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Executive Summary

A Five-Year Review of the Hassayanpa Landfill Superfund Site in Maricopa
County, Arizona was conpleted in Septenber 2001. The Five-Year Review was
required by statute and undertaken because hazardous substances, pollutants,
or contanminants remain at the site above |evels that allow for unrestricted
use and unlimted exposure. The triggering action for the review was the
initiation in August 1993 of construction of the first remedial action at the
Site. This is the first Five-Year Review for this Site

The August 1992 Record of Decision for the Site required inplenentati on of
actions that included two conponents: renediation of inpacted groundwater and
remedi ati on of soils and soil vapor above the water table, known as the vadose
zone.

The groundwat er renedy included extracti on of contam nated groundwat er
treatnent of the water using air stripping technol ogy, reinjection of the
treated water, and continued groundwater nonitoring to nmeasure the
effectiveness of the renedy. The groundwater cleanup standards included
Federal Maxi mum Contami nant Levels (MCLs) where they existed for a specific
contami nant and State of Arizona Health Based Qui dance Levels for contaninants
where no MCL was established. The requirement is that these standards shoul d
be met within all points of the contam nated aquifer

The vadose zone renedy included placenent of a RCRA cap over the hazardous
waste area of the landfill, as well as soil vapor extraction, vapor treatnent
and i npl ementation of access and deed restrictions.

The Five-Year Review eval uated these two conponents to ascertain that the
remedi al actions remain protective of human health and the environment as
originally intended by the Record of Decision. The Five-Year Review process
consisted of the following activities: interviews with nmenbers of the | oca
community; interviews with technical participants on the renedial action
including representatives of Arizona regul atory agencies; a regulatory review
a docunent review, and a Site inspection.

The results of the Five-Year Review indicate that the groundwater renedy and
the soil cap portion of the vadose zone renedy have renai ned protective of
human health and the environnent. However, a protectiveness deternination of
the soil vapor extraction and treatnment portion of the vadose zone renedy
cannot be nmade at this tine. The selected renedy required that soil vapor

cl eanup standards be at |levels that were protective of the groundwater
whereby mgration of contanminants fromthe vadose zone into groundwater did
not result in groundwater contam nation exceedi ng groundwater cleanup
standards. These soil vapor cl eanup standards that were set, based on
site-specific analytical nodeling, require further eval uation

Oiginally, the SESOL nodel was used for determning the soil vapor
perfornmance standards. This nodel and the correspondi ng perfornance standards
were approved in 1996. The Arizona



Departnment of Environmental Quality (ADEQ plans to subnit a letter to EPA
outlining concerns relative to the SESOL nodel and its current applicability
to this site. EPA will evaluate these docunented concerns over the next six
nonths, at which time a protectiveness determination relative to the soil
vapor extraction and treatnment phase of the renmedy will be nade.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site name : Hassayampa Landfill Superfund Site

EPA ID: AZD980735666

Region: IX  State: AZ City/County: Hassayampa / Maricopa County
SITE STATUS

NPL status: B Final O Deleted O Other (specify)

Remediation status (choose all that apply): O Under Construction M Operating 0O Complete

Multiple OUs? O YES ENO Construction completion date: 04 /30 /1998

Has site been put into reuse? O YES E NO
REVIEW STATUS

Reviewing agency: B EPA 0O State O Tribe 0O Other Federal Agency

Author name: Kathleen Salyer

Author title: Work Assignment Manager Author affiliation: EPA Region IX

Review period: 12/01/99 to 9/28/2001

Date(s) of site inspection: 01/19/2000

Type of review: M Statutory
O Policy (O Post-SARA O Pre-SARA O NPL-Removal only
O Non-NPL Remedial Action Site O NPL State/Tribe-lead
O Regional Discretion)

Review number: B 1 (first) [O2(second) 0O 3 (third) O Other (specify)

Triggering action:
H Actual RA On-site Construction of Groundwater O Actual RA Start at OU#
Remedial Component O Previous Five-Year Review Report
O Construction Completion
O Other (specify)

Triggering action date: August 1993 (Beginning of Construction of Groundwater Remediation
Component)

Due date (five years after triggering action date): August 1998

E:\155719\FINAL REPORT\tables\TABLES\5Yr_Sum_Form.wpd IX



Five-Year Review Summary Form

Deficiencies:

A protectiveness determination of the soil vapor extraction and treatment portion of the vadose
zone remedy cannot be made at this time. The selected remedy required that soil vapor cleanup
standards be at levels that were protective of the groundwater, whereby migration of contaminants
from the vadose zone into groundwater did not result in groundwater contamination exceeding
groundwater cleanup standards. These soil vapor cleanup standards that were set, based on
site-specific analytical modeling, require further evaluation.

An evaluation of remedial options for uncapped and Pit 1 polygon area, a small area of the site
that does not meet the established performance standards, is needed. If the Soil Vapor Treatment
System is restarted, testing for potential formation of dioxin and furans in treatement system
effluent is necessary.

There are no significant deficiencies with regard to the groundwater component. Although
incidents of non-compliance have occurred. The dewatered zone should be evaluated.

Recommendations and Follow-up Actions:

Originally, the SESOIL model was used for determining the soil vapor performance standards.
This model and corresponding performance standards were approved in 1996, The Arizona
Department of Environmental Quality (ADEQ) plans to submit a letter to EPA outlining concerns
relative to the SESOIL model and its current applicability to the site. EPA will evaluate these
documented concerns at which time a protectiveness determination relative to the soil vapor
extraction and treatment phase of the remedy will be made.

Soil vapor sampling conducted in early 2000 indicated that established cleanup goals have been
achieved in the capped areas of the site. If three additional confirmation sampling rounds confirm
that the agreed to performance standards have been achieved, EPA may agree to closure of the
capped areas. If that occurs, EPA could approve full dismantling of the SVTS equipment. On the
other hand, if compliance sampling results exceed the performance standards , EPA may require
that the SVTS be restarted and that sampling for dioxins occur.

The soil vapor sampling confirmed that an uncapped area near the northern perimeter, near the
former Pit 1 disposal area, has not met the cleanup goals. The EPA is currently evaluating options
to address the uncapped area, including: (1) placement of a cap over the uncapped area north
from Pit 1; (2) construction of a system of passive vents in selected capped and uncapped
locations, to promote remediation of the uncapped area; and (3) treatment of vapors in the
uncapped areas with carbon absorption.

The EPA has requested increased maintenance and monitoring requirements that should
minimize future groundwater treatment deficiencies and help evaluated the effectiveness of this
remedy to meet the performance standards. It has been requested that an evaluation of the
dewatered zone be completed.

Protectiveness Statement(s):

The results of the five-year review indicate that the groundwater remedy and thr soil cap portion of
the vadose zone remedy have remained protective of human health and the environment.
However, a protectiveness determination of the soil-vapor treatment portion of the vadose zone
remedy cannot be made at this time. Further evaluation of the current soil-vapor performance
standards is necessary to determine whether they are protective of groundwater. It is expected
that this evaluation will take approximately six months to complete, at which time the
protectiveness determination will be made.

E:\155719\FINAL REPORT\tables\TABLES\5Yr_Sum_Form.wpd X



Fi ve- Year Revi ew Report
Hassayanpa Landfill Superfund Site
Mari copa County, Arizona



1.0 | nt roducti on

The United States Environmental Protection Agency (EPA) has conducted a
five-year review of the remedial actions inplenented at the Hassayanpa
Landfill Superfund Site (the Site), in Maricopa County, Arizona (Figure 1). To
assist the EPA, CHRM HI LL has prepared this report, which docunents the
results of the five-year review

The purpose of the five-year review process is to eval uate whether the remedy
at the Site is protective of human health and the environment. The methods,
findi ngs, and concl usions of reviews are docurmented in five-year review
reports. In addition, five-year review reports identify deficiencies, if any,
found during the review, and provide recomendations for addressing them

This reviewis required by statute. EPA nust inplenent five-year reviews
consi stent with the Conprehensive Environnmental Response, Conpensation, and
Liability Act (CERCLA). CERCLA Section 121(c), as anmended, states:

If the President selects a renedial action that results in any hazardous
subst ances, pollutants, or contanminants renmaining at the site, the

Presi dent shall review such renedial action no |l ess often than each five
years after the initiation of such renmedial action to assure that hunan
health and the environment are being protected by the renedial action
bei ng i npl erment ed.

Consequently, this Five-Year Review Report has been undertaken because
hazar dous substances, pollutants, or contam nants remain at the Site above
levels that allow for unrestricted use and unlimted exposure.

This is the first Five-Year Review Report for the Hassayanpa Landfill
Superfund Site. The triggering action for this reviewis the initiation, in
August 1993, of construction of the groundwater renedial conponent, the first
remedi al construction activity at the Site.

Therefore, this initial Five-Year Review Report will actually address an
ei ght-year period of activities at the Site.

1.1 Fi ve- Year Revi ew Process

The Hassayanpa Landfill five-year review was |ed by Kathleen Salyer, the EPA s
project manager for the Site. She was assisted by David Cooper, a conmmunity
rel ati ons specialist at EPA, and received technical support from CHM HI LL.

The five-year review consisted of the following activities: a review of

rel evant docunents (see Appendix A); interviews with nenbers of the | ocal
community; interviews with technical participants on the renedial action,
including representatives of Arizona regul atory agencies; a regulatory review,
and a site inspection (Appendix B).



2.0 Site Chronology

The chronology of key events for the Site are provided below.

Chronology of Key Events

Event/Document Occurred/Issued Approved
Hazardous Waste Disposal April 20, 1979 to

October 28, 1980
National Priorities List June 10, 1986 July 22, 1987

Administrative Consent Order No. 88-08
m Remedial Investigation Report
m Feasibility Study Report
Record of Decision
Unilateral Administrative Order No. 93-09
m  Groundwater Pilot Study

O Design Report

O Construction

O Pilot Operation
m Soil Cap
O Design Report
0 Construction
O Remedial Action Report
Consent Decree No. CIV 94-1821
m Hydraulic Containment Evaluation Report

(Redesignates Groundwater Pilot Study as the
Groundwater Remediation System [GRS])

m GRS
O Performance Standards Verification Plan

O Remedial Action Report

February 7, 1991
May 8, 1992

July 19, 1993

August 20, 1993 to
March 7, 1994

March 1994 to June 1995

January 13, 1994

April 8 to June 27, 1994
August 28, 1995 (final)
September 2, 1994
January 17, 1995

July 17, 1995

April 24, 1996 (final)
September 16, 1996 (final)

February 19, 1988
April 4, 1991
May 20, 1992
August 6, 1992
March 30, 1993

August 23, 1993

March 17, 1994

September 25, 1995
November 28, 1994

June 1, 1995
July 21, 1995

March 26, 1996

September 19, 1996

\proj\155719\Final_Rpt.wpd



Chronology of Key Events (continued)

Event/Document

Occurred/lIssued

Approved

m Soil Venting and Treatment System (SVTS)

0 Design Report
Addendum No. 1
Addendum No. 2

O Construction of Soil Vapor Wells

O Construction of SVTS
O Performance Standards Verification Plan
O Remedial Action Report

Preliminary Close-Out Report

Completion of Remedial Action

September 6, 1995
October 18, 1995
December 19, 1995

February 28 to
March 6, 1996

June 10 to July 29, 1996
August 29, 1996
February 5, 1998 (final)

October 13, 1995

January 16 and 22,
1996

May 9, 1997
April 30, 1998
September 30, 1997
April 30, 1998

\proj\155719\Final_Rpt.wpd



3.0 Si te Background

The Hassayanpa Landfill Superfund Site is located in a rural, desert area of
Mari copa County, Arizona, about 40 miles west of Phoenix. The Site location is
in the southeast quarter of Section 3, Township 1 South, Range 5 West. Figure

1 presents a regional map showi ng the location of the Hassayanpa Landfill. The
Superfund site, as defined by the Record of Decision (ROD), is situated in the
northeastern corner of the landfill. Figure 2 illustrates where hazardous

wastes were disposed of within the landfill.
3.1 Overvi ew of Subsurface Conditions

The Hassayanpa area is very arid, with annual precipitation averaging 6 to 8
i nches per year. The Hassayanpa R ver is |located approximately 0.5 mle east
of the Site; the river is a losing epheneral river that flows only after a
heavy rain, except where return irrigation water discharges into the drainage
channel . The Arlington Mesa, a basaltic formation, lies south of the Site
about 1.5 niles (Figure 1). A weathered basalt |ayer, approxi mately 17 feet
thick, originates fromthe nmesa south of the Site. This |ayer exists bel owthe
Site at about 57 feet bel ow ground surface, and dips to the north and
northeast. The Site is located in an alluvial-filled basin, which has been
influenced by the nearby river and nesa. The basin consists of extrenely

vari abl e lithol ogi ¢ sedinents

Regi onal hydrogeol ogic units at the Site include, in order of increasing
depth, recent alluvial deposits, basin-fill deposits, and the bedrock conpl ex.
The basin-fill deposits have been classified into the upper, mddle, and | ower
alluviumunits. The upper alluviumunit was the target of hydrogeol ogic
investigations for the Remedial Investigation (R'). The upper alluvium unit
has been subdivided, in order of increasing depth, into an upper alluvia
deposits unit, a basaltic lava-flow unit, and Units A and B, which are the

wat er - bearing deposits (Errol L. Montgonery Associates, Inc. [ MeA], My 24
1994) .

The upper alluvial deposits unit at the Site is conposed of a coarse-grained
zone (chiefly interbedded silty sand and gravelly sand, with carbonate
cementation and caliche layers) and a fine-grained zone (chiefly silty, clayey
fine sand and sandy silt and clay with siltstone and cl aystone interbeds). The
coar se-grai ned zone occurs fromland surface to an average depth of about 36
feet. The depth to the top of the fine-grained zone at the Site ranges from 36
to 60 feet below | and surface. Thickness of the fine-grained zone at the Site
ranges from7 to 37 feet; the average thickness is about 28 feet (MRA, My 24,
1994) .

