnents nust be performed using
paraneters specific to the intended use or disposition of the soils.
Concrete rubble will be treated like soil and will |ikew se not be rel eased
off site. The criteria contained in DOE Order 5400.5 will be used for

mat erials (such

as netal scrap) with solid exterior surfaces. These criteria are conpatible



wi th standards used throughout the nuclear industry.
9.2.1 Radioactive Contam nants

Cleanup criteria for the radionuclides of concern at the Wl don Spring site
- i.e., Ra-226, Ra-228, Th-230, Th-232, and U-238 - were deternined from
avail abl e standards and guidelines in conbination with risk assessnent
informati on. These cleanup criteria address all radionuclides that may be
present at the site, using results of a site-specific radionuclide source
term anal ysis. The procedures used to develop these criteria are described
in Section 2.2 and Section 2.4 of the FS. The criteria for Ra-226 and Ra-
228 were adopted from EPA standards given in 40 CFR 192 that were determ ned
to be relevant and appropriate to the conditions at the Wl don Spring site
(see Section 10.2). Cleanup criteria for Th-230 and Th-232, which were
adopted from DOE Order 5400.5, were included to protect fromfuture
exposures to Ra-226 and Ra-228 (and Rn-222 and Rn-220) as a result of

radi onuclide ingromh. |[|f both Th-230 and Ra-226, or both Th-232 and Ra-
228, are present and not in secular equilibrium the cleanup criteria apply
for the radionuclide with the higherconcentration. At |ocations where both
Ra- 226 and Ra-228 are present, the cleanup criteria of 5 pCi/g (above
background) in the top 15 cm (6 in.) of soil, and 15 pCi/g (above
background) in each 15-cm (6-in.) layer of soil nore than 15 cm (6 in.)

bel ow the surface, applies to the sumof the concentrations of these two
radi onuclides. For U238, no general standards are avail able. Hence, the
cleanup criterion was devel oped on the basis of the site-specific risk
assessnent alone; this criterion is 120 pCi/g.

In accordance with the both the CERCLA process and DOE Order 5400.5, results
of the site-specific risk assessnent were then applied to determnine the
ALARA goal s for each radionuclide. The ALARA goal represents the |evel that
can reasonably be achieved during field inplenentation within existing
constraints, as indicated by site-specific conditions. As discussed in
Section 2 of the FS, the constraints for devel opi ng ALARA goals for

radi onuclides at the Wel don Spring site are the ability to neasure the
contaminants in the field, distinguish contanination from background, and
verify that cleanup has been achieved. The ALARA goals for Ra-226, Ra-228,
Th-230, and Th-232 at all depths are each 5 pCi/g, including background. As
descri bed above for the cleanup criteria, the ALARA goal for the radium

i sotopes applies to the sum of the concentrations of Ra-226 and Ra-228 at

| ocati ons where both contam nants are present. For surface soil, the ALARA
goal is 5 pCi/g conbined, including background; for subsurface soil, the
ALARA goal is 5 pCi/g conbined, above background. The ALARA goal for U 238
at all depths is 30 pCi/g, including background.

9.2.2 Chemical Contam nants

The chemical contaninants of concern for which final cleanup criteria were
devel oped are arsenic, chromum lead, thallium PAHs, PCBs, and TNT. Sone
ARAR and TBC information is available for | ead and PCBs, and these standards
and guidelines were used as the starting point to develop cleanup criteria,
in conmbination with the site-specific risk assessnments. For |ead, the EPA
has established interim guidance that considers the natural presence of |ead
in soil and recommends a cl eanup | evel of 500 to 1000 ng/ kg, as determ ned
by site-specific conditions (EPA 1989a). The EPA has al so devel oped an



upt ake/ bi oki netic nodel to estimate blood |ead levels in children, who
represent the nost sensitive subpopul ation for the residential scenario.
The heal th-based criterion devel oped for | ead on the basis of site-specific
input to this nodel is 450 ng/kg.

For PCBs, regulations in the Toxic Substances Control Act that address

cl eanup of soil following a spill of PCB-contaminated material were

consi dered rel evant and appropriate to site conditions (see Section 10.2).
The standard indicates that soil in areas of unrestricted access at which a
spill occurs should be decontaminated to 10 ng/ kg by weight, and this served
as the starting point of the analysis. A health-based criterion of 8 ng/kg
was determ ned on the basis of the risk assessnent and other site-specific
consi derations, as discussed in Section 2.4.2.6 of the FS. ARARs are not
currently available for the renmmining chem cal contam nants, so the cleanup
criteria were devel oped solely on the basis of the site-specific risk
assessnents.

Cleanup criteria were devel oped for those contam nants at the Wel don Spring
site that contribute significantly to site risks or hazard i ndexes on the
basi s of contami nant |evels nmeasured during extensive site characterization
activities. Several nitroaronmatic conpounds - DNB, 2,4-DNT, 2,6-DNT, NB

TNB, and TNT - have been detected in site soil at a few discrete |ocations,
but the results of the site-specific risk assessnments indicate that the
concentrations of these conpounds are bel ow | evel s of concern, except for
TNT. For this reason, a final criterion has been devel oped only for TNT.

For the remmi ning nitroaromati c conpounds, the prelimnary target |evels
presented in Section 2.5 of the FS will serve as the starting point for
addressing these contam nants, if detected during field activities at |evels
hi gher than those currently identified in site characterization activities.
Sanpling during and after soil renmediation will be conducted to ensure that
residual risks associated with these conpounds do not exceed the target
range and that the hazard i ndexes are below 1 (see Section 4 of the Proposed
Pl an and Section 9.2.3 of this ROD).

Soi |l contami nation at the Wel don Spring site is heterogeneous, i.e.
contam nants are located in different conbinations at different areas of the
site. For the chem cal contam nants, the areas that will be excavated were

identified on the basis of actual neasurenments fromthe |ocationspecific
assessnment and the results of the risk assessnent (Figure 9-2). This risk-
based approach allows the identification of areas for remedi ation resulting
fromthe presence of nmultiple contam nants.

The concentration-based cleanup criteria were al so devel oped fromthe
site-specific risk assessnent, considering information on the known patterns
of contam nation (Table 9-4). |In general, the chemical contaninants
contributing significantly to health effects near or above target |evels are
not present together; hence, additivity was generally not an issue in

devel oping the cleanup criteria. The few areas at which nultiple

contami nants are present were identified for renediati on on the basis of the
| ocation-specific risk assessment. However, to address the possibility that
addi ti onal contam nant co-location may be found during field activities,

| ower ALARA goals were al so established for all chem cal contam nants. As

i ndi cated above, renediation of site soil will be designed to neet these
ALARA goals. For |ead, PAHs, PCBs, and TNT, the ALARA goals are the |evels



that had been proposed for statew de consideration by the M ssour
Department of Health (1992) for soil in residential settings; the levels
were withdrawn subsequent to the preparation of the FS. Mny of these
heal t h-based | evel s were consistent with the ALARA process, so they have
been retained. However, the draft State levels for arsenic and thallium
wer e consi derably bel ow | ocal background concentrations, and the |levels for
chrom um were higher than those derived fromthe site-specific assessnent.
Hence, the draft State | evels (subsequently withdrawn) were not adopted as
ALARA goal s for those three contani nants.

It is expected that contami nant levels remaining in soil across the site
after renmediation will range between the cleanup criteria and the ALARA
goal s, reaching the goals in nost cases. Excavating soil to achieve these
I evel s is expected to reduce risks to within or below the target risk range

and to reduce hazard i ndexes below 1. Even lower criteria will be applied
on a location-specific basis, if areas are identified during field work at
which nultiple contaminants are present. These criteria will be determ ned

by conbining the appropriate information fromthe target risk tables in
Section 2.5 of the FS to ensure that health-protective concentrations have
been achi eved.

The cleanup criteria for chemical contanmi nants in subsurface soil at the
site were addressed by separate anal yses to ensure that |evels renaining
woul d be protective under future scenarios that could involve exposure to
contami nants that are currently buried. For the purpose of site cleanup
subsurface is defined as soil deeper than 15 cm (6 in.) below the surface.
As discussed in Section 2.4.2 of the FS, the | ower potential for exposures
to subsurface material conpared with surface naterial - i.e., from

redi stribution of this soil on the surface and | eachi ng of contam nants to
groundwater resulted in the selection of subsurface criteria for chemicals
that are 10 tines the surface criteria. |In no case will the subsurface
residual |evels exceed the subsurface cleanup criteria. The ALARA goals for
subsurface soil are the same as the cleanup criteria for surface soil
averaged over a 3 m (10 ft) depth. The plans for site renediation will be
designed to achi eve subsurface ALARA goals. Thus, based on the known
patterns and | ocations of contami nation, subsurface cleanup is expected to
attain the subsurface ALARA goal s.

9.2.3 Post-C eanup Assessnent

Excavating soil to neet the cleanup targets for chemicals at the site would
result in an increnmental chem cal risk at or below the EPA's target range
for all scenarios, and the hazard i ndex would be well below the |evel of
concern. However, this is not the case for the radiol ogical cleanup
criteria, because increnmental radiological risks exceed the target range at
certain locations under a residential scenario. (The radiological risk at
an uncontam nated area is about 3 x 10[-3], which indicates the difficulty
in distinguishing an increnental risk of 1 X 10[-4] from contam nation
versus natural variability.) Therefore, an additional "post-cleanup"”
assessment was conducted for the radionuclides. For this assessnent, areas
with soil concentrations that exceed the ALARA goals were assuned to be
excavated and backfilled with uncontam nated soil from a nearby background
area. The results of this evaluation were also used to assess conpliance
wi th environnmental standards and gui deli nes.



Results indicate that the incremental radiological risk across the site for
the resident, follow ng soil excavation and backfill would range from?O
(i.e., background) to 6 x 10[-3], with a nedian of 8 x 10[-6]. Locations
where the risk would exceed 1 x 10[-4] are generally those areas where the
radi um concentration in soil slightly exceeds the background concentration
of 1.2 pCi/g; a small increment of 0.075 pCi/g corresponds to a risk of 1 x
10[-4]. (This highlights the issue associated with neeting the EPA s
target.) In addition, an annual dose of 25 nrenlyr above background coul d
not be achieved for residential use at about 10% of the soil areas. The

el evated risk estinmtes

for those areas result alnost entirely from exposures to the estimated

| evel s of indoor radon, which would be generated by the residual radiumin
soil (entering through the basenent or foundation slab). However, the
target risk range was not specifically devel oped on the basis of exposures
to radi onuclides, and the EPA has separately identified an acceptable |eve
for indoor radon of 4 pCi/L (EPA 1992a). The indoor radon concentrations
associated with the cleanup target and goal for radium are expected to be at
or belowthis level at all site locations.

For outdoor air, the increnental radon concentration is estimated to be | ess
than 0.1 pCi/L, and the annual dose frominhal ati on of airborne particul ates
generated fromsite soil is estinated to be |less than 10 ntremyr at al

| ocations. Hence, standards for the radiol ogical dose from exposure to
outdoor air would be nmet by the cleanup targets for site soil. Potentia

| eaching to groundwater, for radionuclides fromsoil, was al so assessed for
post-renedi al action conditions to provide an initial indication of the
potential inpact to future receptors, in the event that groundwater in the
shal |l ow aqui fer at the site was used for drinking. The results indicate
that the proposed cleanup targets for soil are expected to be protective of
groundwater. (This pathway will be evaluated further in the upcom ng, fina
assessnment of the chemical plant area.)

The increnmental risk estimated for the ranger from sitew de exposures
following renedi ation varies from2 x 10[-5] to 2 x 10[-4], with a nedian of
2 x 10[-5]. The nedian and |l ow end of the range are the sane, because

out door exposures fromsite-wide activities dom nate the conbined risk from
i ndoor and outdoor exposures for this hypothetical receptor at npst

| ocations. For the recreational visitor, the increnmental risk is estimted
to be 7 x 10[-6]. Thus, the increnmental radiological risks associated with
future recreational land use at the site are within the target range.

Fol l owi ng conpletion of site cleanup activities, an assessnment of the
residual risks based on actual site conditions, including nmeasured

concentrations of site contaminants, will be perforned to deternine the need
for any future land use restrictions. This assessnent will consider the
presence of the on-site disposal cell, the buffer zone, the adjacent Arny

site, and any other relevant factors necessary to ensure that appropriate
nmeasures are taken to protect human health and the environment for the | ong
term The renedy selected in this ROD will be re-exami ned at | east every
five years to ensure that it is protective.

10 STATUTORY DETERM NATI ONS



In accordance with the statutory requirenents of Section 121 of the
Conpr ehensi ve Environmental Response, Conpensation and Liability Act
(CERCLA), as anended, renedial actions shall be selected that:

Are protective of human health and the environnent.

Conply with applicable or relevant and appropriate requirenents
(ARARSs) .

Are cost effective.

Utilize permanent solutions and alternative treatnent technologies to
t he maxi mum extent practicable.

Satisfy the preference for treatnent which, as a principle elenment,
reduces toxicity, nmobility, or volune.

The manner in which the Wel don Spring Chenical Plant renmedial action
satisfies these five requirements is discussed in the foll owi ng sections.

10.1 Protection of Human Heal th and the Environnment

The selected renmedy is protective of human health and the environment by (1)
renmovi ng the sources of contamination, (2) treating the materials giving
rise to the principal threats at the site to reduce contam nant nobility,
and (3) containing treated and untreated materials in an engi neered di sposa
facility designed to prevent mgration of contami nants into the environment.
The contingency renedy woul d al so be protective of human health and the
environnent for the sane reasons, with additional protection provided by
treating contam nated materials to reduce toxicity and vol une.

10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

Both the selected renmedy and the contingency remedy will conply with ARARs,
unl ess those requirenments have been properly waived in accordance with
CERCLA, and will be perforned in accordance with all pertinent U.S.
Department of Energy (DOE) Orders. The ARARs are presented bel ow accordi ng
to | ocationspecific, contam nant-specific, and action-specific requirenents.
Renmoval , treatnment, transportation, and di sposal of the contam nated

mat erial for both the selected remedy and the contingency renedy are on-site
actions and nmust conmply with the substantive requirenments of Federal and
State environmental |aws that are ARARs.

ARAR wai vers that are appropriate to this action are discussed in the
foll owi ng sections.

10.2.1 Location-Specific ARARs

Location-specific ARARs are restrictions placed on the concentration of
hazar dous substances or the conduct of activities solely because they are in
a specific location. The analysis of |ocation-specific ARARs included a
revi ew of the Resource Conservation and Recovery Act (RCRA), the M ssouri
Hazar dous Waste Managenent Laws, the Antiquities Act, the Historic Sites



Act, the National Historic Preservation Act, the Archeol ogical and Historic

Preservation Act, the Archeol ogi cal Resources Protection Act, the Endangered
Species Act, the Mssouri WIldlife Code, the Fish and Wldlife Coordination

Act, the Clean Water Act (CWA), and the Farm and Protection Policy Act.

Federal Executive Order 11988 and M ssouri Governor's Executive Order 82-19
require that adverse inpacts associated with activities in a floodplain be
avoi ded to the maxi mum extent practicable. These requirenments are

consi dered applicable to the Wl don Spring renedial action. It is noted,
however, that a portion of the Schote Creek 100-year fl oodplain extends onto
the site in an area where excavation of contaninated soil is planned. The
excavation of these materials will not increase the potential for off-site
transport due to flooding; in fact, these renedial actions will result in
the renoval of these materials fromw thin the 100-year fl oodpl ain.

No long-terminpacts to flood storage capacity are anticipated fromthe
remedi ati on of the Ash Pond drai nage and vicinity property A6. Potentia
short-terminpacts, resulting primarily from vegetation clearing and
excavation activities, would be nitigated by using good engi neering
practices and i nplenenting the following mtigative measures: (1) erosion
and sedi ment control measures, such as bernms and silt fences, will be used
during all excavation, fill, and contouring activities; contani nated soi
and sedinment will be excavated only when the Ash Pond drai nage channel is
dry; only clean fill will be used; excavated areas will be filled as soon as
practicable after excavation and graded to original contours as much as
possi bl e; and revegetation activities will be inplenented as soon as
possi bl e followi ng recontouring of the refilled areas.

Executive Order 11990 requires Federal agencies to avoid, to the extent
possi bl e, any adverse inpacts to wetland areas. This order is considered
applicable since there are several areas on site (such as the pits) that are
considered wetlands. There is no practicable alternative but to renove the
contanminated material fromthese areas. The potential off-site soil borrow
are also contains wetlands. Mtigative neasures are being coordinated with
the State of Mssouri and will be defined in the nmtigation action plan. A
Cl ean Water Act Section 404 permit will be obtained fromthe U S. Arny Corps
of Engineers due to activities that may inpact the wetland at the borrow

ar ea.

The DCE has initiated consultations with the U S. Fish and Wldlife Service
(FWB) regarding the need for mitigation of the on-site wetlands that would
be lost as a result of renedial activities at the site. The FWS has
recommended that the DOE consider wetland creation as a nmeans of nmitigating
the wetlands |l oss. The DOE has initiated surveys of wetlands that could be
affected by site activities to docunent their size, type, and biotic
conposition. Upon conpletion of these surveys and additional consultations
with the FWs and the M ssouri Departnment of Conservation, the DOE will
develop a wetlands mitigation plan for the site that is expected to include
wet | ands creation. Mtigative neasures will be taken at the off-site borrow
area, such as contouring to ensure that downgradi ent wetl ands are not
indirectly inpacted.

The Farm and Protection Policy Act (7 CFR 658; 40 CFR 6.302[c]) requires
Federal agencies to assess the adverse inpacts of Federal progranms on



farm and preservation and to consider alternative actions to | essen the
adverse effects. This requirenent is considered applicable for the potentia
offsite soil borrow area, as the borrow area has been classified as prinme or
uni que farm and. A separate environnental assessnent is planned for the
borrow area to assess possi ble environnental inpacts. Mtigation nmeasures
and restoration activities would be conducted at the off-site borrow area,
as necessary, to mininize any adverse inpacts to farml and

Because the potential soil borrow area is off site, the requirenents,

i ncludi ng administrative requirenents, of the followi ng acts are applicable:
the Archaeol ogical and Historic Preservation Act, the Archaeol ogica
Resources Protection Act, and Section 404 of the Clean Water Act.

TheAr chaeol ogi cal and Historic Preservation Act requires that data recovery
and preservation activities be conducted if prehistoric, historical, and
archaeol ogi cal data m ght be destroyed as a result of a Federal activity. A
permit is required for excavation or renoval of any archaeol ogi cal resources
on Federal |ands under the Archaeol ogi cal Resources Protection Act. Studies
are being performed to deternmine if any archaeol ogi cal sites or resources
will be affected in the borrow area, and whether any resources woul d be
renmoved before soil is excavated. A pernit would be obtained for renoval of
any archaeol ogi cal resources in the borrow area.

Locati on standards are specified under RCRA (40 CFR 264.18) that address the
siting of new hazardous waste treatnent, storage, and disposal facilities.
These requirenments are considered to be applicable to the siting of the
treatment facility (chem cal stabilization/solidification or vitrification),
since the unit is expected to treat hazardous wastes. However, the

treatment process will render the characteristic wastes nonhazardous;
therefore, these standards are not applicable to the disposal facility. No
listed wastes will be managed in the treatnent system or the disposa

facility. Certain of these requirenents, as well as the conpanion
requi renents in the Mssouri Hazardous WAste Managenent Laws, nmy be
rel evant and appropriate to the disposal facility as descri bed bel ow

Regul ation 40 CFR 264.18(a) restricts |locating hazardous waste
managenment facilities within 200 ft of a fault that has been displ aced
in Hol ocene time. This requirenment is intended to mnimze the
chances of a catastrophic failure resulting froman earthquake and is
both rel evant and appropriate to the disposal facility due to
sufficient simlarity of wastes and the purpose of the requirenents.

Regul ation 40 CFR 264.18(b) restricts |ocating hazardous waste
managenment facilities within a 100-year floodplain. This requirenent
is intended to prevent the spreading of contam nants during extrene
fl ooding conditions and is both relevant and appropriate to the

di sposal facility due to sufficient simlarity of wastes and the

pur pose of the requirenents.

