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ARROMEAD REFI NERY, DULUTH, M NNESCTA.

#DR
DOCUMENTS REVI EVED

I HAVE REVI EWVED THE FOLLOW NG DOCUMENTS DESCRI BI NG THE ANALYSI S OF COST- EFFECTI VENESS OF REMEDI AL
ALTERNATI VES FOR THE ARROMHEAD REFI NERY SI TE:

- ARROMHEAD REMEDI AL | NVESTI GATI ON,

- ARROMHEAD FEASI BI LI TY STUDY;

- RESPONSI VENESS SUMVARY; AND

- SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON.

#DE
DECLARATI ONS

CONSI STENT W TH THE COMPREHENSI VE ENVI RONVENTAL RESPONSE, COWPENSATI ON, AND LI ABILITY ACT, 42 U S C SS9601
(CERCLA) AND THE NATI ONAL CONTI NGENCY PLAN, 40 CFR PART 300 (NCP), | HAVE DETERM NED THAT THE  SELECTED
REMEDY | S COST- EFFECTI VE AND EFFECTI VELY M Tl GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON
OF PUBLI C HEALTH, VELFARE, AND THE ENVI RONMENT. THE STATE OF M NNESOTA HAS BEEN CONSULTED  AND NMAY W THHOLD
THEI R CONCURRENCE W TH THE APPROVED REMEDY | NDEFI NI TELY. | N ACCORDANCE W TH 104(C) (3) OF CERCLA, THE STATE
MAY NOT ENSURE THEI R TEN PERCENT MATCH FOR CONSTRUCTI ON OF THE REMEDY AND THE CONTI NUED OPERATI ON AND

MAI NTENANCE CF THE SELECTED REMEDY AFTER THE FI RST YEAR ~ CONSEQUENTLY, THE DESI GN AND CONSTRUCTI ON PHASES,
AND FUTURE ACTI ONS PROVI SI ONS OF PREDESI GN | NVESTI GATI ONS FOR THE SELECTED REMEDY MAY NOT BE | NI TI ATED UNTI L
THE STATE OF M NNESOTA SATI SFI ES THE PROVI SI ONS 104(C) (3).

SEPTEMBER 30, 1986
DATE VALDAS V. ADAMWKUS
REG ONAL ADM NI STRATOR



SUMVARY COF REMEDI AL ALTERNATI VE SELECTI ON

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE ARRONHEAD REFI NERY SITE IS | N HERVANTOMAN, ST. LOU S COUNTY, M NNESOTA, APPROXI MATELY ElI GHT M LES
NORTHWEST OF THE CI TY OF DULUTH. (SEE FIGURE 1). THE TEN ACRE SI TE IS BOUNDED ON THE NORTH BY A SURFACE
WATER DI VERSI ON DI TCH, ON THE SQUTH BY M LLER TRUNK H GHWAY (U. S. 53), ON THE EAST BY UGSTAD ROAD, AND THE
WESTERN BOUNDARY EXTENDS TO A CULVERT UNDER U.S. 53. (SEE FI GURE 2).

THE SITE | S ZONED FOR COMMERCI AL USE AND IS SI TUATED I N A GENERALLY FLAT AREA WTH A TOPOGRAPH C RELI EF OF
LESS THAN FI FTEEN FEET. THE SURFACE OF THE SI TE HAS RELATI VELY POCOR DRAI NAGE W TH PEATY WETLANDS ONS| TE.
CURRENT DEVELOPMENT IN THE VICNITY OF THE SITE I S A COVBI NATI ON OF RESI DENTI AL, COWERCI AL, AND PUBLI C USE
(FIGURE 3). POTENTI AL RECEPTORS THAT USE SHALLOW DRI NKI NG WATER WELLS WTHI N 0.3 M LES SOUTH OF THE SI TE

I NCLUDE 23 RESI DENCES AND 3 COMMERCI AL ESTABLI SHVENTS.  FURTHER SOQUTH CF THS AREA | S A VETLAND VWHI CH
SEPARATES I T FROM A PARTI ALLY DEVELOPED AREA ZONED FOR PUBLI C AND RESI DENTI AL USE. A MUNI Cl PAL WATER SUPPLY
WH CH USES LAKE SUPERI OR WATER TERM NATES AT THE CORNER CF U.S. 53 AND UGSTAD RQOAD.

#SH
SI TE H STORY

WASTE O L WAS RECLAI MED AT THE SI TE FROM 1945 TO 1977. THE OPERATI ON GENERATED WASTE BY- PRCDUCTS WH CH WERE
DI SCHARGED | NTO AN UNCONTAI NED 2 ACRE LAGOON AND A WASTEWATER DI TCH I N A WETLAND AREA (FI GURE 2). ARROMHEAD
REFI NERY COVPANY, | NCORPORATED | N 1961, CONTI NUED THE RE- REFI NI NG ACTI VI TIES, AND ALSO SCLD RECYCLED NAME
BRAND O LS AS WELL AS OPERATI NG A GAS STATION AT ONE TIME. THE SITE WAS REPORTEDLY USED FOR RETI NNI NG M LK
CANS AND A TRASH DUMP PRI OR TO DEVELOPMENT OF THE REFI NERY OPERATION. I N 1976, THE M NNESOTA POLLUTI ON
CONTROL ACGENCY (MPCA) ORDERED ARRONHEAD TO DI SCONTI NUE RECYCLI NG OPERATI ONS.  ALL  ARROMHEAD ACTI VI TI ES
CEASED I N 1977. I N 1979, THE UN TED STATES ENVI RONMVENTAL PROTECTI ON AGENCY (U.S. EPA), AT THE REQUEST CF THE
MPCA, | NVESTI GATED THE ENVI RONVENTAL EFFECTS RESULTI NG FROM PAST DI SPCSAL ACTIVITIES. |IN 1980, U S EPA
DETERM NED THAT THE SI TE WAS I N VI OLATI ON CF SECTI ON SS311 OF THE CLEAN WATER ACT BECAUSE SURFACE WATER
FLONED THRQUGH THE SI TE, TRANSPORTI NG CONTAM NANTS TO A NEARBY WETLAND AREA AND EVENTUALLY I NTO NAVI GABLE
WATERS. | N RESPONSE, A DI TCH WAS CONSTRUCTED NORTH AND EAST OF THE SI TE TO HELP DI VERT SURFACE WATER AROUND
THE SLUDGE LAGOON. FI VE MONI TORI NG VELLS WERE ALSO | NSTALLED AND LI M TED ONSI TE SLUDGE AND SO L SAMPLI NG WAS
CONDUCTED. THI S DATA AND SUBSEQUENT SAMPLI NG OF MONI TORI NG VELLS BY THE MPCA SI NCE 1980 SUPPORTED THE HAZARD
RANKI NG SCORE (HRS) OF 43.75. THE SITE WAS PLACED ON THE NATI ONAL PRIORITIES LI ST (NPL) I N AUGUST, 1983,
MAKING I T ELI G BLE FOR FEDERAL FUNDI NG UNDER THE COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON AND

LI ABI LITY ACT (CERCLA), 42 U. S.C. SS9601 ET. SEQ

#CSS
CURRENT SI TE STATUS

REMEDI AL | NVESTI GATION (RI') ACTIVITIES WERE | NI TI ATED AT ARROMHEAD | N MAY 1984 AND ENDED | N AUGUST 1985.

BU LDI NGS FROM THE ARRONHEAD REFI NERY COPERATI ON VWERE REMOVED. THE ONLY BUI LDI NGS PRESENTLY ONSI TE ARE A
WAREHCQUSE USED BY GOPHER O L COVMPANY AND AN AUTO BODY SHOP. THROUGH THREE PHASES COF FI ELD WORK, 23 ADDI Tl ONAL
MONI TORI NG VEELLS WERE | NSTALLED AT VARI QUS DEPTHS AT 15 LOCATI ONS (FI GURE 4), 18 SLUDGE SAMPLES WERE TAKEN AT
VAR QUS DEPTHS AT 8 LOCATIONS (FI GURE 5), SEVERAL SUBSURFACE SO L SAMPLES WERE TAKEN AT VAR OQUS DEPTHS AT 14
LOCATI ONS (FI GURE 6), AND SEDI MENT AND SURFACE WATER SAMPLES WERE TAKEN AT 7 LOCATIONS (FI GURE 5).

MONI TORI NG VEELL SAMPLES AND WATER LEVEL MEASUREMENTS WERE TAKEN | N DECEMBER 1984 AND JUNE 1985. THE

M NNESOTA PCLLUTI ON CONTROL AGENCY (MPCA) ALSO SPLIT SEVERAL COF U. S. EPA GROUNDWATER SAMPLES, MEASURED
GROUNDWATER LEVELS AND SAMPLED A LIM TED NUMBER OF MONI TORI NG WELLS I N JUNE 1986. THE FOLLOW NG BRI EFLY
DESCRI BES THE RI RESULTS.

HYDROGECQLOGY

THE SURFACE OF THE SI TE HAS RELATI VELY POOR DRAI NAGE W TH PEATY WETLANDS EXI STI NG ONSI TE.  THE GEOLOGY CAN BE
GENERALLY DI VI DED | NTO FOUR UNCONSCLI DATED LAYERS: 4 FEET OF FILL, 3 FEET OF PEAT, 25 FEET OF QUTWASH, AND



12 FEET OF MORAINAL TILL. BELOWTHE TILL IS FRACTURED GABBRO C BEDROCK. (SEE FI GURE 7).

THE WATER TABLE UNDERLYI NG THE SI TE | S SHALLOW GENERALLY 0 TO 4 FEET BELOW THE GROUND SURFACE W THI N THE
PEAT DEPCSI T OR OVERLYI NG FI LL. GROUNDWATER FLOW IS GENERALLY SOUTHWEST (FI GURE 8). AVERACGE GROUNDWATER
FLOW VELCCI TI ES RANGE FROM 7 FEET/ YEAR (FT/ YR) | N THE PEAT LAYER, 13 FT/ YR I N AN UNDERLYI NG SILTY CLAY ZONE
W TH N THE QUTWASH LAYER | MVEDI ATELY BELOW THE PEAT, AND 27 FT/ YR IN A SAND AND GRAVEL ZONE W THI N THE
OQUTWASH LAYER BELOW THE SILTY CLAY ZONE

THE GROUNDWATER ELEVATI ONS ALSO | NDI CATE UPWARD VERTI CAL GRADI ENTS | N VELL NESTS AT MOST LOCATI ONS FOR A
LEAST PART OF THE YEAR THE WATER LEVEL CONTCUR NMAP, | N CONJUNCTI ON W TH UPWARD VERTI CAL GRADI ENTS, ALSO
I NDI CATES THAT THE DI VERSI ON DI TCH COLLECTS SOVE GROUNDWATER FOR AT LEAST PART OF THE YEAR

EXTENT OF CONTAM NATI ON

RESULTS FROM THE ANALYSI S OF SEVERAL SAMPLES COLLECTED DURI NG THE R DOCUMENT THE PRESENCE OF A VAR ETY OF
PRI ORI TY PCOLLUTANT COVPOUNDS. THE FOLLOW NG BRI EFLY DESCRI BES THE RI OBSERVATI ONS AND CONCLUSI ONS REGARDI NG
THE NATURE AND EXTENT OF CONTAM NATI ON AT EACH OPERABLE UNIT.

CONTAM NATI ON BY MEDIA | S NOT DEFINED IN TH S RECCRD OF DECI SI ON AS CONTAM NANT CONCENTRATI ON ABOVE
BACKGROUND, BUT | S DEFI NED AS THE CONCENTRATI ON OF AT LEAST ONE CONTAM NANT AT A LEVEL KNOMN TO CAUSE
CUMULATI VE EXCESS LI FETI ME CANCER RI SKS EXCEEDI NG 10-6 | N A COMVERCI AL/ | NDUSTRI AL SETTI NG ANDY OR EXCEEDI NG
THE ADULT CHRONI C ACCEPTABLE | NTAKE (Al C) FOR NONCARCI NOGENS. THE MAJOR COVPOUNDS AND CONCENTRATI ONS THAT
CORRELATE TO THE CONTAM NATI ON CRI TERI A ARE PRESENTED AS PART OF TABLES 1 AND 2. THE MAJOR CHEM CALS COF
CONCERN AT THE SI TE W TH REGARD TO PUBLI C HEALTH | MPACTS ARE VOLATI LE ORGANI C COVPOUNDS (VOCS), POLYNUCLEAR
AROVATI C HYDROCARBONS ( PAHS) AND LEAD. THE VOCS OF GREATEST CONCERN | N ALL MEDI A ARE BENZENE, CARBON
TETRACHLORI DE, CHLOROFORM TRANS- 1, 2- DI CHLORCETHENE, TRI CHLORCETHANE, AND VINYL CHLORIDE. ALL OF THESE
CHEM CALS EXCEPT TRANS-1, 2 DI CHLOROETHENE ARE POTENTI AL HUVAN CARCI NOGENS BY BOTH THE | NGESTI ON AND

I NHALATI ON RQUTES.  TRANS- 1, 2- DI CHLORCETHENE | S THE MOST COMMON CRGANI C CHEM CAL | N THE CROUNDWATER.  VH LE
IT IS NOT CARCI NOGENI C OR THOUGHT TO BE HI GHLY TOXIC, | T CAN DEGRADE I N WATER UNDER THESE SI TE CONDI TI ONS TO
VINYL CHLORIDE, WHICH I S A CARCI NOGEN AND H GHLY TOXI C.

PAHS ARE A GROUP OF CHEM CALS FOUND IN THE SO L AND SEDI MENT CF THE SI TE. THEY ARE PERSI STENT AND RELATI VELY
| MMOBI LE.  PAHS VEERE NOT FOUND | N GROUNDWATER AT DETECTION LIM TS OF 10 PARTS PER BILLION (PPB). WH LE O\NLY
ONE PAH, BENZO (A) PYRENE, IS I NCLUDED I N THE QUANTI TATI VE Rl SK ASSESSMENT, S| X OTHER PAHS THAT ARE PRESENT
IN SO L AND SEDI MENTS ARE ALSO CONSI DERED TO BE CARCI NOGENIC.  LEAD CAN BE FOUND THROUGHOUT THE SITE: IN
SLUDGE, IN THE SO LS, AND IN THE GROUNDWATER. | T IS PRESENT | N LEVELS WH CH EXCEED ACCEPTABLE HUVAN DAI LY

I NTAKES. LEAD AFFECTS BOTH THE NERVOUS SYSTEM AND THE HEMATOPQO ETI C (BLOCD FORM NG) SYSTEM  CH LDREN ARE
ESPECI ALLY SUSCEPTI BLE TO LEAD EXPCOSURE.

SLUDGE LAGOON

THE R ESTI MATES THAT THERE ARE 4, 600 CUBI C YARDS OF PETRCLEUM BASED O LY SLUDGE WHI CH CONTAI N VAR QUS
ORGANI C COVPOUNDS | N THE LOWN PART PER M LLI ON (PPM RANGE AND H GH CONCENTRATI ONS OF HEAVY METALS. THE
SLUDGE ALSO HAS A HI GH ENERGY VALUE, LOW ASH CONTENT, AND | S A VERY CORRCSI VE (PH = 1). AVERAGE LEAD
CONCENTRATI ONS ARE AT LEAST 4, 700 PPM AND RANGE AS H GH AS 14, 000 PPM  AVERAGE PCLYCHLORI NATED BI - PHENYL
(PCB) CONCENTRATI ONS ARE 2.4 PPM AND RANCE AS HI GH AS 45 PPM  THE ENTI RE SLUDCGE LAGOON | S CONSI DERED
CONTAM NATED.

SO L AND SEDI MENTS

THE R ESTI MATES THERE ARE 14, 300 CUBI C YARDS OF CONTAM NATED SO L THAT EXCEED THE 10- 6 EXCESS LI FETI ME
CANCER RI SK AND THE ADULT Al C. THE AREAL EXTENT CF CONTAM NATION, SHOM ON FI GURES 9 AND 10, IS THOUGHT TO
BE LIM TED TO THE PROCESS AREA. THE MAXI MUM DEPTH OF CONTAM NATI ON |'S APPROXI MATELY 12 FEET AND IS LIM TED
TO THE FI LL, PEAT, AND UPPER FI VE FEET OF QUTWASH. THE PRESENCE OF THE PEAT LAYER APPEARS TO BE LIMTING
DONNWARD CONTAM NANT M GRATI ON BECAUSE CONTAM NANTS ARE MJCH MORE CONCENTRATED | N THE PEAT WHEN COMPARED TO
THE QUTWASH LAYER



THE EXTENT OF SEDI MENT CONTAM NATION | S SHOAN ON FI GURE 11. CONTAM NATI ON APPEARS TO BE LIM TED TO THE
WASTEWATER DI TCH AND THE WESTERN PORTI ON OF THE DI VERSION DI TCH. THE VOLUME FOR SEDI MENTS | S ESTI MATED TO BE
350 CUBI C YARDS, BASED ON EXCAVATION TO A DEPTH CF 1 FOOT. THE SEDI MENTS FOUND | N THE DI VERSI ON DI TCH SQUTH
OF TO U. S. 53 ARE CONTAM NATED ABOVE BACKGROUND LEVELS, BUT THE CONCENTRATI ONS ARE BELOW THE 10-6 LI FETI ME
CANCER RI SK CRI TERI A FOR CONTAM NATI ON.