The basaltic lava-flow unit at the Site consists chiefly of basaltic |ava-flow
rocks, which are generally weathered in the upper part of the unit and are
general ly vesicular. The upper surface of the basaltic lava-flow unit is
irregular, which is typical for basalt flows in the region. Depth to the top
of the basaltic lava-flow unit at the Site ranges from39 to 74 feet bel ow
land surface; average depth is about 59 feet. Thickness of the unit at the
Site ranges from1l to 29 feet; average thickness is 17 feet. Thickness of the
unit generally decreases to the north and northeast (MA, May 24, 1994).



The upper alluvial deposits at the Site were subdivided into Unit A and Unit B
for characterization purposes; therefore, the regional extent of these units
is uncertain. The aquifer beneath the Site is characterized as ani sotropic
(properties vary with direction), which is often encountered where sedi nents
are highly heterogeneous. Cenerally, the sedinents in the upper portion of the
aquifer (Unit A which is approximately 30 feet thick), are finer grained and
| ess perneabl e than the sediments directly beneath (Unit B). Unit A consists
of interbeded clays and silts: Unit B is defined by the first sandy |ayer and
extends to the Pal o Verde cl ay.

Figures 11 through 16 present groundwater and potentionetric |evel contours
that were measured in 1999 for Units A and B. The piezionetric | evel neasured
in Unit B can apparently range fromapproxinmately 4 to 10 feet above the top
of Unit B, and fromapproximately 12 to 17 feet below the water level in Unit
A. Therefore, although groundwater flowis primarily lateral, there is a
vertical conponent of hydraulic gradient.

Al though there is not a distinctly |ess permeable | ayer separating Units A and
B, seasonal hydrographs indicate poor hydraulic communication between these
units. Results of continuous water |evel nonitoring conducted in 2000 indicate
that the potentiometric level in Unit B can vary seasonally by as nmuch as 9
feet, and that water levels in Unit A varied about 1 foot.

3.2 Overview of H storical Activities at the Site

The approxi mately 10-acre property, currently owned by Maricopa County, was
used for disposal of hazardous wastes from April 20, 1979 to Cctober 28, 1980.
Di sposal of hazardous wastes was conducted under a manifest program operated
by the Arizona Departrent of Health Services (ADHS). An inventory of the
information provided in the manifests indicate that over 3 mllion gallons of
l'iquid hazardous wastes and approxi mately 4,000 tons of solid hazardous wastes
were di sposed of at the Site during the period of operation (Figure 2).

Di sposal was conducted w th approval of ADHS.

The former hazardous waste disposal area is |ocated adjacent to a sanitary

landfill also owned by Maricopa County (Figure 3). The unlined sanitary

landfill operated from 1961 until June 1997 for disposal of donestic and solid
waste. Approxi mately 47 acres of the 77-acre area owned by the County received
solid waste during the active life of the landfill. The sanitary landfill has

received regul atory closure fromthe State and has been capped. The Arizona
Department of Environmental Quality (ADEQ requires that the County conduct
bi annual monitoring of four groundwater wells and that the County maintains
soil gas probes around the landfill to nmonitor for oxygen and nethane.

Bi annual nonitoring is conducted on the Unit A groundwater at four nonitoring
wel |l locations (MV8UA MNOUA MMI10UA, and MM 11UA). G oundwater is
nonitored for volatile organi c conmpounds (VCCs).

Investigation of the former hazardous waste |andfill began in 1981, shortly
after disposal at the |ocation ceased. The forner hazardous waste di sposal
area was listed on the National Priorities List on July 22, 1987. Under the
terns of Administrative Consent Order No. 88-08, and with EPA oversight, a
group of the potentially responsible parties known as the Hassayanpa Steering
Committee (HSC) conmpleted an Rl inl1991 and a feasibility study (FS) in 1992.



Hazar dous substances, particularly VOCs and seni-vol atile organi c conpounds
(SVQCs), were detected in the soil and groundwater in concentrations above

Ari zona heal t h-based gui dance | evels (HBGLs) and above Federal Maxi num

Cont ami nant Levels (MCLs) for groundwater. Utimately, the follow ng chenicals
of potential concern (COPCs) at the Site were identified:

. 1, 1-dichl oroet hane

. t et rachl or oet hene

. trichl or oet hene

. 1, 1-dichl oroet hene

. 1, 2-dichl oropropane

. 1, 1, 1-trichl oroethane
. trichlorotrifl uoroethane
. trichl orof | uor oret hane

. cis-1, 2-dichloroethene

In addition, nmetals (including chrom um copper, and | ead) have been detected
in waste and soil at the Site. However, concentrations of these netals in soil
do not significantly exceed regul atory |evels.

Initial remedial actions began in 1993 with the construction of a G oundwater
Pilot Study (GPS), required under the terns of the Unilateral Administrative
Oder (UAO No. 93-09. In 1994, Consent Decree No. ClV 94-1821 required the
HSC to conpl ete the remedy, addressing contam nation in groundwater and soil
vapor conponents at the Site (Figures 3 and 4).

The ROD specified the MCLs that were sel ected as groundwat er cl eanup standards
for the Site. For those groundwater contam nants detected at the Site for

whi ch no MCLs exist, HBG.s proposed by the State of Arizona were selected as
groundwat er cl eanup standards. The groundwater cleanup standards were
specified to be met at all points within the contaninated aquifer. Sinilarly,
the ROD specified that soil vapor cleanup standards woul d be defined as |evels
that protect groundwater quality (meaning that the migration of contaninants
fromthe vadose zone to groundwater will not result in groundwater
contamination that exceeds the groundwater cleanup standards). The soil vapor
cl eanup standards were to be deternined through site-specific analytical

nmodel i ng conducted during the renedial design stage.

The 1994 Consent Decree established performance standards for the Site, which
were defined as cl eanup standards; standards of control; and other substantive
requirenents, criteria, or limtations set forth in the ROD and in its own
attached scope of work (SOWN. The SONin the Consent Decree identified

speci fic contam nant concentrations that nust be achieved to attain the
groundwat er renedi ati on performance standards. The SOWal so specified that the
EPA woul d approve soil -vapor cleanup |evels, based on the results of the

addi tional investigation (M A, February 7, 1994), which would neet the vadose
zone performance standards.

3.3 Land and Resource Use
The site was used as a nunicipal landfill at the tine the renedial action

deci sion was nade (August 1992) and had a continued |ife expectancy of
approxi mately 10 years. The Hazardous Waste Area (HWA) of the landfill was



al ready fenced and out of service. Surrounding | and use includes nostly desert
(undevel oped) land with sone cultivation (approximately one-sixth of the tota
surroundi ng | and use). Vegetation is sparse and includes creosote and salt
bushes.

The land is owned and operated by Maricopa County, which had signed a 20-year
| ease on the 77-acre parcel fromthe Federal Aviation Adm nistration (FAA).
After the | ease expired, the parcel was transferred to Maricopa County by

qui t cl ai m deed

A regional aquifer consisting of basin-fill deposits underlies the site and
conprises the principal source of groundwater to wells in the area. Wthin a
three-mle radius of the Site, 349 groundwater wells have been identified, 172
of which potentially service individual residences. The nearest downgradi ent
donmestic well at the tine of the ROD was approxi mately 2,500 feet south of the
Site. No projections for potential future | and use were made at the tine of
the issuance of the ROD.

4.0 Renedi al Acti ons

The foll owi ng sections summari ze the renedial actions sel ected, and the
i npl enent ati on, operation, and mai ntenance of the renedial systens.

4.1 Renedy Sel ection

The ROD for the Hassayanpa Site was signed on August 6, 1992. The sel ected
remedy presented in the ROD addressed the threat of exposure to contam nated
groundwat er through the extraction of contani nated groundwater and treatnent
to federal and state regulatory levels (Figure 5). The sel ected renedy
required that these |evels be net throughout the contam nated aquifer. The

i mpl enent ati on of deed restrictions provided further protection by ensuring
that drinking-water wells were not installed onsite.

By requiring soil vapor extraction to |levels that were considered protective
of groundwater quality, the selected renedy presented in the ROD attenpted to
ensure that vadose zone contami nants (soil and soil vapor) would not mgrate
to groundwater. The sel ected renedy addressed the threat of ingestion and
contact with contam nated waste and soil through the use of access and deed
restrictions, and a cap over the former hazardous waste di sposal area

The remedy established in the ROD was sel ected based on existing land use in
t he Hassayanpa area at that tine. Changes that have devel oped in |land use in
t he Hassayanpa area since the issuance of the ROD, as well as potential |and
use changes in the future, are discussed in Section 5.6

The remedy was separated into two prinmary conponents:

(1) The groundwat er conponent of the remedy included extraction of
contam nated groundwater, treatment of the water using air-stripping
t echnol ogy (vapor phase carbon adsorption to be performed as necessary
to neet federal, state, and county regul ations pertaining to air
em ssions), reinjection of the treated water, and continued groundwater
nonitoring to neasure the effectiveness of the remedy (Figure 3).



(2) The vadose zone conponent of the remedy included capping the 10-acre
hazardous waste area of the landfill with a cap that conplies with the
substantive cappi ng requirements of Subtitle C of the Resource
Conservation and Recovery Act (RCRA). The purposes of the construction
of the RCRA cap over the hazardous waste area was to prevent direct
contact with contam nated waste and soil left in place, to reduce
infiltration of water, to reduce the release of VOCs into the
at nosphere, and to inprove the efficiency of the soil vapor extraction
system (Figure 4).

Vadose zone anal yti cal nodeling was conducted in 1994 to project onsite
concentrations for VOCs in soil vapor within the vadose zone that m ght
potentially result in VOC concentrations in groundwater that exceed the
groundwat er performance standards established by EPA in the ROD.

The soil vapor perfornmance standards are the VOC concentrations in soi
vapor that are projected, via nodeling, to result in VOC concentrations
in groundwat er that equal the groundwater performance standards. These
soi |l vapor performance standards were then conpared with results of soi
vapor nonitoring to develop target zones for soil venting at the Site
(Conest oga- Rovers & Associates, Inc. [CRA], August 29, 1996). Revised
vadose zone anal yti cal nodeling, which now incorporates into the node
the effects of the flexible nmenbrane liner (FM.) cap on the landfill,
was approved by EPA (EPA, March 9, 2000). As a result, the soil vapor
perfornmance standards were revised (MRA, March 27, 2001). The vadose
zone conponent of the selected renedy included performng onsite soi
vapor extraction at all |ocations where soil vapor |evels exceeded

cl eanup standards. The vapor was treated using vapor phase carbon
adsorption or catalytic oxidation technol ogy. Furthernore, the ROD
required inplenentati on of deed and access restrictions at the Site as a
part of the vadose zone conponent of the renedy. The perinmeter fencing
was required to be upgraded and maintained to restrict access, and
long-termdeed restrictions were to be inposed on the property.

4.2 Renedy | npl enentati on

The remedy at the Site was inplenented by separately addressing the two
primary conponents: the groundwater and the vadose zone

4.2.1 I npl enentati on of the G oundwater Renedi al Conponent

Under the terns of the UAO the HSC was responsi ble for designing and
inplenenting a GPS for extraction and treatnent of groundwater (Figure 3). A
pilot scale punp and treat systemwas constructed in late 1993 and early 1994,
and began operating in March 1994 (CRA and MRA, Septenber 21, 1993).
Cont am nat ed groundwat er was punped from four groundwater extraction wells to
a building (hereafter referred to as the Treatnent Facility), |located on the
west side of the forner hazardous waste disposal area, to renmove VOCs through
an air-stripping treatment system The treated water was then punped to an
injection well, approxinmately 500 yards west of the forner hazardous waste

di sposal area, for reinjection

In 1995, the GPS was re-designated as a full-scale GRS, as discussed in the



Hydraul i ¢ Contai nnent Eval uation Report (MRA, January 17, 1995). The GRS
extracts groundwater fromthe contam nated, uppernost water-bearing zone,
referred to as Unit A using four extraction wells (EW1UA EWZ2UA EW3UA
and EW4UA). The extracted groundwater is then treated and injected into the
deeper, nore perneable portion of the aquifer, referred to as Unit B, via
injection well IW1UB. An evaluation was conducted to determ ne the
appropriate location for the injection well (CRA and MRA, Septenber 21, 1993),
and potential well sites were considered at locations at the Site, as well as
at locations north, south, east, and west of the Site. Locations north and
west were believed to have the greatest remedi al advantage, and because the
current location to the west of the Site is owned by Maricopa County, that
well site was chosen. The design called for injection into that unit of

aqui fer because Unit B was believed to have the capacity to handle the
estimated injection rate. Table 4-1 summarizes the conmon constituents in
groundwater for Unit A and Unit B.

The GRS extracts contami nated groundwater fromfour Unit A extraction wells at
a total average pumping rate of 6 gallons per mnute (gpm during 2000.
Approximately 3 mllion gallons of groundwater were extracted by the GRS
during 2000. This extracted groundwater is then treated using air stripping,
and injected into Unit B. The system consists of the foll ow ng conponents:

. Fourteen Unit A groundwater nonitoring wells, MMI1UA through MV 14UA
. Four Unit A extraction wells, EWI1UA t hrough EW4UA
. Ei ght Unit B groundwater monitoring wells, MM 1UB through MM 4UB,

MV 6UB, MM 9OUB, MN10UB, and MWV 15UB
. Unit Binjection well 1W1UB, for injection of the treated water

. The groundwater treatnent system which includes the air stripper and
associ ated pi pi ng, punps, and controls

The GRS has generally been in constant operation since its inplenentation.
Section 4.3.1 sunmari zes the operations and nai ntenance history of the GRS
since its construction.

