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OVERVIEW

THE APACHE POWDER SUPERFUND SITE IS GEOGRAPHI-
CALLY SITUATED IN COCHISE COUNTY, ARIZONA, APPROXI-
MATELY SEVEN MILES SOUTHEAST OF THE INCORPORATED
TOWN OF BENSON AND 2.5 MILES SOUTHWEST OF THE UNIN-
CORPORATED TOWN OF ST. DAVID (SEE FIGURE THIS PAGE).
THE SITE STUDY AREA COVERS APPROXIMATELY NINE SQUARE
MILES AND IS INCLUSIVE OF 945 ACRES OF LAND OWNED BY
APACHE NITROGEN PRODUCTS, INC. (ANP), FORMERLY

KNOWN AS THE APACHE POWDER COMPANY. THE SAN PEDRO
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Figure 1: Location map of Apache Powder Superfund site
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RIVER BOUNDS THE EASTERN SIDE OF
THE SITE, RUNNING FROM THE SOUTH-
EAST CORNER OF THE PROPERTY NORTH
TOWARDS THE NORTHWEST. THERE ARE
EIGHT PRIVATELY OWNED RESIDENCES
LOCATED JUST NORTH OF ANP, WITH
THE NEAREST RESIDENCE LESS THAN A
QUARTER MILE FROM THE FACILITY. AP-
PROXIMATELY 1,100 PEOPLE DEPEND ON
WELLS FOR DRINKING WATER WITHIN
THREE MILES OF THE SITE. THE SAN
PEDRO RIVER NATIONAL CONSERVA-
TION AREA, OWNED BY THE U.S. Bu-
REAU OF LAND MANAGEMENT, IS LO-
CATED APPROXIMATELY TWO MILES
SOUTH OF THE SITE ALONG THE SAN

PEDRO RIVER.




SITE HISTORY

SINCE 1922, ANP HAS MANUFACTURED INDUSTRIAL
CHEMICALS AND EXPLOSIVES, INCLUDING NITROGLYCERIN,
NITRIC ACID, AMMONIUM NITRATES, DINITROTOLUENE (DNT),
AND BLASTING AGENTS. CURRENTLY, ANP IS MANUFACTUR-
ING NITRIC ACID, SOLID AND LIQUID AMMONIUM NITRATE, AND
BLASTING AGENTS, IN ADDITION TO NITROGENENOUS FER-
TILIZER SOLUTIONS. ANP ALSO DISTRIBUTES DETONATING
AND EXPLOSIVES MATERIALS TO MINING COMPANIES. THESE
OPERATIONS HAVE PRODUCED BOTH SOLID AND LIQUID WASTES
WHICH WERE HISTORICALLY DISPOSED OF ON THE PROPERTY

OWNED AND OPERATED BY ANP.

PRIOR TO

NATUREAND EXTENT
OF THE PROBLEM

POTENTIAL GROUNDWATER CONTAMINATION PROBLEMS
WERE FIRST IDENTIFIED BY THE ARIZONA DEPARTMENT OF
HEALTH SERVICES (ADHS) IN 1979 DURING THE COURSE OF
A SURFACE IMPOUNDMENT ASSESSMENT. BOTH ADHS AS WELL
AS THE SOUTHEAST ARIZONA GOVERNMENTS ORGANIZATION
(SEAGO) CONDUCTED GROUNDWATER AND SURFACE WATER
CONTAMINATION SAMPLING DURING THE EARLY 1980sS TO As-
SESS THE LEVEL OF NITRATE CONTAMINATION ASSOCIATED
WITH ANP. IN 1980, THE U.S. ENVIRONMENTAL PROTECTION

AGENCY (EPA)