SURFACE WATER

FI VE VOLATI LE ORGANI C AND SEVERAL | NORGANI C COVPOUNDS WVERE | DENTI FI ED | N SURFACE WATER SAMPLES W TH N THE
WASTEWATER DI TCH THAT EXCEED 10-6 CANCER RI SK LEVELS AND Al C FOR NONCARCI NOGENS. NO CONTAM NANTS VERE

FOUND I N THE SURFACE WATER WTHI N THE DI VERSI ON DI TCH.  SURFACE WATER RUN-ON TO THE SI TE HAS BEEN CONTROLLED
BY THE CONSTRUCTI ON OF THE DI VERSI ON DI TCH.  THE UNUSUAL OCCURRENCE COF VOLATI LES I N THE WASTEWATER DI TCH MAY
I NDI CATE SI GNI FI CANT CONTAM NANT RUNCFF FROM ONSI TE SO LS AND SLUDGE. THE LOW LEVELS OF CONTAM NANTS FOUND
I'N MONI TORI NG WELLS WEST OF THE WASTEWATER DI TCH MAY | NDI CATE CONTAM NANT DI SCHARGE THROUGH GROUNDWATER | NTO
THE WASTEWATER DI TCH. THUS, THE WASTEWATER DI TCH MAY BE A PARTI AL BARRI ER FOR GROUNDWATER CONTAM NATI ON WEST
OF THE SI TE.

GROUNDWATER

CONTAM NATED GROUNDWATER THAT EXCEEDS THE 10-6 EXCESS LI FETI ME CANCER RI SK AND Al C FOR ADULTS | S PRESENTED BY
SO L LAYERS IN FI GURE 12 US| NG CONTRACT LAB PROGRAM (CLP) DATA. THROUGHOUT THE PRQJECT THE MPCA SPLIT A
SELECTED NUMBER OF MONI TORI NG WELLS SAMPLES. BECAUSE MPCA LABS ANALYTI CAL METHCDS HAVE LONER DETECTI ON
LIMTS THAN STANDARD CLP ANALYSI S, MPCA'S RESULTS | NDI CATE BENZENE ABOVE 10-6 EXCESS LI FETI ME CANCER RI SK I N
OFFSI TE WELLS 9 AND 10. ALTHOUGH THI S MPCA DATA HAS NOT BEEN QUALI TY ASSURED BY THE U. S. EPA, I T MAY

I NDI CATE A GREATER AREA OF OFF-SI TE CONTAM NATI ON. THE DI SCREPANCI ES BETWEEN MPCA AND CLP DATA WERE TAKEN

I NTO CONS| DERATI ON DURI NG THE EVALUATI ON OF ALTERNATI VES | N THE FEASI BI LI TY STUDY (FS). MOST OF THE

CONTAM NANT NMASS APPEARS TO BE CONCENTRATED NEAR THE SLUDGE LAGOON, WTH N THE PROCESS AREA AND WHERE AN
UNDERGROUND TANK WAS RECENTLY EXCAVATED, APPROXI MATELY 20 FEET NORTH COF MONI TORI NG WELL 7. THE PEAT LAYER
APPEARS TO BE ATTENUATI NG MOST CONTAM NANTS, AND THUS HAS LI M TED DOMWARD CONTAM NANT M GRATI ON | NTO THE
QUTWASH. HOWEVER, SQOVE CONTAM NANTS MAI NLY VOCS, HAVE BROKEN THROUGH THE PEAT LAYER OR HAVE ENTERED THE
OQUTWASH LAYER WHERE THE PEAT LAYER IS NOT PRESENT.

A LI M TED NUMBER OF NEARBY RESI DENTI AL VELLS WTHI N 1/2 M LE OF THE SI TE THAT MAY USE GROUNDWATER FROM THE
SAME OUTWASH AND BEDRCCK FORVATI ONS FOUND AT THE ARROMNHEAD REFI NERY SI TE HAVE BEEN SAMPLED PERI CDI CALLY BY
U S. EPA AND MPCA SI NCE 1980. ALL RESIDENTI AL VELL RESULTS TO DATE | NDI CATE NO SI TE RELATED CONTAM NATI ON.

RI SK TO RECEPTORS VI A PATHWAYS
SLUDGE LAGOON

THE SLUDGE LAGOON IS A MAJOR CONTAM NANT SOURCE FOR CONTI NUED FUTURE RELEASES | NTO GROUNDWATER, AND ALSO
CONSTI TUTES A PUBLI C HEALTH THREAT BY DI RECT CONTACT THROUGH TOUCH OR I NGESTI ON.  LATERAL MOVEMENT OF
GROUNDWATER THRQUGH THE SLUDGE LAGOON AND SUBSEQUENT LEACH NG OF CONTAM NANTS | NTO THE OQUTWASH LAYER MAKES
THE SLUDGE LAGOON A MAJOR SQURCE. THUS, EI THER REMEDI AL ACTI ON THAT CONTAI NS AND HYDRAULI CALLY | SOLATES THE
LAGOON OR A REMOVAL ACTI ON | S NECESSARY.

SO L AND SEDI MENTS

THE SO L IN THE FILL AND PEAT LAYERS PCSES A THREAT TO PUBLI C HEALTH AND VELFARE BY ONSI TE EXPOSURES

(1 NGESTI ON RESULTI NG FROM QUTDOCR ACTI VI TI ES, | NHALATI ON OF PARTI CULATES OR VOLATI LES, AND DERVAL ABSORPTI ON)
OR CONTAM NANT M GRATI ON (| NTERMVEDI ATE TRANSFER BY DI SSCLUTI ON | NTO GROUNDWATER).  POTENTI AL SO L | NGESTI ON
UNDER A COMMERCI AL/ | NDUSTRI AL SETTI NG MAY RESULT I N AN EXCESS LI FETI ME CANCER RI SK AS GREAT AS 4 X 10-5.
SHOULD THE SI TE EVER BE DEVELOPED FOR RESI DENTI AL PURPCSES, THE EXCESS CANCER RI SK FROM SO L | NGESTI ON COULD
BE AS GREAT AS 3 X 10-3. ONSITE SO LS ALSO EXCEED THE AIC FOR LEAD IN A COMVERCI AL SETTI NG AND FOR A NUVBER
OF COVPOUNDS SUCH AS LEAD, CADM UM XYLENE AND BARI UM I N A RESI DENTI AL SETTI NG  LATERAL MOVEMENT OF
GROUNDWATER THROUGH THE CONTAM NATED FI LL AND PEAT COULD BE LEACHI NG CONTAM NANTS | NTO THE OQUTWASH LAYER



EXPOSURES TO SURFI G AL SO LS VIA AIR BORNE PARTI CLES ARE UNKNOWN BUT APPEARS TO BE LI M TED BECAUSE AN O L
COATI NG HI NDERS M GRATI ON. SURFI CI AL SO L RUNCFF TO THE DI VERSI ON AND WASTEWATER DI TCHES ADDS TO SEDI MENT
CONTAM NATI ON.  SEDI MENT CONTAM NATI ON MAY ALSO BE DUE TO GROUNDWATER DI SCHARGE. REMEDI AL ACTION IS
NECESSARY ON THE SO L AND SEDI MENTS I N CRDER TO REMOVE EXI STI NG AND FUTURE ENDANGERMENT TO PUBLI C HEALTH AND
THE ENVI RONMENT.  ALTERNATI VES THAT ElI THER CONTAI N, REMOVE, ANDY OR HYDRAULI CALLY | SOLATE SO L AND SEDI MENTS
HAVE BEEN EVALUATED FOR THI S SI TE (SEE ALTERNATI VES EVALUATI ON). SEDI MENTS W LL BE CONSCLI DATED | NTO THE
SAME REMEDY AS SO LS.

SURFACE WATER

AS DESCRI BED EARLI ER, THE WASTEWATER DI TCH | S CONTAM NATED W TH UNACCEPTABLE LEVELS OF VOCS AND | NORGANI C
COVPOUNDS. THE SURFACE WATER REMEDY W LL BE ADDRESSED AS PART OF THE GROUNDWATER REMEDY.

GRCUNDWATER

NO ONSI TE OR COFFSI TE EXPCSURES TO CONTAM NATED GROUNDWATER ARE KNOMWN TO EXI ST TO DATE. NEARBY GOPHER O L AND
THE AUTO BODY SHOP ARE REPORTEDLY SERVI CED BY THE CI TY OF DULUTH S WATER SUPPLY.

ONSI TE GROUNDWATER |'S CONSI DERED UNUSABLE. POTENTI AL | NGESTI ON OF ONSI TE GROUNDWATER HAS EXCESS LI FETI ME
CANCER RI SKS AS H GH AS 10-2 REGARDLESS OF WHETHER ONS|I TE GROUNDWATER | S USED FOR RESI DENTI AL OR

COMMERCI AL/ | NDUSTRI AL PURPCSES.  THE 1 DAY AND 10 DAY SUGGESTED NO ADVERSE RESPONSE LEVEL (SNARL) ARE ALSO
EXCEEDED FOR VARI QUS COVPOUNDS. A GROUNDWATER FLOW AND CONTAM NANT TRANSPORT MODEL WAS USED TO HELP PREDI CT
FUTURE CONTAM NANT M GRATI ONS AND PCSSI BLE FUTURE CONTAM NANT CONCENTRATI ONS | N CFFSI TE RECEPTOR VEELLS.
UNDER ASSUMPTI ONS MADE | N THI'S MODEL, THE RESULTS | NDI CATE THAT CONTAM NANTS COULD REACH THE NEAREST OFFSI TE
RECEPTOR W THI N 15-40 YEARS AND AT CONCENTRATI ONS WHI CH COULD EXCEED THE 10-2 EXCESS LI FETI ME CANCER Rl SK.
TH S MODEL |'S CONSI DERED A WORST CASE SCENARI O AND MAY TEND TO UNDERESTI MATE CONTAM NANT TRAVEL TI MES TO A
RECEPTOR TH' S MODEL ALSO DCES NOT ACCOUNT FOR ANY POTENTI AL NATURAL DI SCHARGE BARRI ERS SUCH AS THE

DI VERSI ON DI TCH OR VETLANDS WHI CH MAY TEND TO H NDER OFFSI TE CONTAM NANT M GRATI ON.

OFFSI TE CONTAM NANT M GRATI ONS MAY ALREADY BE OCCURRI NG THAT POSE A FUTURE THREAT TO THE ENVI RONMVENT AND
PUBLI C HEALTH  CGROUNDWATER REMEDI ES THAT COULD PGSSI BLY M Tl GATE THESE THREATS HAVE BEEN EVALUATED  FOR
TH' S SI TE (SEE ALTERNATI VES EVALUATI ON) .

HENF
ENFORCEMENT ~ ( ATTACHVENT A) ( CONFI DENTI AL)

#AE
ALTERNATI VES EVALUATI ON

I N RESPONSE TO THE HEALTH THREATS | DENTI FI ED BY THE R, A FEASI BI LI TY STUDY (FS) WAS PREPARED TO EVALUATE
REMEDI AL ALTERNATI VES AT THE ARROMHEAD SITE. THE FS EVALUATES, ASSEMBLES, AND SCREENS QUT ALTERNATI VES
CONSI STENT W TH THE REQUI REMENTS OF THE NATI ONAL CONTI NGENCY PLAN (NCP).

TECHNOLOGY SCREEN NG

GENERAL RESPONSE ACTI ONS VERE | DENTI FI ED FOR EACH CONTAM NATED MEDIUM THE SO L, GROUNDWATER AND SLUDCE
LAGOON. W TH N EACH GENERAL RESPONSE ACTI QN, SPECI FI C TECHNOLOG ES WERE SCREENED. TECHNOLOG ES USE | S
CLEARLY PRECLUDED CR LI M TED BY SI TE CONDI TI ONS AND WASTE CHARACTERI STI CS WERE ELI M NATED FROM FURTHER
EVALUATION.  SIM LARLY, THE STATE OF DEVELCPMENT | S ASSESSED FOR EACH TECHNOLOGY. | NCLUDED I N THESE
CONSI DERATI ONS VERE LI M TATI ONS SUCH AS | MPLEMENTATI ON DI FFI CULTI ES, | NABILITY TO ACH EVE THE REMEDI AL
OBJECTI VES AT TH S PARTI CULAR SI TE, AND UNDEMONSTRATED PERFORVANCE COF THE TECHNCOLOGY.

THOSE TECHNOLOG ES CONSI DERED APPLI CABLE WERE THEN EVALUATED USI NG THE GUI DELI NES SET FORTH BY THE NCP (40
CFR 300.68(G). FEACH TECHNOLOGY WAS SCREENED USI NG THREE BROAD CRI TER A:

- ACCEPTABLE ENG NEERI NG PRACTI CES:  ALTERNATI VES MUST PRESENT A
TECHNI CALLY APPLI CABLE AND RELI ABLE MEANS OF ADDRESSI NG THE



PRQIECT GCOALS. THE ALTERNATI VE TECHNOLOG ES SHOULD HAVE A
DEMONSTRATED PERFORVMANCE RECORD FCR THE SPECI FI C APPLI CATI ON,
AND BE EASILY, SAFELY, AND READI LY | MPLEMENTABLE.

- EFFECTI VENESS: ALTERNATI VES THAT DO NOT EFFECTI VELY CONTR BUTE
TO THE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE
ENVI RONMENT ARE NOT' CONSI DERED FURTHER. | F AN ALTERNATI VE
HAS SI GNI FI CANT ADVERSE EFFECTS, VERY LI M TED ENVI RONVENTAL
BENEFI TS, LIM TED USEFUL LI FE, OR REQUI RES AN EXCESSI VE PERI CD
OF TI ME TO ACH EVE BENEFI G AL RESULTS, IT IS EXCLUDED FROM
FURTHER CONSI DERATI ON.

- COST: FOR EACH ALTERNATI VE, THE COST OF | MPLEMENTI NG THE
REMVEDI AL ACTI ON, | NCLUDI NG OPERATI ON AND MAI NTENANCE CCSTS, | S
CONSI DERED.  ALTERNATI VES WHCSE COSTS FAR EXCEED THE COSTS OF
OTHER ALTERNATI VES EVALUATED, AND WH CH DO NOT PROVI DE
SUBSTANTI ALLY GREATER PUBLI C HEALTH OR ENVI RONVENTAL PROTECTI ON,
OR TECHNI CAL RELI ABI LI TY ARE EXCLUDED FROM FURTHER CONSI DERATI ON.

THOSE TECHNOLOG ES THAT SURVI VED TH S SCREENI NG WERE THEN ASSEMBLED | NTO COVPREHENSI VE REMEDI AL ACTI ON
ALTERNATI VES THAT ADDRESS EACH CONTAM NATED MEDI UM AT THE SITE. THE FS DOCUMENTS THE SCREEN NG OF
TECHNOLOGE ES.  SOVE COMMON TECHNOLOG ES CARRI ED FORWARD FCR OTHER SI TES BUT NOT' THE ARROMHEAD S| TE | NCLUDE:

OFFSI TE | NCI NERATI ON - ELI M NATED ON BASI S OF PRELI M NARY COST ESTI MATES AS COMPARED TO ONSI TE | NCI NERATI ON
AND FROM UNCERTAI NTI ES THAT A FACILITY WLL BE READI LY AVAI LABLE TO ACCEPT ARROMHEAD \WASTE.

FLU DI ZED BED REACTOR - NOT DEMONSTRATED FOR HETEROGENEQUS SO LS AND FULL SCALE | NCI NERATI ON OF HAZARDQUS
WASTE.

MULTI - LAYER CAP - ELI M NATED DUE TO SI TE CONDI TI ONS ( MARSHY AREA). CAN O\LY BE EFFECTI VE | F WATER TABLE | S
HYDRAULI CALLY CONTROLLED. WOULD REQUI RE MAI NTENANCE OVER | NFI NI TY.

ONSI TE LANDFI LL - SAME AS ABOVE.

CHEM CAL FI XATI ON - ALTHOUGH TREATABI LI TY STUDI ES WERE NOT PERFORMVED, THE LONG TERM EFFECTI VENESS FOR THI S
TECHNOLOGY |'S NOT DEMONSTRATED FOR THE ARRAY OF ORGANI C COVPOUNDS FOUND | N ARROMHEAD WASTE.

CEMENTATI ON - SAMVE AS ABOVE.