4.2.1.1 Eval uati on of GRS Perfor mance

Wat er-1 evel neasurenents and groundwater results fromthe nonitoring wells at
the Site indicate that lateral hydraulic containment is being achieved.
Figures 10 through 16 illustrate groundwater |evel contours for Unit A and
Unit B. Figure 17 illustrates unit |evel hydrographs for Unit A and Unit B
from 1988 to 2000. Sections 4.3.1.1 and 6.1 al so discuss the functionality of
the remedy as intended by the decision docunents. Inspection of Figures 22,
23, 24, and 25 illustrate concentrations of VOCs and groundwater |evels for
2000, 1999, 1998, and 1993. Mnitoring events indicate that the GRS is

contai ning and capturing the groundwater contam nati on. However, the geonetry
of the contam nant plume has changed over tine and should continue to be
nmonitored and evaluated in future annual reports. Figure 19 illustrates
concentrations of VOCs in groundwater from5 Unit A wells from 1989 to 2000.
The total concentration of VOCs detected in the groundwater extraction wells
is shown in Figure 20, and the rate and total amunt of VOCs in groundwater



removed is shown in Figure 21. The nonitoring results indicate that VOC
concentrations have fluctuated over time and no general decreasing trend is
evident. G oundwater concentrations will continue to be evaluated by the
monitoring program At this tine, it appears that the GRS renedy is effective;
however, it is too early to determne if the performance standards will be
nmet .

According to MBA, HSC s contractor, 48 pounds of VOCs were renmoved in Unit A
by the GRS from 1994 through 2000 (MRA, 2001) (Figure 21). MRA has al so
estimated the total mass of VOCs in groundwater based on groundwater results
fromthe nonitoring wells during April 2001 to be approximately 60 pounds
(Figure 10). 1. Therefore, it appears that the overall perfornmance of the GRS,
as intended by the design requirenents, is adequate. The GRS has slowy
depressed the water levels within Unit A potentially dewatering the

contami nant or contam nated zone (Figures 17 and 18). The water table wll
equilibrate to its former | evel when the GRS is concluded. It is unknown what
contaminants may have been stranded after the water table was | owered. Mre
inmportantly, it is unknown what effect this zone will have on groundwater
after the GRS is stopped and the water table equilibrates to its fornmer

el evation. An evaluation of potential contami nation of the forner and current
capillary fringe zone (dewatered zone) should be conpl eted, including an

eval uation of how water |evel effects water quality.

4.2.2 | mpl ement ation of Vadose Zone Renedi al Conponent

The soil vapor component of the remedy included deed and access restrictions
at the Site. The ROD required that [ong-termdeed restrictions be inposed,
restricting future |and use of the property and groundwater beneath the Site.
In addition, the Consent Decree, signed in 1994 by the HSC, required that the
Omner place a copy of the decree on file with the Recorder’s Ofice in

Mari copa County. Consequently, each deed, title, or other instrunent conveying
an interest in the property shall reference the recorded | ocation of the
Consent Decree and any restrictions applicable to the property under it. The
Site owner, Maricopa County, recorded the Consent Decree, as required, on
January 4, 1995, inposing the deed restrictions.

Access controls at the Site included a 6-foot high, chain-link perineter fence
that was constructed in June 1994. Gates were installed adjacent to the
Treatnment Facility and south of the northwest corner of the Site. Signage,

i ncl udi ng warni ng signs and a phone nunber for contacting the EPA, have been
installed on the perinmeter fence.

Under the ternms of the UAO the HSC was responsi bl e for designing and
inplenenting a soil cap to entirely cover the former hazardous waste di sposal
area (Figure 4). A substantive change to the conceptual design of the cap, as
presented in the UAO was approved by EPA prior to construction. The design
change invol ved the use of an engi neered FM. system based on EPA's concerns
about the integrity and perneability of a soil cap. The desi gn change was
neant to produce a |ower hydraulic conductivity and to ensure a higher |evel
of quality control than nay have been available with a soil cap.

The cap was constructed from April through June 1994 and is still in place.
According to the Renedial Action Report-Construction of Soil Cap (MA, August
28, 1995) and associ at ed



1 The mass estimate of VOCs in groundwater was based on VOC concentrations
measured in the Unit A extraction and nmonitoring wells during the April 2001
moni toring round using the follow ng assunptions: (a) Distribution of VOCs in
groundwater at the Site is smoothly varying, as it would be if a single source
| ocation were responsible for all VOCs at the Site. However, this may not be
an accurate assunption for the Site. (b) Concentrations of VOCs between data
points can he interpolated linearly. (c) The zero part-per-billion contour
line passes through wells where VOCs were not detected, including EW1UA
EW2UA, MM 2UA, MM 3UA, MWV 11UA, and MM5UA. (d) The zero part-per-billion
contour |ine passes outside wells where VOCs were detected, including MV 12UA
and MM 13UA. (e) Porosity of Unit Ais 35 percent. (f) Saturated thickness of
Unit Aranges from20 to 25 feet within the area projected to contain VCCs.

i nspection reports docunenting the construction of the soil cap, the design
consisted of (frombottomto top) an existing soil layer; a soil bedding
layer; the FM., which was approximately 10 acres in area and manufactured of
40-m | HDPE; a drainage layer; filter fabric; a soil cover, and a top
vegetative cover |ayer. The drainage |ayer, which |ies above the FM,, is nade
of sand. The soil cover consisted of backfill material compacted to 95 percent
standard Proctor density using vibratory rollers, with the application of
water as an aid to conpaction. Protrusions through the cap at well vaults were
fitted with prefabricated boots, which were heat-welded to a skirt and then
wel ded to the liner. Each boot was additionally secured with a stainless-stee
belt at the point where the structure exits the subgrade

Desi gn documents for the SVTS were prepared in 1995, and construction was
begun in February 1996. Renedi ati on of the vadose zone was designed to occur
by extracting soil vapor froma series of vapor extraction wells drilled into
both fine-and coarse-grained soils in areas where vadose zone conditions were
believed to be a threat to groundwater quality. The extracted soil vapor woul d
then be treated with technol ogy designed for a m ni numof 90 percent
destruction efficiency of organic vapors. The ROD had originally specified
that the soil vapors would be treated using either vapor-phase carbon
adsorption or catalytic oxidation, as determ ned during renedi al design
However, based on findings during the design phase, including concerns about
catal yst fouling associated with chlorinated conpounds in soil vapor, the HSC
proposed thermal oxidation for treatnment of soil vapors. The thermal oxidation
system was designed to use the solvents in the influent air streamas a fue
source. The preheated VOC-|1aden soil vapor would enter the conbustion chanber
where the burner would heat the vapors to the desired oxidation tenperature
(1, 400 degrees Fahrenheit), with the desired retention time. Renaining fue
source requirenents would be provided by propane fuel (CRA, January 30, 1998).
EPA approved the Soil Venting Design Report on January 22, 1996

Figure 4 presents the layout of the wells, piping, and treatment system The
systemwas started up on July 29, 1996; system commi ssioning was conpleted in
July 1997. According to construction docunentation, during its period of
operation, the SVTS consisted of the follow ng equi prent:

. El even soil vapor nonitoring/extraction (SVME) wells drilled into the
coarse-grai ned, upper vadose zone (wells SP1 through SP-6, W1, P-1
VB-2c. NW2, and NE-1)

. El even SVME wells drilled into the fine-grained, |ower vadose zone
(wells SP-1 through SP-6, W1, P-1, VB-2f, NW2, and NE-1)



. Piping to the SVTIS treatment unit

. The SVIS treatnent unit itself, which consists of a thermal oxidation
system designed with a 600 standard cubic-feet-per-mnute flow capacity,
and an organi c destruction efficiency of at |east 90 percent

. Ei ght dual - conpl etion passive injection wells (V-1 through V-38)

. One dual -conpl etion active injection well (V-9)

. Ei ght dual - conpl etion, vadose zone pi ezometers (PZ-1 through PZ-8)

. Twel ve soil -vapor nonitoring wells (SP-7, SP-8, P-3, SE-1, N1 through

N3, N\W1, NE-3, VB-1, VB-3, and VB-4)
. A condensate renoval system

Between the initial startup and July 1997, significant operational problens
occurred, including the breakdown of mechani cal conponents, unreliable water
supply, problens with storage capacity of wastewater and caustic, ash buil dup
in the heat exchanger, and quench/scrubber packing failure. Several changes
were made to the initial design of the SVTS during construction and startup.
In 1998, additional operational problens arose involving condensate collection
at several |ocations along one of the extensions of the soil vapor I|ines,
partially blocking vapor flow fromthe vapor wells (ADEQ April 27, 1998). EPA
requested that the HSC begin periodic sanpling of the condensate as a
condition for condensate commingling with SVTS wastewater. In addition, EPA
requested that HSC assess and mitigate condensate buildup w thin the header

pi pi ng. A Condensate Eval uati on and Managenment Plan was submitted | ater that
year (CRA and MBA, August 18, 1998) and a condensate col | ecti on system was
constructed thereafter. The problens with operation of the SVIS will be

di scussed further in Section 4.3.2.

4.2.2.1 Eval uati ons of SVTS Performance

Four conpliance tests were performed on the SVIS to evaluate its destruction
effectiveness and to deternmine its performance status. The dates and results
of the tests are as follows:

. A conpliance test on August 27-28, 1996 denonstrated that the SVTS net
the required 90 percent organic destruction efficiency, and was in
conpl i ance.

. On March 4, 1998, another conpliance test was conducted on the SVTS;
again it met the required destruction efficiency.

. A test conducted on Cctober 29-30, 1998 resulted in the SVIS failing to
neet the required destruction efficiency. CRA estimated the radius of
influence of the SVTS based on the observed vacuumin soil vapor wells
(Figure 9). (CRA, Septenber 18, 2000). As a result of the failure of
this conpliance test, the heat exchanger was renoved and a new one was
manuf actured and installed. Consequently, the SVTS was shut down for
repairs until February 1999.



. A third conpliance test was conducted on March 4, 1999; it indicated
that the SVTS again net the required 90 percent efficiency and was in
conpl i ance.

Al t hough the SVTS was found to be in conpliance during the fourth testing, in
early March 1999, the EPA requested that the system be shut down because of
concerns about potential formation of dioxins and furans. D oxins and furans
may form as by-products of inconplete conbustion when chlorinated VOCs are
oxi di zed. Since that tinme, the SVIS has been partially deconm ssioned to
preserve sel ected equi pnent.

At the tine of this report, the EPA is conducting an eval uati on of several
aspects of the vadose zone remedy. Figures 5 through 8 illustrate interpreted
contour maps of VOC concentrations in soil vapor. The primary focus is to

eval uate the potential risk posed to groundwater fromresidual contam nants in
t he vadose zone. The secondary focus is to gain a better understanding of the
characteristics of the conbined influent vapor to the SVTS. This information
will help in evaluating the performance of the SVISif it is put back into
servi ce.

In 1996, both EPA and ADEQ had approved of the use of the SESO L nodel for
deternining the soil vapor perfornmance standards. ADEQ has recently questioned
the applicability of the SESOL nodel to the site, and correspondi ngly, the
protectiveness of the soil vapor performance standards. ADEQ s concerns are
currently being evaluated, and a final decision on the use of the SESO L nodel
and the protectiveness of the soil vapor performance standards will be
docunented in an addendumto this Five-Year Review Report.

At EPA's request, the HSC recently col |l ected soil vapor sanples at sel ected
wells in the areas of the vadose zone targeted for renediation (MA, 2000).
Results of the sanpling are as foll ows:

. Eval uation of the Capped Area - Initial sanpling of the area capped with
the FM., conducted in February and April 2000, indicate that the cleanup
| evel s have been net, based on performance standards determ ned using
the SESO L nodel. However, as stated above, EPA is currently evaluating
the protectiveness of the soil vapor performance standards. In addition,
a sanpling round was conducted in Cctober 2000 and April 2001, and
results have been subrmitted to EPA. One nore round of confirmation
sanpling is required in Novenber 2001 before EPA can deternine if the
perfornmance standards have been attai ned,

If confirmation sanpling confirms that performance standards have been
met, EPA will concur on closure for the capped area of the Site.

If confirmation sanpling indicates that the cleanup | evels have not been
met, HSC will prepare a plan to address this area. If the SVISis
restarted, em ssions fromthe thernal oxidation unit will be sanpled for
dioxin. If emssions sanpling is required, concentrations fromthe
thermal oxidation unit nust be below the 10x-6 risk | evel, as
denonstrated through a risk assessnent.

The recent soil-vapor sanpling effort also included nonitoring for



met hane, oxygen, carbon dioxide, trace organic gases, and percent of the
|l ower explosive limt (LEL). Results indicated that |arge concentrations
of met hane, percent LEL, and carbon di oxi de, and | ow concentrations of
oxygen were encountered at vapor wells |located, in general, near

muni ci pal landfill cells adjacent to the south and west boundaries of
the Site. The source of nethane at these vapor wells (e.g., SP-2, SP-3,
SP-5, SP-6, and SP-7) is believed to be bi odegradati on of buried

muni ci pal waste at the nearby landfill cells. Soil-venting operations
are thought to have drawn soil vapor toward the vapor extraction wells
fromthe adjacent nunicipal landfill cells. The relatively small oxygen

concentrations at the sane vapor wells are consistent with |arge nethane
and carbon di oxi de concentrations detected at these wells (M&A, May 18,
2000) .