Regul ation 10 CSR 25-7.264(2)(N)1. A provides siting criteria for new
hazardous waste landfills that identify a requirement for 9 m (30 ft)
of soil or other material with a pernmeability of 1 x 10[7] cm's or an
equi val ent protection based on at least 6 m (20 ft) of naturally

occurring material for a landfill that receives only waste generated
by its operator. Site characterization has denonstrated that present



site conditions will neet the above criteria and it is, therefore,
reasonabl e that such conditions be retained. An explanation is

presented bel ow on how this condition will be retained once the

di sposal cell is constructed.
The on-site disposal facility will be constructed and nmintai ned to provide
equi val ent protection. Mich of the site overburden has al ready been
consi derably disturbed as a result of the extensive excavation, backfilling,

and regrading activities that were conducted during plant construction many
years ago. Thus, the existing overburden material, although naturally
occurring, will not be the original, in-place material at the site
Therefore, the soil beneath the cell will be conpacted to achieve a
pernmeability at least as lowa 1 x 10-7 cm's over a depth of 6 m (20 ft).
Conpaction and perneability criteria are based on data collected during
field pernmeability testing of in situ site soils using a two-stage borehol e
(TSB) procedure. As deternmined in the TSB testing, travel time and
permttivity calculations were used to denonstrate that the soil units
(Ferrelview Formation and clay till) conprising the foundation of the

di sposal facility will provide a |level of protection superior to the State
requi renment 10 CSR 25-7.264(2)(N)1.A. The tests also deternm ned that the
soil units will satisfy the mnimmsoil performance requirenent relative to

t he novenent of hazardous constituents.

The intent of the overburden requirenment is to provide a material that would
retard contaminant nmigration so that groundwater woul d be protected from any

i mpacts that could result fromfuture | eaching. The overburden soil, as
expl ai ned above, will neet or exceed the perneability of 1 x 10-7. O her
protective factors to groundwater include the cell conponents (i.e., the
cover and liner) which will be engineered to limt infiltration and ensure
that cell perfornmance can be nonitored, and post-closure nonitoring which
will detect any potential lapses in the integrity of the disposal cel
facility.

Regul ation 10 CSR 25-7.264(2)(N)1. A(I1V)(e) provides siting criteria
for hazardous waste landfills which restrict |ocating new facilities
in an area subject to catastrophic collapse. This requirenment is

i ntended to ensure long-termprotection and is both rel evant and
appropriate to this action due to sufficient sinmlarity of the

regul ated conditions. Previous studies have identified an area within
the site boundary that conplies with this standard. The cell will be
| ocated such that all waste materials are kept within that area.

These studies are detailed in the Site Suitability Data Report (MKF
and JEG 1991).

Regul ation 10 CSR 25-7.264(2)(N)2.D provides siting criteria for
hazar dous waste landfills which specify a 91 m (300 ft) buffer zone
between the property line of the disposal facility and the actua
landfill. The buffer zone provides an area which will be used only
for nonitoring and mai ntenance activities. This regulation is

consi dered rel evant and appropriate as di scussed in Section 10. 2. 3. 4.

In addition, Mssouri Solid Waste Managenent Law 10 CSR 803.010(5) (C)(2)
speci fies a buffer zone of 50 ft (15 m) for landfills units. This
regul ation is considered rel evant and appropriate as discussed in Section



10. 2. 3. 4.

The proposed action will not inpact historic, archeological, or cultura
resources, sensitive ecosystens, or any threatened or endangered speci es.

As deternmined in the Feasibility Study (FS) (DOE 1992d), no ot her
| ocation-specific requirements were found to be either applicable or
rel evant and appropriate.

10.2.2 Contam nant-Specific ARARs

Cont anmi nant - speci fic ARARs are health- or risk-based nunerical val ues that
establish the acceptabl e anpbunt or concentration of a chenical that may be
found in, or discharged to, the environnent. Contani nant-specific ARARs
were analyzed to identify each environnental |aw or regul ation pertinent to

the types of contanminants that will be encountered during the renedia
action. This analysis included a review of the health and environnmenta
protection standards for Uranium and Thorium M 1| Tailings Actions (UMIRA),

t he Resource Conservation and Recovery Act (RCRA), the M ssouri Radiation
Regul ati ons, the National En ssion Standards for Hazardous Air Pollutants
(NESHAP), the Clean Air Act, the Mssouri Air Quality Standards, the

M ssouri Air Pollution Control Regul ations, the Toxic Substance Control Act
(TSCA), and the Clean Water Act. Several of the follow ng standards were

i ncorporated into the determination of cleanup criteria for contani nated
soil at the Weldon Spring site (as explained in Section 2 of the FS).

NESHAP requi rements for radionuclides (given in 40 CFR 61 Subparts H and Q
and asbestos (given in Subpart M are applicable to the protection of the
public during inplenentation of the renedial action. The NESHAP requirenent
for Rn-222 emnmissions (Subpart T) are relevant and appropriate as the site
contains material sufficiently simlar to uraniummll tailings, and the

rel ease requirenents are well suited to final site conditions.

The NESHAP standards in 40 CFR 61 Subpart N set forth requirenents for
arsenic enmissions. Wiile this requirement is not considered a ARAR, because
gl ass manufacturing is not part of the renedial action and commercia

arseni ¢ woul d not be used as a raw material, the requirement will be
addressed in controlling enissions during inplenentation.

State air-quality standards found in 10 CSR 10-5.180, particul ate standards
for internal conmbustion engines, and 10 CSR 10-6.170, restriction of
particulate matter to the anmbient air are applicable to the inplenentation
phase (including the excavation of borrow naterial) and will be net.

UMTRA 40 CFR 192.32(b)(1)(ii) addresses rel eases of radon from di sposa

areas after the closure period. These standards will be applicable after
the bul k wastes have been placed in the disposal facility and the cover has
been conpleted. At that time, the disposal area will meet the Rn-222 fl ux
standards specified in 40 CFR 192.32(b)(1)(ii). These standards require
reasonabl e assurance that Rn-222 releases will not exceed an average rel ease
rate of 20 pCi/n{2] sec.

Regul ation 40 CFR 192, Subpart B addresses residual concentration |levels of
Ra-226 in soil. Residual |evels should not exceed background by nore than 5



pCi/g in the top 15 cmof soil or 15 pCi/g in each 15 cm | ayer below the top
| ayer, averaged over an area of 100 n{2]. This standard applies to residua
radiumin soil at designated urani um processing sites. Because the Wl don
Spring site is not a designated site, the standard is not applicable to this
remedi al action. However, it is relevant and appropriate because the
contamination patterns at the Weldon Spring site are simlar to those at the
mll tailings sites. That is, there are no | arge volumes of subsurface

radi um contami nated material with concentrations between 5 pCi/g and 15
pCi/g.

Regul ation 40 CFR 192, Subpart E, specifies annual dose equival ent exposures
to uranium and thorium by-product material as a result of planned di scharges
of radioactive material to the general environment. Wile the renedia
action does not include a planned discharge of radioactive material, the
requi renents are relevant and appropriate to protection of the public during
i mpl enentation of the action because the waste types are consi dered
sufficiently simlar. Subpart E also provides residual concentration limts
for Ra-228 in soil. These levels, which are nunerically identical to those
given in Subpart B for Ra226, are considered to be relevant and appropriate
to site conditions for the same reasons as described above.

The State quarterly Rn-222 limt of 1 x 10[-9] C/m (1 pCi/l) above
background in uncontrolled areas published in 19 CSR 20-10. 040, M ssouri
Radi ati on Regul ati ons, cannot be achieved during inplenmentation of this
action. It is possible that activities might result in tenporary
exceedances of the standard during the cleanup period. These activities are
internmediate in nature, and are part of an overall renedial action that
woul d attain conpliance with this standard upon conpletion. Protection wll
be achieved by linmting exposure to workers. Because conpliance with the
requi renent during renedial inplementation is technically inpracticable,
this standard is wai ved under the provisions of Section 121(d)(4)(C) of the
CERCLA during inplementation: conpliance with such requirenments is
technically inpracticable from an engi neering perspective.

Regul ation 19 CSR 20-10. 040 al so specifies maxi mum perni ssi bl e exposure
limts for persons outside a controlled area. This requirenent is
applicable to the protection of the public during the inplenentation phase
and will be net.

Regul ation 40 CFR 261 includes levels for identification of hazardous wastes
whi ch are subject to hazardous waste regul ations. Regulation 40 CFR 268
outlines the treatnent standards for wastes restricted fromland di sposal
These regul ations are applicable to the identification and disposal of
listed or characteristic hazardous wastes.

Regul ation 40 CFR 761, Subpart G deals with spills of materials contani nated
with greater than 50 ppm pol ychl ori nated bi phenyls (PCBs). The standard
specifies a soil decontam nation | evel of 10 ppm PCBs. While any spills at
the site would have preceded the effective date of the regul ations, the
recommended | evel of 10 ppm by wei ght was consi dered in devel opi ng cl eanup
criteria for PCBs in site soil.

If the vitrification alternative were to be inplenented, the follow ng
standards woul d al so be rel evant and appropriate. M ssouri air quality



standards (10 CSR 10-6.060) specify de mninus em ssion |evels for specific

pollutants that the vitrification system would have to neet. Regulation 10

CSR 105. 030 pl aces restrictions on en ssions of particulate matter from fue

-burni ng equi pment used for indirect heating. Wile such equi pment would be
used for direct heating of wastes in the vitrification system this

requi renent woul d be rel evant and appropriate based upon sinilarity of

condi tions.

10.2.3 Action-Specific ARARs

Action-specific ARARs are technol ogy- or activity-based requirenents or
limtations on actions taken that are triggered by the particular renedia
activities selected to acconplish the remedy. The analysis of action-
speci fic ARARs addressed the foll owing tasks for the sel ected renedy:

Storage. Various contaminated materials are currently instorage at
the chemical plant area as a result of interimresponse actions.

Excavation. Renoval of the contami nated sludge, soil, sedinent, and
vegetation fromthe chenical plant area and vicinity properties, and
renmoval of the quarry bulk wastes and structural materials fromthe
tenporary storage areas at the chemical plant area

Treatment. Treatnent of the raffinate-pit sludge and sone soil and
sedi mnent by chemical stabilization/solidification and the structura
mat eri al s by size/volunme reduction.

Di sposal. Placenent of all treated and untreated materials in an
engi neered di sposal facility on site.

The anal ysis of action-specific ARARs for the contingency renedy addressed
the sane tasks, except that the treatnent nmethod for the sludge and soil was
vitrification.

The ARARs for these activities are discussed in Sections 10.2.3.1 through
10. 2. 3. 4.

10.2.3.1 Storage. As interimresponse actions prior to inplenmentation of
the final renedy, various wastes have been collected and placed in storage
to prevent potential releases into the environment. Containerized chemnica
wastes (including PCB containerized waste) are stored in Building 434, and

quarry bul k wastes will be stored at the TSA prior to placenent in the on-
site disposal facility. Building 434 contains approximtely 2,500 druns of
containerized wastes. It is estimted that 20% of the druns contain RCRA

characteristic wastes, which includes approxi mately 190 druns of tributyl
phosphate (TBP) waste. The TBP, which contains PCBs, nercury, uranium and
thorium is being stored in Building 434 on an interimbasis until proper
treatment and disposal is determined. All RCRA and TSCA wastes are being
stored in accordance with the RCRA and TSCA regul ations (e.g., |abeling,
adequate roof and walls), with the exception of the storage limtation
requi renent discussed below. At the present tine, no off-site treatnent and
di sposal facilities have been identified that can or will accept the Wl don
Spring site m xed waste. State and Federal ARARs that regulate the storage
and managenent of these wastes are discussed bel ow



The facilities that nanage or store RCRA wastes, or were designed to neet
RCRA standards, will be closed in accordance with the substantive RCRA
requi renents (40 CFR 264, Subpart G). The RCRA requirenents are applicable
to the following facilities as they are used to treat, store, or dispose of
RCRA wastes or were designed in accordance with RCRA requirenments and were
constructed after 1980: the chem cal plant and quarry water treatnment plant
equal i zati on basins; the tenporary storage area; Building 434; and the
chenmical stabilization/solidification facility.

The Land Disposal Restrictions (LDRs) specified under RCRA prohibit the
storage of restricted wastes (40 CFR 268 Subpart E) unless storage is solely
for the purpose of accunmul ating sufficient quantities of wastes to
facilitate proper treatnment, recovery, or disposal. The EPA has issued two
gui dance docunents that address the application of the LDR storage

prohi bitions to cleanup actions:

Overview of the RCRA LDRs, O fice of Solid Waste and Emergency
Response (OSVER) Directive 9347. 3-01FS, July 1989.

Gui de to Managenent of |nvestigation-Derived Wastes, OSWER Publicati on
9345. 3-03FS, April 1992.

Bot h docunents recogni ze that LDR wastes nmay be generated during cleanup
actions and stored pending selection and inplenmentation of the final renedy,
and state that such storage is allowable under the LDR storage prohibition.
Therefore, the limtations on storage tinme are wai ved under the provisions
of Section 121(d)(4)(C) of CERCLA: conpliance with such requirenents

i stechnically inpracticable from an engi neeri ng perspective.

Managenment of the quarry bulk wastes to be stored at the TSAis required to
nmeet the NESHAP requirenents for asbestos (40 CFR 61, Subpart M as defined
in the Record of Decision (ROD) for that action. During bulk waste renoval,
it is planned to place | arge asbestos-containing material (ACM pieces
(larger than 0.6 mx 0.6 mx 0.05 m[2 ft x 2 ft x 2 in.]) in appropriate
bags and to place the bags in wind-tight, |eak-tight nmetal boxes which will
be transported to the asbestos storage area. Small pieces of asbestos,

however, will be handled with the fine-grained soils. These small pieces
that cannot practically be renpved will be placed with the fine-grained
soils at the TSA. This pile will be covered or sprayed with a foamto

provi de a wi nd-tight seal

The smal |l er pieces that cannot be renoved safely will not be segregated from
the soil. Segregation is not technically feasible and could potentially
i ncrease exposure to personnel. Therefore, under this action, as this

material is renmoved fromthe TSA, the NESHAP requirenments are wai ved under
the provisions of Section 121(d)(4)(B) of CERCLA: conpliance with the
requirenent will result in greater risk to human health and the environnent
than the action that is proposed.

In accordance with the Mssouri State Code of Regul ations 10 CSR
25.5-262(2)(C) 1, hazardous wastes stored prior to off-site shipnment shall be
in conpliance with the packagi ng, marking, and |abeling requirenents of the
Department of Transportation (DOT) regul ations delineated in 49 CFR during



the entire on-site storage period. The wastes stored on site are packaged,

| abel ed, and nmarked in accordance with the regul ations effective at the tine
of containerization. Recently promul gated and future changes to the DOT
regul ations could greatly inpact the operation of the on-site storage area
by requiring a large quantity of containers to be repackaged (rel abeling and
remar ki ng are administrative requirenents). Continuing the efforts to

mai ntai n conpliance with the transportation requirenments for storage is not
nmerited, primarily because these materials are not expected to be
transported off site in the near term Also, repackaging the waste in
accordance with new DOT requirenments (HwW 181) could result in unnecessary
personnel exposure. Prior to off-site shiprment, the wastes will be re-
packaged in accordance with applicable DOT requirenments; therefore, the
regul ation 10 CSR 25.5-262(2)(C)1 is waived under provisions of Section
121(d) (4) (A) and Section 121(d)(4)(B) of CERCLA: the alternative is an

interimmeasure and will become part of a total renmedial action that wll
attain the applicable or relevant and appropriate Federal or State
requi renent and conpliance with the requirement will result in greater risk

to human health and the environnent than the action that is proposed.

Regul ation 40 CFR 761.65(a) requires that any PCB article or container be
renmoved from storage and di sposed of within one year fromthe date when it
was first placed in storage. Under this action, PCB wastes will be stored
in an adequate PCB storage facility (neeting the requirenments of 40 CFR
761.65[b]) until final disposition of the PCB wastes can be acconpli shed.
This requirenent is waived under provisions of Section 121(d)(4)(A) of the
CERCLA: this conmponent is an interimnmeasure and will becone a part of a
total renedial action that will attain the applicable or relevant and
appropriate Federal or State requirenment. This requirenment could al so be
wai ved on the basis of inpracticability since the PCB-contam nated waste is
al so radi oactively contam nated and a di sposal facility is not currently
avail able for this type of waste.

10.2.3.2 Excavation. Excavation of contaninated areas will include renova
of the contam nated sludge, soil, sedinment, and vegetation fromthe chem ca
pl ant area and vicinity properties, and renoval of the quarry bul k wastesand
structural materials fromthe TSA at the chem cal plant area

Al t hough nost of the raffinate pit sludge does not exhibit RCRA
characteristics, certain isolated pockets of the raffinate pit sludge have
failed the TCLP test. Since it does not appear to be feasible to excavate
the sludge in a manner that woul d separate the RCRA pockets fromthe non-

RCRA material, the raffinate pit sludge will be managed as a characteristic
waste for treatnent purposes. After the raffinate pit sludge is renoved,
the clay bottom and soils beneath will be excavated to the soil cleanup
criteria defined in Section 9.2. If the clay bottomand soils are
deternmined to be characteristic hazardous waste, they will be treated in the
CSS treatnent plant. Oher soil, sedinents, past dunp and spill areas are
not consi dered RCRA wastes. These areas will be excavated to the extent of

contanmination, verified "clean" based upon the cleanup criteria and
backfilled with uncontam nated soils.

The LDRs (40 CFR 268 Subpart C) place specific restrictions (e.g., treatnent
of waste to concentration |evels) on characteristic RCRA hazardous waste
prior to its placenent in |and disposal units. Certain activities carried



out under the renedial action nay constitute placenent; for exanple, placing
sludge or sedinent into a sedi mentation tank and then redepositing the
material back into the source area, or the novenent of waste from one on-
site area to another prior to treatnent. These wastes will eventually be
treated to the applicable specified treatnent standards prior to placenent
in the disposal cell. Therefore, the LDRs are waived for these actions under
the provisions of Section 121(d)(4)(A) of CERCLA; i.e., the alternative is
an interimnmeasure and will becone part of a total renedial action that wll
attain the applicable or relevant Federal or State requiremnment.

10.2.3.3 Treatnent. For the selected renmedy, the hazardous waste treatnent
requi renents specified in 40 CFR 264 and 10 CSR 25-7.264 areapplicable.
These include general facility standards, preparedness and prevention

st andards, and standards for closure upon conpletion of the renedial action.
Al treated material nust pass the toxicity characteristic |eachate
procedure (TCLP) test which will ensure adequate treatnment. In addition, 40
CFR 264, Subpart X requirenents for nmiscellaneous units are al so applicable.

The LDRs (40 CFR 268 Subpart D) specify treatnment standards which nmust be
attai ned before LDR wastes or treatnment residuals nmay be | and di sposed. LDR
wastes fall into one of two categories; those wastes subject to
concentration-based treatnment standards (described in 40 CFR 268.43), and
those wastes subject to specific technol ogy treatnent standards (described
in 40 CFR 268.42). Conpliance with a concentration-based treatnent standard
requires only that the treatnent |evel be achieved. Once achieved, the
waste may be | and di sposed. Modst of the LDR wastes generated and stored at
the Wel don Spring Site Renedial Action Project (WSSRAP) are subject to
concentration-based treatnent standards. These standards will be attained
prior to | and di sposal

The second type of treatnment standard is based on the use of a specified
technol ogy. |In these circunstances, a specific technology is required for
the wastes, and as long as the wastes are treated by this technol ogy, the
treatnment residuals are assumed to neet the treatnment standards.
Technol ogi es ot her than those specified may be used to treat wastes subject
to this type of treatnment standard; however, it nust be denobnstrated to the
appropriate regul atory agency that the alternative treatnment nmethod can
achi eve a nmeasure of performance equivalent to that achievable by the

speci fied technology. A limted amount of LDR wastes at the WSSRAP is

subj ect to specified technology treatnent standards. G ven the limted

nati onal capacity for managi ng m xed waste, the specified technology nmay not
be avail abl e.

A conprehensive site treatnment plan as required by the Federal Facilities
Conpl i ance Act (FFCA), will be devel oped and inplenmented to eval uate and
verify specified and alternative treatnment technol ogies for the WSSRAP waste
types. The plan will be consistent with the overall renedial action as
controlled by the CERCLA process.

