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Attached for your signature is the Explanation of Significant Differences (ESD) for the Apache
Powder Superfund site final Record (ROD). The purpose of the ESD is to enhance the sel ected
groundwat er renedy for the perched and shal |l ow aquifer groundwater and to add additiona
flexibility in cleaning up contam nated soils

The first conponent of this ESD allows for the perched groundwater to be extracted and treated
by constructed wetlands (rather than by a brine concentrator) in conjunction with the extraction
and treatnment of the nitrate-contam nated shall ow aqui fer groundwater in the southeast portion
of the site.

The second conponent of this ESD allows for two | ocations (a northern and southern |ocation) for
siting the constructed wetlands to treat the nitrate-contam nated shal | ow aquifer, including the
use of a pipelines or several pipelines to carry the nitrate-contam nated groundwater fromthe
extraction wells to the treatnment areas

The third conponent of this ESD allows for the recharge of the treated perched and shal | ow
aqui fer groundwater by gravity-flow pipeline discharge to a shallow aquifer recharge |ocation
in Wash 3 for the northern area wetlands and to a shall ow aqui fer recharge location in Wash 6
for the southern area wetl ands

The fourth conponent of this ESD allows for additional shallow aquifer extraction wells to be
located in areas of high concentrations of nitrate to expedite groundwater cleanup

The fifth conponent of this ESD allows for the characterization, renoval, treatnent, and off-
site disposal of any newly discovered contam nated soils materials not previously identified in
the ROD pursuant to an EPA-approved Soils RD Workpl an

The need for these nodificati ons becane apparent during the renedial design activities at the
site. W believe it is appropriate to address these nodifications through an ESD at this tine.

EPA provided the State of Arizona with a fifteen day comment period on this ESD. Comments
received fromthe Arizona Departnent of Environmental Quality and the Arizona Departnent of

Wat er Resources are included in Section IV of this ESD. In addition, EPA will publish a notice
in the San Pedro Valley News-Sun and the Arizona Daily Star newspapers which describes this ESD
and its availability for review This ESD and all docunents that support the changes and
clarifications herein will be contained in the Admnistrative Record for the Apache Powder
Superfund site prior to the comrencenent of the renedial actions affected by this ESD

Pl ease Contact Andria Benner at 744-2361 or David Rabbino at 744-1336, if you would |ike any
addi tional information regarding this ESD.



APACHE POADER SUPERFUND SI TE
EXPLANATI ON CF S| GNI FI CANT DI FFERENCES
for the FINAL REMEDY RECORD OF DECI S| ON

April 1997
I. | NTRODUCTI ON

On Septenber 30, 1994, the United States Environnental Protection Agency (EPA) signed a
Record of Decision (ROD) for the final renedy at the Apache Powder Superfund site in St. David
Arizona. The State of Arizona concurred with the remedy selected in the 1994 ROD. EPA now is
nodi fying the ROD to explain differences between the renedy selected in Septenber 1994 and the
remedy currently under design and planned for inplenentation at the site. These changes are not
fundanental alterations of the remedy described in the 1994 ROD.

Under Section 117 of the Conprehensive Environnental, Response, Conpensation, and Liability
Act of 1980 (CERCLA), as anended by the Superfund Anmendrment and Reaut horization Act of 1986, and
pursuant to 40 C. F. R Section 300.435(c)(2)(i)(55 Federal Register 8666, 8852 (March 8, 1990),
EPA is required to publish an Explanation of Significant D fferences (ESD) when significant (but
not fundanmental) changes are being considered to a final renedial action plan as described in a
ROD. EPA has nmade a few i nportant changes that nodify the ROD requirenents but did not alter
t he hazardous waste nmanagenent approach that EPA selected in the ROD. The changes wi |l enhance
the effectiveness of the renmedy and pronote nore effective cleanup of the site. The purpose for
each of these changes is described in detail in Section Ill of this docunent.

Thi s docunent provides a brief background of the site, a summary of the renedy selected in
the 1994 ROD, a description of howthis ESD affects the remedy originally selected by EPA in the
1994 ROD, and an expl anation of why EPA is making these changes to the ROD, EPA is issuing this
ESD #1 in order to take into account infornation received by EPA during the on-goi ng groundwat er
nmonitoring and field investigative activities related to the final design for cleanup

This ESD proposes to nodify the previously selected renmedy selected for the site at foll ows:

(1) allow for the perched groundwater to drain to the shallow aquifer to be extracted and
treated by constructed wetlands (rather than by a brine concentrator) in conjunction with
the extraction and treatnent of the nitrate-contani nated shall ow aquifer groundwater in
the southeast portion of the site