. Eval uati on of Uncapped Area - An area north of one of the historical
di sposal pits at the Site, referred to as Pit 1 and |ocated on the
northern edge of the forner hazardous waste di sposal area, was not
covered with the FML cap (Figure 4). Recent sanpling of this uncapped
area indicates that soil-vapor performance standards determ ned using
the SESO L nodel have not been net in this location for one VOC. This
| ow concentration is in the uncapped area and is quite low w th respect
to the adjacent capped area. However, because this area is not capped,
these | ow concentrati ons are predicted by nodeling to inpact
groundwater. In addition, if soil-vapor extraction wells are operated
only in this uncapped area, they nay actually worsen conditions by
pul li ng hi gher concentrations of contamnants into the uncapped area
than may have m grated by passive nmechani sns.

If cleanup levels are later found to be attained in the capped portions
of the site, restarting the SVIS solely to address this small, uncapped
area nmay be problematic. Consequently, the HSC is currently eval uating
possi bl e renedi al options: (1) extending the FML or a soil cap to cover
the uncapped area, (2) incorporating a passive venting systemto pronote
remedi ati on of the uncapped area, or (3) treating vapors in the uncapped
area by soil-vapor extraction with carbon absorption.

CRA has estimated that approxi mately 3,734 pounds of total VOCs were renoved
fromthe vadose zone by the SVIS. MRA has estimated that the renai ning mass of
VOCs in the vadose zone is approxi mately 4,271 pounds2 (CRA, Cctober 11, 2000
and MRA, 2001). Effectively, all contam nation renoved was fromthe vapor
phase.



4.3 Systens Operations and Mint enance

The foll owi ng sections discuss the operations and nai ntenance (&\ of the
remedi al systens used as a part of the remedy for the groundwater and the
soi | -vapor conponents

4.3.1 Operations and Mai ntenance of the Groundwater Renedi al
Conponent

The GRS nonitoring has consisted of the foll ow ng:

. G oundwat er | evel measurements of nonitoring, extraction, and injection
wel |'s

. Pump rate and injection rate neasurenents

. Col |l ection of groundwater sanples fromnonitoring wells and extraction
wel |'s

. Col l ection of water sanples fromthe air-tripper influent and effluent

See Table 4-6 for the nonitoring schedul e.
4.3.1.1 &M of the GRS

The HSC s nmonitoring results indicate that COPCs in groundwater have not been
detected and confirmed in the perineter nonitoring wells. Together with
groundwat er | evel data, this indicates that the GRS has been hydraulically
containing the lateral novenent of the contami nant plune. Figures 10 through
16 illustrate groundwater-|evel contour maps. Figures 17 and 18 illustrate

wat er -1 evel hydrographs. No COPCs have been detected and confirmed in Unit B
nonitoring wells. According to M&GA, the vertical groundwater flowis very
slow, on the order of 0.16 to 0.36 foot/year, because of the fine-grained
nature of the Unit A It is uncertain if contamnants in Unit Awll reach the
Unit B nonitoring wells at detectable levels in the tinme period of groundwater
remedi ation, considering this vertical flow rate, advection, adsorption, and
di spersi on.

Dat a suggest that the GRS has been functioning as designed (reporting
typically non-detect levels in effluent water and at perinmeter nonitoring
well's for contam nants of concern). Figures 22 through 25 present the results
of a 2000, 1999, 1998, and 1993 nonitoring event, respectively, show ng
concentrations of VOCs in Unit A groundwater. However, during the past five
years there have been sone significant equi prent nal functions and nai nt enance
concerns. Three key operational incidents are discussed bel ow

. A problemoccurred with the GRS on March 17, 1998, initiated by a
shutdown of the air-tripper blower. The Programmabl e Logic Controller
(PLC) failed to shut down the extraction wells and the transfer punps to
the injection well. Water continued to punp into the injection well,
injecting into Unit B, for approxinately 8 hours w thout active
treatment by the air stripper



After the incident, repairs and corrective actions were nade to the
unit. Corrective actions primarily consisted of reprogrammng the PLC to
sense the water level in the equalization tank, which receives water
fromthe extraction wells. The PLC was al so reprogranmed to start and
stop the transfer punp at pre-set water |evels (bypassing a dead-band
switch that had apparently mal functioned, |eading to the incident).
According to docunmentation prepared by the HSC s contractors (MA, April
24, 1998), the PLC is now programmed to verify that both the
air-stripper blower and the transfer punp are on. In addition, a
redundant safety swi tch has been added, which bl ocks startup of the
transfer punp unless the air-stripper blower is running. Consequently,
the system should now require the air-stripper blower to be operating
before the transfer punp will operate.

In another incident, routine sanpling results froma June 1999 sanpling
event revealed that the effluent fromthe air stripper contained

1, 1-di chl oroet hene at concentrati ons above the MCL, in addition to

det ect abl e concentrati ons of 1, 2-dichl oropropane,
trichlorotrifluoroethane, and trichl oroethene. After evaluation of the
air-stripper unit, it was suspected that a build-up of carbonate
deposits on the underside of the bottomtray of the unit may have
affected the efficiency of the groundwater treatment. The buil d-up may
have reduced untreated water flow rate through the perforations in the
tray, and hanpered aeration of the water, causing a reduction in
effectiveness of the unit. Back flow did not enter the wells. Each well
i s equipped with a check val ve above the punp. However, water flowed
fromthe GRS building to the well heads only when the sanpling ports at
the wells were opened for sanpling operations. The incident nay have
caused the injection of extracted groundwater, with concentrations of
COPCs above MCLs, to be injected into Unit B groundwater for as little
as a few weeks or as nmuch as six nonths, based on the nonitoring
schedule at the tine. As a result of the incident, the HSCinitiated -
and EPA approved - an annual disassenbly and cleaning of the unit. This
upgr aded mai nt enance schedule will be reflected in the revised O&M
Manual . In addition, the EPA has requested nonthly mnonitoring of
effluent fromthe air-stripper unit (see Section 4.3.1.2).

Anot her recent incident discussed in the Annual Mnitoring Report for
1999 (MBA, March 22, 2000) describes a period when the system shut down
because of a faulty high-water-level alarmin the equalization tank.
During the Novenber 1999 sanpling round, the extracti on punps were found
to be shut down. It was determ ned that although the punps were not
operating, water flowed out of the wellhead sanpling port during

sanpl i ng, because of back flow fromthe influent pipeline. The punps
were then put back into operation; however, the punp in EW2UA
eventual |y shut off again. In February 2000, the influent pipe check
val ves were inspected; it was determ ned that they needed to be

repl aced, and that the check valves for EW2UA and EW4UA were stuck in
the open position. Because sel ected check val ves and punps were not
functioning during the Novenber sanpling round, it was determ ned that
the sanples collected fromthe extraction wells during the Novenber
sanpling round were not representative groundwater sanples. As a result
of this problem the influent manifold was redesigned during the spring
of 2000.



This incident was addressed in the Annual Mnitoring Report for 1999,
under the G oundwater Renediation System Mddifications Section that

di scusses the period of operation. The incident is reported in Table 9
of that report, which lists the historical shutdown peri ods.

Overal |, the Annual Mnitoring Report calculated the GRS down tine at 22
percent for 1999 (as shown in Table 4-2), and 6.7 percent for 2000 (as shown
in Table 4-3). Table 4-4 summarizes the rate and vol une of water extracted and
injected during 2000. The great majority of the down time is the result of one
issue: the problemw th the suspected buil d-up of carbonates in the
air-stripper unit. Increased mai ntenance of the air-stripper unit shoul d nake
reoccurrence of the event unlikely. In 2000, uptime had improved to 93 percent
during the year.

In the past, other causes of shutdown included unpl anned power outages,

mal function of the air stripper and unpl anned hi gh-water levels in the

equal i zation tank. Because of its location in a rural area, unreliable

el ectrical power supply to the Site may be unavoidable. In addition, effluent
wat er sanpling has reported concentrations of VOCs in the past (Table 4-5).
The increased requirenent for nonthly nonitoring of treated effluent fromthe
systemis the result of the recent O&MJ problenms and is currently justified. To
protect the deeper aquifer, monthly nonitoring is warranted and shoul d

conti nue. Furthernore, EPA is now requiring sem -annual sanpling for VOCs at
sentinel nmonitor wells, and seni-annual neasurenent of groundwater |evels in
all Unit A and Unit Bwells at the Site (EPA, Decenber 10, 1999).

Records provi ded by MBA indicate that O%M costs for the GRS have increased
recently, chiefly because of inprovenents in O%M procedures, increased
reporting requirenents by EPA associated with the mal functions, and increased
monitoring requirements to investigate potential inpacts fromoff-site

punpi ng. Approxi mate annual costs for O&MJ of the GRS are summarized as

fol | ows:

1998 $91, 075
1999 $135, 069

These costs are said to include adm nistrative costs and utility expenses at
the Site.

4.3.1.2 | ssues Regarding the &M Pl an for the GRS

Initial requirements for &V were presented in the G oundwater Pilot Study
Operation and Mi ntenance Manual (CRA and MRA, June 1995). The HSC is required
to nonitor both the hydraulic contai nment of contaninated groundwater and the
effectiveness of the groundwater renediation system As shown in Table 4-6,
the O%M manual for the GRS established a schedule for nonitoring the chem cal
and hydraulic data fromall monitoring wells, and groundwater treatment system
influent and effluent. In addition, it specified routine, schedul ed inspection
of equi prment, including the functionality of wells and precast concrete

vaults; the equiprment in the Treatnment Facility; the flow neters, pipes, and
val ves; and safety equi pment and tool s.



Results of nmonitoring and inspections have generally been subnitted to the EPA
by the HSC in the HSC s routine reports, on a nonthly, quarterly, and annual
basis. In addition, C&M needs have changed with nodifications to the system
and because of two failures of the GRS, which resulted in contam nated water
being injected into Unit B (EPA, Decenber 10, 1999), as discussed above in
Section 4.3.1.1. During the five-year review technical interviews, several
intervi enees commented that the GRS O%M Manual needs to be revised.

In July 1999, MRA proposed revisions to the O&M Manual ; the proposed revisions
were reviewed by ADEQ and EPA. Correspondence regarding this issue (MA,
Novenber 6, 1999) presents ADEQ requests for enhanced nonitoring at the Site
(e. g., nonthly downl oadi ng of data | oggers, an additional onsite monitoring
well, additional nmonitoring of offsite wells, and GRS nonthly sanpling of
influent and effluent) and other issues.

After consideration of MGA' s proposals and ADEQ s comments regardi ng the
adequacy of groundwater nonitoring (M&A, Novenber 6, 1999), EPA issued a
request for imedi ate changes to nonitoring frequencies, to continue until

eval uation of the issue was further considered and resol ved during the
five-year review (EPA, Decenber 10, 1999). As a result, EPA is now requesting
that the HSC submit an addendumto the GRS OM Manual that nakes the follow ng
changes to nonitoring and O%M schedul es:

. Changes to the frequency of sanpling for VOCs (1) Fromannually to
sem -annual | y: MW 1UA, MM 1UB, MM 2UA, MW 2UB, MM 3UA, MM 3UB, MM 8UA,
MM OUA, MM IUB, and MM13UA (2) Fromsem -annually to nonthly: GRS
effluent (3) Fromsem -annually to quarterly: GRS influent

. Changes to the frequency of water |evel neasurements (1) From annual |y
to sem -annually: all Unit A and B wells (2) Fromannually to
installation of pressure transducers and data |oggers with quarterly
downl oadi ng of data: MN2UA, MN2UB, MM4UA, MMGB6UA, MM IOUA, MWV IOUB, and
MM 15UB (3) Froma previously unnonitored well to the installation of a
pressure transducer and data | ogger with quarterly downl oadi ng of data:
Vel | 55-518966 (the Robinson Wll)

. Changes to the namintenance of the GRS to prevent carbonate build-up (1)
Twi ce annual ly, the air stripper wll be disassenbl ed, inspected, and
cleaned. If determned to be necessary, during disassenbly, the
air-stripper trays will be soaked in a trough filled with Baroid
Aqua-Cl ear MZA, a 48 percent sulfamc acid solution that renoves mineral
bui | dup not ot herw se renoved by brushi ng and scrapi ng. Foll ow ng
soaking, the acid is left in the trough to evaporate. Aqua- Cear wl|
not be circulated through the system

Further discussion of recommended C&M changes are provided in Section 7.1.
However, in sunmmary, it is recomrended that this enhanced nonitoring and C&M
program be inplenented for a period of one year and then be re-eval uated. As
di scussed in Section 7.1, an addendumrevising the GRS O%M Manual shoul d be
subnmitted by the HSC, documenting all necessary C&M changes resulting from new
equi pnrent and nonitoring or mai ntenance changes.



4.3.2 Operations and Mai ntenance of the Vadose Zone Renedi al
Conponent

Q&M of the soil-vapor remnedial conponent includes maintenance of both the
landfill cap and the SVTS.

4.3.2.1 O&M of the Landfill Cap

Requirenments for &M of the landfill cap are provided in the O%M Manual for
the Soil Cap (CRA and MRA, May 1995). Maintenance requirements for the cap

i nclude routine inspection, schedul ed nai ntenance, unschedul ed nai nt enance,
and recordkeepi ng of those activities. They include inspection and nai nt enance
of the access controls (fences, gates, signs, locks). Inspections of the cap
are required annual ly and after severe storns, any required maintenance nust
be conpleted within 60 days. The log fromthe annual inspection of the soil
cap has been included in the nonthly data submittals, Progress Reports, and
Annual Monitoring Reports submitted to the EPA

Only minor repairs to the soil cap have been required since its construction.
M nor damage and erosion caused by heavy rains required repairs to the cap in
1995, during the wet season after its construction, and on a few occasions
thereafter. The eroded areas were reportedly repaired after each event by
filling the eroded area with new soil and gravel, grading, and conpacting the
area to conformwi th the grade of the cap.