FOUND HIGH LEV-

1971, ANP
WASTEWATER,
COMPOSED OF
WASH-DOWN AND
BLOW-DOWN WA-
TERS FROM ITS
POWER HOUSE
COOLING TOWER,

ACID . ...: :ﬂ:h}?@;‘:‘

NITRIC

ELS OF HEAVY
METALS (SUCH
AS LEAD, CHRO-
MIUM, ZINC, AND
STRONTIUM) IN
SOME OF THE
ON-SITE PONDS.
TEN SHALLOW

WELLS DOWN

PLANT, AND
FROM THE LOAD-
ING, UNLOADING,
AND STORAGE OF RAW MATERIALS AND PRODUCTS, WAS DIS-
CHARGED ON SITE INTO DRY WASHES WHICH FLOW DIRECTLY
INTO THE SAN PEDRO RIVER. AFTER 1971, ANP WASTEWA-
TER WAS DISCHARGED INTO UNLINED EVAPORATION PONDS
ON SITE, RESULTING IN THE CONTAMINATION OF A PERCHED
GROUNDWATER ZONE. THE ONGOING DISCHARGE OF PROCESS
WASTE WATERS TO THE PERCHED GROUNDWATER UNDER-
NEATH THE EVAPORATION PONDS HAS RESULTED IN CONTINUAL
CONTAMINATION OF THE SHALLOW AQUIFER AS WELL AS THE
SURFACE WATERS OF THE SAN PEDRO RIVER. DNT WAS ALSO
USED AT THE SITE DURING THE 1950s AND 1960s, AND
DRUMS WHICH CONTAINED DNT WERE DISPOSED OF IN A CON-
CENTRATED DISPOSAL AREA AS WELL AS THROUGHOUT WASH
3, LOCATED IN THE NORTHERN PART OF THE SITE (SEE FIG-

URE 2).

Figure 2: A total of 262 drums of waste were removed

GRADIENT FROM
THE FACILITY
WERE FOUND TO CONTAIN NITRATE. MOST NOTABLY, THE SAM-
PLING DETECTED 470 MICROGRAMS PER LITER (MG/L) NITRATE
IN A DOMESTIC DRINKING WELL LOCATED NORTHWEST OF THE
SITE. ADDITIONAL SITE INSPECTIONS WERE CONDUCTED BY
ADHS IN EARLY 1986 TO CONFIRM THESE FINDINGS, WHERE-
UPON ADHS INSTRUCTED ANP TO OBTAIN A STATE GROUND-

WATER PROTECTION PERMIT TO ADDRESS SOURCE DIS-

CHARGES.

IN RESPONSE TO CONTAMINATION CONCERNS RAISED
BY THE STATE, EPA PROPOSED LISTING THE APACHE Pow-
DER SITE ON THE NATIONAL PRIORITIES LIST (NPL) IN 1986.
EPA THEN CONDUCTED A PRELIMINARY INVESTIGATION (PI)
OF THE ANP SITE WHICH WAS COMPLETED IN JUNE 1988.
THE Pl CONFIRMED THE STATE’S EARLIER FINDINGS OF NI-

TRATE CONTAMINATION. ADDITIONALLY, THE Pl DETECTED
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ELEVATED LEVELS OF HEAVY METALS IN THE SEDIMENTS OF
ON-SITE EVAPORATION PONDS AS WELL AS OTHER SOILS CON-
TAMINATION IN THE DRUM AND STORAGE AREA AND IN WASH

3. APACHE POWDER WAS PLACED ON THE NPL IN 1990.

RESPONSE ACTIVITIES WERE INITIATED BY THE STATE
OF ARIZONA IN 1980, AND VARIOUS RESPONSE ACTIVITIES
HAVE BEEN UNDERTAKEN BY BOTH EPA AND THE STATE OF
ARIZONA SINCE THAT TIME. IN A JUNE 1992 COORDINATION
MEETING, EPA AND THE ARIZONA DEPARTMENT OF ENVIRON-
MENTAL QUALITY (ADEQ) AGREED TO SPLIT EACH AGENCY’S
RESPECTIVE ROLES TO ENSURE THAT THE CLEANUP ACTIVI-
TIES PERFORMED BY ANP WERE COMPREHENSIVE AND DID
NOT DUPLICATE COMPANY OR AGENCY EFFORT. IT WAS AGREED
THAT ADEQ WOULD BE RESPONSIBLE FOR ENSURING ANP’s
COMPLIANCE WITH STATE REQUIREMENTS FOR AQUIFER PRO-
TECTION, AIR QUALITY AND HAZARDOUS WASTE MANAGEMENT.
EPA, IN TURN, WOULD BE RESPONSIBLE FOR OVERSEEING

ANP’S CLEANUP OF HISTORICAL CONTAMINATION AT THE SITE.