DESCRI PTI ON OF ALTERNATI VES

THE FOLLOW NG BRI EFLY DESCRI BES THE REMEDI AL ALTERNATI VES.
ALTERNATIVE 1 - NO ACTI ON

UNDER THI S ALTERNATI VE, NO ADDI TI ONAL WORK CF ANY KIND WOULD BE DONE AT THIS SITE. GROUNDWATER MONI TCRI NG
AND MAI NTENANCE COF THE EXI STI NG FENCE, DRAI NAGE DI TCH, AND MONI TCRI NG VEELLS WOULD CONTI NUE ON A REGULAR

BASI S. SINCE REMEDI AL ACTI ONS WOULD NOT BE TAKEN AT THE SI TE, THE PUBLI C HEALTH AND ENVI RONMVENTAL RI SKS
WOULD BE | DENTI CAL TO THOSE DESCRIBED I N THE PUBLI C HEALTH ASSESSMENT OF THE R REPORT. | N SUMVARY, UNDER NO
ACTI ON, USE OR DEVELOPMENT COF THE SI TE COULD RESULT | N NEGATI VE HEALTH EFFECTS ON PECPLE USI NG THE SI TE AS
MEASURED BY COVPARI SON W TH STANDARDS, CANCER RI SK ESTI MATI ON, AND COMPARI SON TO ACCEPTABLE | NTAKES.
DEVELOPMENT COULD RESULT | N EXPOSURE TO CONTAM NANTS (VCCS, PAHS AND LEAD) | N THE GROUNDWATER AND SO L

PRI MARI LY THROUGH EXPOSURE BY | NGESTI ON AND | NHALATI ON.  CURRENTLY, OFFSI TE EXPOSURES ARE NOT OCCURRI NG BUT
A POTENTI AL EXI STS FOR CONTAM NANT M GRATI ON TO OFFSI TE RECEPTCRS.

ALTERNATI VES 2A AND 2B



ALTERNATI VE 2 | NCLUDES THE DI SPOSAL OF SLUDGE, CONTAI NVENT OF SO L, AND THE REMOVAL AND ONSI TE TREATMENT OF
GROUNDWATER ( ALTERNATI VE 2A) OR THE REMOVAL AND DI SPOSAL OF GROUNDWATER ( ALTERNATI VE 2B). AN ESTI MATED

4,600 YD3 OF O LY SLUDGE, O LSATURATED PEAT, AND FI LTER CAKE WOULD BE NEUTRALI ZED AND SOLI DI FI ED PR OR TO
TRANSPORT TO A RCRA- PERM TTED LANDFI LL FOR Di SPCSAL. THE SO L W TH CONTAM NANT OONCENTRATI ONS EXCEEDI NG THE
10-6 EXCESS LI FETI ME CANCER R SK AND THE ADULT Al C WOULD BE COVERED W TH A 2- FOOT LAYER OF TOPSO L.

CONTAM NATED SEDI MENT WOULD BE REMOVED AND CONSCLI DATED W TH THE CONTAM NATED SO L PRI OR TO COVERI NG THE
GROUNDWATER WOULD BE COLLECTED BY A COVBI NATI ON FRENCH DRAI N AND EXTRACTI ON WELL SYSTEM THE TOTAL ESTI MATED
FLOW OF 72 GPM FROM THE GROUNDWATER EXTRACTI ON SYSTEM WOULD BE TREATED ONSI TE (2A) OR DI SCHARGED UNTREATED TO
THE SEWER (2B).

RESI DENTI AL WELLS WOULD BE SEALED AND THE EXI STI NG WATER MAI N WOULD BE EXTENDED TO PROVI DE AN ALTERNATI VE
WATER SUPPLY.

ALTERNATI VES 3A AND 3B

ALTERNATI VE 3 | NCLUDES THE OFFSI TE DI SPCSAL OF BOTH SLUDGE AND SO L, AND ElI THER ONSI TE TREATMENT OF
GROUNDWATER (3A) OR OFFSI TE DI SPOSAL GROUNDWATER (3B). THE BASI C REMEDI AL RESPONSE FOR THE SLUDGE |'S THE
SAME AS IN ALTERNATIVE 2. I N ADDITION, THE SO L WTH CONTAM NANT CONCENTRATI ONS EXCEEDI NG THE 10-6 EXCESS

LI FETI ME CANCER RI SK AND ADULT Al C WOULD BE EXCAVATED AND TRANSPORTED TO A RCRA- PERM TTED LANDFI LL FCR

DI SPCSAL. AN ESTI MATED 14, 300 YD3 (I N-PLACE) OF SO L WOULD BE EXCAVATED FROM AN AREA CF 45,000 FT2. IN

ADDI TI ON, ABQUT 6, 100 YD3 OF PEAT UNDERLYI NG THE SLUDGE LAGOON WLL BE REMOVED. THE GROUNDWATER REMEDI AL
RESPONSE ACTI ONS FOR ALTERNATI VES 3A AND 3B WOULD BE SIM LAR TO THOSE OF ALTERNATI VES 2A AND 2B EXCEPT THAT
THE EXTENT OF THE FRENCH DRAI N SYSTEM WOULD BE REVI SED BASED UPON THE AMOUNT COF SO L REMOVED, AND THE
EXTRACTI ON FLOWWOULD ONLY BE 45 GPM  RESI DENTI AL VEELLS WOULD BE SEALED AND THE EXI STI NG WATER MAI N WOULD BE
EXTENDED TO PROVI DE AN ALTERNATI VE WATER SUPPLY.

ALTERNATI VES 4A AND 4B

ALTERNATI VE 4 | NCLUDES THE THERVAL TREATMENT OF SLUDGE, CONTAI NMENT OF SO L, AND El THER THE REMOVAL AND

ONSI TE TREATMENT OF GROUNDWATER (4A), OR THE REMOVAL AND DI SPCSAL OF GROUNDWATER (4B). APPROXI MATELY 4, 600
YD3 OF QLY SLUDGE, O L-SATURATED PEAT, AND FI LTER CAKE WOULD BE | NCI NERATED ONSI TE OVER A PERI GD OF LESS
THAN 9 MONTHS OF CONTI NUOUS CPERATION.  THE CONTAI NMENT OF SO L WOULD BE ACH EVED I N THE MANNER DESCRI BED FCOR
ALTERNATI VE 2. THE REMEDI AL ACTI ONS FOR GROUNDWATER | N ALTERNATI VES 4A AND 4B WOULD ALSO BE THE SAME AS
DESCRI BED FOR ALTERNATI VES 2A AND 2B. RESI DENTI AL VEELLS WOULD BE SEALED AND THE EXI STI NG WATER MAI N WOULD BE
EXTENDED TO PROVI DE AN ALTERNATI VE WATER SUPPLY.

ALTERNATI VES 5A AND 5B

ALTERNATI VE 5 | NCLUDES THE THERVAL TREATMENT CF SLUDGE, DI SPCSAL OF SO L AND TREATMENT COF GROUNDWATER  THE
TREATMENT OF SLUDGE WOULD BE ACHI EVED BY | NCI NERATI ON | N THE MANNER DESCRI BED FOR ALTERNATI VE 4. CONTAM NATED
SO L WOULD BE EXCAVATED AND DI SPCSED OF COFFSI TE AS DESCRI BED | N ALTERNATI VE 3. THE GROUNDWATER RESPONSE

ACTI ONS WOULD BE SI M LAR TO THAT OF ALTERNATI VES 2A AND 2B EXCEPT THAT THE EXTENT OF FRENCH DRAI NS WOULD BE
REVI SED BASED ON THE EXTENT OF SO L REMOVAL. THE EXTRACTED GROUNDWATER WOULD BE ElI THER BE TREATED ONSI TE TO
REMOVE CONTAM NANTS (5A), OR DI SCHARGED UNTREATED TO THE SEVER (5B). RESI DENTI AL WELLS WOULD BE SEALED AND
THE EXI STI NG WATER MAI N WOULD BE EXTENDED TO PROVI DE AN ALTERNATI VE WATER SUPPLY.

ALTERNATI VES 6A AND 6B

ALTERNATI VE 6 | NCLUDES THE ONSI TE THERVAL TREATMVENT OF SLUDCGE AND SO L AND ElI THER THE ONSI TE TREATMENT OF
GROUNDWATER (6A), OR THE OFFSI TE DI SPOSAL OF GROUNDWATER (6B). UNDER TH S ALTERNATI VE, BOTH THE SO L AND
SLUDGE WOULD BE EXCAVATED AND | NCI NERATED ON-SI TE. | NCI NERATI ON OF AN ESTI MATED 4, 600 YD3 OF SLUDGE AND
20,500 YD3 OF SO L AND SEDI MENT WOULD BE ACHI EVED OVER A PERI 0D OF LESS THAN 2 YEARS. THE REMEDI AL ACTI ONS
FOR THE CONTAM NATED GROUNDWATER WOULD BE THE SAME AS DESCRI BED | N ALTERNATI VES 2A AND 2B EXCEPT THAT THE
EXTENT OF THE FRENCH DRAI N SYSTEM WOULD BE REVI SED BASED UPON THE EXTENT CF SO L REMOVAL.

THE TOTAL EXTRACTI ON FLOW (45 GPM WOULD El THER BE TREATED ONSI TE FOR THE REMOVAL OF CONTAM NANTS OR
DI SCHARGED TO THE SEWER UNTREATED. RESI DENTI AL WELLS WOULD BE SEALED AND THE EXI STI NG WATER MAI N WOULD BE



EXTENDED TO PROVI DE AN ALTERNATI VE WATER SUPPLY.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

I N DETERM NI NG APPROPRI ATE ACTI ONS AT CERCLA SI TES, CONSI DERATI ON MJUST BE G VEN TO THE REQUI REMENTS COF OTHER
FEDERAL ENVI RONVENTAL LAWS | N ADDI TION TO CERCLA. THE NCP, EXCEPT AS PROVI DED I N 300.68(1), REQU RES
SELECTI ON OF A REMEDY THAT ATTAI NS OR EXCEEDS APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL PUBLI C HEALTH
AND ENVI RONVENTAL REQUI REMENTS | DENTI FI ED AT THE ARROMEAD SI TE.  THE | MPACT OF APPLI CABLE  OR RELEVANT
ENVI RONMVENTAL AND PUBLI C HEALTH REQUI REMENTS ARE SUMVARI ZED I N TABLE 3.

OTHER ENVI RONMENTAL REQUI REMENTS CONSI DERED I N THE ARROAHEAD REFI NERY SELECTI ON AND EVALUATI ON CF

ALTERNATI VES | NCLUDE THE CLOSURE AND GROUNDWATER PROTECTI ON STANDARDS, AND | NCI NERATOR OPERATI ON REQUI REMENTS
UNDER THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA). OTHER CONSI DERATI ONS | NCLUDE THE WASTEWATER

DI SCHARCE REQUI REMENTS UNDER THE NATI ONAL PCLLUTANT DI SCHARGE ELI M NATI ON SYSTEM (NPDES), THE HAZARDQOUS AND
SOLI D WASTE AMENDMVENTS (HSWA) OF 1984, U.S. EPA' S "PROCEDURES FOR PLANNI NG AND | MPLEMENTI NG OFF- SI TE RESPONSE
ACTI ONS, MAY 6, 1986, AND THE PROVI SIONS OF THE CLEAN Al R ACT RELATI NG TO COPERATI ON CF AN Al R STRI PPER AND

I NCI NERATCR.

I N GENERAL, ALTERNATI VES 3A, 3B, 5A, 5B, 6A, AND 6B ARE CONSI DERED TO ATTAI N APPLI CABLE OR RELEVANT AND
APPROPRI ATE FEDERAL PUBLI C HEALTH AND ENVI RONMENTAL REQUI REMENTS.  ALTERNATI VES 2A, 2B, 4A, AND 4B MEET
THE REQUI REMENTS OF CERCLA | N THAT THEY REDUCE THE LI KELI HOCD OF PRESENT AND FUTURE HEALTH THREATS BUT THEY
DO NOT FULLY MEET THE REQUI REMENTS OF OTHER ENVI RONVENTAL LAWS.

DETAI LED EVALUATI ON OF ALTERNATI VES

EACH ALTERNATI VE WAS EVALUATED USI NG TECHNI CAL AND ENVI RONMVENTAL CRI TERI A, AND A COST ESTI MATE WAS PREPARED.
FOR THE TECHNI CAL ANALYSI S, EACH ALTERNATI VE WAS EVALUATED ON PERFORVANCE, RELI ABILITY, AND

| MPLEMENTABI LI TY. FOR THE ENVI RONMENTAL ANALYSI S, EACH ALTERNATI VE WAS EVALUATED FOR COVPLI ANCE W TH

APPLI CABLE, OR RELEVANT AND APPRCPRI ATE FEDERAL AND STATE ENVI RONMENTAL LAWS AND REGULATI ONS, PROTECTI ON OF
PUBLI C HEALTH AND WELFARE, AND EFFECTS ON | NSTI TUTI ONAL CONCERNS. THE DETAI LED COST ANALYSI S FOR EACH
ALTERNATI VE | NCLUDES ESTI MATES OF OPERATI ON AND MAI NTENANCE (QG&M) COSTS, CAPI TAL COSTS, REPLACEMENT COSTS,
AND DEVELOPMENT COF PRESENT WORTH | NCLUDES THE | NI TI AL CONSTRUCTI ON COSTS AND THE PRESENT WORTH OF O8&M CCOSTS
AND REPLACEMENT COSTS. A SUMVARY OF THE RESULTS OF THE DETAI LED ANALYSI S | S PRESENTED | N TABLE 4.

SELECTI ON OF REMEDY

THE U S. EPA SELECTED A RECOMVENDED ALTERNATI VE UPON COMPARI SON OF THE ALTERNATI VES AND CONSI DERATI ON COF

SI TE- SPECI FI C REMEDI AL ACTI ON GOALS.  SECTION 300.68(1) OF THE NCP REQU RES THE U.S. EPA TO SELECT THE

" COST EFFECTI VE REMEDI AL ALTERNATI VE THAT EFFECTI VELY M TI GATES AND M NI M ZES THREATS TO AND PROVI DES
ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE ENVI RONMENT. ". THE SELECTED REMEDI AL ACTI ON SHOULD
ATTAIN OR EXCEED APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL PUBLI C HEALTH AND ENVI RONMVENTAL REQUI REMENTS.
I N SELECTI NG THE APPROPRI ATE REMEDY FROM AMONG THE ALTERNATI VES THAT WLL ACH EVE ADEQUATE PROTECTI ON OF
PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT, THE AGENCY MJUST CONSI DER COST, TECHNOLOGY, RELI ABILITY,

ADM NI STRATI VE CONCERNS, AND THEI R RELEVANT EFFECTS ON PUBLI C HEALTH, WELFARE, AND THE ENVI RONVENT.

ITIS THE U.S. EPA'S POLI CY TO PURSUE ONSI TE RESPONSE ACTI ONS THAT USE TREATMENT, REUSE, OR RECYCLI NG RATHER
THAN LAND DI SPCSAL TO THE GREATEST EXTENT PRACTI CAL BUT CONSI STENT W TH CERCLA REQUI REMENTS FOR A

COST- EFFECTI VE REMEDI AL ACTION.  THI'S PCLI CY AND THE NCP REQUI RE THE U. S. EPA TO CONSI DER THE LONG TERM
EFFECTI VENESS CF TREATMENT, REUSE, AND RECYCLI NG I N COMPARI NG THEI R FREQUENTLY H GHER SHORT- TERM COSTS TO
OTHER ALTERNATI VES W TH LONG TERM COSTS ANDY OR CONTI NUI NG LI ABI LI TIES SUCH AS LAND DI SPCSAL.

BOTH THE EXI STI NG CERCLA STATUTE AND THE SELECTI ON FRAMEWORK | N THE CURRENT NCP PROVI DE FOR THE CONSI DERATI ON
OF TECHNOLOG ES WHI CH CAN DESTROY OR DETOXI FY HAZARDOUS SUBSTANCES FOR MAXI MUM RI SK REDUCTI ON.  THE NCP

DEFI NES REMEDI AL ACTI ONS AS " THOSE RESPONSES TO RELEASES THAT ARE CONSI STENT W TH PERVANENT REMEDY" (40 CFR
300. 68(A)), AND THE NCP PREAMBLE STATES THAT "THE USE OF PERVANENT SCLUTI ONS MAY BE THE MOST COST- EFFECTI VE
RESPONSE AND SHOULD BE ENCOURAGED' (50 FR 47929).



THE USE OF ALTERNATI VE TECHNOLOG ES THAT TREAT OR DESTROY HAZARDOUS WASTES | S FURTHER ENCOURAGED BY THE 1984
HAZARDOUS AND SCOLI D WASTE AMENDMENTS (HSWA), THE CERCLA POLI CY ON " PROCEDURES FOR PLANNI NG AND | MPLEMENTI NG
OFF- SI TE RESPONSE ACTI ONS" (| SSUED MAY 6, 1985), AND PROPCSALS FOR CERCLA REAUTHORI ZATI ON CURRENTLY BEFCRE
CONGRESS THAT G VE A STRONG PREFERENCE TO TREATMENT/ DESTRUCTI ON GPTI ONS TO PROVI DE PERVANENT SCLUTI ONS TO THE
MAXI MUM EXTENT PRACTI CABLE. OVERALL THI' S RESULTS | N CONCERN AGAI NST DI SPOSAL W THOUT TREATMENT, ElI THER

ONSI TE OR OFFSI TE.