Costs for O%M of the cap have been mininal and have remai ned generally stable.
The annual costs, which have been provided by M&GA, are summarized as foll ows:

1998  $4, 085

1999  $3,514

4.3.2.2 &M of the SVTS

Requirenents for O&%M of the SVTS are provided in the O&M Manual for the SVTS
(CRA and MBA, revised January 30, 1998) and the Soil Vapor Perfornmance

Standards Verification Plan (CRA and M&A, August 29, 1996). The nonitoring
programincludes the followi ng activities:

. Measur enent of vapor flow and vacuum
. Measur enent of VOC concentrations using Pl Ds and/or FlDs
. Em ssions testing to conply with Maricopa County air enissions Rules

210, 320, and 330 (see Section 5.4 and Tabl e 5-3)

. Col l ection of soil vapor sanples for |aboratory anal yses (anal yti cal
net hods and the summary of sanpling results are presented in Tables 4
t hrough 7)

. Col l ection of sanples of wastewater and pipeline condensate for

| aborat ory anal yses



As previously mentioned, the SVTS experienced many operational problens during
its two years of operation. Table 4-8 summarizes significant repairs,

conponent repl acenents, and nodifications. System operational uptime had

i ncreased, however, to nore than 90 percent of the tine, prior to its being
shut down in Septenber 1998. Table 4-9 sunmarizes the weekly operating times
that were | ogged while the SVTS was in operation. The SVIS was initially shut
down because the unit was damaged by a lightning strike in Septenber 1998, and
subsequently failed to neet the required destruction efficiency. A though the
necessary repairs were made, the SVTS has renai ned shut down while EPA

eval uates the potential formation of dioxins and furans.

Costs for &M of the SVTS have been higher than originally anticipated, as a
result of the many mai ntenance issues. In 1999, the annual cost for Q&M
decreased significantly because the systemwas not in operation. The annual
costs for O& M have been provided by M& A and are as foll ows:

1998  $288, 509
1999  $168, 235

As di scussed above, EPA is currently evaluating options to address soil -vapor
issues in light of the agency’ s concern regardi ng operation of the SVTS.

4.3.2.3 I ssues Regarding the &M Pl ans for the Vadose Zone Renedy

The O%M Manual for the Soil Cap (CRA and MRA, May 11, 1995) has never
undergone revision, but it appears to be functioning adequately to address the
i nspection and O%M needs of the soil cap. Checklists generated during the nost
recent cap inspection are provided in each subsequent Annual Monitoring
Report.

The OM Manual for the SVTS was revised in January 1998 (CRA and MRA, January
30, 1998), and included revisions to “Section 7.0 M ntenance Instructions.”
As shown in Table 4-8, the SVTS has experienced a variety of &M probl ens,
including problens with the heat exchanger, and various punps, valves, and
gauges. Furthernore, the systemhas at tinmes failed to neet the required
destruction efficiency. Currently, EPA is evaluating the possibility that

soi | -vapor clean-up goals may have been attained in areas of the Site capped
with the FML. If that is the case, the EPA could approve full dismantling of
the SVTS equi pnent. However, if EPA deternines that the system shoul d be
restarted, outstanding O%M problens will be addressed as a part of start-up,
and the systemwill again be required to neet destruction efficiency goals. In
addition, EPA nay then require nmonitoring for dioxins and furans as a part of
re-starting the system Consequently, whichever scenario occurs, there is a
i kelihood that the C&M Manual for the SVTS could require a second revision.

5.0 Fi ve- Year Revi ew Fi ndi ngs

The follow ng sections discuss findings fromthe five-year review Findings
include information identified and eval uated during community interviews,
technical interviews, an Sl, a regulatory review, and during other data
acquisition activities.



5.1 Community I nterviews

Local residents, business owners, and school officials fromthe Hassayanpa
community, as well as concerned citizens, were interviewed regarding their
know edge of, or concerns about, the progress of the renedial activities at

Hassayanpa Landfill. The fol |l owi ng people were interviewed:

. d en Hi ckman, owner of H ckman Egg Ranch (HER) (interviewed on Decenber
1, 1999)

. Steve Briddl e, nenber of “Don’'t WAste Arizona” (interviewed on Decenber
1, 1999)

. Mary Rose W1 cox, Maricopa County supervisor (interviewed on March 22,
2000)

5.1.1 Key Comments Fromthe Community Interviews

Several of the interviewed nmenbers of the community had few or no questions or
concerns regarding the renedi ation of the Site. However, M. Hi ckman, the
owner of a business adjacent to the sanitary landfill property, said that he
was unconfortable with the slow progress of renediation, and comented that
hi s business could be negatively affected if water use at his property is
restricted because of its proximty to the Site. He is al so considering
purchasi ng another parcel of |and near the Site, and is concerned about future
use restrictions. In addition, M. H cknan expressed concern about the
potential release of emissions containing dioxin, if the SVTS is put back into
operati on.

Ms. Wl cox stated that she had an interest in |land reclamation of |andfill
property, in light of increasing devel opnent in the Hassayanpa area. She

expressed an interest in being notified regularly about activities at the
Site, so that she coul d keep her constituents inforned.

G her comunity residents were unaware of the existence of the Superfund Site
until the time of the interview, but all were famliar with the |ocation of
the sanitary landfill, and knew that it had recently closed. The primary
concern expressed during the coomunity interviews was that all contaninants be
contained within the boundaries of the Site.

5.2 Techni cal Interviews

From January 19 through January 21, 2000, the follow ng individuals were
interviewed in Phoenix, Arizona regardi ng their know edge of, or concerns
about, technical aspects of the renedy, and about issues related to operation
and nmi ntenance of the renedi al conponents:

o Kris Kommal an, ADEQ
. Julie Linn, ADEQ
D Nancy Lou M nkl er, ADEQ

. Ash Madhok, Maricopa County Departnment of Solid Waste Managenent



. Dal e Lieb, Maricopa County Environmental Services Departnent, Ar
Quality Division (AQD)

. G eg Wil l ace, Assistant Director for Hydrol ogy Section, DWR
. Bill Victor, MA

. Dennis Hall, MA

. John Li ndqui st, MA

. Steve Quigley, CRA

. Don Robi nson, CRA

On January 31, 2000, Mason Bolitho, DWR was al so interviewed, by conference
call, fromEPA offices in San Franci sco.

5.2.1 Key Comments Fromthe Technical Interviews

The follow ng sections provide a brief summary of key comments by sone of the
techni cal contributors who were interviewed during the five-year review

Arizona Departnent of Environmental Quality

Ms. Kommal an believes that |and use in the Hassayanpa area coul d change as a
result of increasing industrial growth nmoving west from Phoenix. In addition,
Ms. Kommal an has not been satisfied with the O&M reporting. She would like the
HSC to generate nore substantive and informative reports that provide
interpretation of data and a concl usion section. She would also like the HSC
to neet reporting due dates.

Ms. Linn suggested that the changing conditions at the Site, particularly
construction of a production well on an egg ranch south of the landfill, could
justify re-evaluation of hydraulic containment and reconsi deration of

noni toring requirenents and reporting.

Ms. Linn said that the nearest irrigation well is about three-quarters of a
mle to the northeast of the landfill; however, it is not in use. She

comrent ed that groundwater fluctuations observed during nonitoring of Unit B
at the Site may not be entirely the result of irrigation in the area, but nay
be influenced by seasonal precipitation and water use. She believes that
previous water-level nmonitoring at the Site has been inadequate. She al so
thinks that the |ocal basalt |ayer has not been studied closely enough, and
coul d have played a part in inpeding contam nant mgration through the vadose
zone.

Regardi ng the soil vapor conponent, M. Linn said that the vapor sanpling
protocol of HSC s contractors needs to be inproved. She said that the soil
vapor sanpling results (of emissions fromthe thermal oxidation unit) have
been so inconsistent, sanpling rounds cannot be conpared to one anot her.

Ms. Linn said she has some concerns regarding the remedy. She wonders if the
i nperneabl e cap may assist in contam nant migration downward or laterally into



the groundwater. In addition, she is concerned about the possibility of
degradation of the aquifer as a result of reinjection, particularly in |ight
of the two recent events of non-conpliant injection into the Unit B.

Arizona Departnent of Water Resources

M. Wl lace says that his primary concern, with respect to groundwater issues
at the Site, is the possibility of construction of several new power plants

pl anned for the Hassayanpa area and their effects on the regi onal groundwater.
He said that six new power plants have been considered for construction in the
area. To date, two have received siting pernmts and two nmore applications have
been proposed.

He does not believe the conditions at the Site have fully been defined,
particularly the basalt |ayer. He believes there could be a separation between
Units A and B, and that a good groundwater nodel woul d be hel pful in better
characterizing the Site conditions. In addition, he said he is concerned about
the rationale for using reinjection into the Unit B as an aspect of the
rermredy.

M. Bolitho said that when the renmedy was first designed and inpl enented, he
thought it was an appropriate and adequate approach, partially because the
Site was located in a very unpopul ated area. However, now there is the
potential for significant devel opnent in the area, and Phoenix is growing to
the west. Consequently, he has become concerned about the groundwater
treatnment systenis adequacy in light of future grow h.

Mari copa County

M. Madhok of the Department of Solid Waste Management discussed the County’s
plans to establish a tire disposal facility at a 160-acre site north of the
hazardous waste |landfill. The County has subnmitted a request to the EPA to use
uncontam nated water fromthe Site's groundwater extraction systemfor dust
control at the future tire disposal facility.

He said that the proximty of the Site has not affected the County’s decisions
regarding either this newtire disposal facility or the sanitary landfill to
the south. He said that because the County was identified as a primary
responsi bl e party at this Superfund site, they have routinely received reports
regarding activities throughout the renedial action. Because the monitoring
reports indicate that groundwater contam nation appears to be contained, they
have no concerns.

M. Lieb of the AQD nmentioned that the AQD does not receive funding for any
assi stance that they mght provide during renedial action at a Superfund site
such as Hassayanpa, making it difficult for the County to become significantly
invol ved. He is concerned, however, that efficiency of the SVIS be maintained,
if the systemis started up again. If the SVIS is placed in operation again,
M. Lieb stated that he would be concerned as to whether various equi prent (e.
g., scrubber) and systens (e. g., flowate, pressure neasurenent, calibration)
are working efficiently. He said that he presunes that Maricopa County Rul es
200, 220, 241, 320, and 330 probably apply to processes at the Site.

Errol L. Montgonery & Associates, Inc.
M. Hall believes the GRS has functioned well and remarked on the high
percentage (98 percent) of uptime for that system He said the O%M nmanual for




the GRS has been nodified in the past, and requires nore nodifications now to
refl ect changes in el ectronic equi pnent and sanpling requirenents.

M. Victor said that the GRS O&M costs have renained rel atively constant
t hroughout the project. Manpower for C&M activities and | aboratory costs have
been the highest contributor to O%M costs.

M. Victor considers the groundwater remedy effective, and believes it was an
overly conservative design. He believes the capture zone has been inpl emented
as favorably as possible for the Site, and that contai nnent has been
effective. He believes that there is no evidence that the Hassayanpa R ver has
had a significant influence on the shallow groundwater beneath the Site;
furthermore, the fluctuation in potentionetric levels in Unit Bis likely due
chiefly to the effects of groundwater punping for irrigation. He believes the
effects of the nearby H ckman production well have had only a nom nal

i nfl uence upon groundwater beneath the Site.

Conest oga- Rovers & Associates, Inc.

M. Robi nson believes the RCRA cap is getting stronger with time, and that the
m nor erosion that has occurred after a few | arge rainstorns has not been
detrinental to the effectiveness of the remedy. He has found the O%M nmanual
for the cap to be adequate.

M. Robi nson believes that because the soil vapor was sanpled at the well head
for characterization, it may not actually be representative of the contam nant
m x that enters the SVIS as influent. He suspects that there is a higher
concentration of non-targeted organic vapors, such as nethane, within the soil
vapor than has been presuned, contributing to operational problens with the
SVTS system and a higher utilization than expected of products that supply the
system including propane and caustic soda. He commented that, w th proper
moni toring of influent, he believes that the SVTS system woul d perform
adequately in the future.

M. Quigley believes the cap was over-designed and that the FM. makes
permeability al nost zero. However, the purpose of the cap design, he believes,
was not to elimnate percolation, but to control soil vapor. He regrets the
decision to go with the FM., believing that the approach has been nore
expensi ve.

Despite the significant operational problens, M. Quigley believes that the
SVTS has successfully renoved contam nants fromthe vadose zone. He di scussed
what he considers to be a high percentage of uptine during the period in which
the SVTS operated nost consistently. He concurs with M. Robinson that, with
improved influent nmonitoring, the SVTIS system shoul d perform adequately in the
future.

5.3 Site Inspection

Representatives of EPA, ADEQ MA, and CHRZM HILL took part in a Site

i nspection on January 19, 2000. During the inspection, remedial systems were
i nspected and groundwater nonitoring efforts were observed. The inspection
included the landfill cap, the groundwater extraction and treatnent system
the soil vapor extraction and treatment system and the Site security and
controls. A summary of the inspection findings is presented below. A Site



i nspection checklist is provided as Appendi x B

Conditions during the inspection were favorable, with mld tenperatures and no
precipitation. Precipitation had not occurred at the Site in several days, so
wet areas did not obscure observation of the landfill cap. Site vegetation was
sparse, which also facilitated inspection of the cap and adj acent areas.

5.3.1 I nspection of the Landfill Cap

The landfill cap was found to be in generally good condition. Wth linited
exceptions, the surface of the cap appeared to be well-conmpacted, free of
significant cracking, and contoured to favorably enhance runoff toward the
sout heastern perimeter of the Site. Areas where there were constructed
penetrations in the cap, including around nmonitoring well vaults and the
concrete platformbeneath the SVTS, appeared to be generally free of cracking
or deterioration. In addition, the perinmeter edges of the cap appeared in good
condition and generally free of deterioration. There was no evi dence of anima
burrowi ng on the cap.