HEALTH RISKS

A BASELINE PUBLIC HEALTH EVALUATION AND ECOLOGI-
CAL ASSESSMENT WAS COMPLETED BY EPA FOR THE APACHE
POWDER SITE ON SEPTEMBER 22, 1992. THE HEALTH EVALU-
ATION PROCESS INCLUDED: (1) THE IDENTIFICATION OF CON-
TAMINANTS FROM HISTORICAL OPERATIONS THAT WERE THEN
PRESENT IN GROUNDWATER, SURFACE WATER, SOILS, AND
SEDIMENTS; (2) CHARACTERIZING THE POPULATION POTEN-
TIALLY EXPOSED TO THESE CONTAMINANTS; AND (3) EVALU-
ATING THE POTENTIAL HEALTH EFFECTS RESULTING FROM
EXPOSURE TO CONTAMINATED GROUNDWATER, SURFACE WA-
TER, SOIL AND SEDIMENTS. EPA EVALUATED HOW INDIVIDU-
ALS MIGHT BE EXPOSED TO THESE CONTAMINANTS UNDER
BOTH CURRENT AND FUTURE CONDITIONS AS WELL AS EVALU-
ATING POTENTIAL CONTAMINANT RISKS TO NATURAL RE-

SOURCES.

CONTAMINANTS OF
CONCERN (COCS)

COCs IDENTIFIED AT THE APACHE SUPERFUND SITE IN-

CLUDED: ARSENIC, FLUORIDE, AND NITRATE IN THE PERCHED

GROUNDWATER; NITRATE IN THE SHALLOW GROUNDWATER
AQUIFER; ARSENIC, ANTIMONY, BARIUM, BERYLLIUM, CHRO-
MIUM, LEAD, MANGANESE, AND NITRATE IN THE INACTIVE POND
SOILS AND SEDIMENTS; AS WELL AS 2,4-DNT, 2,6-DNT, AND
LEAD IN WASH AREA 3. ADDITIONALLY, THE WASTE MATERI-
ALS VANADIUM PENTOXIDE AND PARAFFINS WERE ALSO FOUND

ON SITE.
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Figure 3: Map showing approximate areas where nitrate
has been detected at levels both above and below federal
standards.

THE PRIMARY HUMAN HEALTH RISK POSED BY THE
APACHE POWDER SITE IS THE POTENTIAL FOR DIRECT INGES-
TION OF SHALLOW AQUIFER GROUNDWATER CONTAMINATED
BY NITRATE. NITRATE IS THE PRIMARY CONTAMINANT OF CON-
CERN DUE TO THE POTENTIAL INGESTION RISK TO INFANTS
WHICH COULD RESULT IN METHEMOGLOBINEMIA. THIS CON-
DITION, COMMONLY REFERRED TO AS “BLUE BABY SYNDROME,”
OCCURS WHEN NITRATE

IS ABSORBED INTO THE BLOOD-

STREAM, RESULTING IN THE FORMATION OF METHEMOGLOBIN
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WHICH IS NOT CAPABLE OF CARRYING OXYGEN TO THE SAME
EXTENT THAT HEMOGLOBIN IS. BECAUSE OF A HIGHER PH IN
THEIR INTESTINAL TRACTS, INFANTS TEND TO BE MUCH MORE
SUSCEPTIBLE TO THIS CONDITION. MOST CASES OF INFANT
METHEMOGLOBINEMIA ARE ASSOCIATED WITH EXPOSURE TO
NITRATE IN DRINKING WATER USED TO PREPARE INFANTS’
FORMULA AT CONCENTRATIONS GREATER THAN 20 PARTS PER
MILLION (PPM).