(2) allowfor two locations, a northern and southern location, for siting the constructed
wetl ands to treat the nitrate-contam nated shal | ow aquifer, including the use of a

pi peline or several pipelines to carry the nitrate-contam nated groundwater fromthe
extraction wells to the treatnment areas

(3) allow for the recharge of the treated perched and shal | ow aqui fer groundwater by
gravity-fl ow pi peline discharge to a shall ow aquifer recharge |ocation in Wash 3 for the
northern area wetlands and to a shallow aquifer recharge location in Wash 6 for the

sout hern area wetl ands

(4) allow for additional shallow aquifer extraction wells to be located in areas of high
concentrations of nitrate to expedite groundwater cleanup; and

(5) allow for the characterization, renoval, treatnment, and disposal in a hazardous waste
or solid waste disposal facility of any newly di scovered contaninated soils materials not
previously identified in the ROD.

Al t hough this ESD nodifies the renedy for the perched groundwater in the southern portion
of the site, the inplenentation of this portion of the remedy will be delayed at |east two years
whil e EPA eval uates the effectiveness of the constructed wetlands to treat the nitrate
contami nation in the northern portion of the site. Ntrate is contam nant of concern both in
the northern and southern portions of the site. The results of the first treatment systemin the
northern portion of the site will provide valuable data for the southern area. Qperational and
performance nonitoring data fromthe northern area groundwater wetlands systemmay lead to



adjustnents in the extraction and treatnent strategy for the southern area. After tw years of
study, EPA nay recommend that rather than building a second wetlands, the nitrate contani nated
groundwat er fromthe shall ow aqui fer adjacent to the perched zone in the southern area be punped
to the already constructed wetlands in the northern area.

This ESD and supporting docunentation will becone part of the Apache Powder Admi nistrative
Record Copi es of the Adm nistrative Record for the Apache Powder site (including this ESD) have
been placed at the followi ng | ocations:

Benson Library EPA Regi on 9 Superfund Records Center
302 Sout h Huachuca 95 Hawt horne Street - 4th Fl oor
Benson, Arizona 95602 San Francisco, California 94105

(602) 586-9535 (415) 536-2000

EPA provided a fifteen (15) working day comment period for the State of Arizona in accordance
with 40 CF. R R Section 300.515(h)(3). The State of Arizona's coments on this ESD are

sumari zed in Section IV of this docunent and are al so included in the Apache Powder

Adm ni strative Record file. Pursuant to 40 CF.R Section 300.435(c)(2)(i), EPAw Il publish a
notice summarizing this ESD in a najor newspaper of general circulation A fornmal public coment
period is not required for an ESD.

I'l.  BACKGROUND
A Site Background and Description

The Apache Powder Superfund site is |located approxinmately 7 mles southeast of Benson and
2.5 mles southwest of St. David, in Cochise County, Arizona. The Apache N trogen Products,
Inc. (ANP) property conprises 945 acres. The site study area (approxi mately 9 square nil es)
i ncludes areas of nitrate-contam nated groundwater and surface water |ocated outside ANP' s
boundary. The San Pedro River bounds the eastern side of the site running fromthe southeast
corner of the property north towards the northwest. The predom nant topography is "badl ands",
characterized by eroded ridges and hummocks di ssected by northeast trendi ng washes.
Approxi mately ei ght residences are located i mediately north of the facility, in the vicinity of
nmonitoring wells 17 and 18. The San Pedro R ver National Conservation Area (SPRNCA), owned by
the Bureau of Land Managenment, is |located approximately two mles south of the site along the
San Pedro River (Figure 1).

ANP began operation in 1922 as a manufacturer of industrial chem cals and expl osi ves.
Currently, ANP nanufactures nitric acid, solid and liquid amoniumnitrate, and nitrogenous
fertilizer solutions. ANP also distributes explosives materials to mning conpanies. ANP has an
interimstatus permt under the Resource Conservation and Recovery Act(RCRA) for treatnent of
expl osive wastes in its Ash and Burn Area. The Ash and Burn Area, also known as the Qpen
Burn/ Qpen Detonation (OB/ QD) Area, is currently undergoing closure review by the Arizona
Departnment of Environmental Quality (ADEQ under its RCRA program authority.