Only two areas of noticeable inpact to the cap were observed:

. In the northeast corner of the landfill, an approxi mately 30-foot-Iong
channel has been cut into the surface |layer of the cap to serve as a
cradl e for PVC piping. The small-dianeter piping is a conponent of the
soil venting system The cap has been excavated about 6 to 8 inches
deep, but the FM. was not visible in the excavation and did not appear
to be affected

. Cobbl es have been placed on the surface of the cap, along the drainage
swal e, in the southeast corner of the landfill where m nor erosion
probably the result of stormmater drainage, was evident. According to
M&A, the minor erosion has decreased substantially since the cobbles
were placed in the area. The FML did not appear to be inpacted and was
not vi si bl e.

Two low points in the cap are reported to pond occasionally after a heavy

rainfall. These areas are located in the center of the cap and along the
drai nage swal e that directs runoff toward the southeast perimeter. These two
locations are the only areas in the landfill with significant vegetative

cover; otherw se, vegetation is sparse. The surface cover of the cap was
seeded as a part of the remedial action, and is reported to have been

wel | -vegetated the first year after seeding. However, during successive years
growt h has been sparse, occurring only in |low spots briefly after a rainfall

No ot her deterioration, evidence of intrusion, or deficiency was noted during
the inspection of the landfill cap. The representative from MRA reported that
the first year after construction, surface deterioration occurred in two

di screte areas of the cap on the northwest and southeast corners of the
landfill, following a rainstorm The damage was said to have been repaired
shortly after the event, and no signs of deficiency were currently noted in
either area at the time of the inspection for the five-year review



5.3.2 | nspection pf Soil Vapor Treatment System

Moni toring-well vaults, selected nonitoring well heads, and the injection well
heads and vaults were inspected. All visible well equipnent and protective
vaul ts appeared to be in good condition. The GRS equi prent inside the
Treatnment Facility on the west side of the Site was al so i nspected. The
air-stripper unit, equalization tank, influent and treated effluent piping,
the sanpling ports, electronic control panels, and other associated equi prent,
as well as the building itself, appeared clean, properly |abel ed where
appropriate, and wel | - nai nt ai ned

The MBA representative was asked to denonstrate the effectiveness of the

emer gency back-ups of the GRS at the tinme of the inspection. He tenporarily
shut down the effluent punp, which caused the equalization tank to fill and
the punps for the extraction wells to shut down appropriately. Emergency
lighting on the control panel was al so properly illunmi nated. However,

t el ephone communi cation, which is transnitted fromthe PLC via an autonmatic
dialer on aland line to the MRA offices, either routinely or to alert MA of
emer genci es, was delayed. The PLC ultimately did notify the M&GA office of the
change in status of the system but only after a delay of several hours

5.3.3 I nspection of Soil Vapor Treatment System

The aboveground PVC extraction piping, condensate renoval ports, and the SVTS
unit were visually inspected during the five-year review The SVTS, which has
not been in operation since 1998, was not operating at the time of the

i nspection, and has been partially deconm ssi oned

Generally, the systenis aboveground PVC piping, as well as nonitoring
injection and extraction well equipnent, appeared to be in good condition at
the time of the inspection. The piping appeared capabl e of continued use
shoul d the SVTS again be made operational. However, several sections of the
pi pi ng were inadequately supported off the ground by being propped up on, or
secured to, |oose stacks of wood blocks. In those areas, piping support
appeared unstabl e and should be better secured, if the SVISis put back in
operati on.

At the vapor treatnent system the scrubber stack had been covered with
protective covering. Portions of electronic and other equipnent in the venting
system had been covered by a canopy, which was constructed to protect the

equi pnrent from heat. There were no apparent inadequaci es observed during

i nspection of the venting and treatnent equi pnent; however, the SVTS was not
in operation at the time of the inspection

5.3.4 I nspection of Site Fencing and Si gnage

The hazardous waste landfill Site is surrounded by a chain-link fence with
barbed wire upper strands. The fence appeared to be in good condition at al

| ocations inspected. Several warning signs were evident along the perineter
witten in both English and Spanish. In addition, at the entrance gate to the
Site (one of three gates along the fenceline), an informational sign was
affixed to the fence, identifying the landfill and providing a tel ephone
nunber for contacting the EPA. This sign was in English only. Adjacent to the



informational sign was a second sign, directing visitors to the Main Gate of
the sanitary landfill, which is now cl osed. This second sign is clearly
outdated, and should be renoved. In addition, the tel ephone nunbers on the
informational sign should be checked to confirmthat the nunbers are stil
accurate.

The perinmeter fencing and si gnage appeared to be in good condition and
sufficient to discourage unauthorized access. However, it was reported that
the area had been broken into twice during the past five years, resulting in
the theft of tools and some small equi pnent parts. Tool boxes and the
Treatnment Facility have been nmade nore secure as a result of the break-ins. No
aspect of the renedy was undermned as a result of the break-ins.

The access roads to the Site are owned by Maricopa County and are only
nom nally maintained. The dirt road to the nain Site gate is |located partially

on the sanitary landfill cover. Perineter fencing around the sanitary |andfil
is not well maintained by the County, and there is evidence of vehicles
driving into the Site and of illicit dunping.

5.4 Regul atory Revi ew

This section provides a review of applicable or relevant and appropriate

requi renents (ARARs) and other standards to be considered “TBC' for the

sel ected renedy at the Hassayanpa Landfill Superfund Site. “Applicable”
requirenents are standards and ot her substantive environmental protection
requi renents pronul gated under federal and state |aw that specifically address
a circunstance at a CERCLA site, such as a hazardous substance, pollutant,
contami nant, renedial action, or location. “Applicability” inplies that
circunstances at the Site satisfy all jurisdictional prerequisites of a
requirenent. “Rel evant and appropriate” requirements are standards and ot her
substantive environmental protection requirements promul gated under federal or
state |law that address situations sufficiently simlar to a CERCLA site to be
of use. “Relevance” inplies that the requirenent regul ates or addresses
situations sufficiently simlar to those found at the CERCLA site

“Appropriateness” inplies that the circunstances of the rel ease or threatened
rel ease are such that use of the standard is germane. TBCs are non-pronul gat ed
federal or state advisories or guidelines that are not |egally binding and do
not have the status of ARARs. However, TBCs may play an inportant role in the
devel opnent of site-specific cleanup standards

The ARARs presented in the RCD were reviewed for any changes, additions, or
del etions. Any findings that differ fromthe ROD are expl ai ned. Generally,
ARARs are “frozen” at the tine of the ROD, and will not be revised unl ess new
standards affect the protectiveness of the sel ected remedy.

5.4.1 Chemi cal - Speci fic ARARs and TBCs

Tabl e 5-1 presents the updated chem cal -specific ARARs and TBCs for water
arranged by chenical conpound. The Safe Drinking Water Act (SDWA) MCLs are
based on hunman consunption of water for drinking, cooking, bathing, etc
Econom ¢ consi derations and technical feasibility of treatnment processes are
included in the justification for these levels. MlLs are applicable to
drinking water at the tap pursuant to the SDWA as are ARARs for treated water



when the end use is drinking water. Pursuant to 40 CFR Section
300.430(e)(2)(i)(B), MLs and non-zero Maxi num Cont ami nant Level Goals (MILGs)
are relevant and appropriate as in- situ aquifer standards for groundwater
that is or may be used as drinking water. A few MCLs and MCLGs have changed
since the signing of the ROD, and the new standards are marked with an
asterisk in the table. However, only one MCL specified in the ROD as a cl eanup
| evel has been proposed to be changed. As shown on Table 5-1, the MCL for

tri hal omet hanes has been proposed to change from 100 to 80 nicrograns per
liter (ug/L). The constituent has never been detected at the Site at a
concentration greater than 63ug/L. Al though proposed rules will not be ARARs,
as defined by 40 CFR Section 300.5, the proposed MCL for trihal onet hanes al so
does not question the protectiveness of the renedy, and therefore does not
support a change in the sel ected ARARs.

ADEQ Aqui fer Water Quality Standards (ADEQ MCLs), established pursuant to A

R S. Section 49-223, are identical to SDWMA MCLs for the compounds detected in
groundwater at the Site. Since ADEQ MCLs are not nore stringent than the SDWA
MCLs, the ADEQ standards are not ARARs and are not included in Table 5-1.

ADEQ HBGLs for groundwater are TBCs for the Site. The HBGs are derived from
cal cul ati ons based on ingestion of groundwater. The HBG.s have not been
promul gat ed. Nonet hel ess, ADEQ HBGLs were sel ected as cl eanup standards only
for chemicals for which no SDWA MCLs or MCLGs existed. The ADEQ HBGLs for the
Site have not been changed since the signing of the ROD.

Federal Health Advisories, which are criteria devel oped by either EPA's Ofice
of Drinking Waters Health Advisory Programor the National Acadeny of Sciences
(NAS), were considered at the Site. The Federal Health Advisories are based on
NAS- suggest ed Non- Adver se Response Level s at which no known or antici pated
adverse human health effects woul d occur, given an adequate margin of safety.
These Federal Health Advisories were not selected as cl eanup standards,
because they were | ess stringent than the SDWA MCLs and ADEQ HBGLs. Sone TBCs,
identified in Table 5-1 with an asterisk, have changed, but they do not affect
the protectiveness of the selected renedy, and therefore do not support a
change in the sel ected renedy standards.

5.4.2 Locati on-and Action-Specific ARARs and TBCs.

Tabl e 5-2 provides the updated | ocation-specific ARARs and TBCs for the Site.
The table shows that revisions in the state and federal regulations did not
affect the location-specific ARARs and TBCs in the ROD.

Tabl e 5-3 presents the updated action-specific ARARs and TBCs for the Site.
Changes in local, state, and federal rules and regul ations were reviewed to
det ermi ne whet her the changes suggest a question of the protectiveness of the
remedy at the site. Table 5-3 provides the action, requirenents,
prerequisites, citations, and comments in the ROD for each ARAR and TBC, with
revisions, if applicable. The table al so updates ARARs fromthe original ROD.

The Arizona Aquifer Protection Permt Program (Title 18, Chapter 9, Article 1)
was reviewed with regard to the reinjection of treated groundwater in the
drinking water aquifer at the site. This programis conposed of several
permts required for conpliance, but CERCLA response actions generally are not
subject to procedural permt requirements, as stated at 42 USC Section



9621(e). Therefore, the permt programis not an ARAR or TBC. However,
substantive requi rements of the program may be ARARs.

The review of action-specific ARARs indicates that the injected water fromthe
GRS does not neet MCLs for nitrates, although regul ations under the

Under ground | njection Control (U C) Program (under Part C of the Safe Drinking
Water Act) require MCLs to be net. But reinjection was approved by EPA because
investigations conducted by HSC during the Rl indicated that nitrate
concentrations in Unit B exceeded those in the Unit A groundwater at five of
seven paired wells sanpled at the time. Reportedly, nitrate concentrations
detected fromUnit A and B nonitoring wells are not unusual for nitrate in
groundwat er in the Hassayanpa regional area, and were not considered to be the
result of waste disposal operations at the Site (M&A, Cctober 1991). As stated
at Section 104(a)(3), CERCLA renedial actions do not provide direct

remedi ation for naturally occurring substances where the substances are
naturally found. Furthernore, assunming that the nitrates are not naturally
occurring, because they nay be the result of agricultural discharges,
reinjection of Unit A groundwater to Unit B does not further degrade the
quality of the aquifer.

An evaluation for injection of the extracted groundwater after treatnent is
docunented in the technical screening nmenmorandum ( M&A, Cctober 1991). The
eval uation concluded that injecting into Unit B was nost practical because of
the higher perneability of Unit B than of Unit A Injection into Unit A would
have required nore injection wells and hi gher operating and mai nt enance costs.
In addition, it was concluded that general groundwater water quality should
not prohibit injecting Unit A groundwater into Unit B, because |aboratory
results indicated that chloride, sulfate, nitrate, and total dissolved solids
concentrations were higher in the deeper Unit B groundwater than nost of the
sanpled locations in Unit A Injecting Unit A groundwater into Unit B would
not further degrade groundwater at the point of conpliance.

5.5 Docunent Revi ew

As a part of the five-year review process, CHZM H LL conducted a bri ef,
cursory review of nurmerous docunents related to site activities. The documents
chosen for review primarily focused on operational issues that have occurred
during the past five years, but ranged in publication date from 1991 to the
present. Appendi x A provides a summary of the reports, nenoranduns, and ot her
correspondence revi ewed, and serves as the reference list for docunents cited
in this report.

In general, the docunmentation subnmitted by the HSC and their contractors
appeared to have been clear, conplete, and with adequate presentation of the
techni cal issues under consideration. The Health and Safety Plan (CRA and MA,
June 1995) still appears protective, and other key documents remai n adequate,
with the exception of the O&%M nanuals for both the GRS and the SVTS (CRA and
M&A, revised January 30, 1998). Both C&M manuals will require updates and

revi sions when EPA resol ves issues regarding the future use of the SVTS and
future groundwater nonitoring requirenents. Sone general concerns and
deficienci es were noted during the docunent review, however, and they are
item zed bel ow



. Intermttently, during the renmedial action, a najority of the annual
progress and nonitoring reports have been issued significantly |ate.
Tineliness with submttal of annual reports was of concern to ADEQ
personnel, who were interviewed during the five-year review Annual
Moni toring Report(s) Nos. 3 and 4 were submtted 7 and 14 nonths after
the reporting period, respectively (MRA, July 31, 1998 and February 29,
2000). Annual Monitoring Report No. 5 was subnitted al nost four nonths
after the reporting period (MRA, March 22, 2000). However, until
recently, there were no submttal deadlines for annual reporting under
t he Consent Decree. On Cctober 12, 2000, EPA established, for the first
tine, a due date for Annual Reports, which are now required to be
submitted within 90 days after the end of the reporting period (EPA
Cct ober 12, 2000).