If it is determned that the specified technology treatnment is not avail able
for the LDR waste, the alternative treatnment nethod woul d be inpl enented.

In this case, the LDR treatnent standard is waived under the provisions of
CERCLA 121(d)(4)(D); however, the alternative nmust attain a standard of
performance equivalent to that required under the specified technol ogy



treatment standard. The effectiveness of the alternative technol ogies wll
be denpbnstrated by TCLP assurance testing prior to disposal. WSSRAP waste
types and specified and alternative treatnent technol ogi es as described in
the LDR standards are |isted bel ow

1. TYPE OF WASTE: DOO01-Hi gh Total Organic Carbon (TOC) Nonwastewat er
SPECI FI ED TECHNOLOGY: I ncineration, fuel substitution, or recovery
ALTERNATI VE TECHNOLOGY: Oxi dation

2. TYPE OF WASTE: California List-Liquid hazardous wastes cont ai ni ng
greater than or equal to 50 ppm PCBs SPECI FI ED TECHNOLOGY: Incineration in
accordance with 40 CFR 761.70 or burning in a high efficiency boiler in
accordance with 40 CFR 761. 60 ALTERNATI VE TECHNOLOGY: Oxi dation foll owed by
stabilization

3. TYPE OF WASTE: DO008-Lead Batteries
SPECI FI ED TECHNOLOGY: Thermal recovery in a |ead snelter
ALTERNATI VE TECHNOLOGY: Stabilization

4. TYPE OF WASTE: DO008- Radi oactive Lead Solids
SPECI FI ED TECHNOLOGY: Macroencapsul ati on
ALTERNATI VE TECHNOLOGY: Stabilization

5. TYPE OF WASTE: DO009-El enental Mercury Contaninated with Radi oactive
Materi al s

SPECI FI ED TECHNOLOGY: Anal gamati on

ALTERNATI VE TECHNOLOGY: Anml ganation foll owed by stabilization

The Best Denonstrated Avail abl e Technol ogy (BDAT) for DO008-nonwast ewat er
wastes that are subject to a concentration-based treatnent standard is
stabilization.

Conpliance with ARARs for the contingency (vitrification) renmedy woul d be
simlar to that identified above, except that additional em ssion
regul ati ons requi renents woul d be rel evant and appropriate to the off gas
fromthe vitrification facility. These requirenents include M ssouri air
pollution control regulations for maxi num al |l owabl e em ssions of particul ate
matter from fuel -burning equi pnent used for indirect heating, restrictions
for em ssions of visible air contam nants, and restriction for enissions of
particulate matter fromindustrial processes. State ambient air quality
standards are al so considered rel evant and appropriate for Alternative 7a,
insofar as the vitrification process would have a potential to emt

pol l utants above the de mninmus emnission levels specified in these

regul ations. Enission requirenents for hazardous waste incineration under
RCRA, as well as em ssion requirenments for burning hazardous waste in
boilers or industrial furnaces, are also relevant and appropriate for
treatment of characteristic waste, because vitrification is considered
simlar to an industrial furnace (nelting furnace). The substantive
requirenents will be net with emissions fromthe vitrification unit;
however, actual pernits are not required since this is an on-site CERCLA
action.

10.2.3.4 Disposal. The primary environnental regulations that pertain to
the design and operation of a newmy constructed disposal facility are the



Solid Waste Disposal Act, the RCRA the TSCA, the M ssouri hazardous and
solid waste managenent |aws, and the UMIRA. None of these regulations are
applicable to the conbination of wastes to be di sposed of; however, aspects
fromeach may be relevant and appropriate to activities included in the
desi gn,

construction, and operation of the disposal facility. Table 10-1 shows the

various requirenments fromeach of these regul ati ons and establi shes whet her

it is relevant or appropriate and the rationale for the determ nation. Many

requi renents within the various regulations are simlar or redundant and, in
such an instance, the requirenent that is considered nore stringent is

desi gnat ed.

Al t hough RCRA hazardous wastes regul ati ons woul d be applicable to the
excavation and treatnent of hazardous wastes, the successful treatnent to
bel ow RCRA characteristic levels would relieve these sane wastes from any
further jurisdiction as hazardous. While the RCRA requirenents are not
considered to be applicable to disposal operations, many are considered to
be rel evant and appropriate based primarily on the purpose of the

requi renents and the nature of the actions. The disposal facility shal
conply with the substantive requirenents of the TSCA with the exception of
40 CFR 761.75(b)(3). This requirenent states the bottomlandfill Iiner
system or natural inplace soil barrier shall be at least 50 ft (17 m from
the historical highwater table. The volunmes of TSCA wastes are expected to
be limted, and any wastes containing greater than 50 ppm of PCBs will

ei ther be managed separately or the above requirenent will be waived to
all ow disposal in the cell. This waiver is justified under the provisions
of CERCLA 121(d)(4) (D), which states that the alternative will attain a
standard of perfornmance that is equivalent to that required under the

ot herwi se applicable standard, requirenment, or limtation through use of
anot her nmethod or approach. Consequently, the RCRA requirenents and the
UMTRA requi renents, which regul ate the disposal of |ow evel radioactive
wastes, are the primry ARARs for cell construction and operation
activities.

For purposes of analysis, the disposal requirenents of these | awsand their
correspondi ng regul ati ons can be grouped into the foll ow ng categories:
buffer-zone requirenents, siting requirenents, cover requirenents,
liner/leachate collection systemrequirenents, and nonitoring requirenents.

As there are no buffer-zone requirenments in the Federal regulations, the
State of M ssouri solid waste and hazardous waste regul ati ons were revi ewed
for applicability or relevance and appropriateness to the on-site disposa
facility. The M ssouri solid waste regulation for a buffer zone (10 CSR
803.010[5][C][2]) requires a buffer zone of 15 m (50 ft) between the

di sposal facility and the property boundary. G ven the nature of the site
wastes, the need for nonitoring and mai ntenance, and the inpact on the
integrity of the disposal facility, the Mssouri solid waste requirenent of
a 15 m (50 ft) buffer zone is considered rel evant and appropri ate.

The M ssouri hazardous waste regulation (10 CSR 25-7.264[2][N] 2. D) specifies
a 91 m (300 ft) buffer zone between the disposal facility and the property
boundary. The M ssouri Hazardous Waste requirenent of a 91 m (300 ft)
buffer zone is not applicable but is relevant and appropriate.



The intent of the buffer zone, in addition to ensuring that the public wll
not come in contact with the facility or its contents, is to allow adequate
easenment for operations, maintenance, and nonitoring. Assunming a typica
side slope of 3:1 for the covering of the waste cell, the buffer zone
between the toe of the 3:1 dike (the area where the side slope neets the
ground) and the property boundary will be at least 91 m (300 ft). However,
for greater long-termintegrity of the facility and enhancenent of cel

stability, additional clean-fill-dike material will be utilized at a flatter
5:1 slope. This extra clean-fill dike will not inpinge on any operations,
mai nt enance or nonitoring of the disposal facility, and will provide better

protection to the public.

In addition, in an effort to provide an additional safeguard, the DOE will
attenpt to acquire a small parcel of adjacent |and fromthe M ssour
Department of Conservation to extend the buffer zone to the degree
practicabl e.

Siting. Siting criteria are discussed in the analysis of |ocationspecific
ARARS.

Cover. Requirements are specified in the various laws for disposal facility
covers. As discussed above, the optimal cover, on the basis of the wastes
to be disposed of, is a hybrid cover that consists of the najor features of
a RCRA cover plus the features of an UMIRA cover ained at |long-termcontro
of radon. The UMIRA standard in 40 CFR 192.32(b)(1) refers to the RCRA
closure standard in 40 CFR 264.111 for nonradiol ogi cal hazards. The UMIRA
requirenents in 40 CFR Part 192, Subpart D (which linmt releases of Rn-222
so as not to exceed 20 pCi/n{2]s and which specify that the cover be
effective for 1,000 years to the extent reasonably achievable, and in any
case, for at |east 200 years), are applicable because these requirenents
address by-product wastes as defined in the regulations. The RCRA design
requirenents in 40 CFR 264.310(a) are relevant and appropri ate because they
address sinilar actions.

Li ner/ Leachate Collection System Design standards for liners and | eachate
collection systens are specified in the Mssouri Code of State Regul ations,
the TSCA, and the RCRA; there are none in the UMIRA. M ssouri solid waste
regul ations require at least 0.6 m (2 ft) of conpacted soil with a hydraulic
conductivity no greater than 10[-6] cm's. Both the M ssouri hazardous waste
regul ati ons and the RCRA specify a double-liner, double-leachate collection
system for hazardous waste landfills. The TSCA requirenents, which are
broader and take into consideration the nature of the wastes and

protecti veness of the overburden materials, require a |liner consisting of
0.9 m(3 ft) of conpacted soil with a perneability equal to or less than 1 X
10[-7] cm's, ora synthetic nmenbrane |iner. The TSCA al so provides for three
different | eachate collection systems: (1) sinple |eachate collection, (2)
conmpound | eachate collection, and (3) suction lysinmeters.

Each of these three |laws contains elements that should be considered

rel evant and appropriate; consequently, a hybrid system was sel ected on the

basis of the follow ng considerations: (1) all wastes to be disposed of are
sol i d, nonhazardous wastes that are expected to generate only nininmal

| eachate; (2) the site is underlain by thick, unsaturated, |ow perneability



soils; and (3) it is prudent in the short termto renove precipitation,
construction water, and transient drainage using a | eachate collection
system

On the basis of the above, the hybrid system woul d consist of a single

| eachate coll ection systemunderlain by a conposite liner. There are,
however, other circunstances which affect the preferred design of the hybrid
system by addi ng a secondary redundant |iner and | eachate collection system
These circunstances include site-specific considerations such as the
presence of preexisting groundwater contamination in the area. Although a
single | eachate collection and renoval system could be designed to renove

| eachate and prevent nmigration through the liner, there is no way to ensure
that 100% of the leachate will be collected. Considering that the redundant
| eachate collection and renoval system can also serve as a | eak detection
system this second systemis desirable, since it could establish whether or
not el evated contam nant levels in the groundwater can be attributed to cel
failure.

Ot her considerations include the fact that RCRA wastes are present at the
site. It is planned that all RCRA characteristic wastes will be treated to
bel ow RCRA standards, and |isted wastes woul d be nmanaged off site. However,
utilizing a cell design which is consistent with RCRA (double liner/leachate
col l ection and renmpoval systen) may provide flexibility for the potentia
situati onwhere RCRA wastes would be placed in the cell. (If this were to
happen, an Expl anation of Significant Difference would be prepared in
accordance with EPA gui dance for post-ROD changes.)

For these reasons, the RCRA requirenments for a double liner/leachate
col l ection system are consi dered rel evant and appropriate.

A response action plan will be devel oped during the renedi al design phase,
which will specify response actions that will occur if excessive quantities
of | eachate are observed (i.e., during nonitoring/ maintenance or repair of
the cap). Active nanagenent of the |eachate collection systemw Il continue
until such tine as it is agreed by the DOE and the regul atory agencies that
it is no |onger required.

Borrow source area activities will consist of the excavation and transfer

al ong a dedi cated haul road of approximately 1.9 million n{3] (2.5 million
yd[3]) of clay material, which will be used for the construction of the

di sposal cell. Certain action-specific ARARs apply to these borrow source

area activities. These ARARs contain adm nistrative requirenments that are

applicable to the borrow area activity. Of-site actions nust conply with
all legally applicable requirenents, both substantive and adm nistrative.

The Land Recl amation Act (10 CSR 40-10.010) require obtaining a Land

Recl amation Pernmit fromthe Land Recl amati on Commi ssion prior to surface

m ning of industrial mnerals, including clay. However, a permt is not
requi red of a governnental agency whose operations conply with the

recl amati on standards in RSMo. 444.774 and who registers with the Land

Recl amati on Conmi ssion prior to operations. The borrow area action will
conply with the reclamation standards and will register with the conmm ssion.

The Clean Water Act requires a NPDES Permit for stormwater discharges



associated with industrial activities fromconstruction sitesinvolving the
excavation or grading of five or nore acres. This requirenent is considered
applicable to the borrow area because the extent of excavation at the borrow

area is estimted at approxinmately 95 acres. |Included as part of the permt
process is a Water Pollution Prevention Plan, which will be prepared for the
borrow area and which will include preventative neasures for erosion

control

Moni t ori ng and Mai ntenance. Requirenents for post-closure nonitoring and
mai nt enance are specified in the RCRA and the UMIRA. The TSCA does not
define specific post-closure requirenents for a chenical waste |andfill.
Requi renents under the RCRA specify a 30-year post-closure care period for
mai nt enance of the cover, the | eachate collection system and the
groundwat er nmonitoring system G oundwater nonitoring requirenments are set
forth in the RCRA and the M ssouri Code of State Regul ations. The RCRA
groundwat er protection standard (40 CFR 264 Subpart F) sets forth genera
nmonitoring requirements. A groundwater nonitoring program should provide
representative sanples of background water quality, as well as the quality
of the groundwater passing the point of conpliance. The sanpling should
allow for the detection of contanminant mgration into the uppernost aquifer
State regulation 10 CSR 25-7.264(2)(f) sets forth surface water nonitoring
requi renents to detect inpacts from groundwater contam nation. A sanpling
pl an shoul d provide representative background surface water quality
(upgradient) sanples as well as representative downgradi ent surface water
quality sanples. The initial values should be established for biologica
activity, chenmical indicator paranmeters, and hazardous constituents by
conducting quarterly sanpling for one year. The surface water quality
shoul d be determ ned at | east sem annually, and at those times when
contaminant mgration is greatest fromthe shall ow groundwater to surface
water. This monitoring should be conducted through the post-closure care
peri od.

Post - cl osure standards under the UMIRA require the control of radiol ogica
hazards to (1) be effective for 1,000 years, to the extent reasonably

achi evable, and, in any case, for at |east 200 years; and (2) limt rel eases
of Rn-222 so as not to exceed an average release rate of 20 pC/nf2]s.

These UMIRA standards are rel evant and appropriate because they address
simlar waste materials and a disposal scenario simlar to the WSSRAP. The
UMTRA requirenents also directly reference the RCRA requirenents of 40 CFR
264.111 with respect to the closure performance standard for nonradi ol ogi ca
hazards. Therefore, 40 CFR 264. 111 and 264.310 are al so rel evant and
appropriate. Since the hazardous waste nonitoring/ mintenance requirenents
are nore stringent than the solid waste requirenents, the latter are not
consi dered as ARARs.

Ot her Disposal Requirenents. Oher waste disposal issues include the
restriction on the placenment of waste containing free liquids in a landfil
and a recomended m ni mum unconfined strength (UCS) for grout-Ilike
stabilized wastes. As required by 40 CFR 264. 314 pl acenent of wastes
containing free liquids as defined by EPA Method 9095 (paint filter test) is
restricted. Also, for grout-like materials resulting fromthe
stabilization/solidification of wastes, a mnimum UCS of 50 psi in place is
reconmended by EPA (EPA 1986 and EPA 1992b).



The free liquids restriction is not considered relevant with respect to CSS
grout. Based on CSS testing of WSSRAP wastes, the free liquids restriction
woul d I'ikely prevent neeting waste placenent objectives related to the
proposed renedi al action under Alternative 6a. Although the CSS grout
resulting fromthe stabilization of raffinate sludge or contanmi nated soils
may fail the paint filter test as a result of nmintaining the needed
fluidity for effective placement, long termbenefits with respect to
performance of the disposal facility would be realized. First, the grout
resulting fromthe treatnment of raffinate sludge or nmore highly contani nated
soils will be used to fill voids in the materials fromthe di smantl ement of
bui | di ngs and foundations. Wth hardening of the grout to a m ni num UCS of
50 psi, the stability of placed waste will be increased and |ong-term

subsi dence of the cell cover will be mninmzed. Second, by filling voids of
di smantl ement debris with a treated waste, the overall size of the cell is
reduced by maki ng use of the void space.

To conmpensate for free liquids in the grout that allows the grout to flow
into voids of disnmantlenment debris, grout placenent techniques can be

devel oped and specified so that free liquids are effectively removed by the
| eachate collection system Grout placenent techniques could include thin
enough lifts of grouted debris which will pronote drainage of |iquids and
tenporary sunps for collection and renoval of liquids fromthe cell. Such
nmeasures coul d be denonstrated so that the requirements of 40 CFR 264. 314(f)
are achieved.

The restriction of free liquids frommaterials placed in the disposal cell
as specified in 40 CFR 264. 314(f), is therefore waived only with respect to
grout used in filling voids of dismantlement debris. It will be determ ned
during pilot-scale testing that any free |iquids generated during
solidification process will pass TCLP. The free liquids will be randomy
tested during full scale operations to ensure that they pass TCLP. Al so,

all groutlike material will achieve a mninmm UCS of 50 psi in place at 28
days as docunented through bench and pilot scale testing. Placenent nethods
(e.g., conpaction) that mninize |long-term subsidence of the cell cover wll
be used for non-grout materials.

10.3 Cost-Effectiveness

The selected remedy is estimated to cost about $157 million and is estimted
to require about 10 years to conplete. These figures, however, arebased on
prelimnary conceptual design estimtes and are likely to increase as

engi neering design is conpleted. The contingency treatnent option is
estimated to cost about $182 million and woul d al so require about 10 years
to conmpl ete. However, because the treatnent technol ogy enployed in the
contingency treatment option (vitrification) is an innovative technol ogy,
these estimtes have greater uncertainty than those for the sel ected renedy;
i mpl ementation of the contingency renedy is dependent upon the results of
ongoi ng testing. The selected renmedy is cost effective because it would
achi eve required objectives for the | east cost and would use an established
treatment technology. Thus, the potential for schedul e delays and the
resultant increased costs would be |less for this remedy than for the other
alternatives. The contingency treatnment option would al so be cost
effective, assuming that results of ongoing and future bench-scal e and pil ot



-scale testing denmonstrate that this option could be inplenented at a cost
and in a period of time conparable to that identified for the selected
remedy. The increased cost of the vitrification technol ogy would be
somewhat of fset by the increase in |ong-term protectiveness gai ned by the
reduction in contam nant toxicity and vol une.

Both the sel ected renmedy and the contingency renmedy woul d support
conprehensive renedi ati on of the Wel don Spring site by rempoval of the
sources of contanination at the site and providing for disposal of al
contami nated material generated fromrenedi ation of the site.

10.4 Uilization of Permanent Sol utions and Alternative Treatnent
Technol ogi es to the Maxi num Extent Practicable

The sel ected renmedy represents the nmaxi num extent to which the pernanent
sol utions and treatnment technol ogies can be utilized in a costeffective
manner. The selected remedy will result in the permanent renoval of
cont am nat ed sludge, soil, sedinment, and vegetation fromthe source areas
and treatnentof the material posing the principal threats to the maxi mum
extent practicable. O those alternatives that are protective of human
health and the environment and that conply with ARARs, the selected renedy
provi des the best bal ance anong the alternatives in terns of |ong-term

ef fectiveness and permanence; reduction in toxicity, nobility, or volune
through treatnment; short-termeffectiveness; inplenentability; and cost.
The selected renedy al so neets the statutory preference for treatnment as a
princi pal elenent, and neets State and comrunity acceptance.

The selected renmedy will significantly reduce the hazards posed by the
contanmi nated nmedi a through stabilization/solidification of contam nants such
that the treated product will significantly reduce contam nant nobility.

The treated and untreated material will both be placed in an engi neered

di sposal facility designed to contain the materials over the long term
Because the nore highly contaminated material will be treated to reduce
contami nant mobility, the inmpact on human health and the environnent woul d
be mnimal if the containment systemwere to fail

The contingency treatnment option would also provide for significant
reductions in risk. Vitrification would be expected to provi de somewhat
greater long-termeffectiveness because organic contam nants and sone

i norgani ¢ contam nants woul d be destroyed, and the contaminants in the
treated waste form woul d be nore thoroughly inmobilized. However, |arger
uncertainties are associated with the inplenmentability of vitrification
conpared with chemical stabilization/solidification, and thus could lead to
proj ect delays and increased costs. Vitrification is being carried forward
as a contingency treatnent option so the effectiveness of this technol ogy
can continue to be evaluated in terms of current uncertainties associated
with its inplementability.