Prior to 1971, facility wastewater conposed of washdown and bl owdown waters fromits power
house cooling tower and nitric acid plant, and fromthe | oadi ng, unloading, and storage of raw
materials and products, was di scharged on site into dry washes which flow to the San Pedro
River. From 1971 until March 1995, wastewater was di scharged into unlined evaporati on ponds on
site. The conbination of these two activities resulted in nitrate-contam nati on of a perched
groundwat er zone, the shallow aquifer and the surface water of the San Pedro River. The site
was first identified as environnental problemin the early 1980s, proposed by EPA for listing on
the National Priorities List (NPL) in 1986, and placed on the list in 1990.

B. Renedies Selected in the 1994 RCD
The renedi es selected in the ROD for the perched groundwater, the shallow aquifer

groundwat er and soils are shown in the second colum of the attached tables 1, 2, 3, 4 and 5.
The proposed changes to the ROD included in this ESD are shown in the fourth col um.



I'11. MDD FI CATIONS TO THE ROD REMEDY

A Treat ment of the Perched G oundwater by Constructed Wtlands in Conjunction wi th Treat nment
of the Shallow Aquifer in the Southeast Portion of the Site (Rather Than by a Brine
Concentrator)

The ROD identified two separate groundwater areas for treatnent: the perched groundwater
zone, to be treated by a brine concentrator, and the shallow aquifer, to be treated by
constructed wetlands. Because recent groundwater nonitoring data indicate both that the perched
zone is dewatering very rapidly and that the nitrate concentrations have dropped to | evels that
could be effectively treated in a constructed wetl ands, EPA now proposes treating both the
perched zone and shal | ow aqui fer together in constructed wetlands rather than by two separate
treatnment technol ogies, additionally, recent investigation activities indicate that the
remai ni ng perched and shal | ow aqui fer groundwater are very simlar in water quality. Because
t he physical distance between these two areas is only 150 feet and they are hydraulically
connected, it now appears nore technically and econonical ly feasible to choose extraction
locations that will provide for capture of perched groundwater after it has entered the shall ow
aqui fer.

The ROD identified the use of a separate extracti on systemfor punping the perched
groundwater into the brine concentrator. EPA now proposes to extract both the contan nated
perched and shal | ow aqui fer groundwater fromone point in the southeast corner of the site. Due
to ANP's process wastewaters no | onger being rel eased to the evaporation ponds as of April 1995
individual wells are drying up in the perched zone w thout any additional action being taken
New extraction wells in the perched zone may go dry or only be an efficient punping |ocation for
alimted period of time. The cost of nobving these extraction wells or reconfiguring piping
woul d be high. Rather than designing a perched zone extraction systemwhich will need constant
changes it should be nore cost effective and technically feasible to extract the perched
groundwater at the point it enters the shallow aquifer, an estinated 150 feet fromthe currently
defi ned eastern boundary of the perched groundwater zone. Locating one extraction well and
constructed wetlands treatnent systemin the southeast corner of the ANP facility will
acconpl i sh both source control of the perched groundwater zone and treatnent of the geographic
area of the plune with the second highest |levels of nitrate contam nation (Figure 2).

B. Two Locations (a Northern and Southern Location) For siting the Constructed Wtlands to
Treat the Shallow Aquifer, Including the Use of a Pipeline or Several Pipelines to Carry
the Nitrate-Contam nated G oundwater fromthe Extraction Wlls to the Treatnent Area

ANP has presented several alternatives on proposed siting |ocations for the constructed
wet | ands to EPA and the ADEQ To support these alternatives, ANP has updated the groundwater
nodel and conpl eted the analysis of a set of |owlevel aerial photographs, in addition to the
soi |l borings described above. (A detailed description of these activities is sumarized in the
draft Renedi al Design Workplan for Shall ow Aqui fer Groundwater, Revision 4.0, dated Septenber
30, 1996, which is available in the Benson Library site repository.) After discussing the
feasibility of each of these alternatives in the context of this updated and new data, the
agenci es and ANP reached consensus on two areas as strong candidates for siting the wetlands.

Northern Area Wetlands to be Located North of ANP Facility

EPA, ADEQ and ANP agree that the first set of constructed wetlands for treating the
shal | ow aqui fer should be located in a relatively "stagnant" portion of the shallow aquifer
north of the ANP facility near the area where the concentration of nitrate in the shall ow
aqui fer is the highest and where the groundwater circulation is low This areais in the
vicinity of shallow aquifer nonitor wells MM1 7 and M¥ 18 and is referred to as the "northern
area". Siting the first set of constructed wetlands in this area will capture the
nitrate-contam nated shall ow aquifer plume as it mgrates north. It also will naximze
treatnent in the area with the highest levels of nitrate where several residences are |ocated
and where there is the nost potential for new residential devel opnent(Figure 2). This first set
of wetlands woul d be constructed during the spring of 1997