. The schedul e given in the Consent Decree for subnittal of Progress
Reports has varied during the project: nonthly, through January 1998;
quarterly, through April 1999; and sem -annually, to the present. On
Cct ober 12, 2000, EPA approved nodi fyi ng the schedul e for progress
reporting to coincide with the cal endar year (EPA, Cctober 12, 2000).

. The HSC generally reports O&M probl ens or other issues of concern to the
EPA in letter correspondence generated by M&GA. The annual nonitoring
reports then typically item ze correspondence that has occurred during
the reporting period, allowing HSC to reference the correspondence |i st
and sunmari ze events. During the technical interviews, several people
conpl ai ned about the |ack of detail in the HSC s periodic monitoring
reports, and requested that nore in-depth discussion of problens and
corrective actions be provided.

5.6 Changes in Land Use

Several additional issues regarding changes in |land use were identified during
the interviews and document review activities associated with the five-year
revi ew.

5.6.1 Mari copa County Request for Dust Control Water

According to M. Madhok of the Maricopa County Departnent of Solid Waste
Managenent, who was interviewed during the five-year review, the County has
procured fromthe Bureau of Land Managenent about 160 acres imediately north
of the Site. The County intends to construct a tire disposal facility on
approxi mately 100 acres of this land. According to M. Madhok, the facility

wi Il probably be constructed in 2003, although it could potentially occur next
year, if the |lease is not extended at the present (offsite) location. The
facility will consist of 40 cells that will be graded to provide stornwater
drai nage. Two enpl oyees will work there during the day, and one guard will be
present at night.

The County’s request for use of water fromthe Site for dust control at the
proposed facility was submitted to EPA through MBA (MRA, February 8, 2000).
EPA has granted the request, within the paranmeters that routine water use will
be a maxi mum of 8,000 gal | ons per day during nornal operations, and
approximately twice that during construction. This is a use rate of about 9



acre-feet per year (af/yr), which EPA has acknow edged is |less than the 10
af/yr limt inmposed by DAR for exenpted wells. EPA has approved the use of
treated effluent fromthe GRS as the primary source of water for dust control
while the SVIS is not operating. In addition, EPA has approved the use of

wat er extracted fromnonitoring well MM15UB as a backup water supply during
construction if the GRS is shut down for repairs, or if the SVTS begins
operations again in the future, thereby requiring nmake-up water fromthe GRS
The County has requested to store up to 24,000 gallons of the water at their
tire facility for use as a fire suppressant (EPA, March 30, 2000).

EPA wi || devel op an Explanation of Significant Difference fromthe ROD to
finalize this approval for water use. However, EPA has al so requested that

Mari copa County, which is the well owner of MWM15UB, contact the Arizona
Department of Water Resources, Water Managenent Support Section, to notify
them of the change of the well’s use to that of a production well. In response
to the monthly nonitoring requirenents specified as a condition in EPA's March
30, 2000 approval for use of GRS effluent for dust control, the County has
requested that the primary water supply for dust control operations be changed
to well MAM15UB.

5.6.2 | npact From H cknman Egg Ranch Water Production Veéll

The HER is | ocated on approxi mately 155 acres of property just across the
Buckeye- Sal ome H ghway fromthe sanitary landfill and, consequently, |ess than
one nile southwest of the Site (Figure 26). The business, which involves

rai sing chi ckens for the production of eggs, purchased the property in 1997
and has initiated significant devel opnent and construction on the property.

There was an existing well on the HER property, screened into Unit A and Unit
B and capabl e of punping 350 gpm that was al ready present on the property at
the time of the HER purchase. However, in August 1998, the HER submitted an
application to DAR for a permt to drill a larger production well, to be
screened into Unit B. The new well would increase the HER s punpi ng capacity
to 500 gpm and increase the annual volune of water permtted for use from 22
af to 95 af (ADEQ March 17, 1999). The HER s additional water production was
needed for cooling the hen houses and supplying drinking water for human and
livestock consunption at the business.

The new well location is on the southwest portion of the HER property (Figure
26). It is presuned that the smaller, previously existing well is still
functional and capabl e of providing backup to the new production well. The

approxi mate | ocations of the two wells are shown on Figure 8.

During review of the HER application, ADEQ conpleted an initial groundwater
nodel i ng of the potential inpact to Site wells, using EPA WHPA Version 2.2,
but based on very conservative paraneters, including a presunption that the
proposed HER wel | woul d be placed as close to the Site as possible. The nodel
indicated that potential groundwater particle interference between the
landfill wells and the proposed HER production well would occur between 10 and
15 years (ADEQ March 17, 1999). In addition, a punp test was run on the HER
existing well fromJune 24 through July 6, 1998. The results of the punp test
fromthe existing well, which is |located several hundred feet closer to the
Site than the new production well, indicated that the “... water level in the
Unit B landfill wells was clearly inpacted....” (ADEQ March 17, 1999).



Later, in March 1999, ADEQ conpl eted a second groundwater nodeling with
revised information, including the revised |ocation of the well and with
paraneters to sinulate the nost probable conditions. The results indicated
that the proposed HER well could influence the GRS extraction wells under somne
circunstances. ADEQ s report to EPA provi ded recomrended potential actions,
including that a three-dinensional groundwater nodel be conducted to
denonstrate that capture of contami nants at the Site will not be conpronised
(ADEQ March 17, 1999).

Drilling of the new HER production well was conpleted in April 1999.
Correspondence regardi ng potential inpacts fromthe new well was generated
during the following nonths. I n Septenber 1999, a neeting occurred with
attendees from HER, ADEQ DWR, EPA, and HER s technical consultant, Mller
Brooks Environnmental (MIller Brooks). In a subsequent letter to ADEQ Mller
Brooks di scounted significant influence fromthe HER well on the Site's
groundwat er, and item zed several concerns that HER and M|l er Brooks had
about the remedy (M1l er Brooks, Novenmber 4, 1999).

In March 2000, MBA submitted results of its own esti mtes of the influence of
the HER production well on the Site groundwater, concluding: “Analysis
suggests | ong-term drawdown i npact on hydraulic head in Unit B woul d be
relatively small, but could possibly cause perched groundwater conditions in
Unit Ain the FHWA [former hazardous waste disposal area] in the time frane
of the groundwater renediation” (MA, March 20, 2000).

During the five-year reviewinterviews, M. Victor of MRA said that,
currently, there is no evidence that the HER production well has been
affecting the Site groundwater. He believes any future effects on Unit A will
be mnimal at the current rate of punping. He is aware of a continuing
fluctuation in levels in Unit B, but does not believe it is due to the HER
well. Nor does he believe that HER is currently influencing Unit A In

addi tion, during the technical interviews, both M. Wallace and M. Bolitho of
DWR said that the HER production well, at the current punping rate, should not
affect groundwater at the Site.

During 1999, the HER began consi dering purchase of additional property |ocated
a short distance north of their existing operations. The property (locally
referred to as the Frankel property) is adjacent to the Hassayanpa Landfill
(just across the Sal ome H ghway), approximately 1,500 feet west and sout hwest
of the Site. HER requested EPA s position on possible construction of a new
wat er supply well on the Frankel property, should HER purchase the |and for
expansi on of its business.

In early 2000, EPA considered the HSC s evaluation of a new well on the
Frankel property. The HSC concluded that it would not oppose a new well if it
were |located as far as possible fromthe Site, and if the upper part of the
aqui fer, which is correlative with Unit A at the Site, is sealed fromthe well
(Steptoe and Johnson, March 27, 2000). Stating simlar restrictions on well

| ocation and constructi on, EPA concurred, saying that it would not oppose a
new Frankel property well, based on the discussions with the State agencies
and the HSC, and on its current understanding of both the Site and Frankel
property conditions (EPA, MNarch 29, 2000).



5.6.3 Changi ng Regi onal Conditions

During the five-year review, one of the concerns expressed by several people
during the interviews was the increasing industrialization occurring in

Mari copa County that could potentially affect water use in the area. Severa
interviewees nmentioned that industrial growh appears to be noving to the west
of Phoenix. Wthin the past five years, the HER has been constructed w thin
one nile of the Site, but other, nore extensive devel opnent is planned w thin
the region. In recent correspondence with EPA, MA presented an esti nated
annual anmount of groundwater w thdrawal s by three new power generating
stations being devel oped in the area (M&A, March 20, 2000). Their estinates
were based upon information obtained fromDAR According to MRA's sunmary of
information provided by the Arizona Departnent of Water Resources, “the
generating stations that are in the general vicinity of the Site and that
could potentially inmpact Unit B at the Site include: 1) the 2,120-megawatt Red
Hawk Pl ant, devel oped by Pinnacle Wst Capital Corp.; 2) the 500-negawatt
Arlington Valley Plant, devel oped by Duke Energy North Anerica; and 3) the

1, 000- megawatt Har quahal a Generating Station, devel oped by PGE Ener gy
Services.”

Approxi mately 8,000 acres are said to be controlled by these three generating
stations, which are |ocated to the west of the site, near the Pal o Verde

Nucl ear Generating Station. In its sunmary of information, MA continues by
estimating groundwater demand fromthe new generating stations, using the
desi gn capacity and associ ated water requirenent provided by DAR “This nethod
assunes that 6,000 af/yr are required for each 1,000 negawatts of plant
capacity. The conbi ned design generating capacity reported for these stations
is 3,620 megawatts. The correspondi ng water demand woul d be about 22, 000
af/yr, or an average total punping rate of about 13,500 gpni (MA, March 20,
2000) .

6.0 Assessnent

The follow ng concl usions support the determination that the remedy at
Hassayanpa i s expected to be protective of human health and the environment
upon conpl eti on

6.1 Functioni ng of the Remedy as |ntended by Decision
Docunent s

Deed restrictions are in place, and institutional controls have been
inplenented at the Site. Although there have been incidents of trespass
generally, the fencing and gates appear to be adequate and are functioning as
i nt ended.

The RCRA cap over the former hazardous waste di sposal area appears to be in
good condition. It also appears to be providing an adequate barrier for
preventing direct contact with contam nated waste, for reducing infiltration
of water, and for reducing the release of VOCs into the atnosphere.

One neasure of GRS effectiveness is hydraulic contai nnent of contam nants in
the Unit A groundwater. Routine nonitoring of water |evels and of COPCs in
groundwat er indicate that lateral hydraulic containnent is occurring. The
plume of VOCs in groundwater is depicted by detected VOC concentrations from



groundwat er nmonitoring and extraction wells. For the period of record, the
plume has been relatively stable but influenced by the GRS. Based on the
groundwat er | evel contours illustrated in HSC reporting, the GRS has created
an area of depressed water levels, referred to as a cone of depression
centered around the extraction wells (EWI1UA, EW2UA, EW3UA, EWA4UA). It
appears that this depressed water |evel area creates a zone of capture for
contaminants in Unit A groundwater. In addition, it appears that the VOC pl unme
has mgrated laterally to the south toward the GRS, also indicating that
capture is taking place

Secondly, the efficiency of the GRS system nay be eval uated by considering the
mass of VOCs renoved. According to the HSC s contractor, about 33 pounds of
VOCs have been renmoved in Unit A by the GRS from 1994 through 1999 (MRA, March
22, 2000). Consequently, it appears that the overall effectiveness of the GRS
is adequate and generally functioning as intended by the design docunments. At
this time, it is uncertain if the GRS will neet the performance standards in a
reasonabl e tinme period. Therefore, groundwater concentrations will continue to
be eval uated by the nonitoring program

Despite a variety of O&M problens (discussed in Section 4.2.2), the SVIS
appears to have functioned as intended when it was in operation
Concentrations of COPCs in soil vapor have decreased significantly at the
Site. Present concentrations of nmost COPCs at nost vapor wells have been
reduced from approxi mately 50 percent to 1 percent of |evels detected in
Decenber 1993 (MRA, May 18, 2000). Wiile EPA eval uates the protectiveness of
the soil vapor perfornmance standards and whet her the performance standards
have been net, the SVISis not in operation, and has been partially

deconmi ssioned. During its period of performance, the unit experienced various
mechani cal mal functions and required several nodifications and repairs
resulting in significant operational costs. In early 1999, the EPA requested
that the unit be shut down because of concerns regarding the potentia

em ssions of dioxins and furans. In the com ng nonths, EPA will be eval uating
the soil -vapor performance standards and soil -vapor sanpling results to
deternmine the status of future system operations.

6.2 Qurrent Validity of Assunptions Used During Renedy
Sel ection

The assunptions used to inplenment the remedy are generally unchanged fromthe
time of the renedy sel ection. However, ADEQ has recently questioned the
protectiveness of the soil vapor performance standards. In 1996, both EPA and
ADEQ approved of the use of the SESOL nodel for deternining the soil vapor
per formance standards. ADEQ has recently questioned the applicability of the
SESO L nodel to the Site, and correspondingly, the protectiveness of the soi
vapor performance standards. ADEQ s concerns are currently being eval uated and
a final decision on the use of the SESO L nodel and the protectiveness of the
soi |l vapor performance standards will be documented in an addendumto this

Fi ve- Year Review Report. Additionally, there is now a potential change with
regard to regional groundwater denmand. There appears to be | ess groundwater
demand for neeting traditional regional agricultural needs, but a grow ng need
for industrial water use in the area as a result of increasing devel opnent.
Future construction of power plants near the Site may require |arge vol unes of
process water. The potential installation of new production wells locally,
such as the HER production well, and their effects on the GRS may require



further consideration if industrial devel opnment conti nues.
6.3 Recent Information Affecting the Renmedy

EPA has conducted an eval uation of the SVTS, specifically the therna

oxi dizer, with respect to potential formation of dioxins, the by-products of

i nconpl ete conbustion. The findings indicate that under stable operating
conditions, the thermal oxidizer woul d be expected to generate mninma

di oxi ns. However, the instability of the conbustion process and variability of
concentrations in the SVTS effluent indicate that dioxin-formation conditions
may exist. As such, a recommendati on was made to sanple for dioxins if the
SVTS were to be put back into service (EPA, April 21, 1999).