THE LONG TERM EFFECTI VENESS OF ALTERNATI VES WAS EVALUATED I N NCP TERMS, THAT IS, I N ASSESSI NG WHETHER THE
TECHNOLOGY " EFFECTI VELY M TI GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH
AND VELFARE AND THE ENVI RONMENT" (40 CFR 300.68(J)(L)). LONG TERM RELIABILITY OF THE REMEDY WAS ANALYZED I N
TERVS OF THE EFFECTI VENESS OF EACH TECHNOLOGY OVER TIME. A DESI RABLE OBJECTI VE WAS TO M NIM ZE THE LONG TERM
MANAGEMENT OR MAI NTENANCE REQUI REMENT AT THE SITE (I.E., TO ATTAIN A "CLEAN CLOSURE" OR "WALKAWAY" STATUS AT
DELETION). THE RELI ABI LI TY/ EFFECTI VENESS ASSESSMENT FOCUSED ON A SERIES OF KEY FACTORS | NCLUDI NG THE

FOLLOW NG

- LONG TERM UNCERTAI NTI ES OF LAND DI SPCSAL

- PERSI STENCE, TOXICITY, MOBILITY, AND PROPENSI TY CF WASTE TO Bl QACCUMJLATE

- SHORT- TERM Rl SKS OF TREATMENT/ WASTE HANDLI NG

- THREATS ASSCCI ATED W TH CFF- SI TE DI SPOSAL

- UNCERTAI NTI ES ASSCCI ATED W TH LONG TERM O8&M

- REDUCTION OF MOBILITY, TOXICTY, AND VOLUME OF WASTE ATTAI NABLE VI A TREATMENT.

LAND DI SPCSAL CR | NSI TU CONTAI NVENT OF UNTREATED HI GHLY MOBI LE AND TOXI C WASTE WAS ANALYZED CRI TI CALLY G VEN
THE PGSSI Bl LI TY OF LONG TERM M GRATI ON AND THE ATTENDANT POTENTI AL FOR LONG TERM OPERATI ON AND MAI NTENANCE.

ALTERNATI VE COVPARI SON
ALTERNATI VE 1

THE NO ACTI ON ALTERNATI VE | S | NEFFECTI VE | N PREVENTI NG FURTHER CONTAM NATI ON AND DOES NOT M Tl GATE OR

M NI'M ZE THE EXI STI NG THREATS TO PUBLI C HEALTH AND WELFARE AND THE ENVI RONMENT. CHAPTER 6, PUBLI C HEALTH
ASSESSMENT OF THE RI, CONCLUDES THAT THERE | S A POTENTI AL FOR EXPOSURE OF THE PUBLI C TO CONTAM NANTS FROM THE
SI TE AT LEVELS THAT MAY ADVERSELY AFFECT THE PUBLI C HEALTH AND WELFARE. THEREFCORE, REMEDI AL ACTION IS

REQUI RED TO M Tl GATE OR M NIM ZE TH S EXPCSURE. THUS, THE NO ACTI ON ALTERNATI VE | S NOT APPRCPRI ATE AND | S
NOT RECOMMENDED BY THE U. S. EPA

ALTERNATIVES 2, 3, 4, 5 AND 6

SLUDGE RESPONSE. ALTERNATIVE 2 AND 3 | NCLUDE DI SPCSAL OF SLUDCGE | N AN COFFSI TE RCRA LANDFI LL, WHEREAS THE
SLUDGE RESPONSE ACTI ON | N ALTERNATI VES 4, 5, AND 6 |S THERVAL TREATMENT. DI SPCSAL OF SLUDGE I N A RCRA
LANDFI LL I'S CONSI DERED A TECHNI CALLY EFFECTI VE MEANS OF CONTRCLLI NG CONTAM NANTS I N THE SLUDGE. TH' S

DI SPOSAL RESPONSE ACTI ON MEETS RCRA STANDARDS AND ACHI EVES CERCLA GOALS, AND Sl GNI FI CANTLY | MPROVES THE
POTENTI AL FUTURE LAND USE ON THE SITE. ALTHOUGH THE LONG TERM RELI ABILITY OF TH S REMOVAL AND DI SPCSAL
ACTION AS | T PERTAINS TO THE SITE I'S CONSI DERED GOOD, LAND DI SPOSAL |'S NOT CONSI DERED AS RELI ABLE AS

I NCI NERATI ON | N THE LONG TERM BECAUSE | T DCES NOT PERVANENTLY DESTROY CONTAM NANTS.

BECAUSE RCRA LAND DI SPCSAL ONLY TRANSFERS THE WASTE TO A MORE CONTROLLED ENVI RONVENT, THE U. S. EPA PCLI CY HAS
BECOVE MORE RESTRI CTI VE ON LAND-FI LLING AS REGULATI ONS BECOVE MORE STRI NGENT, THE AVAI LABILITY OF

RCRA- APPROVED DI SPCSAL SI TES | S EXPECTED TO DECREASE. COST ESTI MATES FCR THE LAND DI SPCSAL ACTI ON ARE ALSO
SENSI TI VE TO RCRA LANDFI LL AVAI LABI LI TY. CURRENTLY, A VERY LI M TED NUMBER OF RCRA FACI LI TI ES COVPLY W TH

U S. EPA S "COFFSI TE POLI CY" REQU REMENTS. THEREFORE FEW ARE ELI G BLE TO RECElI VE CERCLA WASTES.

I NCI NERATI ON OF THE SLUDCGE HAS CLEAR ADVANTAGES OVER DI SPCSAL. THE ACTION WLL DESTROY (NOT SI MPLY TRANSFER)
ORGANI C CONTAM NANTS, THUS REDUCI NG THE OVERALL WASTE VOLUME BY 60% AND MOBILITY AND TOXICI TY  OF ORGANI CS
TO ZERO THERE ARE, HOAEVER, DI SADVANTACGES TO | NCI NERATI ON. THERVAL TREATMENT | S EFFECTI VE FOR DESTRUCTI ON
OF ORGANI CS BUT NOT' CF METALS.



SI NCE THERE ARE METALS PARTI CULARLY LEAD, IN THE SLUDGE THAT ARE NOT LI KELY TO BE DESTROYED BY | NCI NERATI ON,
PARTI CULATE EM SSIONS (I N VI OLATI ON OF QUR QUALI TY STANDARDS) AS WELL AS H GH METAL CONCENTRATIONS | N THE ASH
ARE POSS| BLE PROBLEMS THAT WLL HAVE TO BE ADDRESSED. PRELI M NARY TESTI NG ( PREBURNS) AND COWPLI ANCE W TH
TECHNI CAL REQUI REMENTS OF PERM TS (E. G, AIR QUALITY) WLL BE REQU RED. |F THE METAL CONTENT RESULTS IN THE
ASH BElI NG HAZARDQUS, ADDI TI ONAL TREATMENT OR DI SPCSAL | N AN OFFSI TE RCRA LANDFI LL MAY BE NECESSARY. FI NALLY,
I'N VI EWCOF THESE CONCERNS, | MPLEMENTATI ON TI ME FOR | NCI NERATI ON | S EXPECTED TO BE GREATER THAN FOR REMOVAL
AND DI SPOSAL.

THE U S. EPA BELI EVES THAT LONG TERM ENVI RONVENTAL RELI ABI LI TY AND COST EFFECTI VENESS ARE THE MOST | MPORTANT

FACTORS TO CONSI DER | N SELECTI NG AN ALTERNATI VE. | NCI NERATI ON | S CLEARLY MORE RELI ABLE THAN LANDFI LLI NG AS A
PERVANENT REMEDY AT TH S SITE, BY VIRTUE CF THE PERVANENT DESTRUCTI ON CF ORGANI C CONTAM NANTS THAT | S

ACHI EVED. I N ADDI TION, COST ESTI MATES FOR DI SPCSAL AT A LANDFI LL ARE NOT APPRECI ABLY LESS THAN | NCI NERATI ON.

THEREFORE, THERVAL TREATMENT |'S SELECTED OVER LAND DI SPCSAL AS THE PREFERRED RESPONSE ACTI ON FCR SLUDGE,
ELI M NATI NG ALTERNATI VES 2 AND 3.

SO L RESPONSE. | N ALTERNATI VE 4, CONTAM NATED SO L AND SEDI MENT ARE CONTAI NED ONSI TE, WHEREAS | N

ALTERNATI VES 5 AND 6, THEY ARE DI SPCSED OF OFFSI TE AND TREATED ONSI TE, RESPECTI VELY. CONTAI NVENT OF SO L AND
SEDI MENT VI A CAPPI NG SERVES ONLY TO M NI M ZE DI RECT EXPOSURE AND DCES NOT MEET RCRA CLOSURE REQUI REMENTS.
LEACH NG OF CONTAM NANTS FROM SO L WLL CONTI NUE, AND AN EFFECTI VE GROUNDWATER COLLECTI ON OR ALTERNATI VE
WATER SUPPLY SYSTEM WOULD BE REQUI RED TO LIM T EXPCSURE VI A THE GROUNDWATER PATHWAY.

BECAUSE CONTAM NANT MOVEMENT 1S SLON THE LONG TERM RELI ABI LI TY OF THE GROUNDWATER COLLECTI ON SYSTEM | S OF
MAJOR CONCERN. W THOUT ANY SO L REMOVAL, THE COLLECTI ON SYSTEM WOULD HAVE TO OPERATE FOR A PERI CD ESTI MATED
TO BE GREATER THAN 100 YEARS TO RESTORE THE AQUI FER TO ACCEPTABLE CONCENTRATI ON LEVELS PCSI NG LESS THAN A
10-6 LI FETI M= CANCER RI SK.

THE LONG TERM RELIABILITY OF TH'S ACTION IS CONSIDERED POCR. |IF SO L IS REMOVED, HOMNEVER, THE LONG TERM
RELI ABI LI TY OF THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM MAY BE SI GNI FI CANTLY | MPROVED.

WTH THE SO L REMOVED, | T WLL BE PCSSI BLE TO PLACE FOUR ADDI TI ONAL EXTRACTI ON VEELLS I N THE PROCESS AREA

W THOUT DEWATERI NG LAYERS OF CONTAM NATED SO L. TH' S WOULD DECREASE THE AMOUNT OF TI ME NEEDED TO ACH EVE A
10-6 LI FETI ME CANCER RI SK GROUNDWATER CLEANUP GOAL TO 25-50 YEARS OF GROUNDWATER EXTRACTI ON AND TREATMENT.
IN VI EWCOF | NCREASED LONG TERM RELI ABILITY, THE SO L REMOVAL ACTION | S RETAI NED OVER THE SO L CONTAI NVENT
ACTI ON, ELI M NATI NG ALTERNATI VES 2 AND 4.

BECAUSE OF THE COVBI NATI ON OF OFFSITE SO L DI SPOSAL AND ONSI TE SLUDGE | NCI NERATI ON, ALTERNATIVE 5 | S THE MOST
COSTLY OF ALL ALTERNATI VES. THE COST PER CUBI C YARD FOR THERVAL TREATMENT DECREASES I N ALTERNATIVE 6
BECAUSE THE | NCI NERATOR | S ALREADY | N PLACE AND HAS GONE THROUGH PRELI M NARY TESTI NG AND STARTUP PHASES. A
KEY ASSUMPTI ON REGARDI NG ALTERNATI VE 6, HONEVER, |S THAT RESI DUES FROM | NCI NERATI ON COULD BE NMANAGED AS
NONHAZARDQUS SUBSTANCES. | F THESE RESI DUES MUST BE LANDFI LLED AT A RCRA PERM TTED LANDFI LL, THE PRESENT
WORTH OF ALTERNATI VE 6 COULD | NCREASE BY AS MJCH AS $6 M LLI ON, (ASSUM NG TRANSPORTATI ON TO A FACILITY WTH N
800 M LES). |IN THAT CASE THE DI FFERENCE | N PRESENT WORTH BETWEEN ALTERNATI VES 5 AND 6 WOULD BE ~ REDUCED.
BECAUSE AN ONSI TE ACTI ON HAVI NG SUPERI OR LONG TERM RELI ABI LI TY M GHT BE ACH EVED AT A LOAER COST ( REGARDLESS
OF RESI DUE DI SPCSAL), THERVAL TREATMENT OF SO L IS RETAINED AS THE SO L RESPONSE ACTI ON ACTI ON, ELI M NATI NG
ALTERNATI VE 5.

ALTERNATI VE 6 (COVBI NED | NCI NERATI ON OF SLUDGE AND SO L) IS THEREFORE RETAI NED AS THE SELECTED SLUDGE AND
SO L RESPONSE.

GROUNDWATER RESPONSE.  THE U. S. EPA HAS DETERM NED THAT REMOVAL OF CONTAM NATED GROUNDWATER UNTI L THE AQUI FER
I'S RESTORED TO 10-6 LI FETI ME CANCER RI SK LEVELS | S THE PREFERRED GROUNDWATER RESPONSE. HOWEVER, A DEC SI ON
ON THE EXACT METHCOD FCR TREATI NG THE CONTAM NATED GROUNDWATER W LL BE DEFERRED PENDI NG FURTHER | NVESTI GATI ON
OF THE TWD PCSSI BLE RESPONSES.

THE PGSSI BLE RESPONSE FOR THE EXTRACTED GROUNDWATER HAVE BEEN REFERRED TO IN TH S FS UNDER THE ALTERNATI VE
SUBHEADI NGS "A" AND "B" AS FOLLONE:



"A" - ONSITE TREATMENT AND DI SCHARGE TO DI VERSI ON DI TCH

"B" - DI SCHARGE TO A MUNI C PAL SEVER FOR TREATMENT
AT THE WESTERN LAKE SUPERI OR SANI TARY DI STRI CT
(WLSSD) SEWACGE TREATMENT FACI LI TY.

DI SPOSAL OF GROUNDWATER TO A PUBLI CLY OMED TREATMENT FACI LI TY (POTW SUCH AS W.SSD |'S CONSI DERED MORE

RELI ABLE I N THE LONG TERM THAN ONSI TE TREATMENT. ALTHOUGH A POTWI S TYPI CALLY NOT SPECI FI CALLY DESIGNED TO
TREAT A W DE RANGE OF CONTAM NANTS AND CONCENTRATI ONS, EPA HAS RECENTLY ESTABLI SHED THAT ACTI VATED SLUDGE
PLANTS SUCH AS THE W.SSD POTW ARE CAPABLE OF TREATI NG A VARI ETY OF CONTAM NANTS AT LOW CONCENTRATIONS.  THE
H GH DI LUTI ON FACTOR, THE ESTABLI SHED MAI NTENANCE, MONI TORI NG AND CPERATI NG PROCEDURES, THE POTENTI AL FOR
MONI TORI NG FCR VOCS EM SSI ONS AT THE POTW AND THE PRACTI CE OF SLUDGE BURNI NG ALL CONTRI BUTE TO THE H GH

RELI ABI LI TY OF POTW5 AS A CROUNDWATER RESPONSE ACTI ON

ENVI RONVENTAL BENEFI TS COF A DI SCHARGE TO WLSSD ARE CONSI DERED TO BE SUPERI OR AT THI S SI TE BECAUSE, SHOULD THE
ONSI TE TREATMENT SYSTEM FAI L, WVETLANDS AND RECEI VI NG WATERS MAY BE AFFECTED BY THE DI SCHARGE OF  UNTREATED
WATER.  SI NCE BOTH THE ENVI RONMENTAL BENEFI TS AND LONG TERM RELI ABI LI TY OF POTW DI SPOSAL ARE CONS| DERED
SUPERI OR, DI SCHARGE OF CONTAM NATED GROUNDWATER TO WL.SSD | S RETAI NED AS THE PREFERRED RESPONSE  ACTI ON FOR
GROUNDWATER AT THIS SITE. THE POTW OPTI ON | S ESTI MATED TO COST LESS THAN ONSI TE TREATMENT, AND | S CONSI DERED
MJCH LESS COST- SENSI TI VE THAN ONSI TE TREATMENT.

VWH LE DI SPCSAL COF THE CONTAM NATED GROUNDWATER TO WLSSD IS THE PREFERRED ACTION, | T CANNOT BE | MPLEMENTED
UNLESS A NUMBER COF | NSTI TUTI ONAL AND TECHNI CAL REQUI REMENTS ARE SATI SFI ED.  THE MAI N REQUI REMENT | S THAT
W.SSD MUST FORMALLY ACCEPT THE WASTEWATER AND MEET STATE AND FEDERAL GU DELI NES. TO DATE, THE W.SSD

OFFI Cl ALS HAVE NOT | NDI CATED ANY RELUCTANCE TO ACCEPT THE WASTEWATER G VEN THE ANTI Cl PATED CONTAM NANT
CONCENTRATI ONS AND EFFLUENT DI SCHARGE RATE.