Sout hern Area Wl ands to be Located Near Southeast Boundary of ANP Property

A second set of constructed wetlands will, if needed, be sited in the southeast corner of
the ANP property to treat both the shallow aquifer in the southeast corner of the ANP property
and water fromthe adjacent perched groundwater zone together (Figure 2). This area is another
"stagnant" portion of the shallow aquifer in the vicinity of nonitor wells M¥14 and MV 15 and
is referred to as the "southern area.” This area is where the perched and shal |l ow aquifer
converge, the concentrations of nitrate are very simlar in both (unlike previously), and the
perched zone was the original source for the contam nation now found in the shallow aquifer in
the southern area. Construction of the southern area treatnent wetl ands woul d begin
approxi nately one year after the full-scale operation of the northern area treatnent wetl ands

C Recharge Treated Perched and Shal | ow Aqui fer G oundwater by Gravity-Fl ow Pipeline D scharge
to a Shall ow Aqui fer Recharge Location in Wash 3 for the Northern Area Wetlands and to a
Shal | ow Aqui fer Recharge Location in Wash 6 for the Southern Area Wetl ands

The nethod of recharge of treated perched and shal | ow aqui fer groundwater was not specified
in the ROD because additional groundwater nodeling, investigation and nonitoring needed to be
conpl eted during renmedi al design. During 1995 and 1996, ANP conpl eted several field studies and
investigations. Based on the results of this data, ANP conpl eted an eval uation of various
recharge alternatives. Various concerns were raised by the State agencies, ADEQ and the Arizona
Department of Water Resources (ADWR) regarding the beneficial use of the treated effl uent
Because ANP coul d not quantify the anount (if any) of treated effluent that woul d reach the
shal  ow aqui fer and or the San Pedro River if the treated effluent were discharged into a wash
adj acent to the wetlands treatnent areas, EPA and the State agencies concurred that ANP should
recharge the treated groundwater via gravity-flow pipeline discharge to shallow aquifer recharge
| ocations al ong Wash 6 for the southern area wetlands and Wash 3 for the northern area wetl ands
(see Figure 2). The recharge woul d occur once the groundwater is treated to the federal and
state drinking water standard of 10 parts per mllion (ppm for nitrate

QG her recharge options which were considered, included constructing pipelines in Wash 3 and
Wash 6 to transport treated effluent directly to the San Pedro River (SPR) or the SPR
floodplain. This would have required permts fromthe Arny Corps or Engineers if sited in a
floodpl ain and nay have inpacted the habitats of endangered species, and could have resulted in
t he di sturbance of archeological sites in the area.

The use of a pipeline routed outside of a wash until it reaches a recharge |ocation al ong
the wash will be an efficient and effective nethod of recharge. The treated groundwater will
return quickly to the shallow aquifer systemand will reduce the level of nitrate in the
under | yi ng shal | ow aqui fer groundwater in the vicinity of the San Pedro River, Additionally, the
sel ected point of discharge should provide the ancillary benefit of enhancing the riparian and
ecol ogical quality of Wash 3, Wash 6, and the San Pedro River in this area of discharge. The
cost will be less than using reinjection wells

The treated groundwater will neet federal National Pollution D scharge Elimnation System
(NPDES) permt requirenents

None of the other recharge alternatives studied, including agricultural irrigation
secondary use, are as cost-effective or efficient for recharging the treated groundwater to the
shal | ow aqui fer. However, untreated shall ow aquifer groundwater or treated effluent nmay be
provided for agricultural use under certain conditions. This could occur in areas where there
is a high concentration of nitrate in shallow aquifer groundwater or where the shallow aquifer
is not present. An adequate nonitoring well network and proxinmity to the extraction or recharge
pi pel i nes woul d be necessary.

D. Locate Additional Shallow Aquifer Extraction Wells in Area of H gh Concentrations of
Nitrate to Expedite G oundwater O eanup

After the extraction and treatnent systens have been operational for several years,
groundwat er nmonitoring data may indicate that the initial extraction wells are not sufficient to
capture the nitrate-contam nated groundwater plune. If necessary, additional extraction wells
will be installed.