The selected renedy treats the material posing the principalthreats at the
site, achieving significant reduction in contam nant nmobility. Chenica
stabilization/solidification and di sposal on site is nmore effective in the
short term requiring up to five years to inplenment the treatnment operations
and 10 years to conplete renedial action at the site. |In conparison,
vitrification will require about seven years for inplenentation, provided



engi neering scal e-up and design are not del ayed because of the innovative
nature of this technology. The off-site disposal alternatives could require
significantly nore time to inplenment due to the increased adm nistrative
requi renents for transport and di sposal of the wastes at the off-site
facilities.

The off-site disposal alternatives do not offer an increase in effectiveness
over the on-site disposal alternatives that can justify the greatly

i ncreased costs (two to 10 times the cost of the selected renmedy). The

| ongterm effectiveness of the off-site alternatives would be sonewhat
greater at the Weldon Spring site due to the renoval of contani nated
material fromthe site, and potential long-terminpacts at the off-site

| ocati ons would be | ess than those expected at the Weldon Spring site for on
-site disposal, because of the arid climte and distance to potentia
receptors. However, shortterminpacts would be greater due to the increased
handl i ng of contanminated materials and the transportation of those naterials
to the off-site locations. |n addition, inplenentation of these
alternatives would require coordination of |icensing, permtting, regulatory
conpl i ance, and establishnment of adm nistrative procedures (as appropriate)
in order to dispose of the Wel don Spring waste at either off-site facility.

The maj or bal ancing criteria that provide the basis for selection of the
preferred alternative are short-termeffectiveness, inplenentability, and
Ocost. The selected renmedy can be inplenmented nore quickly, with |es
difficulty, and at |ess cost than the other alternatives and is
thereforedeternined to be the nost appropriate nmethod. The contingency
treatment option is being retained to facilitate inplenentation of an
alternate treatnment technology in the event that chem ca
stabilization/solidification does not perform adequately. Both technol ogy
types will be reeval uated against the balancing criteria during conceptua
desi gn and bench-scale and pilot-scale testing. |If the contingency
treatment option (vitrification and disposal on site) were sel ected pursuant
to this continuing evaluation, an Explanation of Significant Differences
fromthe selected renedy woul d be nmade available to the public, and public
i nput woul d be solicited.

10.5 Preference for Treatnment as a Principal Elenent

The selected renedy satisfies the preference for treatnent as a principa

el ement by treating the materials giving rise to the principal hazards at
the site (the raffinate-pit sludge and the nore highly contanminated fraction
of soil, sand, and sedinment) by chem cal stabilization/solidification. This
treatment nethod will significantly reduce contam nant nobility. The
contingency remedy would al so satisfy the preference for treatnment as a
principal elenent by treating these sane materials by vitrification
Vitrification would also significantly reduce contam nant nobility. In
addition, vitrification would reduce contami nant toxicity by destruction of
organi ¢ contam nants and sone inorgani c contam nants, and waste vol une woul d
be reduced through the elimnation of water and void spaces during the

nmel ti ng process.

10.6 Irreversible and Irretrievable Comm tnment of Resources

I mpl ementing the selected remedy will result in the permanent conmmitnent of



|l and at the Weldon Spring site for waste disposal. This commtnent of |and
for the disposal facility is consistent with current |and use at the site.
The Wel don Spring site is a contam nated, inactive industrial conplex
underthe custody of the DOE, and it contains waste pits from past disposa
practices; it is adjacent to a similar contanmi nated site owned by the Arny.

The di sposal cell proper is expected to cover about 17 ha (42 acres), but
the total amount of conmitted | and would be larger (e.g., double the waste
cont ai nnent area) because a buffer zone will be established around the cell
No other area of the Weldon Spring site would sustain a |long-terminpact or
injury as a result of this permanent renmedy. Perpetual care will be taken
of the conmitted | and because the waste would retain its toxicity for

t housands of years. For exanple, the cover will be visually inspected,
groundwater will be nonitored, and the effectiveness of the overall system
at the Weldon Spring site will be reviewed at |east every five years.

Consunptive use of geol ogical resources (e.g., quarried rock, sand, and
gravel) and petrol eum products (e.g., diesel fuel and gasoline) will be
required for the renoval, construction, and disposal activities. Adequate
supplies of these naterials are readily available in the Wl don Spring area.
The treatment process will also require the consunptive use of materials
(including cement and fly ash) and energy. Cenent and fly ash are readily
available locally in the quantities required, and natural gas can be
obtained fromthe local utility. Inplenmenting the selected renedy is not
constrained by the availability of resources or supplies beyond those
currently available in the St. Louis area.

10.7 Significant Changes

The Proposed Plan for the Wel don Spring site was rel eased for public coment
in Novenber 1992. The Proposed Plan identified Alternative 6a, Renoval,
Chenical Stabilization/Solidification and Disposal On Site, as the preferred
alternative. The DOE reviewed all witten and verbal comrents subnitted
during the public coment period. Upon review of these coments, it was
deternmined that no significant changes to the renmedy, as it was originally
identified in the Proposed Pl an, were necessary.
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Groundwater, Sediment, Soil, Surface Water
Inorganics, Metas, Nitroaromatics, PAH, PCBs, Radioactive

Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, thistext will be replaced.

The U.S. Department of Energy's (DOE) Weldon Spring site consists
of two distinct geographical areas. 1) the quarry area, and 2) the
chemical plant area. Both areas are located in St. Charles County,
Missouri. Much of the land surrounding the quarry consists of
state-owned conservation areas containing second growth forest.
Non-forested areas are largely used for crop production and pasture
or are old-field habitat. Aquatic habitats in the vicinity of the site
include the Missouri River, Little Femme Osage Creek, Femme
Osage Slough and numerous small unnamed creeks, drainages and
ponds throughout the Weldon Conservation Area.

The quarry was used by the Army for disposal of chemically
contaminated materialsin the 1940s and was later used for the
disposal of radioactively contaminated material by the Atomic
Energy Commission in the 1960s.

Unconsolidated surficial materials are present in the area of the
Weldon Spring quarry. The uppermost bedrock unit in the vicinity of
the quarry isthe Kimmswick Limestone. The contact between the



Remedy:

Text:

Kimmswick Limestone and the underlying Decorah Group, which
may provide primary pathways for contamination migration from the
quarry area, isin contact with fine-grained soils, silty clay, and
organic silt and clay north of Femme Osage Slough.

A Record of Decision (ROD) was completed in 1990 for the Quarry
Bulk Waste Operable Unit (OU). A ROD was completed in 1998 for
the Quarry Residuals OU.

The selected remedy consists of the major components described in
detail in the paragraphs below. A long-term groundwater monitoring
strategy will be implemented to confirm expectations that significant
impacts to the Missouri River alluvial aquifer will not occur and that
conditions at the quarry areawill continue to be protective of human
health and the environment.

Institutional controls will be necessary to prevent uses inconsistent
with recreational use or uses that would adversely affect contaminant
migration. The Department of Energy will continue to coordinate
with the Missouri Department of Conservation and the Missouri
Department of Natural Resources-Parks to establish awritten
agreement, such as a license agreement, memorandum of
understanding, or deed attachment, outlining and agreeing to the
terms of the institutional controls. Terms may include limiting access
to groundwater north of the slough for the following uses: irrigation,
consumption, or as a surface water source. The terms of the
agreement will be evaluated at each five-year review, at which time
changes or deletions to the terms would be made, as appropriate. The
Well Field Contingency Plan provides for ongoing availability of a
safe water supply.

The quarry proper will be restored through backfilling with soil to
reduce fall hazards, stabilize the highwalls, eliminating ponding of
surface water, and minimize infiltration through the inner quarry to
the groundwater. Dismantling of facilities utilized during bulk waste
removal activities would also be performed at thistime.

Estimated Capital Costs: $150,000.
Estimated Annual O& M: $600,000.
Estimated Present Worth Costs: not provided.

Full-text ROD document follows on next page.
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DECLARATI ON STATEMENT
Site Nane and Location

Wel don Spring Quarry
St. Charles County, M ssouri

St at enent of Basis and Purpose

This Record of Decision (ROD) presents the selected renedial action for the Quarry Residuals
Operable Unit (QROU) of the U S. Departnment of Energy's Weldon Spring Site in St. Charles
County, M ssouri. This action was selected foll ow ng requirenments of the Conprehensive

Evi ronment al Response, Conpensation, and Liability Act (CERCLA), as amended, and, to the
extent practicable, the National O and Hazardous Substances Pol |l ution Contingency Plan
Nat i onal

Environnental Policy Act (NEPA) issues related to the quarry area have al so been addressed and
have been integrated into the CERCLA deci sion-naking process for the QROU

Thi s decision is based on the Administrative Record for the QROU. Major docunments include the
(1) RI/FS Wrk Plan, (2) Renedial Investigation and Baseline Ri sk Assessnent Reports,

(3) Feasibility Study Report, and (4) Proposed Plan. Public comrents received during the review
period for the Proposed Plan were consi dered and have been incorporated into this decision

The State of M ssouri concurs with the sel ected renedy.
Assessnent of the Site

The response action selected by this ROD addresses actual or threatened rel eases of hazardous
substances fromthis site that were not addressed under previous response actions.

Description of the Sel ect Action

The QROU is the second of two operable units established for the quarry area of the Wl don
Spring

site. The first operable unit, the Quarry Bul k Waste Operable Unit, addressed the excavation and
rel ocation of the source materials located in the quarry proper. This operable unit addresses
resi dua

conditions at the quarry, including contam nated groundwater and surface water. Based on
exposur e

assessnments under current and reasonably anticipated | and uses, no further action is necessary
to

protect human health and the environnent. However, because contam nation will remain on-site,
long-term nmonitoring will be undertaken as described bel ow
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The maj or conponents of the selected renedy are:

. Monitor long termto verify that conditions at the quarry area and the
St. Charles County well field remain protective of human health and the
envi ronnent ;

| mpl emrent institutional controls to prevent uses inconsistent with recreationa
use or uses that would adversely affect contam nant nigration

Further sanmpling activities are planned for two purposes. G ven the presence of significant

| evel s

of contam nation in quarry groundwater north of the slough, which is in close proximty to the
St. Charles County well field, and the reliance on natural systens to |lint potential exposure,
afield

test will be performed to further evaluate the effectiveness of groundwater renediation. This
activity

will include the operation of a pilot-scale extraction trench. Sanpling will also be perforned
to

establish the extent of contami nation for the two soil areas (i.e., the northeast slope and the
ditch area

near the transfer station) within the quarry proper. Prelinminary sanpling has indicated the
presence

of radiol ogical contamination. A conplete characterization of these areas could not be perforned
because access to these areas is limted. If contaminant |evels are found to be unacceptable
fol | owi ng

a risk evaluation, these areas will be addressed under a subsequent response action.

Statutory Deternmninations

The selected action is protective of hunman health and the environnment, conplies with applicable
or

rel evant and appropriate requirenents, and is cost effective. This renmedy utilizes pernanent
solutions and alternative treatnent technol ogies to the maxi num extent practicable for this
site. This

remedy does not satisfy the statutory preference for treatnment as a principal elenment of the

r emedy.

Because groundwater contami nation will remain at the quarry at |evels that exceed those for
unlimted | and use and unrestricted exposure, a review will be conducted within five years after
commencenent of the action to evaluate conditions at the quarry area and to ensure that the

r emedy

continues to provide adequate protection of human health and the environnent. The five-year
reviews will be developed in consultation with the U S. Environnental Protection Agency and the
M ssouri Departnent of Natural Resources and will be made available to the public for review and
comment .

<I MG SRC 98166B>
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NOTATI ON
The following is a list of the acronyns, initialisns, and abbreviation (including units
2Lasure) used in this docunent. Acronyns and abbreviations used only in tables and figures are

defined in the respective tables and figure captions.

ACRONYMS, | NI TI ALI SM5, AND ABBREVI ATI ONS

ARAR applicable or rel evant and appropriate requirenment
BRA basel i ne risk assessnent

CERCLA Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act
CFR Code of Federal Regul ations

CoPC cont anmi nant of potential concern

CSR Code of State Regul ations

1, 3- DNB 1, 3-di ni t robenzene

2, 4- DNT 2, 4-dinitrotol uene

DOE U.S. Departnent of Energy

EPA U.S. Environnmental Protection Agency

FS feasibility study

MCL maxi mum cont am nant | eve

VDNR M ssouri Departnent of Natural Resources

VDOH M ssouri Departnent of Health

NCP National G| and Hazardous Substances Pollution Contingency Plan
NPDES Nat i onal Pol |l utant Discharge Elimnation System
NPL Nati onal Priorities List

&M operation and nai nt enance

PP proposed pl an

QROU quarry residual s operable unit

RD/ RA remedi al design/renmedial action

RI remedi al investigation

RI/FS remedi al investigation/feasibility study

ROD Record of Deci sion

TBC t o- be-consi dered (requirenent)

WECC Wel don Spring Citizens Conm ssion

WESRAP Wel don Spring Site Renedial Action Project
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Units of Measure

cm centineter(s) m nmet er (s)
ft foot (feet.) m 3 cubic nmeter(s)
g gran(s) Mg nm crogram (s)
gal gal l on(s) ni mle(s)
gpm gal lon(s) per mnute nmL mililiter(s)
ha hect are(s) pCi pi cocuri e(s)
km kil ometer(s) ppm part(s) per mllion
L liter(s) S second(s)
yd 3 cubi ¢ yard(s)

Sept enber 1998

RECORD OF DECI SI ON FOR REMEDI AL ACTI ON
FOR THE QUARRY RESI DUALS OPERABLE UNIT
AT THE WELDON SPRI NG SI TE,
VWELDON SPRI NG M SSOURI

1 SITE H STORY

The Wel don Spring Quarry is one of two noncontiguous areas that constitute the
U.S. Departnent of Energy's (DOE) Weldon Spring site. The main area of the site is the chenica
plant. Both areas are located in St. Charles County, M ssouri, about 48 km (30 m) west of St.
Loui s
(Figure 1). The U.S. Environnental Protection Agency (EPA) listed the quarry on the Nationa
Priorities List (NPL) in 1987, and the chenical plant area was added to the list in 1989. The
quarry
is about 6.4 km (4 nmi) south-southwest of the chem cal plant area, it is accessible from State
Route 94 and is currently fenced and closed to the public (Figure 2). The quarry is
approxi matel y
300 m (1.000 ft) long by 140 m (450 ft) wi de and covers an area of approximtely 3.6 ha (9
acres).
The quarry was used by the Arny for disposal of chemically contaninated (explosive) materials in
the 1940s and was | ater used for the disposal of radioactively contam nated nmaterial by the
At om ¢
Ener gy Conmi ssion (AEC) in the 1960s.

Approxi mately 110,000 m 3 (144,000 yd 3) of soil and waste material was renoved from
the quarry and transported to the chenical plant area as part of conpleting the renmedial action



stipulated in the Record of Decision (ROD) for the Quarry Bul k Waste Operable Unit (DOE 1990).
Bul k waste renoval was conpleted in October 1995. These wastes have been placed in the disposa
cell at the chemical plant. Prior to bulk waste renoval, contam nated water contained in the
quarry

pond was al so renoved; approximately 170 million L (44 mllion gal) has been treated as of March
1998.

<I MG SRC 98166C>

<I MG SRC 98166D>

Sept enber 1998
2 SCOPE AND ROLE OF REMEDI AL ACTI ON

The Quarry Residuals Operable Unit (QROU) the second of two Operable units
established for the quarry area of the Weldon Spring Site. The first operable unit, referred to
as the
Quarry Bul k Waste Operable Unit, addressed the excavation and relocation of the source materials
within the quarry to tenporary storage at the chem cal plant area. Bul k waste excavati on was
carried
out in conjunction with a renoval action to extract, treat, and di scharge contam nated water
from
the quarry sunp. This operable unit addresses residual conditions at the quarry, including
(1) residua
contami nation at the quarry proper, (2) the Ferme Osage Sl ough and nearby creeks, and
(3) contani nated groundwater |ocated north of the Ferme Osage S| ough

The Wel don Spring site consists of two distinct geographical areas (1) the quarry area,
which is the subject of this ROD, and (2) the chemi cal plant area. Under the chem cal plant ROD

wastes and contami nated nedia fromthe chem cal plant area and the quarry area will be di sposed
of in an on-site cell. The only remaining renedial decision to be nade for the Wl don Spring
site

concerns the managenment of contani nated cyroundwater at the chemical plant area.

Sept enber 1998
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3 COVMMUNI TY PARTI CI PATI ON



A renedial investigation/feasibility study (RI/FS) process was conducted for the QROU of
the Wel don Spring site in accordance with the requirements of the Conprehensive Environnenta
Response, Conpensation, and Liability Act (CERCLA), as anended, to document the proposed
managenment of the quarry proper. the Ferme Osage Sl ough and nearby creeks, and quarry
groundwater north of the Ferme Osage Sl ough as conponents of the QROU Docunents devel oped
during the RI/FS process included the Remedi al Investigation (DOE 1998d), Baseline Risk
Assessnent (BRA) (DOE 1998a), Feasibility Study (DOE 1998b), and Proposed Pl an (PP) (DOE
1998c). Together, the R, BRA, FS, and PP constitute the required primary docunents, consistent
with the provisions of the First Amended Federal Facility Agreenent entered into between DOE and
the EPA. I n accordance with Section 117 of CERCLA, copies of these final docunents were rel eased
to the public on March 18, 1998.

The RI, BRA, FS, and PP, along with other docunments in the Adm nistrative Record,
have
been made avail able for public review at the Wl don Spring site. Copies also have been nade
available to the public in information repositories at Francis Howel|l High School and at four
branches of the St. Charles City/County Library: Kathryn M Linnenman, Spencer Creek, M ddendorf -
Kradel |, and Ki sker Road. A notice of availability of these docunents was published in the
St. Charles Journal on March 22 and April 5, 1998.

A public comrent period for this renmedial action was held from March 18, 1998, through
May 21, 1998. A public hearing was held on April 16, 1998, at the Adm nistration Building of the
Wel don Spring Site Renedial Action Project (WSSRAP) as a part of the public participation
process. This public hearing was advertised in the newspaper cited above. At this neeting,
representatives from DOE and EPA Region VII received coments fromthe public about the site
and the renedial alternatives under consideration. Transcripts of the public neeting are
i ncl uded as
part of the Administrative Record for this operable unit renedial action. The Adm nistrative
Record
i ncludes the information considered in deciding on the selected action. Al public coments,
ora
and witten, were considered in the decision-making process for determning the selected action
(see
Appendi x A).
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4 S| TE CHARACTERI STI CS
4.1 SO L AND GEOLOGY

Unconsol i dated surficial materials are present in the area of the Wl don Spring quarry:
| oess deposits and residual soils cover the upland regions, and alluviumoccurs along the stream
and
river valleys. Coarse-grained deposits constitute the bottom6 to 24 m (20 to 80 ft) of the
M ssouri
Ri ver fl oodpl ain. Fine-grained deposits constitute the upper 4.6 to 7.6 m( 15 to 25 ft) of the
M ssouri



Ri ver floodplain and the full thickness of Little Ferme Osage Creek and the Fenme GCsage Creek
al I uvi um (DOE 1998d).

The uppernost bedrock unit in the vicinity of the quarry is the Kinmswi ck Limestone. The
Ki mmswi ck Li mestone is underlain in descending order by the Decorah Group, Plattin Linmestone,
Joachi m Dol onmite, and St. Peter Sandstone (see Figure 3). The sides of the quarry expose the
Ki mmswi ck Li mestone, whereas the bedrock floor of the quarry lies in the upper portion of the
Decorah Group. The contact between the Ki mmswi ck Linmestone and Decorah Group, which may
provi de the primary pathways for contanminant mgration fromthe quarry area, is in contact with
fine-
grained soils, silty clay, and organic silt and clay north of Femre Osage Slough (DOE 1998d).