RESIDENTS LIVING NEAR THE APACHE POWDER SITE
HAVE HISTORICALLY USED THE SHALLOW GROUNDWATER AQUI-
FER AS A SOURCE FOR

DRINKING WATER. SAM-

ING WATER WELLS EXCEEDING THE FEDERAL DRINKING WA-
TER STANDARD. IN NOVEMBER 1993, EPA REQUESTED THAT
ANP SUBMIT A REVISED PLAN TO INSTALL PERMANENT RE-
PLACEMENT DRINKING WATER WELLS FOR THOSE HOUSE-
HOLDS. IN FEBRUARY 1994, THE CONTAMINATED SHALLOW
AQUIFER WELLS WERE RESAMPLED BY ANP TO ESTABLISH
MORE CURRENT WATER QUALITY DATA; BY OCTOBER 1994,
ANP HAD COMPLETED DRILLING FOR EIGHT DEEP AQUIFER
REPLACEMENT WELLS. IN MARCH 1995, AS REQUIRED BY THE
RECORD OF DECISION (ROD), EIGHT HOUSEHOLDS THAT HAD

BEEN ON BOTTLED WA-

TER SINCE 1989 WERE

PLING OF THE AQUIFER
HAS SHOWN NITRATE-N
LEVELS CONSISTENTLY
EXCEEDING THE FED-
ERAL MAXIMUM CON-
TAMINANT LEVEL (MCL)
OF 10 PPM. SAMPLING
HAS ALSO REVEALED AN
EXTENSIVE NITRATE-N

CONTAMINATED PLUME

IN THE GROUNDWATER/
SURFACE WATER SYS-
TEM WITHIN THE SITE.
THE PLUME (SEE FiG-
URE 3) EXTENDS FROM
THE PERCHED GROUND-
WATER AREA DIRECTLY
UNDER THE ON-SITE
EVAPORATION PONDS IN THE SOUTHERN PORTION OF THE SITE,
THROUGH THE SHALLOW AQUIFER TO THE NORTHERN EXTENT
OF THE SITE WHERE IT MOVES IN A NORTHWESTERLY DIREC-
TION, WITH THE EXCEPTION OF THE NORTHEASTERN EDGE OF
THE PLUME, WHICH IS DISCHARGING NITRATE-N DIRECTLY INTO

THE SAN PEDRO RIVER.

CLEANUP ACTTIONS

WHILE INVESTIGATIONS PROCEEDED AND ALTERNATIVES
WERE REVIEWED FOR CLEANUP OF THE SITE, INTERIM ACTIONS
WERE TAKEN TO ADDRESS POTENTIAL THREATS TO PUBLIC
HEALTH. IN 1989, ANP BEGAN SUPPLYING BOTTLED WATER

TO NEARBY RESIDENTS WITH NITRATE-CONTAMINATED DRINK-

Figure 3: Apache Powder wetlands treatment system treats
80 million gallons annually.

HOOKED UP TO DEEP
AQUIFER REPLACEMENT

WELLS.

IN JUNE 1994,
EPA RELEASED THE
PROPOSED PLAN FOR
FIVE AREAS WITH
GROUNDWATER AND
SOILS CONTAMINATION
DUE TO HISTORICAL
PRACTICES AT THE
FACILITY. CONCUR-
RENTLY, ADEQ AD-
DRESSED THE COM-
PANY’S ON-GOING

MANUFACTURING PRO-

CESSES TO REDUCE OR
ELIMINATE THE THREAT OF FUTURE CONTAMINATION.EPA’S
SELECTED REMEDY ADDRESSES THE FOLLOWING FIVE MEDIA
AREAS: (1) PERCHED GROUNDWATER, 2) SHALLOW AQUIFER,
(3) INACTIVE POND SOILS AND SEDIMENTS, (4) WHITE WASTE
MATERIALS AND DRUM STORAGE AREA, AND (5) THE WASH 3

AREA (EXCLUDING THE ASH AND BURN AREA).