ALTERNATI VES 6A AND 6B WLL BE CONSI DERED DURI NG THE PRELI M NARY DESI GN OF THE REMEDI AL ACTI ON.  ADDI Tl ONAL
DATA AND PI LOT TESTING WLL BE REQUI RED TO DETERM NE THE LEVEL OF WATER TREATMENT NEEDED. THE U. S. EPA WLL
THEN DETERM NE WH CH OF THE TWD WATER TREATMENT METHODS CAN OR SHCOULD BE USED.

#CR
COVMMUNI TY RELATI ONS ( SEE ATTACHVENT B)

#RA
U S. EPA'S RECOMMVENDED ALTERNATI VE

THE CONCEPTUAL CONFI GURATION CF U. S. EPA'S RECOMMVENDED ALTERNATI VE, ALTERNATI VE 6A/6B IS SHOMN ON Fl GURE 13
AND DESCRIBED I N DETAIL IN CHAPTER 5 OF THE FS. THE ALTERNATI VE CONSI STS OF THESE ELEMENTS:

SLUDGE/ SO L/ SEDI MENT RESPONSE

- DESI GN AND CONSTRUCTI ON OF AN | NCI NERATOR PROVEN USABLE FOR
THERVAL TREATMENT OF HAZARDCQUS WASTES. DESI G\, PERM TTI NG
I NSTALLATI ON, PI LOT TESTI NG AND STARTUP ARE EXPECTED TO TAKE
3.0 TO 4.5 YEARS (APPENDI X E OF THE FS).

- DESI GN AND CONSTRUCTI ON OF AN | NTERI M STORACGE STRUCTURE FOR
I NCI NERATCR FEED. THE STRUCTURE W LL BE USED TO STOCKPI LE
I NCI NERATOR FEED (I.E., SLUDGE, SO L, SEDI MENT) FOR | NCI NERATI ON
DURI NG PERI CDS OF | NCLEMENT WEATHER ( COLD WEATHER NMAY | NH BI T
EXCAVATI ON ACTIMI TIES). THE STRUCTURE WLL CONSI ST OF
PREFABRI CATED STEEL FRAMEWORK AND WALLS, AND A CONCRETE FLOOR
SLCPED TO CHANNEL LEACHATE TO A SUMP. LEACHATE WOULD BE PUMPED
TO THE GROUNDWATER TREATMENT FACI LI TY, OR DI SCHARGED | NTO THE
SEVER FOR TREATMENT AT THE POTW FUGQ Tl VE EM SSI ONS OF DUST AND
VOC S WOULD BE COLLECTED AND USED AS COVBUSTI ON Al R DURI NG



I NCI NERATCR CPERATI ON AND WOULD BE VENTED TO THE ATMOSPHERE
DURI NG | NCI NERATOR DOANTI ME.

REMOVAL AND THERVAL TREATMENT OF THE CONTAM NATED SLUDGE | N THE
LAGOON, CONSI STING OF THE ALY SLUDGE, O L SATURATED PEAT, AND
FI LTER CAKE (4,600 YD3). TREES IN THE LAGOON AREA WOULD BE
REMOVED AND CH PPED. THE EXACT METHOD USED FOR HANDLI NG THE
SLUDGE MJUST BE DETERM NED THROUGH PI LOT TESTING FOR COST

ESTI MATI NG PURPCSES, THI S REMEDY ASSUMES THAT THE SLUDGE COULD
BE EXCAVATED VI A MECHANI CAL MEANS SUCH AS A BACKHCE, M XED W TH
CONDI TI ONI NG MATERI ALS SUCH AS WOOD CHI PS AS NECESSARY TO
PRODUCE A MORE EASI LY HANDLED MATERI AL THEN CONVEYED TO THE
THERVAL TREATMENT FACI LI TY OR STORED FOR FUTURE TREATMENT.

REMOVAL AND THERVAL TREATMENT OF SO L AND SEDI MENT CONTAI NI NG
CONTAM NANT CONCENTRATI ONS EXCEEDI NG THE 10-6 EXCESS LI FETI ME
CANCER RI SK LEVEL AND ADULT Al C LEVELS (14,300 YD3 OF SO L AND
350 YD3 OF SEDI MENT). AN ADDI TI ONAL LAYER OF PEAT UNDERLYI NG
THE SLUDGE WOULD ALSO BE REMOVED (6,100 YD3). THE 20, 700 YD3
OF EXCAVATED SO L AND SEDI MENT WOULD BE TRUCKED TO SO L

CONDI TI ONI NG EQUI PMENT WH CH WOULD REMOVE ANDY OR REDUCE ANY
OVERSI ZED MATERI ALS. THE SO LS OR SEDI MENT WOULD THEN BE
CONVEYED DI RECTLY TO THE THERVAL TREATMENT FACI LI TY OR STORED
FOR FUTURE THERVAL TREATMENT.

THE RESULTI NG ASH FROM THE | NCI NERATI ON OF THE CONTAM NATED
SLUDGE, SO L AND SEDI MENT WOULD BE PLACED ONSITE, PROVIDED I T
CAN BE MANAGED AS NON- HAZARDOUS MATERI AL.

GROUNDWATER RESPONSE

CONSTRUCTI ON OF A GROUNDWATER EXTRACTI ON SYSTEM A SYSTEM CF
2,600 FEET OF FRENCH DRAINS AND 16 EXTRACTI ON WELLS WOULD BE
CONSTRUCTED.  THE EXTRACTI ON VELL SYSTEM WOULD CONSI ST CF 12
VELLS SI TUATED DOANGRADI ENT OF THE EXCAVATED AREA, AND 4 WELLS
S| TUATED W THI N THE AREA FROM VWH CH THE CONTAM NATED SO L WAS
EXCAVATED. THE FRENCH DRAI NS WOULD EXTRACT A TOTAL OF 20 GPM
THE 4 CENTRALI ZED WELLS WOULD PUMP A TOTAL OF 7 GPM AND THE 12
DOANGRADI ENT VELLS WOULD PUMP A TOTAL OF 18 GPM

GROUNDWATER TREATMENT. THE EXTRACTED GROUNDWATER WOULD BE
TREATED | N ONE OF TWD WAYS UNDER ALTERNATI VE 6:

A. AN ONSI TE WATER TREATMENT FACI LI TY WOULD BE CONSTRUCTED.
THE TOTAL EXTRACTI ON FLOW (45 GPM WOULD BE TREATED. AN
Al R STRI PPI NG TONER WOULD BE USED TO REMOVE 98 PERCENT CF
THE VOC S. GRANULAR ACTI VATED CARBON FI LTRATI ON WOULD
REMOVE BASE/ NEUTRAL COVPOUNDS, AND LI ME PRECI Pl TATI ON
WOULD BE USED TO REDUCE HEAVY METAL CONCENTRATIONS. THE
TREATED GROUNDWATER WOULD BE DI SCHARGED TO THE DI VERSI ON
DI TCH, AND THE WATER TREATMENT RES| DUE ( SLUDGE) WOULD BE
DI SPOSED OF AT AN OFFSI TE MUNI Cl PAL LANDFI LL, ASSUM NG I T
CAN BE MANAGED AS A NON- HAZARDOUS WASTE.

B. THE TOTAL EXTRACTI ON FLOW (45 GPM WOULD BE DI SCHARGED
DI RECTLY TO THE MUNI G PAL SEWER SYSTEM TH S WOULD REQUI RE
THE CONNECTI ON OF A LATERAL FROM THE GROUNDWATER CCLLECTI ON



PUVPHOQUSE TO THE 8- 1 NCH DI AVETER SEWER MAI N BORDERI NG THE

H GAWAY. BASED UPON THE ESTI MATED EXTRACTED GROUNDWATER
CONCENTRATI ONS OF VOC' S, PAH S AND HEAVY METALS, PRETREATMENT
WOULD NOT BE REQUI RED TO MEET STANDARDS FOR DI SCHARGE TO W.SSD.

- CONSTRUCTI ON OF GROUNDWATER MONI TORI NG WELLS.  THE COST ESTI MATE
FOR ALTERNATI VE 6 ASSUMES CONSTRUCTI ON AND QUARTERLY SAMPLI NG OF
FOUR NEW GROUNDWATER MONI TORI NG WELLS. THE LOCATI ON OF THESE
VELLS WLL BE DETERM NED DURI NG DESI G\

- EXTENSI ON OF THE EXI STI NG WATER MAI N WESTWARD TO PROVI DE 10
RESI DENTI AL SERVI CE CONNECTI ONS. PRI VATE WELLS WOULD NO LONGER
BE USED BY THESE RESI DENTS.

DESI GN | NVESTI GATI ONS

ACCORDI NG TO THE FEBRUARY, 1985 SUPERFUND REMEDI AL DESI GN AND REMEDI AL ACTI ON GUI DANCE, "REMEDI AL ACTI ON

I N\VOLVI NG THE ONSI TE TREATMENT OR DI SPOSAL OF CONTAM NATED WASTES (I.E., GROUNDWATER, SLUDGE LAGOON AND
CONTAM NATED SO LS) MAY REQUI RE ADDI TI ONAL STUDI ES TO SUPPLEMENT THE TECHNI CAL DATA AVAI LABLE FROM THE RI/ FS
ACTIVITIES SO THAT THE OPTI MUM TREATMENT OR DI SPCSAL METHCODS MAY BE DETERM NED.  ADDI TIONAL STUDIES  COULD

I NCLUDE FI ELD WORK ANDY OR BENCH AND PI LOT SCALE STUDI ES. THE FACT THAT SUCH STUDI ES WLL BE PERFORMED SHOULD
BE EXPLICI TLY ADDRESSED | N THE RECORD CF DECI SI ON (ROD), AND | F NECESSARY, THE ROD SHOULD AUTHCORI ZE THE

REG ON TO MAKE ANY NECESSARY CHO CE AMONG TREATMVENT COR DI SPCSAL COPTI ONS'.

INVIEWCOF TH S GU DANCE, THE FOLLOW NG PREDESI GN ACTI VI TI ES ARE RECOMVENDED PRI OR TO | MPLEMENTATI ON OF THE
DESI GN AND CONSTRUCTI ON PHASES OF THE REMEDI AL ACTI ON RESPONSES DESCRI BED ABOVE:

- PREBURN ON SLUDGE AND SO L. SAMPLES OF SLUDGE AND SO L SHOULD
BE THERVALLY TREATED IN A PILOT- SCALE CR FULL- SCALE UNIT.
RESULTS OF TH S TESTI NG WOULD | NDI CATE THE LI KELI HOOD OF
ACHI EVI NG APPLI CABLE STANDARDS AND CRI TERIA I N A FULL- SCALE
SYSTEM OPERATI NG ONSI TE.  ANALYSI S OF RESI DUES WOULD | NDI CATE
THE NEED FOR FURTHER TREATMENT NECESSARY TO MANAGE THEM AS
NONHAZARDQUS MATERI ALS.  THE MAJOR TASKS ANTI Cl PATED | N
PERFORM NG THE PREBURN ARE LI STED IN APPENDI X | OF THE FS.

- AQUI FER TESTING PUWP TESTS SHOULD BE CONDUCTED TO BETTER
DEFI NE PARAMETERS | NFLUENCI NG DESI GN OF THE EXTRACTI ON SYSTEM
E. G, PERMEABILITY. THE EXI STI NG WATER TABLE SHOULD BE
I NVESTI GATED FURTHER BY PI EZOVETRI C MEASUREMENTS.

- WATER TREATMENT BENCH SCALE/ PI LOT STUDY. EXTRACTED GROUNDWATER
WLL REQU RE TESTI NG TO DETERM NE | TS COVPATI BI LI TY WTH THE
ONSI TE WATER TREATMENT FACI LI TY OR THE W.SSD PRETREATMENT
STANDARDS. AGREEMENTS PERTAI NI NG TO DI SCHARGE MUST BE
FORMALI ZED WTH W.SSD | F THE DI SPCSAL OPTI ON | S USED.

- | N RESPONSE TO CONCERNS RAI SED BY THE STATE OF M NNESOTA,
TECHNOLOG ES ELI M NATED EARLY IN THE FS WLL BE EVALUATED I N
MORE DETAIL. THEY | NCLUDE VI TRI FI CATI ON, CHEM CAL FI XATI ON,
AND CEMENTATI ON.  BENCH SCALE STUDI ES W LL ALSO BE CONSI DERED
ON THESE REMEDI AL TECHNOLOG ES.  THE U. S. EPA AGREES W TH THE
STATES CONCERNS AND BELI EVES THAT SUCH EVALUATI ONS WLL RESULT
I'N SELECTI ON OF THE OPTI MUM TREATMENT PROCESS.

- SLUDGE HANDLI NG BENCH SCALE/ PI LOT STUDY. THE FEASI BI LI TY COF
MECHANI CAL EXCAVATI ON AND ALTERNATI VE METHCDS OF REMOVI NG



SLUDGE SHOULD BE EVALUATED. THE NEED FOR PRECONDI TI ONI NG OF
SLUDGE PRI OR TO THERVAL TREATMENT SHOULD ALSO BE ASSESSED.

- ADDI TIONAL SI TE | NVESTI GATI ONS. GROUNDWATER AND SO L SAMPLI NG
SHCOULD BE PERFORMED TO BETTER DEFI NE THE EXTENT OF
CONTAM NATI ON. | F THE ONSI TE WATER TREATMENT OPTION | S USED,
ANALYSI S OF RECEI VI NG STREAMFLOW SHCOULD BE DONE TO DETERM NE
THE PGSSI BLE EFFECTS OF THE DI SCHARGE.

- AN | NCI NERATCR SI TI NG | NVESTI GATI ON SHOULD BE CONDUCTED TO
DETERM NE WHETHER OR NOT SPECI AL FOUNDATI ONS W LL BE REQUI RED
TO CONSTRUCT THE | NCI NERATCR ONSI TE, AND TO | DENTI FY ANY OTHER
ACCESS | MPEDI MENTS.

#OM
OPERATI ON AND VAl NTENANCE

OPERATI ON AND MAI NTENANCE (&M W LL BE REQUI RED FOCR THE GROUNDWATER EXTRACTI ON AND TREATMENT SYSTEM FOR A
PERI OD OF 25-50 YEARS | F RESTORATI ON OF THE AQUI FER TO 10-6 LI FETI ME CANCER R SK LEVELS IS TO BE ACH EVED.

A SCHEDULE AND TYPE OF &M ACTIVITIES WLL BE SPECI FI ED AS PART OF THE DESI GN PHASE.

#FA
FUTURE ACTI ONS

THE STATE OF M NNESOTA MAY W THHOLD CONCURRENCE W TH TH S REMEDY UNTIL THE RESULTS OF THE PREDESI GN

I NVESTI GATI ONS ARE KNOMN. AT THS TIME, U S. EPA FEELS THERE | S ENOUGH | NFORVATI ON AVAI LABLE TO DETERM NE
THAT REMOVAL AND | NCI NERATI ON OF SO L AND SLUDGE AT THE ARROMHEAD SI TE IS NECESSARY. HOWEVER, PREDESI GN

I NVESTI GATI ONS ARE NECESSARY FOR THE PURPCSE OF ASSURI NG THAT | NCI NERATI ON | S THE OPTI MUM TREATMENT PROCESS,
AND SELECTI NG THE PROPER | NCI NERATOR AND REFI NI NG THE GROUNDWATER REMEDY ( FOR EXAMPLE, THE NUMBER, LOCATI ON,
SI ZE, AND PUWPI NG FREQUENCY OF THE GROUNDWATER EXTRACTI ON WELLS). THE FEASI BI LI TY STUDY DOCUMENTS THAT
CONSTRUCTI ON OF A NEW ONSI TE | NCI NERATOR | S MORE COST EFFECTI VE THAN SHI PPI NG TO AN OFFSI TE HAZARDOUS WASTE
I NCI NERATCR CR USI NG A MOBI LE | NCI NERATCR. HONEVER, THE USE OF | NCI NERATI ON OR OTHER TREATMENT TECHNOLOGY | S
AN APPLI CATI ON OF A SOPHI STI CATED PROCESS AND W LL REQUI RE SPECI AL ENG NEERI NG CONSI DERATI ONS AND STUDI ES.
THE USE COF OFFSI TE AND MOBI LE | NCI NERATI ON AND OTHER TREATMENT OPTI ONS W LL CONTI NUE TO BE EVALUATED ALONG
WTH ON-SI TE | NI NERATION.  OUR FI NAL SELECTION WLL BE THE OPTI ON WH CH W LL MOST EFFI Cl ENTLY TREAT
ARRONHEAD WASTE AT THE LEAST COST. | N THE EVENT THAT | NFORVATI ON OBTAI NED DURI NG PRE- DESI GN CR DESI GN

ACTI VI TI ES DEMONSTRATES THAT THE COSTS OF THE SELECTED REMEDY W LL EXCEED THE ESTI MATES CONTAI NED HEREI N BY
MORE THAN 50% THE SELECTED REMEDY W LL BE REVI EVED, AND | F NECESSARY, REVISED. |IN ADDITION, I F SUCH

ACTI VI TIES SHON THAT A MORE COST- EFFECTI VE REMEDY |'S AVAI LABLE WH CH MEETS THE OBJECTI VES CONTAI NED HEREI N,
TH S RECORD OF DECI SION WLL BE REVI EMED AND REVI SED AS APPRCPRI ATE.