4. 2 HYDROGEOLOGY/ GROUNDWATER

Groundwater in the vicinity of the quarry occurs in alluvium fractured |inestone, and
Sandst one (Berkel ey Geosci ences Associ ates 1984). The uppernost groundwater unit is conmposed
of carbonate rocks near the quarry, tributary alluviumnear little Ferme Osage Creek, and
M ssouri
Ri ver alluvium between the quarry bluff and the M ssouri River. Water table (unconfined)
condi tions
typically occur in the alluvium confined to seni confined conditions occur in the bedrock and
al luvium where |l ayers of varying perneability are present. The St. Peter Sandstone,
approxi matel y
90 m (300 ft) below the floor of the quarry, constitutes the deeper aquifer

In the vicinity of the quarry, groundwater flows primarily fromnorth to south, and a
westward gradient runs fromthe quarry to Little Ferme Osage Creek. South of the quarry rim the
direction of the groundwater flow is generafly south to southeast toward the Ferme Osage S| ough
In the alluviumsouth of the slough, groundwater is within 3 m (10 ft) of the ground surface,
al t hough
the depth to water varies with seasonal punping demands in the nearby St. Charles County wel
field
and with water levels in the Mssouri River.

For the purposes of this action, alluvial aquifer in the vicinity of the quarry is
conposed of
two horizons: the overlying fine-grained deposits and the underlying coarse-grai ned deposits
referred
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FIGURE 3 Cross Section through the Quarry Area

to as the Mssouri River alluvium The deep bedrock aquifers underlying, the alluvial deposits
are
consi dered outside the area of potential inpacts fromthis site.

The upper horizon is fine grained and has |ow, yet spatially variable, hydraulic



conductivity

because of the heterogeneous nature of the clay and silty clay materials conposing this unit. In
a

mar gi nal zone that |ies between the bluff and the slough, the full sequence of materials

consi sts of

the fine-grained deposits. Only in two bedrock | ows, which extend into this area, do coarser
material s

(silt and fine sand) occur. Groundwater inpact fromquarry contam nants is generally confined to
the fine-grained materials. Well yields in this area typically range fromless than 0.03 to 0.16
L/s

(0.5 - 2.5 gpm; these yields are not sustainable for any length of tine, and the wells
typically

dewater. The | ower yields occur in the |low conductivity clay and silty clay nmaterials, whereas

t he

hi gher yields occur in the wells situated in the previously described bedrock | ows. Consistent
with

the EPA's guidelines for groundwater classification, groundwater in this zone is not considered
a

potential source of drinking water because yields are insufficient to sustain any routine
production

sufficient for household use.
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The M ssouri River alluvial aquifer in which the St. Charles County well field is located
is the principal aquifer in the area. The alluvial aquifer thins to the north, away fromthe
river, until
it is truncated by the risin2 bedrock and the overlaying fine-grained unit. The alluvial aquifer
is
characterized by to 24 m (20 - 80 ft) of coarse-grained deposits consisting of fine- to medium
grai ned sand with sone silt that grades with depth to coarse-grained sand with cobbl es and
boul ders.

These deposits are overlain by 5to 8 in (15 -25 ft) of fine-grained deposits. Recharge to the
coar se

grained materials occurs primarily fromthe Mssouri River, intermttent surface fl ooding,
infiltration

of precipitation, amd di scharge fromthe underlyi ng bedrock

The hydraulic gradient between the bluff and the slough is generally southward toward
t he
sl ough. In general, the groundwater elevation data indicate a southeasterly gradi ent across the
sl ough.
At nost |ocations, the slough is a source of recharge to the shall ow groundwat er. However, at
sone
| ocations north of the slough, groundwater |evels are higher, which indicates discharge to the

sl ough
(DCE 1998d) .

A not abl e decrease of uranium (from 3,400 to 10pCi/L) occurs over a short distance (30
to

91 m[100 - 300 ft]) north of the slough, which indicates that processes other than dilution are



reduci ng the amount of dissolved uraniumin groundwater. These processes include sorption onto
the aquifer matrix and organics and precipitation of dissolved uraniumfromthe groundwater
Uranium migration in the groundwater will be limted to some extent by sorption onto the aquifer
materials. Site-specific distribution coefficient estimates range from5 to 50 mL/g for
materials north

of the slough. Contam nant renoval from groundwater via precipitation of solid phases typically
results from changes in geochernical conditions in the aquifer system In the shallow aquifer
north

of the slough, uranium activity decreases abruptly near the northern margin of the slough in
response

to a sudden decrease in the oxidation potential, which is coincident to a reduction of dissolved
uraniumin groundwater. The sharp decrease in uraniumlevels indicates that sorption, which
typically generates nore diffuse boundaries, is not the only process attenuating the uraniumin
groundwat er .

4.3 Bl OTl C RESOURCES

Much of the land surrounding the quarry consists of state-owned conservation areas
cont ai ni ng second-grow h forest. Nonforested areas, which cover much of St. Charles County, are
| argely used for crop production and pasture or are old-field habitat.

Aquatic habitats in the vicinity of the quarry include the Mssouri River, Little Femme
Osage Creek, Femme Osage Sl ough, and nunerous small, unnaned creeks, drainages, and ponds
t hroughout the Weldon Spring Conservation Area. In addition, the nearby August A. Busch
Menori al Conservation Area contains nore than 35 ponds and | akes; however, these ponds and
| akes are in the M ssissippi River drainage and are not influenced by the quarry area.
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The U.S. Fish and Wildlife Service (Frazer 1995; DOE 1998d) has identified the potentia
for five federal-listed threatened or endangered species to occur in the vicinity of the quarry
ar ea:
three birds (bald eagle, peregrine falcon, and interior |east tern), one fish (pallid sturgeon),
and one
pl ant (decurrent false aster). The Fish and WIldlife Service has also identified severa
candi dat e
speci es as possibly occurring in the area. The M ssouri Departnent of Conservation has
identified
13 state endangered and 19 state rare species for St. Charles County (Dickneite 1995). However,
many of these species are not expected to occur at the quarry area; some only pass through the
area
during migration. For other species, suitable habitat is absent fromthe quarry. To date, only
t he bald
eagl e has been observed in the vicinity of the quarry area (DOE 1998d); all of those birds were
sighted near the M ssouri River and away fromthe quarry proper

4.4 NATURE AND EXTENT OF CONTAM NATI ON

The nature and extent of contam nation at the QROU are discussed in detail in the
Rl (DOE 1998d). Contaninated nedia at the QROU can be generally categorized into three separate
entities: (1) residual contanmination at the quarry proper, (2) the Fenrme Osage Sl ough and near by
creeks (Little Ferme Osage Creek and Femre Osaae Creek), and (3) quarry groundwater north of



the Femre Osage Slough. A summary of the data collected to support the RI is presented in Table
1

Sanpl es were al so collected for each nmedi um of concern to delineate naturally occurring |evels
of

chenmi cal and radiol ogi cal constituents (i.e., background levels) fromthose |evels that nmay have
resulted fromsite activities.

4.4.1 Soi

At the quarry proper, soil was sanpled fromthe rins and sl opes, and sedi nent was sanpl ed
fromwall and floor fractures and fromthe ranp and floor of the quarry sunp. Potentia
cont am nant s
identified in soil sanples fromthe rins and sl opes included several netals, radionuclides,
nitroaromati c conpounds, polycyclic aromatic hydrocarbons (PAHs), and pol ychl ori nated bi phenyls
(PCBs). In disturbed soil on the rimand knoll of the quarry, only selenium silver, zinc,
radi um 226
thorium 230, and uranium 238 were detected at concentrations significantly higher than
backgr ound
levels. In sanples fromthe quarry fractures, |ower |evels of contanination were found in the
wal
fractures than in floor fractures. Radium thorium and uraniumisotopes, and al um num
sel eni um
and silver were detected at sone fractures at concentrati ons exceedi ng backaround | evels.
Sanpl es
collected fromthe sunp area were primarily contanm nated with radi um 226, thorium 230, uranium
and | ow | evel s of PAHSs.

Qutside the quarry proper, surface and subsurface soil sanples were collected, with a
focus
on the area south of the quarry between the Katy Trail and Fenme Osage Sl ough. The area sanpl ed
included Vicinity Property 9, which was renediated in 1996. Low concentrations (but higher than
<l MG SRC 98166EA
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background | evel s) of uranium are sorbed onto soils | ocated between the quarry and the sl ough
Lead

and zinc were detected at |ow | evel s above background in shallow soils south and east of the
quarry.

Low | evel s of nitroaromatic conpounds (i.e.. <1.7 ppm) were detected in soils to the east, west,
and

south of the quarry.

4.4.2 Femre GCsage Sl ough and Creeks



Surface water and sedi nent sanples fromthe upper and | ower reaches of the Ferme Osage
Sl ough, Little Ferme Osage Creek, and downstream portion of Femre Osage Creek have been
characterized for radiol ogical and chemi cal contam nation. Contam nants identified as
cont am nant s
of potential concern (COPCs) for surface water and sedi nent included several netals and urani um
(see Table 1). Nitroaromatic conpounds were also identified as COPCs for surface water, but were
only detected at | ow concentrations in the Little Ferme Osage Creek upgradi ent of the quarry.
The
source of this contanmination is believed to be runoff fromthe Wl don Springs O dnance Works
(WBOW area. In general contam nant concentrations were lower in the creek than in the slough
Pl ausi bl e sources of contam nation in the slough include groundwater seepage, runoff from
Vicinity
Property 9 prior to renediation, and mixing with Mssouri River water. Several netals that were
el evated in the creek and slough were also elevated in the M ssouri River.

Fish from Ferme Osage Sl ough were collected and anal yzed to investigate any potentia
i mpacts fromsite contam nants. Species sanpled fromthe slough included white and bl ack
crappi e,
| ar gemout h bass, sunfish, and several bottom feeders such as bignmouth buffal o, yellow bull head,
and
common carp. Fish sanples were analyzed for uranium radium thorium arsenic, |ead, and
mercury.
Sanpl es were prepared as fillets, fish cakes, and whol e body sanpl es. Anal yses indicated | ow
| eve
concentrations of netals (i.e., lead, arsenic, and nercury) and uranium simlar to
concentrations
detected in the background sanples collected from Busch Lakes 33 and 37. Radi um and thorium
i sotopes were not detected in any sanpl es.

4.4.3 G oundwat er

Cont ami nation of groundwater underlying the quarry area has been characterized from data
collected froma network of nonitoring wells. This network includes 19 wells that nonitor
groundwater in the bedrock system and 26 wells that nonitor groundwater in the alluvium Four
additional alluviumwells are owned by St. Charles County (see Figure 4). Data over a 10-year
peri od
were evaluated in determi ning the nature and extent of contami nation. The primary contam nants
in quarry groundwater north of the slough are uranium and nitroaromatic conpounds. These
contami nants were |ikely derived fromcontam nated bul k wastes that were previously di sposed of
in the quarry. Although other contam nants were present in quarry bul k wastes, uranium and

<I MG SRC 98166F>
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nitroaromati c conpounds are nore sol uble and were | eached fromthe bul k wastes into the shall ow
groundwat er .



The extent of the uraniumcontam nation is limted to the area north of the slough. The
hi ghest concentrations of uraniumwere detected in wells along the southern rimof the quarry
and
southward in the alluviumnear Vicinity Property 9. South of the slough, slightly el evated
urani um
level s with respect to the statistically deternm ned background value (i.e., 2.8 pC /L) were
det ect ed
at RMM 2. However, the mexinmum urani um concentration detected at RMM2 (i.e., 10 pC /L) is
within the range of concentrations detected in the background wells. Uranium concentrations in
t he
remai ning wells south of the slough have been in the background range.

Prior to renoval of the bulk wastes fromthe quarry, nitroaromatic conpounds were al so
detected at concentrations greater than 1 pg/L in four shall ow bedrock wells and two alluvia
wel |'s
| ocated north of the slough. Between 1996 and 1997, a 40% reduction in TNT and an 18% reducti on
in DNT concentrations have been observed.
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5 SUMVARY OF SITE RI SKS
Potential inpacts to humans, biota, and other environnental resources that m ght occur

at
the quarry area if no renmedial action is conducted were assessed as part of the process for
sel ecting

an appropriate remedi al action. Current and future |and use conditions were considered in the
assessnment presented in the Baseline Ri sk Assessnent report (DOE 1998a) prepared for the QROU
Key results of the human health and ecol ogi cal assessnent are sumuarized in Sections 5.1 and
5.2.

5.1 HUMAN HEALTH

Potential carcinogenic risks for both radi ol ogi cal and cheni cal exposures were assessed
in
terms of the increased probability that an individual would devel op cancer over a lifetinme. The
U.S. Environnmental Protection Agency (EPA) has indicated that for known or suspected
carci nogens,
the acceptabl e exposure levels for the general public at sites on the NPL are generally
concentrations
that represent an excess upper-bound |ifetine cancer risk to an individual of between 1 x 10 -6
and



1 x 10 -4 (i.e., 1in 1,000,000 to 1 in 10,000 [EPA 1989]). This "acceptable range" is used as a
poi nt
of reference for discussing the results of the carcinogenic risk assessnment for the QROU

Potential health effects other than cancer from exposure to chemnmical contam nants were
al so
assessed. The quantitative nmeasure of noncarcinogenic health effects is the hazard index. The
EPA
has defined a hazard index of greater than 1 as the |evel of concern for noncarcinogenic health
effects.

A recreational visitor scenario was used to project hunan exposures to contam nants
identified in the RI for the quarry area (DOE 1998d) on the basis of current and assumed future
| and
uses. This scenario is consistent with current land use at the quarry area (primarily north of
t he
sl ough and the slough itself); future land use is expected to renain simlar to current use.
Groundwater is used for residential purposes at the county well field; however, nonitoring data
i ndicate that concentrations at the county well field are consistent with background, and this
i s not
expected to change in the future.

In this case, reasonabl e maxi num exposure is not considered to include residential or
ot her
scenarios that include direct, |long-term consunption of |ocalized contam nated groundwat er
Because of the localized nature of the contanination and physical constraints, such as |ow
groundwat er yi el ds and unsust ai nabl e producti on of these I ow yields, the surficial nature of the
groundwater, and the | ocation of the area within the Mssouri River floodplain, which nmakes the
area
susceptible to routine flooding, such scenarios are not considered pl ausi bl e.
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Exposure pat hways and associated risk estinates evaluated for the quarry proper and
Femre Osage Sl ough and nearby creeks are sumuarized in Table 2. Exposure pathways eval uated
for the quarry proper included external irradiation, incidental ingestion and dernmal contact
with soil,
i nhal ation of air particulates, and ingestion of surface water fromthe quarry pond. Exposure
pat hways eval uated for the slough and creeks included ingestion of surface water, sedinent, and
fish;
dermal contact with surface water and sedi nment; and inhalation of air particulates. The
recreationa
visitor was assunmed to visit each area for 4 hours, 20 times per year, over a period of 20
years.

The results of the risk calculations for the recreational visitor at the quarry proper
and
Femre Osage Sl ough indicate that radiological and chem cal risks are belowto within the EPA' s
acceptable risk range of 1 X 10 -6 to 1 x 10 -4 (EPA 1989). Hazard indices are also |less than 1,
whi ch
i ndi cates that noncarcinogenic health effects are not a concern. The estinmated radiol ogical risk



is

3 x 10 -5 for the recreational visitor exposed to contaninants at the various |ocations (i.e.
cunul ati ve

risk fromexposure to contami nants at the quarry proper and at Fenme Osage Sl ough and creeks);
this estimate incorporates multiple contanminants, multiple nmedia, and nultiple pathways. The
estimated chemi cal carcinogenic risk and hazard index for this recreational visitor are 4 x 10 -
6 and

0. 05, respectively.

The estimated risks are within the acceptable risk range and do not indicate the need
for
further renedi ation of the quarry proper, the Femme Osage Sl ough and nearby creeks, or the
quarry
groundwat er north of the Femme GCsage Sl ough

The avail abl e hydrol ogi cal and geochenical information, as well as long-term

envi ronnental nonitoring data, support the conclusion that site contaminants will not measurably
affect the Mssouri River alluvial aquifer. However, given the reliance on natural systenms to
precl ude

potential significant inpacts to the aquifer, alternatives addressing groundwater renediation
wer e
evaluated in the FS (DOE 1998b).

5.2 ECOLOG CAL ASSESSMENT

Femme Osage Slough and Little Femre GCsage Creek are the principal habitats at the
QROU where biota could be exposed to quarry-related contanmi nants. A screening | evel assessnent
enpl oyi ng very conservative exposure scenarios was conducted for these habitats. This assessnent
identified current levels of alum num barium manganese, and uraniumin the surface water of
Femre Osage Slough and Little Femre GCsage Creek as posing a potential risk to aquatic biota
usi ng
these habitats. Risk estimates or quotients for these contaminants were greater than 1,
i ndi cating the
potential for risk and a need for further ecol ogical evaluations of the aquatic habitats in the
sl ough
and creek. These ecol ogi cal eval uati ons were conducted, and the results are di scussed bel ow. For
other contam nants in surface water at the quarry area, no or low risks were identified.
Arseni c,
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TABLE 2 Summary of Human Health Risk Estinates for the Quarry Area

Pat hways Radi ol ogi ca
Cheni ca
(Recreational Visitor) Car ci nogeni ¢ Ri sk Hazard | ndex
Car ci nogeni ¢ Ri sk

Quarry proper
Soi



External irradiation 1 x 10 -5 NA a

NA
I ngestion 4 x 10 -7 0. 004
1 x 10 -7
Der el 1 x 10 -1 0. 0009
1 x 10 -8
I nhal ation 2 x 10 -9 < 0.000 1
x 10 -12
Fractures b
External irradiation 3 x 10 -5 NA
NA
I ngestion 7 x 10 -7 0. 008
6 x 10 -8
I nhal ation 4 x 10 -9 <0. 0001
x 10 -13
Femme Osage Sl ough c
Surface water
I ngestion 3 x 10 -7 0. 003
x 10 -7
Der el 7 x 10 -9 <0. 0001
x 10 -8
Sedi nment
I ngestion 3 x 10 -8 0. 006
x 10 -7
Der el 1 x 10 -10 0. 001
x 10 -9
I nhal ation 1 x 10 -10 <0. 0001
x 10 -13
Fi sh
I ngestion 8 x 10 -9 0. 03
x 10 -6
Total d,e,f 3 x 10 -5 0. 05
x 10 -6
Overall carcinogenic risk g 3 x 10 -5

a NA = not applicable.

Dermal contact with soils in the fractures is assunmed to be unlikely.

c Estimates for Ferme Osage Sl ough are representative of those for Little Feme Osage and
Femme Osage Creeks.

d These totals represent risks and the hazard index for the multiple pathways exposure

(op

scenari o, which projects a recreational visitor who is exposed to contam nants present at the

quarry area (including at the quarry proper and Ferme Osage Sl ough).

e Ineestion of groundwater is unlikely because there is no access for a recreational visitor
the quarry groundwater. However, calculations were performed for potential risk to a
hypot heti cal resident fromingestion of and dermal contact with groundwater (see
Section 5.2.3 of the BRA [DCE 1998a)) for informational purposes only.

f External irradiation for quarry proper soil and fractures was not sumred because it is not
appropriate to do so; the higher of the two risks was used to calculate the total



g The sum of chemnical and radiol ogical carcinogenic risks rounded to one significant figure.
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cadmi um | ead, manganese, nercury, nickel, and zinc are present in sedinments at concentrations
estimated to result in lowrisk to aquatic biota. No risks fromnitroaronmati c conmpounds were
indicated in either surface water or sedinent. Mdelina results indicated no risks to nodel ed
terrestrial wildlife receptors foraging in Fenme Osage Sl ough or drinking fromLittle Feme
Gsage

Creek.

Because screening risk estimates for several netals indicated potential risks, as
di scussed
above, further ecol ogi cal evaluations or surveys of aquatic and terrestrial biota were conducted
at
the quarry area to further evaluate actual inmpacts. The survey results indicate that the
exi sting aquatic
and terrestrial comrunities consist of species that woul d be expected to occur in the area. No
i mpacts to abundance or species diversity of aquatic invertebrates were detected. Internal and
ext ernal exam nations of small mammals collected fromthe site showed no abnornmalities that
nm ght
i ndi cate adverse effects from exposure to site contami nants. Anal yses of tissue fromfish and
smal |
manmal s i ndi cated urani um concentrations within the range reported in the literature for
North America for which no adverse effects have been observed. Concentrations of radionuclides
in the tissues of snmall mammals collected fromthe quarry area were conparable to |evels
det ect ed
in specinmens fromreference sites.