EPA SIGNED THE ROD FOR THE APACHE POWDER SITE
IN SEPTEMBER 1994, IT IDENTIFIED TWO SEPARATE GROUND-
WATER AREAS FOR TREATMENT -- THE PERCHED GROUNDWA-
TER ZONE AND THE SHALLOW AQUIFER. THE SELECTED
GROUNDWATER REMEDY COMPONENTS OF THE ROD CONSIST
OF: (1) PUMPING AND TREATING THE PERCHED GROUND-WA-

TER ZONE BY FORCED EVAPORATION (BRINE CONCENTRATOR)

P AGE 4
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IN CONJUNCTION WITH TREATMENT OF THE COMPANY’S WASTE
WATERS (ANP COMPLETED CONSTRUCTION OF THE BRINE CON-
CENTRATOR IN JANUARY 1995); AND (2) PUMPING AND
TREATING THE SHALLOW AQUIFER BY USE OF CONSTRUCTED
WETLANDS (SEE FIGURE 4) AND THEN RECHARGING THE

TREATED WATER BACK INTO THE SHALLOW AQUIFER.

DURING THE PERIOD OF MARCH - SEPTEMBER 1995, EX-
TENSIVE EFFORT WAS EXPENDED BY EPA AND ADEQ TO co-
ORDINATE THE PRIORITIES FOR IMPLEMENTING ACTIVITIES ON
THE STATE’S CONSENT DECREE AND EPA’S UNILATERAL AD-
MINISTRATIVE ORDER. THIS COORDINATION WAS INSTIGATED
BY ANP’S NOTIFICATION IN APRIL 1995 THAT THE COMPANY
HAD ONLY SUFFICIENT RESOURCES TO EXPEND $1 MILLION
ANNUALLY TO CONDUCT ENVIRONMENTAL INVESTIGATION AND
CLEANUP ACTIVITIES. AFTER LENGTHY DISCUSSIONS WITH
ANP, AND AFTER TAKING INTO CONSIDERATION ALL ENVIRON-
MENTAL CLEANUP REQUIREMENTS, A PHASED THREE-YEAR
CLEANUP SCHEDULE WAS DEVELOPED BY ANP AND AGREED
TO BY EPA AND ADEQ. THE AGENCIES CONTINUE TO COORDI-
NATE CLEANUP ACTIVITIES AND CONDUCT TECHNICAL MEET-

INGS ON A REGULAR BASIS.

EVALUATION OF
CLEANUP PROCESS

BASED UPON EVALUATION OF THE CERCLA REQUIRE-
MENTS, THE DETAILED ANALYSIS OF THE ALTERNATIVES US-
ING THE NINE CRITERIA, AND PUBLIC COMMENTS, EPA DETER-
MINED IN 1994 THAT THE FIVE PREFERRED ALTERNATIVES
WERE THE MOST APPROPRIATE REMEDIES FOR THE APACHE
POWDER SITE. THE SELECTED REMEDIES IDENTIFIED WERE
THE CLEANUP OF THE NITRATE CONTAMINATION IN THE
PERCHED GROUNDWATER ZONE AND THE SHALLOW AQUIFER
AND SEVERAL DIFFERENT CLEANUP MEASURES FOR THE SOILS
CONTAMINATION. A TOTAL OF 262 DRUMS (110 GALLONS
EACH) AND 45 CUBIC YARDS OF SOIL WERE EXCAVATED FROM
THE WASH AND STORED ON THE SITE IN A SECURED STORAGE
AREA. THE SELECTED REMEDY FOR THE CONTAMINATED SOILS
AND DRUMMED MATERIAL SELECTED FOR OFF-SITE TREATMENT
AND DISPOSAL WILL PERMANENTLY REMOVE THE CONTAMINA-
TION FROM THE SITE AND TREAT AND DISPOSE OF THE CON-
TAMINATION AT A PERMITTED FACILITY. CONSTRUCTION OF