U S EPA WLL BEG N DESI GN AND CONSTRUCTI ON OF THE REMEDY UPON ASSURANCE BY THE STATE OF M NNESOTA OF I TS
COMWM TMENT COF THE FUNDS NECESSARY TO MEET THE STATUTCRY 10% STATE SHARE CF CAPI TAL COSTS AND O8&M

REQUI REMENTS. THE STATE OF M NNESOTA MAY CONCUR THAT PREDESI GN | NVESTI GATI ONS SHOULD BE | MPLEMENTED, AND
BASED ON THE RESULTS OF PREDESI GN ACTI VI TIES, MAY EVENTUALLY CONCUR W TH OUR RECOMVENDED ALTERNATI VE.

ASSUM NG THAT CERCLA |'S REAUTHORI ZED AND DESI GN AND CONSTRUCTI ON FUNDS ARE READI LY AVAI LABLE, THE DURATI ON
FOR PERFORVANCE OF THE REMEDY AT THI S SI TE COULD BE AS FOLLOWEG:



#SCH

SCHEDULE
PREDESI GN | NVESTI GATI ON 5 QUARTERS
STATE CONCURRENCE ONGO NG
REMEDI AL DESI GN 4 QUARTERS
CONSTRUCTI ON 4 QUARTERS
CPERATI ON 8 QUARTERS
I NCI NERATOR DEMCBI LI ZATI ON 1 QUARTER
GROUNDWATER ( PUMPI NG & TREATI NG 25-50 YEARS.

#TNVA

TABLES, MEMORANDA, ATTACHMVENTS
#RS

RESPONSI VENESS SUMVARY
ARRONHEAD REFI NERY SI TE, HERVANTOAN, M NNESOTA

THE U. S. ENVI RONMENTAL PROTECTI ON AGENCY (EPA) HAS GATHERED | NFORVATI ON ON THE TYPES AND EXTENT OF

CONTAM NATI ON, EVALUATED REMEDI AL MEASURES, AND RECOMVENDED REMEDI AL ACTI ONS AT THE ARROWHEAD REFI NERY SI TE.
AS PART OF TH S PROCESS, SEVERAL PUBLI C MEETI NGS WERE HELD TO EXPLAIN THE | NTENT OF THE PRQJECT, TO DESCR BE
THE RESULTS, AND TO RECEI VE COMVENTS FROM THE PUBLI C. PUBLI C PARTI Cl PATI ON | N SUPERFUND PRQJECTS | S

REQUI RED | N THE NATI ONAL O L AND HAZARDOUS SUBSTANCES CONTI NGENCY PLAN (NCP). COWENTS RECEl VED FROM THE
PUBLI C ARE CONSI DERED | N THE SELECTI ON OF THE REMEDI AL ACTION FOR THE SITE. TH S DOCUMENT SUMVARI ZES THE
COMMENTS RECEI VED AND DESCRI BES HOW THEY WERE | NCOCRPCRATED | NTO THE DECI SI ON- MAKI NG PRCCESS.

THE COMMUNI TY RELATI ONS RESPONSI VENESS SUMVARY HAS THREE SECTI ONS:

- SECTION 1. OVERVIEW THI' S SECTI ON DI SCUSSES THE
EPA' S RECOMMVENDED ALTERNATI VE TO REMEDY POTENTI AL
EXPOSURE TO CONTAM NATED SLUDGE, SO L, AND SEDI MENT
AT THE ARROMHEAD REFI NERY SI TE.

- SECTI ON 2. BACKGROUND ON COMMUNI TY | NVOLVEMENT
AND CONCERNS.  TH' S SECTI ON PROVI DES A BRI EF H STCORY
OF COVWUNI TY | NTEREST AND CONCERNS RAI SED
DURI NG REMEDI AL PLANNI NG ACTI VI TIES AT THE SI TE.

- SECTI ON 3. SUMVARY CF PUBLI C COMVENTS RECEI VED
DURI NG PUBLI C COMVENT PERI OD AND EPA RESPONSES.
BOTH CRAL AND WRI TTEN COMMENTS ARE GROUPED BY TOPI CS.
EPA RESPONSES TO THESE COMMVENTS ARE ALSO PROVI DED.

THE DETAI LED TRANSCRI PT OF THE FEASI Bl LI TY STUDY PUBLI C MEETI NG AND THE WRI TTEN COMMVENTS ARE NOT | NCLUDED I N
THE REPORT. THEY ARE AVAI LABLE FOR PUBLI C | NSPECTI ON FROM EPA REG ON V I N CH CAGO, | LLINO S.

1. OVERVI EW

DURI NG THE PUBLI C COMVENT PERI OD, THE EPA PRESENTED FI VE ALTERNATI VES AS PCSSI BLE REMEDI AL ACTI ONS AT THE
SI TE AND THE NO ACTI ON ALTERNATI VE. THE EPA RECOMMVENDED A SPECI FI C ALTERNATI VE, CONSI STI NG OF EXCAVATI NG



CONTAM NATED SLUDGE, SO L, AND SEDI MENT, AND I NCI NERATI NG THESE NMATERI ALS ONSI TE. I N ADDI TI ON, THE EPA
RECOMMENDED EXTRACTI ON OF CONTAM NATED GROUNDWATER TO BE FOLLOWED BY EI THER ONSI TE TREATMVENT OR DI SCHARGE TO
THE SANI TARY SEWVER. TH S RECOMVENDATI ON REFLECTS EPA' S GOAL OF SELECTI NG A COST- EFFECTI VE SOLUTI ON THAT
EFFECTI VELY M Tl GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE PERVANENT PROTECTI ON OF PUBLI C HEALTH
AND VEELFARE AND THE ENVI RONMENT.

THE PUBLI C COMVENTS RECEI VED WERE VAR ED I N THEI R JUDGVENT OF THE EPA' S RECOMMVENDATI ON, AND THERE WAS NOT A
GENERAL AGREEMENT REGARDI NG THE EXTENT OF REMEDI ATI ON REQUI RED OR HOW EXPEDI TI QUSLY REMEDI AL MEASURES SHOULD
BE UNDERTAKEN. MOST COMVENTERS, HOWEVER, SUPPORTED THE | DEA OF EXTENDI NG THE MUNI Cl PAL WATER SUPPLI ES TO
NEARBY RESI DENTS. SEVERAL COMMENTERS BELI EVED THE RECOMVENDED ALTERNATI VE WAS EXCESSI VE | N TERVS CF COST,
AND THAT LESS EXPENSI VE MEASURES WOULD BE ADEQUATE. MANY OF THE RESI DENTS LI VING CLOSE TO THE S| TE EXPRESSED
CONCERN THAT REMEDI AL ACTI ONS WOULD NOT BE UNDERTAKEN | N THE NEAR FUTURE, BECAUSE CF LACK OF SUPERFUND
REAUTHCORI ZATI ON AND NONCONCURRENCE BY THE STATE AGENCY. AT A M NI MMM SUPPCRT WAS EXPRESSED FOR MONI TCRI NG
CONDI TI ONS AT THE SI TE AND RELAYI NG TH S | NFORVATI ON TO THE COVMUNI TY.

2. BACKGROUND ON COMMUNI TY | NVOLVEMENT AND CONCERNS

RESI DENTS AND LOCALLY ELECTED OFFI Cl ALS VEERE NOTI FI ED OF THE START OF THE REMEDI AL | NVESTI GATION (RI) BY
NEWSPAPER NOTI CE AND PUBLI C MEETI NG I N MAY 1984. | N OCTOBER 1984, A PRESS CONFERENCE WAS HELD ONSI TE AS
DRI LLI NG COMVENCED AND WAS ACCOVPANI ED BY A FACT SHEET DI STRI BUTED TO THE MAI LI NG LI ST. MEDI A | NTEREST WAS
VERY H GH DURING TH S EARLY STAGE OF THE PRQJECT.

COVMMUNI TY RELATI ONS DURI NG THE RI/FS WAS A COCPERATI VE EFFORT W TH EPA FUNDI NG THE M NNESOTA POLLUTI ON
CONTROL ACGENCY (MPCA) TO CONDUCT THE MAJORITY OF THE COVMUNI TY RELATI ONS WORK. OMNERS OF PRI VATE AND
COMMERCI AL VWELLS THAT WERE SAMPLED RECEI VED PHONE CALLS AND LETTERS FROM THE EPA | NFORM NG THEM THAT NO

S| TE- RELATED CONTAM NATI ON OF THEI R WELLS HAD BEEN DETECTED. COVMINI TY AND MEDI A | NTEREST WAS AT A M NI MUM
DURI NG THE RI/FS.

ANNCUNCEMENTS OF A 21- DAY PUBLI C COMMVENT PER OD ON A RECOMMENDED REMEDY FOR THE SI TE WENT TO THE ENTI RE

MAI LI NG LI ST AS WELL AS THE MEDIA.  FACT SHEETS ON THE R AND FS WERE MAI LED A WEEK LATER  THE PUBLI C
MEETI NG SCHEDULED FOR THE CONVEN ENCE OF THE STATE, WAS HELD TOMRD THE END OF THE PUBLI C COMMENT PERI CD.
COMMENTS AT THE MEETI NG BY CONGRESSVAN OBERSTAR S STAFF AND THE | ZAAK WALTON LEAGUE REQUESTI NG ADDI TI ONAL
TI ME VERE RESPONDED TO BY EXTENDI NG THE COMMENT PERICD TO A FULL MONTH.  NOTI CE OF THI' S ACTI ON WAS BY PHONE
CALLS AND A MEMO NAI LED TO THE MEDI A AND RESI DENTS.

THE MAI N CONCERNS EXPRESSED BY THE COMMENTERS ARE: HEALTH, H GH COST OF THE REMEDY, TIM NG AND LACK OF MPCA
CONCURRENCE. CHO CE CF TECHNOLOGY AND USE OF THE SI TE WERE OF LESS | MPORTANCE. NONCONCURRENCE BY THE STATE
HAS CREATED THE | MPRESSI ON THAT TH S PRQJIECT WAS NOT A COOPERATI VE EFFORT.

3. SUMVARY CF PUBLI C COMMENTS RECEI VED DURI NG PUBLI C COMVENT PERI OD AND U. S. EPA' S RESPONSES

COMMENTS RAI SED DURI NG THE ARROWHEAD REFI NERY R/ FS PUBLI C COMMENT PERI OD ARE SUMVARI ZED BRI EFLY BELON THE
COMMENTS HAVE BEEN DI VI DED | NTO TWD CATEGORI ES:  GENERAL COMMENTS AND MPCA COMVENTS.

GENERAL COMMENTS

1) ONE COMMENTER (MR ZENTNER OF THE | ZAAK WALTON LEAGUE)
WANTED THE SI TE CAPPED, W TH A REEXAM NATI ON CF SI TE
CONDI TI ONS EVERY 2 OR 3 YEARS.

EPA'S RESPONSE. TH S ALTERNATI VE WAS RULED QUT EARLY I N THE STUDY BECAUSE | T DI D NOT EFFECTI VELY ADDRESS THE
CONDI TI ONS AT THE SI TE OR THE POTENTI AL FOR THE SPREAD OF CONTAM NANTS FROM THE Sl TE.

2) SEVERAL COMMVENTERS ( REPRESENTATI VE J. L. OBERSTAR, MR
ZENTNER) FELT THAT THE COMMENT PERI CD WAS TOO SHORT TO
ALLON A COVPLETE RESPONSE TO THE FS BY THE COVMUNI TY.



EPA'S RESPONSE. THE EPA FOLLOAS A PROCEDURE FOR COMMUNI TY RELATI ONS AND PUBLI C | NVOLVEMENT THAT IS SET FORTH
I N FEDERAL SUPERFUND GUI DANCE. THI S GUI DANCE | S BASED UPON THE NATI ONAL ENVI RONVENTAL PCLI CY ACT COMMUNI TY
RELATI ONS PROCEDURES. THE NATI ONAL O L AND HAZARDQOUS SUBSTANCE CONTI NGENCY PLAN (NCP), WHI CH CONTAI NS THE
REGULATI ONS FCR | MPLEMENTI NG THE SUPERFUND LEG SLATION, SAYS ". . . RESPONSE PERSONNEL SHOULD TO THE EXTENT
PRACTI CABLE, . . . BE SENSITIVE TO LOCAL COMMUNI TY CONCERNS (I N ACCORDANCE W TH APPLI CABLE GUI DANCE) . ".
(SUBPART F 300.61) THE GUI DANCE | S CONTAINED IN "COMMUNI TY RELATI ONS | N SUPERFUND: A HANDBOCK. .

ACCORDI NG TO THE GUI DANCE, A M Nl MUM 3- VEEK PUBLI C COMMVENT PERI CD ON THE FS MJUST PRECEDE THE SELECTI ON OF AN
ALTERNATI VE. AT THE REQUEST OF THE CI TI ZENS AT THE PUBLI C MEETING TH S PER OD WAS EXTENDED TO A FULL MONTH
TO ALLOW THE PUBLI C TO MORE EFFECTI VELY COMMENT ON THE STUDY.

3) THREE RESI DENTS OF THE AREA (MR CARLSON, MR BENSON,
MR HARTLEY) EXPRESSED CONCERNS ABOUT ACCESS AT THE
SITE. MR CARLSON COMMENTED THAT THERE WAS NO FENCE
AROUND THE DI VERSI ON DI TCH AT THE NORTH OF THE SI TE,
AND MR BENSON AND MR HARTLEY COMVENTED THAT THE
ENTI RE SI TE SHOULD BE FENCED.

EPA'S RESPONSE. PRIOR TO Rl ACTIVITIES AT THE SI TE, A FENCE WAS CONSTRUCTED AROUND AREAS CF THE SI TE

BELI EVED TO PCSE A R SK TO HUVAN HEALTH FROM DI RECT EXPCSURE. TH S AREA DOES NOT | NCLUDE THE DI VERSI ON DI TCH
CONSTRUCTED I'N 1980. TH S DI TCH WAS | NTENDED TO RESTRI CT THE OVERLAND FLOW OF SURFACE WATER FRCM

UNCONTAM NATED AREAS ONTO THE SI TE. SAMPLES OF SEDI MENT TAKEN FROM THE DI TCH ALONG UGSTAD ROAD HAVE NOT

I NDI CATED THE PRESENCE CF A RI SK TO HUMANS FROM EXPCSURE TO WATER OR SEDI MENT IN THE DITCH AT THHS TIMg, | T
DCES NOT APPEAR NECESSARY TO CONSTRUCT ADDI TI ONAL ACCESS RESTRI CTI ONS AROUND THE DI TCH.  EPA PREFERS A REMEDY
THAT REMOVES AND REDUCES THE CONTAM NATI ON RATHER THAN JUST FENCI NG OFF THE SI TE, A TEMPCRARY MEASURE.

4) MR CARLSON ALSO WAS CONCERNED THAT THE | NCI NERATOR
COULD PRODUCE EM SSI ONS THAT WOULD AGGRAVATE HI S
RESPI RATCRY | LLNESS.

EPA'S RESPONSE. EM SSI ONS FROM THE | NCI NERATOR WOULD HAVE TO COVPLY W TH THE LI M TATI ONS ESTABLI SHED BY THE
RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA), AS WELL AS EM SSI ON STANDARDS SET BY THE STATE. THE

I NCI NERATOR WOULD ALSO HAVE TO COWVPLY W TH THE TECHNI CAL REQUI REMENTS COF A STATE AIR QUALITY PERM T, WH CH
SPECI FI ES THE TYPES COF Al R MONI TORI NG REQUI RED. W ND DI RECTI ON AND LOCATI ON CF NEARBY RESI DENTS WOULD BE
TAKEN | NTO ACCOUNT I N SELECTI NG AN APPROPRI ATE LOCATI ON FOR THE | NCI NERATOR ON THE SI TE.

5) ONE RESI DENT (MR BLACK) | NQUI RED HOW MUCH OF THE EXI STI NG
SEWER CAPACI TY WOULD BE USED BY THE RECOMVENDED
ALTERNATI VE (6B), AND WHAT ADVERSE EFFECTS TH S M GHT
HAVE ON ECONOM C AND RESI DENTI AL DEVELOPMENT | N THE AREA.

EPA'S RESPONSE. | T IS ESTI MATED THAT THE DI SCHARGE OF 45 GALLONS PER M NUTE (GPM WOULD UTI LI ZE LESS THAN 20
PERCENT OF THE FLOW NG FULL CAPACI TY OF THE 8-1NCH DI AVETER LI NE RUNNI NG EAST ALONG H G-MAY 53 FROM UGSTAD
ROAD. THEREFORE, FUTURE DEVELOPMENT M GHT BE ADVERSELY AFFECTED, ALBEI T M NI MALLY.