In summary, the current |evels of contanmination in surface water and sedi nents from
Femme Osage Slough and Little Feme GCsage Creek do not appear to be affecting ecol ogica
resources at these habitats and do not pose a future risk to biota at the site. This concl usion
is
supported by the absence of any observable adverse effects to aquatic or terrestrial biota, the
generally low |l evels of potential risk estimted for aquatic biota, and the |ack of risks
estimted for
terrestrial biota. Thus, renediation of these habitats is not indicated on the basis of
pot enti al
ecol ogi cal concerns.
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6 DESCRI PTI ON OF REMEDI AL ALTERNATI VES

Six prelimnary alternatives for addressing groundwater contani nati on were assenbl ed
from combi nati ons of technol ogi es and associ at ed managenent strategi es that were retained
foll owing, a screening and eval uati on process. Potential renedial action alternatives were
screened



to elimnate those alternatives deternined too difficult to inplement on the basis of unproven
technol ogi es, those determ ned not sufficient to renmediate the site within a reasonable tine
peri od,

or those determned to have linited application for specific contam nant or site conditions.
Details

of these evaluations are presented in the Feasibility Study report (DOE 1998b) prepared for the
QROU. The three final alternatives retained for detailed analysis are described in Sections 6.1
to 6. 3.

6.1 ALTERNATI VE 1: NO ACTI ON

Under Alternative 1, no further action would be taken at the QROU, CERCLA requires
consi deration of a "No Action" alternative. No contai nnent, renoval, treatnent, or other
mtigative
measures woul d be inplenented. This alternative does not include groundwater nonitoring or any
active or passive institutional controls (e.g., physical barriers, deed restrictions). Under
this
alternative, it was assuned that all existing activities, including nonitoring by DOE, would be
di scontinued. Existing |land use and natural conditions and processes are expected to continue
and
provi de continued protection to the downgradient well field. However, this alternative does not
provide for the collection of data that would verify the continued protectiveness of future
condi tions.

No cost is associated with the performance of this alternative. No net present worth,
capita
costs, or annual operation and mai ntenance (O&\M) costs are associ ated because no activities
woul d
be undert aken.

6.2 ALTERNATI VE 2: MONI TORI NG W TH NO ACTI VE REMEDI ATI ON

Under Alternative 2, long-termmonitoring of groundwater in the quarry area woul d be
performed; results would be evaluated at five-year review periods as required by CERCLA.
Cont ami nant concentrations in the groundwater north of Fenmme Osage Sl ough are expected to
decrease with tine as a result of (1) adsorption of uraniumonto the fine-grained aquifer
material s
and (2) precipitation., in the area of the slough where decaying organic matter maintains a
reduci ng
condition. These reducing conditions convert uraniumto the +4 state, thus form ng urani um
di oxi de
UO 2), which is highly insoluble. Continued nmigration of very small concentrations of uraniumin
the groundwater to the St. Charles County well field is probable; however, concentrations
greater
than the background range have not been detected. In addition, concentrations are not expected
to
i ncrease because of the renoval of the bulk waste source nmaterials. Monitoring data collected
for
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the past 10 years fromwells south of the slough and at the production wells have indicated

urani um

concentrations to be consistent with the statistically derived background | evel of approximately
2.8 pCi/L. Contam nated groundwater migrating south of the slough would be significantly diluted
Wi th uncontani nated water fromthe M ssouri River. Groundwater originating fromthe quarry area
contributes less than 1% of the groundwater available to the production wells. Infiltration from
rai nwater, runoff, and sporadic |local flooding, could also dilute the groundwater at the quarry
area

north of the slough (DOE 1998d).

Groundwat er nmonitori ng woul d be conducted in the existing well network, as appropriate.
This network woul d be expanded or reduced, depending on the results of future efforts to
optim ze
the network for long-termmonitoring. Optimzation efforts would eval uate contani nant
di stribution,
groundwat er fl ow paths, and geochenical constraints that govern contami nant fate and transport
in
the aquifer system The network of wells to be nonitored as part of this alternative would be
formul ated fromthe existing network to include nmonitoring of the area west of RMM2. The exact
nmonitoring network and details regarding frequency of sanpling and paraneters anal yzed woul d be
identified in subsequent renedi al design/renmedial action (RD/RA) reports for the QROU

Under Alternative 2, the nmonitoring response would continue in perpetuity or unti
j udged
unnecessary based on a review of the data. A judgnent to discontinue nmonitoring would be
devel oped in consultation with the EPA and the M ssouri Departnent of Natural Resources. Because
contam nati on would remain on-site above levels that allow for unlinited use and unrestricted
exposure, reviews woul d be conducted at |east every five years to ensure that the renmedy
conti nued
to provi de adequate protection of human health and the environnent.

Costs for this alternative would be associated with perform ng periodic nonitoring of an
optim zed nmonitoring network to provide data for verifying that conditions in the quarry area
and
the well field remain protective of human health and the environnent. Routine sanpling and
anal ysi s
of uranium and nitroaromatic conmpound concentrations would be perforned, as well as data
collection to verify the continued effects of natural processes on contani nant concentrations
within
t he area.

The annual O&M cost for the monitoring effort is estinmated to be no greater than
$0.6 million. This estimate is an upper bound because the sanpling, frequency and nunber of
wel | s
assunmed were based on the current network and frequency of sanmpling. The final nonitoring
network is expected to be smaller and would be sanpled at a | ower frequency. The capital cost
for
this alternative is estimated to be approxi mately $0.15 mllion for the construction of up to
seven
addi ti onal groundwater nonitoring wells.
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6.3 ALTERNATI VE 6: CROUNDWATER REMOVAL AT SELECTED
AREAS, W TH ON- SI TE TREATMENT

Under Alternative 6, an interceptor trench would be installed north of the Fenmme Osage
Sl ough in a selected area bounded by and enconpassi ng nonitoring wells MM1014 and MM 1016
(approximately 340 m[1,100 ft]). This trench would be installed in the unconsolidated materials
to
the top of bedrock. The purpose of the trench would be to create a high-perneability channe
t hr ough
the native soil so that nore groundwater could be recovered. Extracted groundwater would be
treated, as necessary, to neet discharge linits.

Groundwat er nmodel i ng usi ng, analytical nmethods indicates that the effect of the
extraction
system may reduce the mass of uraniumwithin the alluvial aquifer by 8 to 10% over a two-year
operating period (see Figure 5). This constitutes a relatively small reduction and does not
provi de
a nmeasurable increase in protectiveness over the foreseeable future.

The capital cost is estimated to be between $1 and $2 million for construction of the
interceptor trench. The O&M costs for a two-year testing period are estimted to be between $1
and
$2 mllion. The O&M costs are primarily for treatment of the extracted groundwater (which ranges
from$0.4 to $0.5 mllion per year), if treatnent is necessary to neet discharge limts.

The costs associated with the long-termnonitoring portion of this alternative would be
i dentical to those discussed in Section 6.2. The nonitoring approach for this alternative would
not
be significantly different fromthat designed for Alternative 2: Mnitoring Wth No Active
Renedi at i on.

<I MG SRC 98166G>
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7 SUMMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

A conparison of the final renmedial action alternatives for the QROU was conduct ed by
categorizing the nine evaluation criteria of the National O and Hazardous Substances Pol | ution
Contingency Plan (NCP) (EPA 1990) into the followi ng three groups: threshold criteria, primry
bal ancing criteria, and nmodifying criteria.

The threshold category contains the two criteria that each alternative nust neet in
order to
be eligible for selection:



Overall protection of human health and the environnment; and

Conpliance with applicable or relevant and appropriate requirenents
(ARARS), unless a waiver condition applies.

These threshold criteria ensure that the renedial action selected will be protective of human
heal t h

and the environnment, and that the action will either attain the ARARs identified at the tinme of
t he

ROD or provide grounds for obtaining a waiver.

The primary bal anci ng category contains the five criteria that are used to assess the
rel ative

advant ages and di sadvant ages of each alternative to deternine which is nost appropriate:
Long-term ef fecti veness and pernmanence;
Reduction of toxicity, nobility, or volune through treatnent;
Short-term ef fecti veness;
| mpl ementability; and
Cost .

The first two criteria consider the preference for treatnent as a principal elenent and the bias
agai nst

off-site | and di sposal of untreated waste. Cost-effectiveness is determ ned by evaluating the
following three of the five balancing criteria: long-termeffectiveness and pernmnence;
reducti on of

toxicity, nobility, or, volume through treatnment; and short-term effectiveness. Overall

ef fecti veness

is then conmpared with cost to ensure that the costs are proportional to the overal

ef fectiveness of

a renedi al action.
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The nodi fying, category consists of two criteria that are considered in renmedy sel ection
and
that are addressed in the responsiveness summry (see Appendix A) of this ROD
St at e acceptance and

Communi ty accept ance.

Tabl e 3 summari zes the analysis perfornmed for the first seven criteria.
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TABLE 3 Conparative Analysis of Alternatives

Alternative 1:

Al ternative 2: Al ternative 6:

Eval uation Criteria No Acti on Monitoring with No

Active Remedi ation Groundwat er Rermpoval at Selected Areas with On-Site

Tr eat ment

Overall protection of Woul d be protective of human health Woul d provi de

protection sinmlar to Woul d provide protection simlar to Alternatives 1

and 2. Has

human heal th and the and the environnent in both the short Al ternatives 1 and

6. Monitoring data woul d be alternative woul d renpve and treat a percentage of the

envi ronnent and long term collected to verify

that conditions continue to be cont ami nated vol ume of groundwater north the slough and
protective of human

heal th and the environnment would lead to a slight reduction in the amount of uranium

t hat

could potentially mgrate south of the slough toward the

St. Charles County well field. However,the additional slight
reducti on would not result in greater protectiveness than
Alternatives 1 and 2. This alternative would al so provide for

noni t ori ng.

Conpl i ance with ARARs Conplies with ARARs. Conplies with
ARARS. Conplies with ARARs.
Long-term ef fecti veness Future conditions are expected to be at Simlar to
Alternative 1. In addition, data would Wuld be simlar if not slightly better than
that of Alternatives 1
and pernmanence least simlar to current, if not better. be available to
verify that conditions at the quarry and 2 because of the reduction in the amunt of
urani um t hat

Conti nued sl ow decreases in area continue to be
protective of human health could potentially mgrate south of the Femr e Osage
Sl ough

cont am nant concentrations are and the
envi ronnent . toward the St. Charles County well field.

However, the additiona

expected as a result of source renova
slight reduction would not result in greater protectiveness than

and naturally occurring processes.
Al ternatives 1 and 2.

Reducti on of toxicity, No i mmredi ate reduction of toxicity. Same as for
Al ternative 1. Wul d satisfy the statutory preference for



treatment as a principa

mobility, or volune mobility, or volune because no
el enment of renmedi ati on and woul d provide reduction in the
t hrough treat nment treatment woul d be perfornmed

toxicity, nobility, or volume of a small portion of the

However, slow reduction of
cont anmi nat ed groundwater through treatment. The effects of the

contami nant concentrations is expected
extraction system may reduce the mass of uraniumw thin the

as a result of natural processes
alluvial aquifer by 8 to 10%relative to the baseline (no action).

Short-term ef fecti veness No potential inmpacts on workers or the Expected to be | ow,
with less than one case of Simlar to Alternative 2. Expected to be low, with | ess
t han two

envi ronnent, because no activities occupational injury
and no occupational fatalities cases of occupational injury and no occupationa
fatalities during

woul d be undert aken. during proposed
nmonitoring well construction. proposed construction activities.

Any potenti al
short-term environnental inpacts

would be linited to
the imediate vicinity of the

quarry area, and
nmtigative neasures woul d be

applied to mninze
potential inpacts
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TABLE 3 (Cont.)

Alternative 1:

Al ternative 2: Al ternative 6.
Eval uation Criterion No Acti on Monitoring with No
Active Remedi ation Groundwat er Renmoval at Sel ected Areas, with On-Sile Treatnent
| mpl ementability No i nmpl ementability, concerns because Few i npl enentability
concerns because of the Few i npl enentability concerns. Groundwater extraction and
no action would be taken. limted actions taken
Moni t oring woul d be treatment are well-devel oped technol ogi es. Further devel opnent
performed with the use of
readily avail abl e of these technol ogi es woul d not be required
resour ces.
Cost No cost is expected to be associ ated Is cost-effective because
it would provide overall Not cost-effective conpared with Alternatives 1 and 2, because
with this alternative. protection of human
heal th and the environnment the expenditure of funds for renoval of a mniml amunt of

for a reasonabl e cost.



Costs are associated with contam nati on would not be cost effective.

continuing the existing
envi ronnental nonitoring

program potentia
construction and operation of

addi ti onal nonitoring
wel I's, and conducting a

performance revi ew at
| east every five years.

Coul d be inplenmented with
exi sting resources

and mai ntained at a
relatively | ow cost.
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8 SELECTED ACTI ON

DOE's selected action for the QROU is Alternative 2: Long-Term Monitoring. This
deci si on was based on the requirenments of CERCLA, the detailed analysis of alternatives using
t he
nine NCP criteria, and input received during the public comment period. The selected action will
ensure continued protection of groundwater resources within the St. Charles County well field
over
the long term

On the basis of the exposure assessnent discussed in Section 5, no further renediation is
necessary to protect human health and the environment. Because source renmoval was acconplished
under a previous action, no new mgration of contami nants to the groundwater system shoul d
occur.

However, because of the presence of significant [evels of uraniumin quarry groundwater north of
the sl ough, which is in close proximty to the St. Charles County well field, it was considered
prudent to continue to evaluate the need for and effectiveness of reducing or renoving the

urani um

fromquarry groundwater and to confirmthe behavior of natural processes occurring at the quarry
area. These natural processes are expected to mitigate any potential migration of the uranium

t oward

the well field.

The FS eval uations (DOE 1998b) indicate that avail abl e engi neering technol ogi es coul d
achieve only a very snmall and slow reduction of the uraniumin quarry groundwater at high costs
wi t hout achieving increased protection. Accordingly, the selected action for the QROU has the

foll owi ng conponents that the DOE will inplenment:
1. A long-termgroundwater nonitoring strategy will be inplenented to confirm
expectations that significant inpacts to the Mssouri River alluvial aquifer wll
not occur and that conditions at the quarry area will continue to be protective

of human health and the environment.

2. Institutional controls will be necessary to prevent uses inconsistent with
recreational use, or uses that would adversely affect contam nant mgration
DOE will continue to coordinate with the M ssouri Departnent of



Conservation and the M ssouri Departnent of Natural Resources-Parks to
establish a witten agreenent, such as a |icense agreenment, menorandum of
under st andi ng, or deed attachnment, outlining and agreeing to the terns of the
institutional controls. Ternms may include linmting access to groundwater north
of the slough for the follow ng uses: irrigation, consunption, or as a surface
wat er source. The terns of the agreenent will be evaluated at each five-year
review, at which tine changes or deletions to the terms would be nade, as
appropriate. The Well Field Contingency Plan (DOE 1998e) provides for

ongoi ng availability of a safe water supply.
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3. The quarry will be restored through backfilling with soil to reduce fal
hazards, stabilize the highwalls, elinminate ponding of surface water, and
mnimze infiltration through the inner quarry area to the groundwater

In addition, further data collection will be performed by DOE to support ongoi ng eval uations
regardi ng the need for and effectiveness of groundwater remediation. This activity will include
a

pil ot study involving the construction of a trench. Soil sanpling at the quarry proper will also
be

conducted to delineate the full extent of radiological contam nation at the northeast slope and
di tch
area within the quarry proper.

8.1 QUARRY GROUNDWATER MONI TORI NG

The sel ected action addresses groundwater contani nation by nonitoring to provide data
for verifying that conditions in the quarry area and the well field remain protective of human
heal th
and the environment. These data will also indicate the continued effects of natural processes on
cont anmi nant concentrations within the area. Routine sanpling and anal ysis of urani um and
nitraromati ¢ conpound concentrations in groundwater will be performed. It is anticipated that
exi sting patterns of contam nant migration will persist over time. However, if long-term
noni t ori ng
identifies a trend or change resulting in increased | evels of contani nants south of the slough
approaching a trigger level of 30 pCi/L, the potential for significant inpacts to the well field
and the
alluvial aquifer will be reevaluated. This reevaluation will include a risk evaluation
consi stent with
CERCLA, identification of ARARs, and a determination of need of any groundwater renediation
The trigger level of 30 pCi/L is sufficiently above the established natural variation (nondetect
to
16 pCi/L) of uraniumin the aquifer to be a useful indicator of currently unanticipated
m gration from
the site. In addition, this level is considered protective under hypothetical exposure
assessnments and
is consistent with the standard in Title 40, Part 192.02, of the Code of Federal Regul ations
(40 CFR 192.02).

Renmedi al design activities will define an optimal nonitoring network, identify



appropriate

frequenci es and paraneters for nonitoring, and provide for interpretations of the results that
will

deternmine the criteria for continuation or ultimte conclusion of nonitoring activities as part
of the

QROU ROD. The decision to continue or conclude nonitoring activities will be made at the initia
five-year review period and during each subsequent five-year review, as appropriate.

To optimze logistics, nmonitoring activities stipulated in this ROD may be correl ated

with
those for the Well Field Contingency Plan (DOE 1998e). The option to conbine these two
monitoring requirements will also be evaluated before initiation of nonitoring activities for
this
ROD
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A network of wells to be nonitored as part of the action in this ROD will be designed

to

provi de for long-termnonitoring of groundwater, including the groundwater in the area west of
RMWM 2. The final design of the optimzed network will be presented in the RD/ RA reports.

Exi sting

wells that are likely to be included in the post-ROD nonitoring network are shown in Figure 6.
These wells were selected on the basis of the following prelimnary selection criteria;

di stribution

of contam nation; the hydrol ogical, geochemi cal, and contam nant fate and transport nodels; and
the location and screening interval of each well. This prelinm nary network includes existing
wel | s

| ocated north of the slough that woul d nonitor changes in the horizontal and vertica

di stribution of

contami nants. On the basis of the hydrol ogi cal conceptual nodel depicting groundwater flow from
the north of the slough to the south of the slough, existing wells that nonitor groundwater

al ong the

base of the alluviumcould also be selected and included in the nonitoring network. The existing
RWVwells will also be included to nonitor the portion of the alluvial aquifer that supplies the
wel

field.

8.2 QUARRY PROPER RESTORATI ON

The current restoration design plan includes backfilling the quarry with soil to reduce
f al
hazards, to stabilize the north and south highwalls, and to elininate ponding of surface water
The
fl oor and benches of the quarry would be covered by the backfill. The backfill would reduce the
potential for nobilization of any potential residual contaminants into the groundwater
Rest orati on
woul d be designed to force groundwater flow around the inner quarry area by backfilling with a
relatively |low perneability material. Infiltration would be reduced throuch the installation of
a | ow



permeability cover. Mre definitive specifications for the backfill would be included in
subsequent
RD/ RA reports.

The design would also effectively prevent any potential residual contamnants in the
cracks
and fissures (i.e., flakes of yellowake) fromnobilizing to the surface through erosion and/or
freeze/thaw action, thus reducing the already |ow potential risks associated with external ganm
radi ati on and i ngestion. Mobilization of contanminants into the groundwater would not be |ikely
because the benches are in the unsaturated portions of the bedrock, and infiltration of
precipitation
woul d be prevented by the final grading designed to promote sheetflow and to return the area to
conditions that are as close as possible to natural contours. Dismantlenment of facilities
utilized
during bulk waste renoval activities would also be perfornmed during this tinme. Haul road
restoration
is expected to be mnimal. Restoration activities are currently planned for the fall of 1999.

8.3 VELL FI ELD CONTI NGENCY PLAN

The Well Field Contingency Plan (DOE 1998e) was devel oped by DOE to ensure the
continued availability of a safe and reliable public water supply for St. Charles County during
bul k

<I MG SRC 98166H>
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waste renoval activities. This plan provides for groundwater nmonitoring to detect any
cont am nant

m grati on beyond the presently known boundaries, defines action levels, and identifies response
actions that could be taken in the unlikely event of elevated contami nant |evels at the wel
field. To

date, no inpacts to the well field have been observed. and none are expected in the future. The
el

Field Contingency Plan (DOE 1998e) al so di scusses the preparation of hydrogeol ogi ca
characterization plans to support devel opnent of criteria for the design and construction of a
repl acenent well field in the unlikely event that should prove necessary.