AN INNOVATIVE 4.5 ACRE CONSTRUCTED WETLANDS TREAT-

MENT SYSTEM, WHICH TREATS 150 GALLONS PER MINUTE
(80 MILLION GALLONS PER YEAR) OF CONTAMINATED WATER,
WAS COMPLETED IN NOVEMBER 1997. THIS INNOVATIVE TECH-
NOLOGY HAS BEEN WELL RECEIVED BOTH BY THE STATE AND
ANP FOR SEVERAL REASONS INCLUDING: THE REALIZATION
OF SIGNIFICANT COST SAVINGS OVER THE USE OF OTHER EN-
GINEERING TECHNOLOGIES; LOWER LONG-TERM OPERATIONS
AND MAINTENANCE COSTS; LOWER ENERGY DEMANDS; AND
THE ENHANCEMENT OF HABITAT FOR SPECIES IN THE VICIN-

ITY OF THE SAN PEDRO RIVER, A VALUED STATE RESOURCE.

THE SELECTED REMEDY IS PROTECTIVE, MEETS APPLI-
CABLE AND/OR RELEVANT AND APPROPRIATE REQUIREMENTS,
IS EFFECTIVE FOR THE LONG-TERM, AND IS PERMANENT. THE
STATE OF ARIZONA CONCURRED WITH EPA’S SELECTED REM-
EDIES. FURTHERMORE, DUE TO SEVERAL FACTORS, INCLUD-
ING NEW TECHNICAL DATA, MORE DETAILED ANALYSIS OF DE-
SIGN ALTERNATIVES AND SUGGESTED REVISED APPROACHES
PROPOSED IN 1996, THE PROJECTED COSTS OF CLEANUP HAVE
BEEN REDUCED CONSIDERABLY FROM THE ESTIMATED $21
MILLION DOLLARS PRESENTED IN EPA’s JuLY 1994 PROPOSED
PLAN. THE CURRENT COST ESTIMATE IS IN THE RANGE OF
$10 MILLION. THIS CHANGE IS A RESULT OF GREATER-THAN-
ANTICIPATED PHYSICAL CHANGES IN THE PERCHED ZONE, DE-
VELOPMENT OF THE WETLANDS DESIGN ALTERNATIVE TO COM-
BINE TREATMENT OF THE PERCHED AND SHALLOW AQUIFER
GROUNDWATER IN THE SOUTHEAST CORNER OF THE FACIL-
ITY, AND THE DEVELOPMENT OF A PHASED IMPLEMENTATION
SCHEDULE WHICH SPREADS EPA AND ADEQ’S CLEANUP RE-

QUIREMENTS OVER SEVERAL YEARS.

RECENT DISCUSSIONS WITH ANP CONCERNING FUTURE
CLEANUP EFFORTS HAVE RESULTED IN SEVERAL PROPOSALS
BY THE COMPANY TO EPA. THESE INCLUDE EXPEDITING THE
SOILS CLEANUP AND STREAMLINING THE CLEANUP OF
GROUNDWATER CONTAMINATION IN THE SOUTHERN AREA OF
THE FACILITY IN ORDER TO ACCOMPLISH COM-PLETION OF RE-

MEDIAL CONSTRUCTION ACTIVITIES IN 1999. R
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QUESTIONS & CONCERNS

IF YOU HAVE ANY QUESTIONS OR CONCERNS ABOUT CLEANUP ACTIVITIES
AT THE APACHE POWDER SITE, PLEASE CONTACT

VICKI ROSEN ANDRIA BENNER

COMMUNITY INVOLVEMENT COORDINATOR REMEDIAL PROJECT MANAGER
U.S. EPA U.S. EPA

75 HAWTHORNIE ST. (SFD-3) 75 HAWTHORNIE ST. (H-7-2)
SAN FRANCIsSCcO, CA 94105 SAN FRANCIsSCO, CA 94105
AT (415) 744-2187 AT (415) 744-2361

OR LEAVE A TOLL-FREE MESSAGE AT (800) 231-3075,
AND YOUR CALL WILL BE RETURNED.

INFORMATION REPOSITORY

THE ADMINISTRATIVE RECORD, INCLUDING ALL DOCUMENTS PERTINENT TO
THE APACHE POWDER SITE, ARE AVAILABLE FOR REVIEW AT:

BENSON LIBRARY

302 SOUTH HUACHUCA
BENSON, AZ 85602
(520) 586-9535