THE ADDI TI ONAL FLOW AT THE WASTEWATER TREATMENT FACI LI TY IS LESS THAN 0.2 PERCENT OF THE CURRENT FLOW THUS
THE FACI LI TY COULD EASI LY ACCOWODATE THE ADDI TI ONAL FLOW THE FACILITY IS CURRENTLY COPERATI NG AT LESS THAN
DESI GN CAPACI TY OF 43 M3D.

6) TWD COWENTERS (MR CARLSON, MR STRESOWN VERE
CONCERNED THAT LOCAL PRCPERTY VALUES COULD BE ADVERSELY
AFFECTED | F REMEDI AL ACTI ONS ARE NOT CONDUCTED AT THE
SITE. ONE COWENTER (MR BENSO\) FELT THAT THE SI TE
HAD LI TTLE RESI DENTI AL OR COWERC AL VALUE, AND BELI EVED
THAT MORE SUI TABLE LAND |'S AVAI LABLE | N THE AREA FOR
ANY FUTURE DEVELCPMENT.



EPA' S RESPONSE.  WH LE DEVALUATI ON OF PRCPERTY VALUES |S A CONCERN, EPA HAS NOT BEEN GRANTED THE AUTHCORI TY
UNDER SUPERFUND TO EVALUATE THI S | SSUE.

7) ONE COMMENTER (MR BLACK) | NQUI RED AS TO THE
REUSABI LI TY OF THE POLLUTI ON CONTRCL EQUI PMVENT.

EPA' S RESPONSE. THE DESI GN OF THE POLLUTI ON CONTROL EQUI PMENT W LL SPECI FI CALLY ADDRESS CONCERNS AT THE
SITE, THUS COST ESTI MATES PRESENTED I N THE FS ASSUME NO SALVAGE VALUE FOR THE PROCESS EQUI PMENT USED. THE
ACTUAL SALVAGE VALUE WLL DEPEND UPON THE CONTRACT PROCUREMENT, THE USEFUL LI FE OF THE EQUI PMENT, AND THE
COVPATI BI LI TY OF THE REUSED EQUI PVMENT W TH THE EXI STI NG SYSTEMS AT | TS NEW LOCATI ON. AS ONE EXAMPLE, THE
CLEANUP CONTRACTOR M GHT UTI LI ZE A PORTABLE | NCI NERATOR THAT MAY HAVE BEEN USED AT OTHER SI TES AND R COULD
BE USED ON SUBSEQUENT PRQIECTS.

8) FOUR COMMENTERS (MR AND MRS. STRESON MR ZENTNER,
AND MR BENSQON) REQUESTED THAT THE SI TE HAVE SOVE TYPE
OF CONTI NUQUS MONI TORI NG TO TRACK THE CONDI TIONS CF THE SI TE.

EPA'S RESPONSE.  MONI TORI NG ALONE |'S AN | NEFFECTI VE AND TI ME- CONSUM NG ACTI VI TY AND WOULD BE NEEDED AT THE
SI TE FOREVER MONI TORI NG DOES NOT MEET EPA'S GOALS UNDER SUPERFUND, VH CH CALL FCR TREATI NG REDUCI NG AND
STABI LI ZI NG CONTAM NATI ON.

9) SEVERAL COMMENTERS (MR BLACK, MR ZENTNER, MR R
NELSON) FELT THAT THE ADDI TI ONAL STUDY RECOMVENDED BY
THE MPCA, | F CONDUCTED OVER A RELATI VELY SHORT PERI OD,
WAS ACCEPTABLE.

EPA' S RESPONSE. EPA HAS AGREED TO UNDERTAKE STUDI ES THAT WOULD REFI NE THE DATA BASE DURI NG THE
PREDESI GV DESI GN PHASE OF THE PRQJECT. THE DETAILS OF SOVE OF THE | SSUES TO BE ADDRESSED ARE FOUND | N THE
RESPONSES TO THE MPCA COMVENTS.

10) ALMOST ALL OF THE COMVENTERS SUPPORT AN EXTENSI ON OF
G TY WATER TO THE POTENTI ALLY AFFECTED RESI DENCES.

EPA' S RESPONSE. EPA ACKNOALEDGES THEI R SUPPORT FOR PART OF THE RECOMMVENDATI ON FOR THI S SI TE.

11) ONE COMMENTER (MR B. NELSON) EXPRESSED CONCERNS ABOUT
THE ODOR THAT WOULD ACCOVPANY DI STURBI NG THE SLUDCE | F
I T WVERE REMOVED.

EPA'S RESPONSE. THE PCSSI BI LI TY DOES EXI ST THAT ODORS MAY BE CAUSED BY EXCAVATI ON OF SLUDGE NMATERI ALS.

M TI GATI NG MEASURES W LL BE USED DURI NG EXCAVATI ON TO M NI M ZE CDORS. EPA WLL | NFORM THE NEARBY RESI DENTS OF
THE WORK SCHEDULE AND WHEN THE POTENTI AL FOR ODORS WOULD MOST LI KELY OCCUR DURI NG ALL WORK AT THE SITE, AIR
WLL BE MONI TORED TO PROTECT WORKERS AND NEARBY RESI DENCES.

12) FOUR COMMENTERS (MRS. RODDA, MR AND MRS. STRESOW
MR BLACK) WERE | N FAVOR OF EPA PROCEEDI NG W TH THE
RECOMVENDED REMEDY TO CONTRCOL THE SOURCE OF CONTAM NATI ON.

EPA' S RESPONSE. THE EPA ACKNOMLEDGES THE SUPPORT FOR | TS RECOMVENDED REMEDY.

13.  MANY COMMENTERS EXPRESSED CONCERN OVER WHAT APPEARED
TO BE A LACK OF COVMUNI CATI ON AND COOPERATI ON BETWEEN
EPA AND THE STATE AGENCY.

EPA'S RESPONSE. ON A YEARLY BASI S, EPA REQUESTS THE STATES TO ESTABLI SH PRIORI TI ES FOR THEI R SI TES FCOR
ALLOCATI ON OF FUNDS THAT WLL BE USED FOR PLANNI NG AND SUBSEQUENT | NVESTI GATI ON AND STUDY ACTIVITIES. WRK
AT THE ARROMHEAD REFI NERY SI TE WAS BEGUN | N 1984, AFTER THE MPCA CHOSE THE ARROMHEAD REFI NERY SI TE FOR



I NVESTI GATI ON. AT MANY PO NTS DURI NG THE 2- YEAR | NVESTI GATI ON, THE STATE WAS CONSULTED AND SAMPLI NG DATA
WERE SHARED BETWEEN THE TWD AGENCI ES. THE STATE' S CONCERNS ABQUT EPA' S RECOMVENDED REMEDY |'S NOT BASED UPON
THE LACK OF COCRDI NATI ON OR | NVOLVEMENT | N THE PROJECT.

MPCA COMVENTS

THE COMMENTS MADE BY THE MPCA, SUBM TTED SEPTEMBER 17, 1986, REGARDI NG THE ARROMHEAD REFI NERY FS ARE

SUMVARI ZED I N THIS SECTION. THE BASI C CONCERNS CONVEYED BY THE MPCA ARE THAT PCSSI BLE REMEDI AL ACTI ONS LESS
EXPENSI VE THAN THE RECOMVENDED ALTERNATI VE WERE NOT FULLY EXPLORED, AND THAT | MVEDI ATE ACTI ON | S UNNECESSARY
SI NCE CURRENT HUVAN RECEPTORS OF CONTAM NATI ON HAVE NOT BEEN | DENTI FI ED.  ALTHOUGH THE  ABSENCE OF CURRENT
HUVAN RECEPTCRS | S NOT DI SPUTED, RELEASE OF CONTAM NANTS FROM THE SI TE W TH SUBSEQUENT DEGRADATI ON CF THE
ENVI RONMENT | S OCCURRI NG MOREOVER, UNCONTROLLED DEVELOPMENT AT CR ARCUND THE SI TE COULD CREATE S| GNI FI CANT
EXPOSURES TO PERSONS LI VING OR WORKI NG AT OR NEAR THE SITE. EPA BELIEVES  THAT THE ALTERNATI VE THAT BEST
M Tl GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE
ENVI RONMVENT | N A COST- EFFECTI VE MANNER HAS BEEN RECOMVENDED.

THE FOLLOW NG RESPONSES ARE MADE | N REGARD TO NUMBERED COMMENTS | SSUED BY THE MPCA ON SEPTEMBER 17, 1986.

1) THE MPCA STATES THAT "WH LE THE | NCI NERATI ON OPTI ON WAS
CARRI ED FORWARD FCR SLUDGE DI SPCSAL, ADDI TI ONAL
TECHNOLOG ES SUCH AS CEMENTATI ON, VI TRI FI CATI ON AND
CHEM CAL FI XATI ON, VERE QUI CKLY DI SM SSED DUE ElI THER TO
THE W DE RANGE OF CONTAM NANTS PRESENT I N THE SLUDGE OR
TO SITE CONDI TI ONS. ".

EPA'S RESPONSE. TECHNOLOG ES CONSI DERED TO HAVE A LOW LI KELI HOOD OF SUCCESSFUL APPLI CATI ON WERE SCREENED OUT
IN THE EARLY SECTIONS OF THE FS. THI S SUCCESSI VE ELI M NATI ON OF POTENTI AL RESPONSE ACTIONS IS AN I NTRINSI C
PART OF THE SELECTI ON PROCESS. THE SCREENI NG LEVEL ANALYSIS IS NOT | NTENDED TO BE | N-DEPTH. AN | N- DEPTH
ANALYSI S WLL | NORDI NATELY | NCREASE THE COST AND TI ME TO COMPLETE THE FS W THOUT A CORRESPONDI NG | NCREASE
I'N I NFORVATI ON TO ENABLE EPA TO FURTHER EVALUATE ALTERNATI VES.

CEMENTATI ON OF SO LS AND ADDI TI ON OF SORBENTS TO SLUDGE WERE CARRI ED FORWARD BEYOND | NI TI AL SCREENI NG FOR
FURTHER ANALYSI S. VI TR FI CATI ON AND CHEM CAL FI XATI ON WERE SCREENED QUT EARLY DUE TO LI M TED

DEVELOPMENT/ DEMONSTRATI ON | N SLUDGES AND ORGANI C SO LS. A RECENT PUBLI CATI ON ON HAZARDQUS WASTE TREATMENT
TECHNOLOG ES LI STS NO USERS OR AVAI LABILITY OF TH'S TECHNOLOGY ( EPA/600/8 - 86/017, P. 33).

ASI DE FROM THE DI FFI CULT TASK OF BLENDI NG CEMENTI NG MATERI ALS | NTO 4, 600 CUBI C YARDS OF SLUDGE FROM THE
LAGOON AREA, AND ASSUM NG SUFFI CI ENT CEMENTI NG MATERI ALS CAN BE ADDED TO CREATE A HARDENED CEMENT BLOCK, THE
INTEGRITY OF THE SOLI Dl FI ED MASS REMAI NS SUSPECT. EVENTUAL DECOWPCSI TI ON OF ORGANI C MATERI ALS THAT COVPCSE
THE MMAJORITY OF THE SLUDGE MASS WLL RESULT IN A LESS STABLE MATRI X THAT COULD CRACK CR MORE READI LY LEACH
THE CONTAM NANTS THAT HAD BEEN EI THER FI XED, SCRBED, OR ENCAPSULATED. THUS, THESE TECHNOLOG ES WERE

ELI M NATED NOT ONLY BECAUSE OF UNCERTAI NTI ES REGARDI NG | MPLEMENTATI ON, BUT ALSO BECAUSE COF THEI R SUSPECT
LONG TERM RELI ABI LI TY TO M Tl GATE RELEASES OF CONTAM NANTS.

1) (CONTI NUED):  THE MPCA STATES THAT ". . . NO PRE- BURN
HAS BEEN CONDUCTED TO DETERM NE | F THE SAME RANGE OF
CONTAM NANTS WOULD PCSE A PROBLEM TO THE ENVI RONVENT,
PUBLI C HEALTH, OR TO THE | NCI NERATCR | TSELF. ".

EPA' S RESPONSE.  ALTHOUGH | NCI NERATI ON OF HAZARDOUS MATERI ALS HAS HAD LI M TED APPLI CATI ON ON CERCLA SITES TO
DATE, I T HAS BEEN APPLI ED SUCCESSFULLY AT A NUMBER OF HAZARDQOUS WASTE SI TES AND LI CENSED HAZARDQUS WASTE
MANAGEMENT FACI LI TI ES. THE SUCCESS EXPERI ENCED TO DATE W TH MATERI ALS SIM LAR | N TERM5 OF CHEM CAL AND

PHYSI CAL COWVPCSI TI ON TO THOSE AT THE ARROMHEAD REFI NERY SI TE | NDI CATES THAT THE LI KELI HOOD OF SUCCESSFUL
TREATMENT OF HAZARDOUS SUBSTANCES FROM THE ARROMHEAD REFI NERY SI TE |'S GOOD.

ORGANI C CONTAM NANTS TREATED BY THE | NCI NERATOR ARE EXPECTED TO BE DESTROYED BY THE PROCESS ( DESTRUCTI ON AND
REMOVAL EFFI G ENCY GE 99.99 PERCENT). | NTERVEDI ATE PRODUCTS OF COVBUSTI ON THAT COULD BE HAZARDQUS TO THE



ENVI RONMVENT CR PUBLI C HEALTH ARE EXPECTED TO ElI THER BE DESTROYED I N THE | NCI NERATI ON PROCESS OR CONTRCLLED
(BY THE GAS AND ASH TREATMENT SYSTEMS) TO WTH N LIM TS ESTABLI SHED BY STATE AND FEDERAL REGULATIONS. IN
ADDI TI ON, THE VOLUME OF MATERI AL WLL BE Sl GNI FI CANTLY REDUCED.

1) (CONTINUED): THE MPCA STATES THAT "IN ADDI TI ON, KNOW NG
FULL WELL THAT HEAVY METALS WOULD BE CONCENTRATED
I'N THE ASH RENDERI NG THE ASH HAZARDQUS, THE RECOMVENDED
ALTERNATI VE DOES NOT | NCLUDE THE COST OF DI SPCSAL. ".

EPA'S RESPONSE. THE EPA DOES NOT DI SAGREE, NCR DID I N ANY WAY AVA D THE | SSUE OF PCSSI BLE CONCENTRATI ON OF

| NORGANI C CONTAM NANTS | N | NCI NERATOR RESI DUES (ASH). TH'S POSSI BI LI TY, HONEVER, DOES NOT PRESCRI BE THAT
THEY MUST BE DI SPOSED OF OFFSI TE | N A RCRA- APPROVED LANDFILL. | T WAS STATED IN THE FS THAT THE RESI DUES MJST
BE MANAGED AS HAZARDOUS NMATERI ALS UNTI L PROVEN OTHERW SE. SHOULD I T BE DETERM NED BY THE  EPA THAT THE

RESI DUES MUST BE MANAGED AS HAZARDOUS WASTE, | T MAY STILL BE PCSSI BLE TO TREAT THE RESI DUES TO CREATE A NON
HAZARDOUS SUBSTANCE. THE RESI DUES GENERATED FROM TREATI NG THE SLUDGE AND PEAT WLL BE MJUCH SVALLER | N VOLUMVE
AS COWPARED TO THE | NI TI AL VOLUVE, AND SHOULD BE MORE AMENABLE TO ANY SUBSEQUENT TREATMENT ANDY OR DI SPOSAL
ACTI ON REQUI RED THE VOLUME OF RESI DUE FROM SLUDCGE ( THAT PCSE THE GREATEST CONCERN REGARDI NG | NORGANI C

CONTAM NANTS) | S ESTI MATED TO BE LESS THAN 10 PERCENT OF THE TOTAL RES|I DUE GENERATED (I.E., THE TOTAL

I NCLUDES ASH FROM THE | NCI NERATI ON OF SO L AND SLUDGE) .

THE COST OF OFFSI TE DI SPOSAL WAS ADDRESSED AS A POTENTI AL COST AND WAS CONSI DERED | N WEI GHI NG THE

ALTERNATI VES. COVPARED TO ALTERNATI VE 5 ( EXCAVATI ON AND | NCI NERATI ON OF SLUDGE, AND EXCAVATI ON AND COWPLETE
OFFSI TE DI SPOSAL OF CONTAM NATED SO L), THE COST COF THE RECOMVENDED REMEDY | NCLUDI NG THE COST OF OFFSI TE

DI SPOSAL OF RESI DUES | N A RCRA LANDFI LL WOULD BE LESS, AND WOULD ALSO ACH EVE THE BENEFI TS OF  DESTRUCTI ON
OF ORGANI C CONTAM NANTS.

2) THE MPCA STATES THAT "THE CPTI ON OF A CONTAI NMENT VAULT
FOR EI THER SLUDGE OR SO L WAS QUI CKLY ELI M NATED DUE TO
THE PRESENCE OF BOTH ORGANIC SO L (PEAT) AND A H GH
WATER TABLE . . . IF TH S COULD BE DONE, A MCRE
COST- EFFECTI VE ALTERNATI VE MAY EXI ST. ".