Northern Area Wetl ands

Renedi ation of this area involves treatnment of the extracted groundwater fromthe shall ow
aqui fer in two phases. Contami nated shall ow aquifer groundwater would be extracted initially
fromone extraction well located in the vicinity of nmonitoring M¥17 and MWV 18 and transported
via a pipeline routed along private and county property until it crosses onto ANP property to
the northern area wetlands treatnent area. After the northern area wetlands have been operating
an estinmated four years, areview will be conducted to determine if an additional shall ow
aqui fer extraction well and the correspondi ng pi peline would be required to conpletely capture
the contamnation in this area

Sout hern Area Wetl ands

Renedi ati on of the southern area al so involves extraction of groundwater fromthe shall ow
aqui fer in two phases. The first phase would extract groundwater in the vicinity of nonitoring
well MW 14. The second phase woul d extract groundwater in the vicinity of nonitoring well
MM 15. This would facilitate the overall cleanup of the shallow aquifer while cleaning up any
cont am nat ed perched groundwater draining into the shallow aquifer. During the first year or two
of operation of the northern area extraction and wetl ands treatnent systens, nonitoring data
obt ai ned woul d be collected to determne if additional nonitoring wells or other design
nodi fications are needed for the southern area extraction and wetlands treatnent systens.

E. Characterize, Renove, Treat, and Dispose Of-Site Any Newy D scovered Contam nated Soils
Materials Not Previously Identified in ROD

Due to the recent discovery of several druns which nmay contain dinitrotol uene-cont am nat ed
soil in the vicinity of one of the inactive ponds, EPA proposes expanding the soils renmedy to
include characterization, renoval, treatnent and off-site disposal of any previously
unidentified waste materials discovered in any of the soils on-site. The purpose of this
proposed change is to incorporate other geographic areas of the site, not previously identified
in the Septenber 30, 1994 ROD, to be included in the soils cleanup renedies for the site. The
cl eanup of any other soils areas of the site will be identified in the Soils Renedial Design
(RD) Workplan to be approved by EPA. The Soils RD Workplan WI Il describe the additional areas
to be characterized, the contam nants of concern the soils materials proposed to remain on the
site, the soils proposed for renoval and, as appropriate, proposed treatnent technol ogies,
proposed treatnent facilities, and proposed disposal facilities. Additionally, the Soils RD
Workplan will identify any additional contam nants di scovered during the RD investigative phase
whi ch may require new cl eanup standards to be added to an anended ROD.

I'V. SUPPCRT AGENCY COMMVENTS

The Arizona Department of Environnental Quality (ADEQ and the Arizona Departnent of Water
Resources (ADWR) reviewed this ESD. Both ADEQ and ADWR support the proposed changes in this
ESD. The ADEQ finds the ESD to be an adequate and accurate representati on of the approved
changes to the renedi al design/renedial action The ADWR additionally provided the follow ng two
comrent s:

1. The renedi al action at the site, as nodified by this ESD, is not anticipated to negatively
i npact the base flow in the nearby perennial reach of the San Pedro River, according to
conput er nodel i ng

2. The nethod of groundwater recharge included in this ESD was designed to avoi d waste of
groundwater in the area in order to preserve groundwater for future users. The nethod of
recharge described in this ESD took into consideration the fact that groundwater
conservation is an concern for area residents particularly those with donestic wells.

V. STATUTORY DETERM NATI ONS

In light of the new information that has been devel oped, EPA believes it is appropriate to
nodi fy the selected renmedy as set forth in this ESD. EPA believes that the renedy for the
Apache Powder site will remain protective of human health and the environment, will continue to
conmply with federal and state requirenments that are applicable and rel evant and appropriate to
this renmedial action, and will continue to be cost-effective. In addition, the revised renedy



uses pernmanent solutions and alternative treatnent technol ogies to the maxi num extent
practicable for This site. Wile the changes and clarifications contained in this ESD are
significant, none of the proposed changes fundanentally change the renedy. EPA believes these
nodi fications to the renedies will be cost effective, and accel erate the clean-up and
restoration of the groundwater and the soils at the Apache Powder Superfund site.

VI. PUBLI C PARTI Cl PATI ON ACTI VI TI ES

EPA has presented these changes to the renedy in the formof an ESD because the changes are
of a significant but not fundanental nature. EPA provided the State of Arizona with a fifteen
(15) day conment period on this ESD. EPA also held a community neeting in St. David, Arizona on
Novenber 14, 1996 to di scuss the recommended changes to the ROD contained in this ESD #1. In
accordance with Section 117(c) of CERCLA, 42 U S.C. Section 9617, EPA will publish a notice in
the San Pedro Valley News-Sun and the Arizona Daily Star newspapers which describes this ESD and
its availability for review |In accordance with 40 CF. R Section 300.435(c)(2)(ii), this ESD
and all docurents that support the changes and clarifications herein were contained in the
Adm ni strative Record for the Apache Powder Superfund site prior to the commencenent of the
renmedi al actions affected by this ESD
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