I n devel opi ng the approach contained in the Wel| Field Contingency Plan (DOE 1998e),
data from south of the slough were evaluated to identify trends or changes indicative of inpacts
to
the Mssouri River alluviumfromthe quarry. The | evel adapted as a trigger for reeval uation of
t he
conditions in the Mssouri River alluvium has been established at 30 pCi/L in a RMMseries well
Shoul d such a level occur, DOE would initiate a nore rigorous nonitoring effort to investigate
t he
cause and source of this inpact. On the basis of conservative nodeling performed in this portion
of
the aquifer, inpacts to the production wells would not occur within the 100-year nodeling period



if levels of 30 pCGi/L were indicated in a RMMseries well

8.4 ADDI TI ONAL DATA NEEDS

DOE wi Il conduct further data collection for two purposes: (1) to gather data to
conti nue
the evaluation to determ ne the effectiveness of groundwater renediation and (2) to define the
ext ent
of radiological soil contam nation at the northeast slope and ditch area at the quarry proper

8.4.1 Field Test

G ven the presence of significant levels of uraniumin quarry groundwater north of the
sl ough, which is in close proximty to the St. Charles County well field, and the reliance on
t he
natural systens to |linmt potential exposure, evaluation to determ ne the effectiveness of
gr oundwat er
remedi ation will be continued, and field data related to uraniumrecovery in quarry groundwater
will
be collected. This field test, conducted to verify predictive nodels that were presented in the
FS

(DCE 1998b) relating to groundwater renmediation, will be essentially a scal ed down version of
t he

approach eval uated under Alternative 6. Alternative 6 is considered to be the nost effective
approach

to groundwater extraction. G oundwater renpval will be facilitated with the use of a trench

sufficiently large to intercept a representative cross section of alluvial material and
optimally | ocated

to extract groundwater in areas with high uranium contani nation. The systemw || be eval uated
and

monitored for up to two years, and the data collected will be conpared with a set of
predet erm ned

performance goals. These performance goals will be identified on the basis of the predictive
node

shown in Figure 5. This predictive nodel indicates that this trench could only reduce the
urani um
mass by no nore than 10% for the two-year operational period. The evaluations in the FS al so

36 Sept enber 1998

indicate that the tinme frame for remedi ati on of uranium contam nated groundwater north of the
sl ough woul d be greater than 100 years. |f performance of the trench system exceeds the

per formance

goal s, the need for and effectiveness of groundwater renediation will be reeval uated.
Conversely,

if the performance of the renpval systemis less effective or within the specified performance
goal s,

further evaluation of groundwater will not be necessary. The deternination of the performance
goal s

for the renoval system and details pertaining to structure, size, location, and sanpling

par aneters



will be presented in the RD/RA work plan developed in consultation with the EPA and the M ssouri
Department of Natural Resources.

The determination of the effectiveness of active groundwater remediation will include
consi deration of factors consistent with those presented in Ofice of Solid Waste and Emergency
Response (OSVER) Directive 9234.2-25, "CGuidance for Evaluating the Technical |npracticability
of Groundwater Restoration.”

Field tests will be conducted in the marginal alluviumnorth of the slough to provide
site-
specific estimates for paraneters (i.e., hydraulic conductivity, distribution coefficients, and
oxi dation
potential) that denonstrate the engineering feasibility and reliability of groundwater
renmedi ation in

the area of uraniuminpact. These tests will also ascertain the variability of these paraneters
because
of the heterogeneity of the aquifer materials. This information will be used to suppl enment the
present

hydr ol ogi cal, geochem cal, and contam nant fate and transport nodels for the quarry area north
of
the sl ough for evaluating the need for and effectiveness of groundwater renediation

Dat a have been previously conpiled that indicate the distribution of uraniumand fate
and
transport nechanisns in the aquifer systemboth north and south of the slough (see Chapter 4).
These
data indicate that the hydrogeol ogi c and geochernical systens in the quarry area are conplex and
result in a systemwith a limted capability of effectively renmediating groundwater

8.4.2 Soil Sanpling at the Northeast Slope and Ditch Area

At the quarry proper, additional sanpling is planned at the northeast slope and the
ditch area
near the transfer station (see Figure 7). Only a few sanples were collected fromthese two areas
during the RI phase because access was difficult. The sanples collected indicate the presence of
radi ol ogi cal contam nation; however, additional sanples need to be collected to sufficiently
defi ne
the extent of contam nation. Risk calculations will be perfornmed consistent with the approach
presented in the Baseline Ri sk Assessnment report (DOE 1998a), to include these additional data
points. If response action is necessary, the cleanup criteria for radionuclides presented in the
chenmical plant ROD (DOE 1993) will be applied. This response action would involve renmoval of
contami nated soil fromthe northeast slope and the ditch area. Finally, DCE intends for the
ext ent
of any soil renmoval at the northeast slope to be protective of human health and the environnent,
but
not to include the relocation of State Route 94.

<I MG SRC 981661l >
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9 STATUTORY DETERM | NATI ONS

In accordance with the statutory requirenents of Section 121 of CERCLA, as anended,
renmedi al actions shall be selected that:

Are protective of human health and the environnent.
Conmply with ARARs;
Are cost-effective; and

Utilize permanent solutions and alternative treatnment technol ogies to the
maxi num extent practicable.

The selected action is discussed belowin relation to howit fulfills the requirenents.
In
addi ti on, CERCLA Section 121's preference for treatnent as a principal elenent is discussed.

9.1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

The selected action will be protective of human health and the environnent. Because
source
renmoval has been acconplished under a previous action, no new mgration of contam nants to the
groundwat er system shoul d occur. Long-termnonitoring will be used to confirm expectations that
urani um | ocated between the quarry and the Femrme Osage Sl ough will not significantly affect the
M ssouri River alluvial aquifer or the St. Charles County well field.

9.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT
AND APPROPRI ATE REQUI REMENTS

A conprehensive list of potential chemical- and action-specific ARARs and to-be
consi dered requirements (TBCs) for the selected action are presented in Appendix A of the FS
( DCE
1998b). The listed ARARs were identified according to the NCP and procedures outlined in the
nost
recent EPA gui dance. The sel ected action would conply with the followi ng ARARs, as required by
Section 121(d) of CERCLA.
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9.2.1 Chenical - Speci fi ¢ ARARs

Cheni cal ARARs set concentration limts or ranges in various environnental nedia for



speci fic hazardous substances, pollutants, or contam nants of concern. Mssouri water quality
standards in groundwater for nitrobenzene (17 pg/L),2,4-dinitrotoluene (2,4-DNT)(0.11 p/L), and
1, 3-dinitrobenzene (1, 3-DNB)(1.0ug/L) are chem cal -specific ARARs for quarry groundwater. The
limt for 1,3-DNB is a health advisory level that is used to establish a groundwater cleanup
criterion

until additional data beconme available to support alternative criteria or until other standards
are

est abl i shed.

Currently, only a few data points marginally exceed the Mssouri water quality
st andar ds
for groundwater. It is projected that these ARARs are likely to be nmet within a reasonable
peri od of
time (i.e., several years) after inplenentation of the selected action for this ROD (see Section
8) .
Appropriate action will be taken either to nmeet or obtain a waiver of the ARARs in the event the
selected action fails to nmeet them However, at this tinme it is expected that the sel ected
action will
meet ARARS.

The FS (DCE 1998b) and the PP (DOE 1998c) considered whether the 40 CFR 192.02
standard for uraniumis a potential ARAR for this action. The quarry groundwater north of the
sl ough is inpacted; however, it is not considered to be a usable groundwater source. Conversely,
t he
M ssouri River alluviumsouth of the slough, which includes the well field, is currently not
i mpact ed
and is presently being used as a potable water source. Because quarry groundwater north of the
sl ough is not a usable source, 40 CFR 192.02 is not considered an ARAR for that groundwater
However, 40 CFR 192.02 would likely be an ARAR for any renedi al action considered for the
usabl e groundwat er source south of the slough in the unlikely event of contam nant migration
from
north of the slough. Wiile 40 CFR 192.02 currently appears to be the only groundwater standard
t hat
woul d be considered as a potential ARAR for any future remedial action to address contani nation
of usabl e groundwater, other standards in place at the tinme of the future action would al so be
considered in the ARAR anal ysi s.

9. 2.2 Chenical - Specific TBCs

The proposed mexi mum cont am nant |evel (MCL) of 20 pg/L for uraniumidentified in the
Proposed National Primary Drinking Water Regul ations (Volume 56, page 33050, of the Federa
Regi ster [56 FR 33050] [July 18, 1991]) is treated as a TBC because it does, not neet the
requi renents to be considered an ARAR (20 pg/L for uraniumcorresponds to 13.6 pCi/L for the
di stribution of uraniumisotopes present in groundwater at the quarry area.). This standard is
not an
ARAR because it is a proposed regulation and is not promrul gated. Section 121 (d) of CERCLA does
not require conpliance with TBCs. Although TBC, the proposed MCL is not useful for evaluating
groundwater inpact at this site, because it falls within the range of natural background
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concentrations of uraniumin groundwater in this area. A nore appropriate level of 30 pCi/L has
been selected as a trigger level for reevaluating the decisions made regardi ng the QROU. The
trigger

I evel of 30 pCi/L total uraniumis considered to be sufficiently above the natural variation of
urani um

in the aquifer to be indicative of site inpact and is a | evel considered to be protective under
hypot heti cal exposure assessnent.

9.2.3 Action-Specific ARARs

Action-specific ARARs are standards that restrict or control specific renedia
activities
related to the nmanagenent of hazardous substances or pollutants for a variety of media. These
requi renents are triggered by a particular activity, not by specific chemcals or the |ocation
of the
activity. Several action-specific ARARs may exist for any specific action. These action-specific
ARARs do not in thenselves determ ne the appropriate renedial alternative, but indicate
performance | evels to be achieved for the activities perforned under the selected action. On-
site
actions nmust conmply, with all substantive provisions of an ARAR, but not with rel ated
admini strative
and procedural requirenents (e.g., filing reports or obtaining a permt). The term "on-site"
i ncl udes
the areal extent of contam nation and all suitable areas in very close proximty to the
cont am nati on
necessary to inplenment the response action. No permit applications would be necessary for any
on-site activities. The selected action would conply with all pertinent action-specific ARARs,
whi ch
are listed in Appendix A of the FS (DOE 1998b) and sunmari zed bel ow.

Al activities that may result in the disturbance of nmedia contaminated with
radi onucl i des
(e.g., well construction) would conformto the operational standards for uranium and thorium
mll
tailings pronul gated by the EPA (Title 40, Part 192, Subparts D and E of the Code of Federa
Regul ations [40 CFR 192, Subparts D and E]) that establish certain annual dose limtations for
exposure to radiation. Although not applicable to Weldon Spring site activities, these
requi renents
are relevant and appropriate to these activities because they specifically address exposures of
workers to radiation associated with the sanme radi onuclides during renediation activities.
Simlarly,
radi ati on exposure linmts for the public established in Mssouri Radiation Regul ations,
Protection
Agai nst lonizing Radiation (Title 19, Part 20-10.040, et al., of the Code of State Regul ations
[19 CSR 20-10.040, et al.]), as they apply to nonoccupational exposures, are ARARs with which
t he
sel ected action will conply.

A National Pollutant Di scharge Elimnation System (NPDES) permt for construction or
operation (including discharge) of a water treatnment facility is not required under Section 121
(e)(1)
of CERCLA codified at 40 CFR 300.400 (e)(1). Use of an existing NPDES permitted facility is an
option for groundwater treatnent. Discharge contanm nant concentrations will be consistent with



those of the existing facility.
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In addition, any rel ease of radionuclides to the anbient air during soil excavation
activities
will conmply with the linmtations set forth in the EPA's National Eni ssion Standards for
Hazar dous
Air Pollutants (40 CFR 61, Subpart H). Similarly, the release of particulate nmatter during other
eart h-
di sturbing activities nust conply with Mssouri Air Pollution Control Regul ations
(10 CSR 10-5.180 and 10-6.170). M ssouri requirenments for well construction would be an ARAR
for any newly installed wells or for the plugging of wells under the selected action
(10 CSR 23-4.050).

Appendi x A of the FS (DOE 1998b) also lists several regulations that set occupationa
exposure limts for activities involving nedia contam nated with radi onuclides, including the
M ssouri Radi ati on Regul ati ons, Protection Against lonizing Radiation (19 CSR 20-10.040 et al.);
Occupational Safety and Health Adm nistrati on (OSHA) COccupational Safety and Health and
Environnental Controls (29 CFR 1910, Subpart G ; and DOE Cccupational Radi ation Protection
(10 CFR 835). These regul ations are not ARARs because they are not environnental or siting
regul ati ons; however, as enployee protection regul ati ons, these requirenments nust be conplied
with
by enpl oyees working with contami nated nmedia or in contani nated areas.

DOE Order 5400.5, "Radiation Protection of the Public and the Environment," has been
established as a TBC. Because DOE Orders are not promnul gated regul ations, they are not ARARS
but are considered as TBCs. The selected action will conply with all DOE Orders.

9.3 COST- EFFECTI VENESS

The sel ected action would be cost-effective because it provides overall protection of
human
health and the environment at a reasonable cost. Costs are associated primarily with activities
associated with long-termnnonitoring of groundwater (see Section 6.2).

The annual O&M cost for long-termnonitoring is estimted to be no greater than
$0.6 mllion. The capital cost is estinated to be approximately $0.15 mllion for potentia
construction of up to seven additional nonitoring wells. Costs associated with the field tests
and
additional soil sanpling would be identified in the RDYRA work plan. Prelininary estimtes
i ndi cate
that the cost for the additional field tests and additional soil sanpling at the quarry proper
woul d be
approximately $0.4 million. Costs for construction of a trench are estimated to be between $1
and
$2 million. The O&M costs for a two-year testing period are estinmated to be between $1 and
$2 mllion. The annual O&M costs would be primarily for treatnment of extracted groundwater
(which ranges from$0.4 to $0.5 million per year), if treatnent is necessary to neet discharge
[imts.
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9.4 UTI LI ZATI ON OF PERMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

The sel ected action does not involve alternative treatnent technologies, but it is
expect ed
to provi de pernanent protectiveness.

9.5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

This remedy does not satisfy the statutory preference for treatnment as a principa
el ement .
The sel ected action involves long-termnonitoring. Treatnent was not included because it was not
a necessary element in achieving protectiveness.

9.6 | RREVERSI BLE AND | RRETRI EVABLE COVM TMENT OF RESOURCES

The inplenmentation of the selected action would not result in permanent conmitnent of
land at the quarry area. Current and future |and use at the quarry area woul d not have to change
as
a result of the inplementation of this action

9.7 SI GNI FI CANT CHANGES

The selected action differs fromthat of the preferred alternative presented in the
Proposed
Plan (DOE 1998c) in that it does not include the construction of a trench. The sel ected action
calls
for long-termnonitoring to ensure protectiveness of human health and the environnent. However,
as part of additional sanpling activities to be conducted by DOE, a pilot-scale study woul d be
conducted invol ving construction of a trench to collect data that woul d support ongoi ng
eval uati ons
regardi ng the need for and effectiveness of groundwater renediation (see Section 8). This
deci si on
was reached after further discussions with the EPA and the M ssouri Departnment of Natura
Resources and in consideration of the overall concern for the effectiveness of the renova
system
This concern was al so expressed by the Wel don Spring Citizens Conm ssion (WSCC).
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RESPONSI VENESS SUMVARY

The Proposed Plan (DOE 1998b) for the Quarry Residuals Operable Unit (QROU) was
i ssued to the public for review and conment on March 18, 1998. The U.S. Departnent of Energy
(DCE) and the U.S. Environnental Protection Agency (EPA) held a public neeting to discuss the
proposed action on April 16, 1998, at the Administration Building of the Wl don Spring Site
Remedi al Action Project (WSSRAP) | ocated at 7295 Hi ghway 94 South, St. Charles, Mssouri.
Representatives of the State of M ssouri were also in attendance. The DOE and t he EPA responded
to oral coments made on the Proposed Plan (DOE 1998b) at this neeting;, those responses are



included in the neeting transcript. The neeting transcript is part of the Adm nistrative Record
for

the QROU and is on file at the information repositories for the WSSRAP. The repositories are

| ocated in the project office reading roomat Francis Howell Hi gh School and at four branches of
t he

St. Charles City/County Library as listed in Section 3 of this Record of Decision (ROD).

The public comment period for the Proposed Plan (DOE 1998b) was initially schedul ed
to end on April 18, 1998. However, the period was extended by 30 days to accommdate requests
fromthe Weldon Spring Citizens Conmm ssion (WSCC) and the State of M ssouri. The comment
period formally ended on May 21, 1998. In addition to oral conmments received and responded to at
the public neeting, conment letters were received fromthe M ssouri Departnment of Health
(MDOH), the M ssouri Departnment of Natural Resources (MONR), and the WSCC. These letters
are also part of the Administrative Record for the QROU. In this responsiveness summary, the
comment letters are referred to by an al phabetical identifier determined by the order in which
t hey
were received by the project office. Each conment |etter has been reproduced to provide detailed
responses to conments or issues raised in the individual letters.

<I MG SRC 98166J>

March 23, 1998

St ephen McCracken
Proj ect Manager
Depart ment of Energy
7295 Hi ghway 94 South
St. Charles, MO 63304

RE: Wel don Spring Quarry Proposed Pl an
Dear M. MCracken:

The Departnent of Health (MDOH) has reviewed the Proposed Plan and associ ated

docunents for the Weldon Springs Quarry Site in Wldon Spring, Mo. MDOH is

encouraged by the decision of the US Departnent of Energy to take a proactive

approach to reduce contanmination north of the slough. Alternative 3, G oundwater

Renmoval at Selected Areas, with On-Site Treatnment, is acceptable to our office if the

wel | contingency plan is determned to be protective of the St. Charles County water
A1 supply. MDOH requests the opportunity to review this plan before it's approval. As

MDOH has stated in the past, our concern is for the continued protection of the St.

Charles County well field, therefore, our office would Iike to be assured that there
will be

appropriate nmonitoring, action levels set, and a response plan in place to address any

threat to the public water supply in the event of contanination progressing south of
t he

sl ough.

We appreciate the opportunity to participate in this matter. |If you have any questions,
pl ease contact Pam Holley at (573) 751-6111



<| MG SRC 98166K>
dr/sc/ ph

cc: Larry Erickson, MNR
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Response A-1
The DCE recodni zes the inportance of the nonitoring effort described in the Wll Field

Contingency Plan (DOE 1998d) for protecting the well field. This plan has been nade
avail abl e for

review and coment. All input or comments will be considered to make this plan protective
of the

St. Charles County well field. It is our intent that the contingency plan provides for
adequat e

nmonitoring, action |evels, and appropriate actions ranging fromincreased nmonitoring to the
rel ocation of the well field if indicated by the data.
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<I MG SRC 98166L>

Steve M:Cracken

Proj ect Manager

U.S. Departnent of Energy

Wel don Spring Site Renedial Action Project
7295 Hi ghway 94 South

St. Charles, MO 63303

Re: Feasibility Study for Renedial Action for the Quarry Residuals Operable Unit at
the Wel don Spring Site, Wl don Spring, Mssouri, March 1998; and Proposed
Pl an for Renedial Action for the Quarry Residuals Operable Unit at the Wl don
Spring Site, Weldon Spring, Mssouri, March 1998

Dear M. MCracken:

We have reviewed the above referenced reports and cannot yet concur with the
proposed renedi al alternative as described therein

The Departnent of Energy (DOE) has stated that conplete cleanup of groundwater at



the Wel don Spring quarry is not warranted by the |ikelihood of radi oactive and chem ca
B-1 contanmi nation reaching the St. Charles County wellfield, and that subsurface

hydr ogeol ogi cal conditions make such cl eanup technically practicable. The M ssour

Department of Natural Resources (MDNR) believes that the data and their uncertainties

warrant active renedi ation of contani nated groundwater to achi eve groundwater

cl eanup standards and di sagrees with an approach that calls for nonitoring only.