EPA'S RESPONSE. THE OPTI ON OF A CONTAI NVENT VAULT WAS SCREENED QUT EARLY FOR SEVERAL REASONS. | T WAS
ASSUMED THAT VAULT CONSTRUCTI ON WOULD HAVE TO MEET STANDARDS FCR A RCRA- TYPE LANDFILL. SINCE

BELOW THE- WATER- TABLE LANDFI LLS ARE NOT ACCEPTABLE FOR THE DI SPOSAL OF HAZARDOUS WASTES, EI THER THE SI TE
WOULD HAVE TO BE FILLED I N AND THE VAULT CONSTRUCTED ON TOP OF THE FILL, OR THE GROUNDWATER TABLE WOULD HAVE
TO BE LOAERED. | N THE ABOVE GROUNDWATER TABLE LANDFILL CPTION, THE RESULTI NG LANDFI LL COULD BE A MOUND

RI SI NG 20 TO 30 FEET ABOVE THE SURROUNDI NG GROUND SURFACE TO COVPLY W TH RCRA DI STANCE- TO- GROUNDWATER

REQUI REMENTS. | F THE GROUNDWATER TABLE | S LOANERED, PUMPI NG WOULD BE REQUI RED TO MAI NTAIN THE LOAERED LEVELS
I NDEFI NI TELY.

IN El THER SI TUATI ON, THE EFFECTS ON THE LOCAL WETLANDS WERE BELI EVED TO BE ADVERSE. THE CONSTRUCTI ON OF THE
VAULT WOULD ELI M NATE THE FUTURE DEVELOPMENT OF THE AREA (I1.E., A LOSS OF NATURAL RESQURCES). CONSTRUCTI ON
OF A VAULT, WHETHER CLAY-LI NED OR CONCRETE-LI NED, ON TOP OF PEAT SO LS MAY BE UNSTABLE AND SUBJECT TO
EXCESSI VE SETTLEMENT.  THI S MAY REQUI RE THE COWLETE REMOVAL OF THE PEAT SO L BEFORE LANDFILL ~ CONSTRUCTI ON
CAN BEG N.

FI NALLY, SITE | NVESTI GATI ONS | NDI CATE THAT DUE LARGELY TO THE PRESENCE COF THE HUM C SO LS ( PEAT), THE
MOVEMENT OF CONTAM NANTS HAS BEEN, AND IS EXPECTED TO BE, RELATIVELY SLON THE PEAT LAYER HAS PROBABLY SERVED
AS A CONTAI NVENT LAYER TO A SI GNI FI CANT EXTENT.  STILL, THE POTENTI AL FOR OFFSI TE M GRATI ON, OVER THE

LONG TERM EXI STS. HENCE, THE LONG TERM BENEFI TS ARE A KEY CONSI DERATI ON, AND THE LONG TERM BENEFI TS  COF
THE CONTAI NVENT OPTI ON ARE CONS|I DERED TO BE SMALL, SINCE PERM TTED HAZARDOUS WASTE LANDFI LLS HAVE BEEN KNOWN
TO LEAK

3) THE MPCA STATES THAT ". . . A GROUT CURTAIN WAS QU CKLY
ELI M NATED BECAUSE OF ALLEGED DI FFI CULTI ES | N DETERM NI NG
THE INTEGRITY OF THE BARRIER . . . THS IS AN COPTI ON



THAT MAY WORK . . .".

EPA'S RESPONSE. DETERM NING THE | NTEGRI TY OF ANY GROUT CURTAIN IS DI FFI CULT. | N GENERAL, PHYSI CAL BARRI ERS
ARE USED I N CONJUNCTI ON WTH PUWPI NG (E. G, TO REDUCE THE PUMPI NG REQUIRED), NOT ALONE. THUS, |F A GRQUT
CURTAI N OR SLURRY WALL WERE TECHNI CALLY FEASI BLE BECAUSE OF SI TE CONDI TI ONS, PUMPI NG ( AND THEREFCORE
TREATMENT) OF GROUNDWATER WOULD BE REQUI RED ANYWAY.

SLURRY WALLS WERE ELI M NATED BECAUSE OF THE TECHNI CAL DI FFI CULTI ES ANTI Cl PATED | N TRYI NG TO CONNECT THEM TO
AN | MPERVEABLE LAYER OF ROCK CR CLAY. THE SURFACE OF BEDROCK AT THE SI TE |'S SUSPECTED TO BE FRACTURED AND
H GHLY | RREGULAR

4) THE MPCA STATES THAT "... THE RI/FS DOES NOT SHOW THE
GRADI ENT CONTRCL WELLS WLL BE ABLE TO CONTROL THE COFFSI TE
SPREAD OF CONTAM NATION IN OR AT THE BEDROCK. I N
ADDI TI ON, THE RECHARGE RATES OF MOST OF THE MONI TORI NG
WELLS ONSI TE | NDI CATE THAT GRADI ENT CONTROL VELLS MNAY
NOT BE ABLE TO PUWP GROUNDWATER AT THE RECOMVENDED
DI SCHARGE RATE. TH S SUGGESTS THAT AQUI FER CHARACTERI STI CS
... WERE NOT' REPRESENTATI VE OF REAL CONDI TIONS. .. ".

EPA'S RESPONSE. THE NECESSI TY FOR CONTROLLI NG THE SPREAD OF CONTAM NANTS I N OR AT THE BEDROCK WAS NOT
SUGGESTED BY THE RI DATA. THESE DATA | NDI CATED THE LI KELI HOCD OF UPWARD, RATHER THAN DOWAWARD, GROUNDWATER
GRADI ENTS | N THE AREA. CONTAM NATI ON W TH UNACCEPTABLE RI SK WAS NOT CBSERVED | N THE DEEPER MONI TORI NG WELLS.
SLUG TESTS TAKEN DURI NG THE R PRODUCED THE | NFCRVATI ON USED TO ESTI MVATE PUMPI NG RATES. LOW RECHARCE RATES
I'N SOME MONI TORI NG VELLS LOCATED IN THE FILL OR PEAT | NI TI ATED THE CONS|I DERATI ON OF FRENCH DRAINS | N THESE
SO LS. RECHARCE RATES | N MONI TORI NG VELLS SCREENED I N THE FI LL OR PEAT ARE DEPENDENT UPON THE SO L TYPE, THE
SCREEN AREA, AND DRAWOMWN | N THE WELL, ALL OF WHI CH ARE DI FFERENT FOR EXTRACTI ON WELLS SCREENED | N THE
OQUTWASH,

DURING THE COURSE OF THIS RI/FS, I T WAS DETERM NED THAT SUFFI Cl ENT | NFORVATI ON WAS AVAI LABLE TO DETERM NE THE
NEED FOR GROUNDWATER EXTRACTI ON AND THAT METHODS OF EXTRACTI NG THE CONTAM NATED GROUNDWATER ARE AVAI LABLE.
THE EXTRACTI ON SCHEME PRESENTED IS CONCEPTUAL. | F PUWP TESTS | NDI CATE THAT EXTRACTI ON VI A PUVMPI NG | S NOT
FEASI BLE, THEN ALTERNATI VE EXTRACTI ON TECHNI QUES, SUCH AS FRENCH DRAINS, COULD BE UTILIZED TO AN EXTENT
GREATER THAN DESCRIBED I N THE FS TO ACH EVE TH S GCAL.

5) THE MPCA STATES THAT "ACCCORDI NG TO THE FS, REMOVAL OF
FI LL, PEAT, AND THE UPPER OQUTWASH WOULD ELI M NATE THE
NEED FOR CONSTRUCTI ON COF A FRENCH DRAIN. HOMNEVER, THE
FRENCH DRAIN |'S I NCLUDED | N THE RECOMMENDED ALTERNATI VE
AT A PRESENT WORTH CLCSE TO $500, 000. ".

EPA'S RESPONSE. THE REMOVAL OF CONTAM NATED SO L WOULD ELI M NATE THE NEED FOR A FRENCH DRAIN I N THE
EXCAVATED AREAS. THE FRENCH DRAI N WOULD STILL BE PLACED I N PEAT SO L AREAS HAVI NG CONTAM NATED GROUNDWATER,
BUT NOT CONTAM NATED SO L. THI S IS STATED I N THE ALTERNATI VE DESCRI PTI ONS | N CHAPTER 5. COsTS LISTED IN
APPENDI X G FOR ALTERNATI VES 3, 5, AND 6 | NCLUDE $350, 000 FOR CONSTRUCTI ON OF TH S DRAI N.

6) THE MPCA STATES THAT: "...THERE IS NO LOCd C TO SELECTI VELY
CONNECTI NG ONLY THOSE RESI DENCES ALONG RCSE ROAD AND
ALONG THE SQUTH SIDE OF U.S. H G-MAY 53...THE RI/FS HAS
NOT SHOM THE NEED TO CONNECT ANY RESI DENCES TO G TY WATER ".

EPA'S RESPONSE. THE RI/FS NOTES THAT GROUNDWATER MOVEMENT APPEARS TO BE IN A SQUTHWESTERLY DI RECTI ON.  BASED
UPON THAT | NDI CATI ON, THE RESI DENTS LI VI NG DI RECTLY SOUTH ALONG UGSTAD ROAD SHOULD NOT BE REACHED BY THE
GROUNDWATER PLUME. | F THE RESI DENTS RECOMMENDED IN THE FS FOR CI TY WATER SERVI CE ARE NOT CONNECTED AND

PERI CDI C MONI TORI NG OF VEELL WATER QUALITY | S CONDUCTED (E. G, QUARTERLY) | NSTEAD, THE ESTI MATED  PRESENT
WORTH CF MONI TORI NG WOULD EXCEED THE ESTI MATED PRESENT WORTH OF CONNECTI ONS TO A TY WATER



7) THE MPCA STATES THAT "THE ENVI RONVENTAL ASSESSMENT | S
I NCOWPLETE. .." AND "...|T SHOULD BE COWPLETED DURI NG
THE RI/FS...".

EPA' S RESPONSE.  ALTHOUGH SAMPLI NG OF AQUATI C OR TERRESTRI AL LI FE WAS NOT CONDUCTED DURING THE RI/FS, THE
CHARACTERI STI CS OF THE SI TE, CONCENTRATI ONS OF CONTAM NANTS, AND THE POTENTI AL PATHWAYS FOR CONTAM NANT

M GRATI ON HAVE BEEN | DENTI FI ED AS WELL AS THE PRESENCE OF DEAD VEGETATI ON. ENVI RONMENTAL ASSESSMENTS WERE
CONSI DERED | NCONSEQUENTI AL SI NCE ENDANGERMENT TO HUMANS WAS ALREADY | DENTI FI ED.

8) THE MPCA STATES THAT "...THE | MPACT OF DI SCHARG NG TO
SURFACE WATER (I N TERVS OF FLOW AND LQAD) HAS NOT BEEN
ADDRESSED I N THE DRAFT FS.".

EPA' S RESPONSE. ALTHOUGH | MPACT WAS NOT ASSESSED | N TERVE OF FLOW AND LQAD, | T WAS STATED THAT THE EXTRACTED
GROUNDWATER WOULD BE TREATED TO AN EXTENT NECESSARY TO MEET THE TECHNI CAL REQUI REMENTS OF A DI SCHARGE PERM T,
VWH CH WOULD TAKE FLOW LQOAD, AND ENVI RONVENTAL | MPACT | NTO ACCOUNT.

9) THE MPCA STATES THAT "A FINAL... QUALI TY ASSURANCE PRQJECT
PLAN ( QAPP) HAS NEVER BEEN APPROVED. .. THE ENTI RE
PROQJECT SHOULD NOT PROCEED UNTI L THE QAPP | S FI NALI ZED,
THE SI TE RESAMPLED, AND THE Rl FI NALI ZED W TH A THOROUGH,
COVPLETE AND VALI D DATA BASE. ".

EPA'S RESPONSE. THE QAPP DOES NOT APPROVE OR DI SAPPROVE THE QUALI TY ASSURANCE ((QA) PROGRAM FOR RQUTI NE
ANALYTI CAL SERVI CES PROVI DED BY THE CONTRACT LABORATORY PROGRAM (CLP). THE CLP QA PROGRAM IS MONI TORED UNDER
A SEPARATE CONTRACT BETWEEN THE EPA AND THE CLP. UPON THE REVI EWCF R DATA BY THE EPA, RECOMVENDATI ONS ARE
MADE AS TO HOW QUALI TATI VE DATA MAY BE USED. THESE QUALI FI ERS HAVE BEEN TAKEN | NTO ACCOUNT IN THE R/ FS.
ANY DATA THAT WVERE | NDI CATED UNUSABLE WERE NOT USED.

THE EPA FEELS THAT WH LE THERE ARE SOVE | NCONSI STENCI ES | N THE DATA BASE, THE DATA ARE ADEQUATE TO MAKE A
VALI D ASSESSMENT OF RI SK AND SUBSEQUENT REMEDY SELECTI ON.  THE FS DCES RECOMMVEND ADDI TI ONAL SAMPLI NG TO
VERI FY CERTAI N ASSUMPTI ONS MADE | N THE FS.

10) THE MPCA STATES THAT "...A CURSCRY GLANCE AT THE NAPS
CLEARLY SHOAS THAT A GROUNDWATER LOW EXI STS ALONG THE
SOUTHERN BOUNDARY COF THE SITE WHICH. .. 1S A BARRIER TO
M GRATI ON CF CONTAM NANTS FROM THE SI TE TO RECEPTORS TO
THE SOUTH. ".

EPA' S RESPONSE. | NFORVATI ON REPORTED IN THE R COULD SUGGEST THE PGSSI Bl LI TY THAT CONTAM NATI ON OF THE

RESI DENTI AL WELLS W LL NOT OCCUR AND THAT GROUNDWATER MOVI NG SQUTHWESTERLY W LL DI SCHARCGE | NTO THE DI VERSI ON
DI TCH RUNNI NG ALONG H GHWAY 53 RATHER THAN PROCEED SOUTHWARD UNDER THE HI GHWAY.  CONSI DERABLE SPATI AL

(HORI ZONTAL AND VERTI CAL) AND TEMPORAL (SPRING SUWER, WNTER AND FALL) SAMPLI NG AND TESTI NG WOULD BE
REQUI RED TO SUPPORT THI S | MPLI CATI ON W TH THE DEGREE OF CONFI DENCE NECESSARY TO EFFECTI VELY PROTECT PUBLI C
HEALTH AND THE ENVI RONVENT. EVEN | F SOME NEAR SURFACE GROUNDWATER VWERE DI SCHARG NG TO THE DI VERSI ON DI TCH,
DEEPER CROUNDWATER FLOW PATHS COULD BE CONVEYI NG CONTAM NANTS SCUTHWARD UNDER THE HI GHWAY.

CONNECTI ON CF NEARBY RESI DENTS TO MUNI Cl PAL WATER SUPPLI ES | S CONSI DERED A LOW COST SAFEGUARD. THE PROXIM TY
OF THE NEARBY RESI DENCES TO THE PLUME ( ALTHOUGH ESTI MATED TO BE MORE THAN 20 YEARS I N TRAVEL TI ME) PROVI DES
ONLY A MARG NAL BUFFER ZONE (LESS THAN 500 FEET) FOR AN AQUI FER SYSTEM THAT CANNOT BE COVPLETELY UNDERSTOCD.

11) THE MPCA STATES THAT "...WATER TREATMENT SLUDCE HAS TO
BE TREATED AS HAZARDOUS WASTE. .. WH CH WLL RAI SE THE
COST OF THE RECOMMENDED ALTERNATI VE EVEN H GHER ".

EPA'S RESPONSE. | F THE SLUDGE | S DETERM NED TO BE TOO HAZARDCOUS TO BE MANAGED ONSI TE OR DI SPOSED OF IN A
MUNI Gl PAL WASTE LANDFI LL, THE | NCREMENTAL COSTS OF MANAG NG TH S MATERI AL AS HAZARDOUS WASTE ARE EXPECTED TO



BE LESS THAN $25, 000 ANNUALLY (I.E., PRESENT WORTH LESS THAN $240, 000); | NSUFFI Cl ENT TO | NFLUENCE THE BASI C

DECI SI ON TO TREAT THE GROUNDWATER.  ANY | NCREASE | N WATER TREATMENT SLUDGE DI SPCSAL COSTS WOULD BE REFLECTED
IN ALL THE ALTERNATI VES.

12. THE MPCA STATES THAT "... THE RECOMVENDED ALTERNATI VE
HAS NOT' BEEN SHOMN TO BE COST EFFECTI VE. PART OF THE
DETERM NATI ON CF THE COST EFFECTI VENESS OF AN ALTERNATI VE
I NCLUDES ADDRESSI NG THE | MPACT ON THE STATE, THAT
I'S, CAN THE STATE AFFORD THE REQUI RED MATCH...".

EPA'S RESPONSE. UNDER SECTI ON 300. 68 OF THE NCP, NO MENTI ON | S MADE REGARDI NG ASSESSI NG THE AVAI LABILITY OF
FUNDS I N THE STATE SUPERFUND FOR COST SHARI NG