B- 2 MDNR does agree that a denonstration to determine practicality of a groundwater
cl eanup is necessary; however, we disagree that the existing data shows this to be
i mpractical.

Conpl ying with groundwater cleanup standards (i.e., the Applicable or Rel evant and
Appropriate Requirenents (ARARs)) is not contingent on denonstrating the cleanup is
practicable. The denonstration of technical inpracticability should not be the only or

B- 3 even primary goal of the proposed renmedy. Rather, the first goal of the proposed
remedi al alternative nust be achieving the groundwater cleanup standards. If after a
good faith attenpt to inplenment the renmedy, achieving the cleanup standards is not
practicable, then those standards nmay be wai ved.

B- 4 The proposed renedy does not appear to have as its goal achieving the groundwater
cl eanup standards. The proposed renedial alternative clearly is intended to provide the
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Response B-1

Eval uati ons based on over 10 years of nonitoring data and various field studies

supporting

the renedial investigation (RI)(DOE 1998c) indicate that inpact from quarry contamni nation
is

limted to north of the Femme Osage Slough. Data collected fromthe well field indicate
condi tions

consistent with the naturally occurring conditions in the upgradi ent Darst Bottons.
Further, the

ti ghtness of the aquifer, affinity of the soil for uranium and redox conditions present in
the quarry

area north of the slough contribute to the relatively snall and sl ow migration of uranium
to the wel

field;, these very sane features, in turn, do not allow for effective renoval of the uranium
fromthe

system

Response B-2

Anpl e data are available to indicate that current conditions at the well field
are protective
of human health and the environment. The selected action calls for |ong-term nonitoring.
However,
additional data will be collected via a pilot-scale trench to evaluate the need for and



ef fecti veness
of groundwat er renedi ati on. The data collected will be used to verify predictive nodels
relating to
groundwat er renedi ati on and support the hydrol ogi cal, geochem cal, and contani nant fate and
transport nodels for the quarry area.

Response B-3

The goal of the selected action is to ensure protection of human health and the

envi ronnent .

The sel ected action conplies with Conprehensive Environnmental Response, Compensation, and

Liability Act (CERCLA), as anended, requirenments. It is expected that the selected action
will neet

all ARARs identified in the ROD. Establishing technical inpracticability would only be
necessary

in the event the selected action was not able to nmeet a particular applicable or relevant

and
appropriate requi rement (ARAR)
Response B-4
See responses B-2 and B-3. The MDNR will have the opportunity to provide input to
defi ne

additional field measurenents that woul d suppl enent the current database and increase
confi dence
in the evaluations that support the decisions for the QROU
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M. MCracken
Page two

necessary data to denonstrate technical inpracticability and waive the groundwater

cl eanup standards. MDNR does not object to further investigations in this area, and we
B- 4 reiterate our offer to work with DOE to define a set of performance-based criteria

necessary and sufficient to justify the granting of such a waiver if supported by data

fromthe field.

To the extent the Proposed Plan is not explicit on the goal of achieving groundwater
cl eanup standards, the Proposed Plan should be revised to state:

1) The goal of the proposed renedial alternative is achieving groundwater cleanup

st andar ds,
B-5
2) How the proposed renedial alternative will achieve that goal, and
3) The inplenmentation of the renmedial alternative will continue unbi ARARs are

attained or until waived.



B- 6 We do not object to the Proposed Plan including as an additional goal the collection of
data i ntended to demponstrate technical inpracticability.

Specifically, several significant issues remain unresolved:

. The Proposed renedy will not attain ARARs. The National Contingency Plan at
40 CFR 430(f)(1)(ii)(B) requires that "On-site remedi al actions selected in a ROD
must attain those ARARs that are identified at the tinme of [Record of Deci sion
(ROD)] signature or provide grounds for invoking a waiver. The proposed renedy

B-7 will not attain ARARs for uraniumor for some nitroaromatics. |f DOE does not plan

to attain ARARs, a waiver of the ARAR shoul d be obtained before the ROD is
signed. MDNR reiterates its offer to work with DOE to define a set of criteria
necessary and sufficient to justify granting a Technical Inpracticability waiver
ARARS.

. The Proposed renedy | eaves the cleanup of the guarry inconplete. Currently, there
are no cleanup |l evels provided for the remaining contam nated material in the
quarry
proper. Contam nation, including flakes of yell owcake, remains in cracks and

B- 8 crevices of the quarry floor and walls. This residual material is a concern because

it
is a source of contam nation to groundwater and because it involves a risk from
di rect exposure. DOE continues to postpone a final renedial action for
contamination in the quarry proper to final restoration of the quarry.

. The Proposed renedy omits appropriate renmediation qoals. DOE rejects
contai nnent as a renedi ati on goal. DOE responds, "[T]he current goal of achieving
B-9 as nmuch reduction as possible of the uranium present north of the slough is

appropriate and adequate." *[ Al chieving as nmuch reduction as possible is not an
appropriate renmedi ation goal. The NCP at 40 CFR 430(f)(1)(ii)(B) requires that
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Response B-5

The Proposed Plan (DOE 1998b) that was rel eased for public comment was a fina
docunment and will not be revised per CERCLA protocols. Wth respect to groundwater standards,
see responses B-3 and B-7.
Response B-6

See response B-2.

Response B-7

The selected action will neet ARARs; no ARARs have been identified for uraniumin
groundwater. For a detailed discussion of ARARs, see Section 9.2. of this ROD



Response B-8

As part of the selected action described in Section 8 of this ROD, the DOE has proposed
additional characterization at the northeast slope and drainage ditch area within the quarry
pr oper.
These data would then be used to performrisk cal culations consistent with the approach
present ed
in the BRA (DOE 1998a) for the QROU. If calculations indicate risks to be greater than the EPA' s
acceptable risk range of 10 -6 to 10 -4 for a recreational scenario, soil renoval would be
undert aken
to meet cleanup criteria presented in the chenical plant ROD (DOE 1993) for radionuclides.

In addition, quarry restoration by backfilling with soil is planned; this will prevent
further
infiltration to groundwater of any residual yellowake or flakes in cracks and crevices that may
be
present.

Response B-9

Eval uations indicate already protective conditions at the quarry area and the well field.
The
i mpl enment ati on of engi neering nethods to provide contai nment of the plume of contanmination is
not
warranted. In fact, current hydrol ogi cal and geochem cal nodels indicate contam nation to be
confined to the quarry area north of the slough. In addition, no ARARs have been identified that
require containnent.
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M. MCracken
Page three
B-10 "On-site renedial actions selected in a ROD nust attain those ARARs that are

identified at the time of ROD signature or provide grounds for invoking a waiver."

Pl ume cont ai nnent should be included as a renedi ati on goal. DOE states, "The
primary remedi ation goal for the QROU is to reduce the ampbunt of uraniumin quarry
groundwat er north of the slough, thereby reduci ng the anpunt of uraniumthat could
mgrate to the St. Charles County well field." Plume contai nment could be effected
under the proposed alternative by either active neans (e.g., continued water
extraction fromthe trench after groundwater cleanup standards are achi eved) or
passive nmeans (e.g., grouting the trench after active neasures are conpl eted).

B-11 I ncl udi ng plume containnent as a renedi ation goal is appropriate since 1) as stated
in the Proposed Plan, "migration of uraniumto the county well field is possible and
could be occurring (probably at very low rates)" (MDNR believes the Draft Fina
Proposed Pl an describes the situation nore accurately, i.e., mgration of uranium"is
nost |ikely occurring (albeit at very lowrates)."); 2) any contani nati on which
mgrates into the alluviumsouth of the Fenme Gsage Sl ough cannot |eave the
al I uvium ot her than through the public wells (QROU Renedi al |nvestigation, Figure



8-19 at p. 8-33); 3) current DOE plans | eave residual contamination in the quarry
proper which is a source of further groundwater contam nation; and 4) mgration of
any contanmination into the public water supply should be avoi ded.

e Groundwater cleanup |evels are not achieved throughout the area outside the quarry

proper. Groundwater contam nation outside the quarry proper and north of the

Femme Osage Sl ough exceeds groundwater cleanup standards. DOE proposes

that the area south of the Femre Gsage Slough (i.e., the "RMW nonitoring wells)
B-12 as the point of conpliance, for denonstrating conpliance with groundwater cleanup

standards. This conflicts with EPA guidance that "groundwater cleanup standards

shoul d generally be attained throughout the contam nated plune, or at and beyond

the edge of the waste managenment area, when the waste is left in place.” Since the

proposed renedy | eaves waste within the quarry proper that nust be nanaged, the

quarry proper constitutes a waste managenment area outside of which cleanup |evels

nmust be achi eved.

« A two-year inplenentation period is inappropriate. DOE specifies only a two-year

“inmpl ement ati on peperi od" for the remedial action "to gauge the performance of this

proposed action" and to reevaluate the need for waivers of the nitroaromati c ARARs.

MDNR does not object to periodic reviews of the remedy's perfornmance. However,

in response to our conment that no fixed tinme period would be appropriate, DOE
B-13 stated, "if the reduction achieved [in two years] is as estinmated or greater, the goa
of

provi ding as nuch reduction as possi ble would have al ready been achi eved. The

i mpl ementation of the action beyond the two-year period proposed would not be

cost-effective in light of the acceptable and protective conditions that exist in the
wel

field and the contingencies already planned for the wellfield via the Wllfield

Conti ngency Pl an."
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Response B-10

See response B-3.
Response B-11

See response B-9.
Response B-12

See Response B-7 and Section 8 of this ROD
Response B-13

Data collection involving a trench will be conducted for up to two years: at which tine,
Ssrﬁected will be conpared with a predeterm ned set of performance goals. If performance of the
removal system exceeds the performance goals, the need for and effectiveness of groundwater
remedi ation will be reevaluated. However, if the performance is |less effective or within the

speci fied



performance goals, then further evaluation of groundwater renmediation will not be necessary (see
Section 8 of this ROD).

58 Sept enber
1998

M. MCracken
Page four

An understanding or clarification needs to be given that explains how the renedia
action can go forward, beyond the two-year period, if the effectiveness exceeds
estimates. It is unclear how the Departnent of Energy can deem an action as "not

B- 14 cost-effective" at the tinme, even though future actual performance data nmay exceed
nodel ing estimates. It would appear that if actual contami nation reductions are
greater than nodel estimates, this would support the decision to continue active
renmedi ati on until ARARs are achieved.

Revi ew of the Wellfield Contingency Plan is not conplete. The 1988 draft version of
the Wellfield Contingency Plan referenced in the Proposed Plan was received after
the Feasibility Study and Proposed Plan were submitted for public conment. The
Proposed Pl an takes credit for the Wellfield Contingency Plan, which describes

B- 15 groundwat er nmonitoring, action levels, and planned responses to gensure the safety
of drinking water supplied to residents of St. Charles County fromthis wellfield.
Concurrence with the Proposed Plan is not possible until a review of the Wellfield
Contingency Plan is conplete.

Nat ural resources damages are not assessed. The Director, M ssouri Departnent of
Nat ural Resources, is the State of Mssouri's trustee for natural resources. Pursuant
to Section 107(f) of CERCLA or Section 311(f)(5) of the Clean Water Act, the state
trustee for natural resources may act on behalf of the public to assess and recover
B- 16 damages to natural resources. The proposed renedial alternative will |eave
cont anmi nat ed groundwater to confinue to threaten the St. Charles County wellfield
and may limt the ability to expand production of the wellfield to provide drinking
water to residents in this rapidly growing area. Natural resources damages have not
yet been assessed. This may need to be in the Record of Deci sion.

We |l ook forward to working with you to resolve these issues and executing a Record of
Deci sion which is protective of human health and the environnment and attains al
applicable or relevant and appropriate | aws and regulations. |If you have any questi ons,
pl ease contact Larry Erickson at (573) 751-6838.

Si ncerely,

DI VI SI ON OF ENVI RONMENTAL QUALI TY

<I MG SRC 98166M>
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Response B-14

See Response B-13.

Response B-15

The nost recent draft of the Well Field Contingency Plan was distributed for agency review
on March 17, 1998. As stated in response A-1, input and coments provided on this plan will
continue to be considered and incorporated, as appropriate, to ensure that protection of

the well field

is as conprehensive as possible.

Response B-16

1998

The assessnent to address natural resource damages does not occur as part of the renedy
sel ection process. These issues are addressed foll owi ng performance of renedial activities.
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Wel don Spring Citizens Conm ssion
100 N. Third Street
St. Charles, MO 63301

May 21, 1998

M. Stephen H. MCracken, Project Manager

U.S. Departnent of Energy

Wel don Spring Site Renedial Action Project Ofice
7295 Hi ghway 94 South

St. Charles, Mssouri 63304

Dear M. M:Cracken:

This letter is to serve as public comment fromthe Wel don Spring Citizens
Commi ssi on on the Proposed Plan for Renmedial Action at the Quarry Residuals Operable
Unit of the Weldon Spring Site, March 1998, DOE/ OR/21548-724. This response is in
fulfillment of the Comrission's prinmary goal which is "To ensure that the public has a
voice in the safe and tinely conpletion of the Wel don Spring project."” One of the prinmary
stated objectives that guided the Commission in formulating their response was "to
maxi m ze the quality of the cleanup while nmininizing the inmpact to the surrounding
envi ronnent and the public." Qur witten responses to the proposal described above are
intended to reflect the collective perceptions, considered opinions, and concerns of
informed local Citizens who have a denonstrated interest in both short termand |ong term
consequences of the renediation efforts of the WSSRAP

The Conmmi ssi on unani nously supports the Departnment of Energy's "alternative #
2" (monitoring with no active renedi ation) as described in the Proposed Plan for Renedia



Action at the Quarry Residuals Operable Unit of the Wel don Spring Site, March 1998.

C-1 The decision was reached after an exhaustive review of information evaluated over the | ast
five months including i ndependent technical review provided to the Commi ssion. CQur
comments first address the quarry proper foll owed by conments regarding the
groundwat er renedi ati on.

We believe that restoration of the quarry is essential and should be restored to
el i m nate physical and radiol ogi cal exposure. This should be done by filling and capping
C-2 the quarry with suitable material and taki ng whatever nmeasures necessary to ensure that
any residual contam nants do not migrate fromthe site. The Comr ssion expects to be
i nvolved in the Renedial Design and Renedi al Action Wrk Plan
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Response C-1

The DOE acknow edges the prefercnce of the WSCC for Alternative 2 (nmonitoring with
no active renedi ation) described in the Proposed Plan (DOE 1998b).

Response C-2

The DCE is planning to performquarry restoration by backfilling with soil as discussed
in
previ ous sections of this ROD. The WSCC will continue to be given the opportunity to review and
provi de i nput on subsequent reports or docunments prepared in support of the QROU, as well as
ot her
Wel don Spring site activities.

62 Sept enber
1998

M. Stephen M Cracken 2 May 21
1998

Wth respect to the groundwater, the Comm ssion believes that the first |ine of
defense to an unforeseen event which would contaninate the drinking water is continued
nmoni tori ng backed up by an updated Well Field Contingency Plan. W believe that data
fromconti nuous review of alternative #2 can acconplish our goals. This would include
data fromexisting nmonitoring wells as well as new strategic nmonitoring wells. This will

C-3 insure that the integrity of the well field is not conprom sed by a change in the existing

plume and will allow us to nmake appropriate responses if the integrity is conpronised. The
Conmmi ssion will review the data for the existing and proposed nmonitoring wells within a
year of the conpletion of the Quarry Restoration. This will allow the Commission to

deci de whether there should be a change in the scope and/or frequency of future
noni t ori ng.

Wth respect to the Well Field Contingency Plan, the Comn ssion believes that the



plan is the only action to safeguard the drinking water if the nonitoring proposed in
alternative #2 shows migration of the plune toward the St. Charles County well field. This
pl an needs to be strengthened. The plan nust state:

C4 1. who will be responsible and update the inplenmentation of the plan
2. who will be involved in comunicating the nonitoring results if there is an
i ncreased presence of uraniumin the water supply wells;
3. what will be the public involvenment in the review and the evaluation of the
pl an.

The essential difference between alternative #2 and alternative #6 in the Proposed
Pl an for Renedial Action at the Quarry Residuals Operable Unit of the Wl don Spring
Site, March 1998, was the construction of a trench to capture and renove residua
groundwat er contami nants. However, fromthe information provided to the Conm ssion
there were serious doubts that the trench woul d be successful in reducing nmeasurable
anounts of contam nants. As stated, the best prediction called for only an 8-10% reduction
in the mass of uraniumover a two year period. Wth the stated | ength of operation of two
years, this predicted anbunt of reduction does not, in our opinion, support the possible
unforeseen risks of the disturbance of the natural barrier. In addition, possible other
negative effects are: the chaining of the slough with increased contani nant concentrations,
creating unknown pathways for the contam nants, breaking the natural barrier, and other
technical reason as stated in the Feasibility Study for Renedial Action for the Quarry
Resi dual s Operable Unit at the Weldon Spring Site, Wl don Spring M ssouri, March 1998,
DOE/ OR/ 121548- 595, page 4-17.
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Response C-3

Under the selected action described in this ROD, nonitoring would be perfornmed to ensure
that conditions continue to be protective of human health and the environment at the well field.
The
speci fic process to be undertaken regarding review of data will be defined in post-ROD renedi a
desi gn/renedi al action reports. The WSCC wi |l have the opportunity to provide input into this
process and associ ated reports.

Response C-4

The March 1998 version of the Well Field Contingency Plan (DOE 1998d) will be revised
to incorporate coments received from various stakehol ders. The DOE is responsible for updating
and inplenenting this plan. Specific information requested in this cormment will be provided in

t he
revised version of the report, as appropriate.
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M. Stephen McCracken 3 May 21, 1998

We cite the August 21, 1997 Departnent of Energy's response to the Wl don
Spring Citizens Comr ssion's Corment #6 on the Renedial Investigation for the Quarry



Resi dual s Operable Unit of the Weldon Spring Site, Wl don Spring, Mssouri: "Arisk to
C5 downgr adi ent groundwater from concentrating uraniumin soils in this area [north of the

sl ough] could be the introduction of materials or a significant change in the natura
system

whi ch might significantly alter the reducing nature of this area. Any change to a nore

oxi di zing systemwould allow the precipitated uraniumin the soil to beconme nobilized in

t he di ssolved phase and migrate south of the slough.”

In sumary, the Comm ssion unani mously supports alternative #2 and strongly
urges the DOE to incorporate the recommendati ons submitted in this docunment in the fina
record of decision. The Commr ssion would like to extend their gratitude to the

Depart ment
of Energy for their candor and openness in providing the Comm sion with information as
C-6 wel | as responding to our nunmerous requests for clarification and expl anations

associ at ed
with this proposal. This type of cooperation has allowed the Comrission to maintain its
objectivity and inpartiality. We hope this |evel of honest and open dialog will continue

the future and we appreciate the opportunity to offer a conmunity perspective on this
ongoi ng renedi ation effort.

<I MG SRC 98166N>

cc: Karen Reed, DOCE
Dan Wall, EPA
JimGrr, MC
John Young, MDNR
Robert Geller, MDNR
Larry Erickson, MDNR
d enn Carl son, MDNR
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Response C-5

Construction of the trench should have little to no inpact on the natural processes
(adsorption and precipitation) presently mtigating the rudgration of uranium south of the
sl ough. The
hi gh |l evel s of uraniumare present in an oxidizing portion of the aquifer; therefore, the
trench woul d

al so be located in this portion of the aquifer. Because the trench will behave as a
col l ection system

the groundwater will be pulled to this location. It is expected that the groundwater
capture zone for

this trench will not be | arge because of the fine-grained nature of the Soils. South of the
trench, a

reduci ng zone is present that allows for the precipitation of uraniumfromthe groundwater
The



operation of the trench will not result in oxidizing groundwater invading the reducing zone
and

resulting in its degradation or renobilization of uranium because of the small area of
i nfluence the

trench will have in conparison to the size of the reducing area. Also, the installation of
the trench
wi |l not inpact the capacity of the existing soils to adsorb uranium

Response C-6

The sel ected action described in this ROD was reached after consideration of al
coment s
received, including those fromthe WSCC. The process for exchange of information and
comuni cation between the DOE and the WSCC is expected to continue as it has.
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