Because of incidents of malfunction in the air-stripping treatment system

whi ch all owed untreated groundwater to be injected into the drinking water

aqui fer, the GRS effluent is now being nonitored nonthly. To ensure protection
of the Unit B aquifer, EPA has requested this increased nmonitoring of the
effluent, as well as annual service of the air stripper. This request also
appears appropriate, considering the possible use of groundwater for dust
control by the County.

7.0 Concl usi ons and Recommendati ons

The follow ng sections summari ze concl usi ons and reconmendati ons fromthe
five-year review Were followup action is required, Table 7-1 identifies the
recommendation, the follow up action to be conducted, and the proposed date
for its conpletion.

7.1 | ssues Related to G oundwater and the GRS

Four key GRS and groundwater issues were identified during the five-year
revi ew

. An issue that generated considerabl e debate during the technica
interviews involved the suggestion for conceptualization of the
hydr ogeol ogi ¢ conditions at the Site, using a three-di mensional conputer
nodel . This woul d al | ow assessnent of vertical |eakage, connectivity of
Units A and B, potential mass transport, capture zone fromcurrent
punpi ng rates, and eval uation of offsite punping scenarios. Based on
this concern, the HSC s contractor prepared a nenmorandumentitled
Potential Inpacts and Proposed Mddeling of Of-Site G oundwater Punping
(MBA, March 20, 2000). This docurment concluded that |ong-term drawdown
effects of additional off-site punping fromUnit B would be relatively
smal |, but could potentially cause Unit A to becone separated or
perched. Based on the cal cul ations presented in the nenorandum there is
a potential for increased vertical downward nigration of the
contam nated Unit A groundwater caused by |ong-term off-site punping.

The menorandum al so concl uded that a nmodel currently woul d not provide
useful information, but states that nodeling should be reserved for
potential future use, if conditions and avail abl e data warrant such an
effort. However, hydrographs of the region indicate that regi ona
roundwat er | evel s have changed over time. In addition, as noted, severa
power -generating stations are planned for the area, potentially



i ncreasing use of groundwater in the region significantly. Therefore, it
will continue to be inportant to evaluate the effects of offsite
groundwat er punping and its effect upon the GRS. If nodeling is not
conducted at the present time, it is recommended that, mnimally, the
mass of VOCs in groundwater be cal cul ated, and that the transport be
estimated based on existing and potential future conditions. The MRA
menor andum states that if the ongoing nonitoring programshoul d detect a
change in groundwater conditions, suggesting that mgration of VOCs to
Unit B has occurred and could potentially nmove offsite, then an
appropriate corrective action should be designed.

The OM Manual for the GRS (June 1995) requires the devel opnent of a
contingency plan if certain conditions are net, including “... if
results of nonitoring groundwater in Unit B indicate a significant

inmpact to Unit B...”. The manual also identifies potential contingency
actions. At this time, it does not appear three-di nmensional

hydr ogeol ogi ¢ nodeling is warranted; however, this conclusion should be
revisited if groundwater conditions change. The hydrogeol ogi c effects of
the installation of new production wells in the vicinity, and the

growi ng demand for regional groundwater use by industry will continue to
be inportant to evaluate and plan for.



A second issue of concern with regard to groundwater at the Site is the
eval uation of the GRS efficiency by measurenent of nass renoval .
Efficiency of the GRS may better be eval uated by considering the rate of
VOCs renoved fromthe groundwater in conparison to the total estimated
mass of VOCs in groundwater beneath the Site. According to MA,

approxi mately 48 pounds of VOCs were renoved by the GRS from 1994

t hrough 2000. They have al so estinmated the total mass of VOCs in
groundwat er based on April 2001 groundwater nonitoring to be

approxi mately 60 pounds. Based on these estinates, it woul d appear that
the GRS has been effective in renoving nass relative to the estimated
total remaining mass. This eval uation should be updated in future annual
reports.

Athird issue relates to efficient operations of the GRS. GRS uptine has
improved over tine and was at nore than 93 percent during the year 2000.
In 1999, however, the GRS was shut down 22 percent of the time (MA,
February 29, 2000). Efforts should be nade to inprove operational
performance of the GRS to increase operating time and to mninize the
risk of release of untreated effluent. As a result of past C&M probl ens
with the air- stripper unit, the GRS effluent is now being nonitored
monthly. To ensure protection of the groundwater, it is recomended that
monthly nmonitoring of the GRS effluent be continued and that the
increased nonitoring frequency being considered (see Section 4.3.1) be

i mpl enent ed. Because of carbonate buil dup and bl ockage of the
air-stripping unit, it is also reconmended that annual servicing of the
air stripper be continued.

The fourth issue is that the GRS has slowy depressed the water |evels
within Unit A potentially dewatering the contaninant zone. The water
table will equilibrate to its forner |evel when the GRS is concluded. It
i s unknown what effect this zone will have on groundwater after the GRS
is stopped and the water table equilibrates to its forner elevation.
Additionally, based on a review of water |evels and VOC concentration
trends over the period of monitoring, it appears that VOC concentrations
in Unit A groundwater have increased during sone periods of higher water
| evel s, suggesting a possible contam nant zone above the water table.
(As previously discussed, VOCs appear to be limted to the Unit A
groundwater). An evaluation of potential contam nation of the forner and
current capillary fringe zone should be conpl eted, including an

eval uation of how water |evel effects water quality.

The hydrographs in Figure 17 indicate that during periods where Unit B
groundwat er has increased in elevation there has been a correspondi ng
increase in Unit A groundwater el evations. Mst evident are the
increases in water levels during late 1992 to 1993, 1995, late 1997 to
early 1998, and late 1999 to early 2000. Figures 19 and 20 illustrate
the concentrations of detected VOCs over the period of nonitoring.
During this nmonitoring period, there have been several occasions where
VOC results have increased. The npbst noticeabl e periods were during late
1992 to 1993, late 1995 to early 1996, 1997, and late 1999 to early
2000. These periods of increased VOC concentrations appear to al so be
peri ods when the water levels in Unit B and Unit A have increased.



7.2 | ssues Related to Soil Vapor and the SVTS

EPA is currently evaluating options for the future approach to the soil vapor
treatnment renedy. Use of the SESO L nodel for determining the soil vapor
performance standards was approved in 1996. ADEQ has recently questioned the
applicability of the SESOL nodel to the site, and correspondingly, the
protectiveness of the soil vapor performance standards. ADEQ s concerns are
currently being evaluated, and a final decision on the use of the SESO L nodel
and the protectiveness of the soil vapor performance standards will be
docunented in an addendumto this Five-Year Review Report. In 1999, EPA
requested that the HSC evaluate the potential risk posed to groundwater from
residual contanination in the vadose zone. Consequently, the HSC conducted
soi | - vapor sanpling and re-eval uati on nodeling (MA, May 18, 2000), which
incorporated current Site conditions, including the existence of the soil cap,
into the nmodel. Tables 7-2 and 7-3 sunmarize projected peak concentrations in
groundwat er from maxi mum COPC concentrations in soil-vapor sanples from 2000
and 1993. Table 7-2 summarizes the sanpling and re-eval uati on nodel i ng that
led to the followi ng concl usions:

. Initial post-shutdown sanpling conducted in February and April 2000
indicated that, although asynptotic |evels have not been reached,
performance standards, determ ned using the SESO L nodel, appear to have
been achieved in the areas capped with the FM.

. The recent soil-vapor sanpling confirnmed that an uncapped area | ocated
along the northern perinmeter of the Site, near the forner Pit 1 disposal
area, has not net the performance standards, determ ned using the SESO L
nodel . In the 1994 vadose nodeling, four areas of the site were
del i neat ed and nodel ed separately, with each area assigned a “vadose
zone pol ygon” and associ ated groundwater nmixing cell, to project
contami nant concentrations in groundwater resulting fromresidual
concentrations in soil vapor (MA, May 24, 1994). The Pit 1 pol ygon
included an area centered on Pit 1, where basaltic | ava-fl ow rocks occur
in the subsurface at the base of the vadose zone. The basalt |ayer dips
to the northeast and decreases in thickness until it pinches out
northeast of the Site. Based on the orientation and density of the
basalt layer, there is a potential for this unit to inpede vertical
m gration and influence horizontal mgration of contam nants along this
| ess perneabl e basalt |ayer toward the northeast. A though VOC
concentrations in groundwater near Pit 1 have been |argest at the
abandoned monitoring well HS-1, VOCs have not been detected and
confirned, except for acetone, at nonitor well MM11UA, north fromPit 1
in a “window where the basalt |ayer does not occur. Acetone was only
detected at this well (at concentrations bel ow the performance standards
based on the SESO L nodel) in sanples obtained during well devel oprment
and the punping test, and was attributed to the drilling fluids used to
construct the well.



The Pit 1 polygon is capped on the south end, but uncapped on the north end.
The HSC is currently evaluating options to address the uncapped area,
i ncl udi ng:

. Ext ension of the FM. cap or a soil cap over the appropriate part
of the uncapped Pit 1 pol ygon area

. Construction of a system of passive vents in selected capped and
uncapped | ocations, to pronote renediation of the uncapped area

. Treatment of vapors in the uncapped areas with carbon absorption

EPA wil| determ ne the appropriate renedi al approach for the vadose zone after
the eval uation of the protectiveness of the soil vapor perfornmance standards,
eval uation of the four soil vapor confirmation sanpling events, and at the
concl usion of HSC s eval uation of these options.

7.3 | ssues Related to the Landfill Cap

Currently, significant erosion of the soil cap as a result of either wind or
rain does not appear to be a problem However, the cap design does provide for
a fertilized and hydroseeded vegetative cover to enconpass the upper 6 inches
of the soil cover (CRA and MRA, January 1994). At the time of the site
inspection, only limted areas of the cap had any apparent vegetative grow h.
Wth the extreme aridity of the Hassayanpa area, it is unlikely that extensive
cap vegetation can be induced to be successful w thout considerabl e expense.
However, an attenpt to encourage limted vegetation should be attenpted,

shoul d erosion ever becone of concern on the cap.

7.4 | ssues Regardi ng the Docunent Review

Comrents frominterviewees and results fromthe docunent review during the
five-year reviewindicate that the quality of the progress and annual
reporting could be inproved. Recommendati ons i ncl ude:

. Confirmthat incidents involving O%M probl ens are described and
corrective actions are discussed in progress reports

. Confirmthat issues involving conpliance are described and
corrective actions are discussed in Progress Reports

7.5 | ssues Rel ated to Changes in Land Use

Based on the potential future | and use changes that may occur, as docunented
in Section 5.6 of this report (i. e., Maricopa County’'s request for dust
control water, inmpact from HER production well, and other changing regional
condi tions), sone issues have resulted. The request by Maricopa County is
resulting in a need for EPA to devel op an Expl anati on of Significant
Differences (ESD) to finalize approval for this water use. It appears that for
the other two potential changes to groundwater use within the area, the
revised &M requirements should be able to determ ne major inpacts that night
affect future renedy protectiveness.



8.0 Prot ecti veness Statenents

The results of the five-year review indicate that the groundwater renedy and
the soil cap portion of the vadose zone renedy have remai ned protective of
human health and the environnent. However, a protectiveness deternination of
the soil-vapor treatment portion of the vadose zone remedy cannot be nade at
this time. Further evaluation of the current soil-vapor perfornmance standards
is necessary to determ ne whether they are protective of groundwater. It is
expected that this evaluation will take approxi mately six months to conpl ete,
at which time the protectiveness determnation will be made.

The GRS has proven effective at hydraulic contai nnent and nass renoval of
contami nants. Routine nonitoring of groundwater indicates that |ateral

hydraul i c containnent is occurring. In addition, approxinately 48 pounds of
VOCs were renoved by the systemfrom 1994 through early 2001. There has been
several incidents of non-conpliance related to mai ntenance probl enms, but
overall it appears that the effectiveness of the GRS is adequate and general |y
functioning as intended by the design.

The cap over the former hazardous waste disposal area was found to be in good
condition and neeting the design goals of providing a barrier to prevent
contact with contam nated waste, reducing the infiltration of water, and
reducing the rel ease of VOCs into the atnosphere.

EPA is currently evaluating the protectiveness of the soil-vapor performance
standards. Use of the SESO L nodel for determ ning the soil-vapor performance
standards was approved in 1996. However, ADEQ has recently questioned the
applicability of the SESOL nmodel to the Site, and correspondingly the
protectiveness of the soil-vapor performance standards. ADEQ will subnmit a
letter to EPA docunmenting its concerns with the use of the SESO L nodel at
this Site. The HSC will be given an opportunity to respond to ADEQ s concerns
before EPA will then rmake a final determ nation of the appropriateness of
using the SESOL nodel at this Site to deternine the soil-vapor performance
st andar ds.

Fol l owi ng a deternination of the protectiveness of soil-vapor performance
standards, the ongoi ng eval uati on of attainnment of the soil-vapor performance
standards will be conpleted. The SVTS, which has not operated since Mrch
1999, may resune operation if current contam nant |evels in the vadose zone
are found to pose a threat to groundwater, according to the agreed to
performance standards. While the SVTS has not been operating, the landfill cap
has remained protective as a barrier, and the GRS has mai ntai ned hydraulic
cont ai nnent and mass renoval .

This Site requires ongoing five-year reviews to ensure that protectiveness is
not conprom sed. The next review will be conducted within five-years of the
conpl etion of the final Five-Year Review Report.
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TABLE 4-2 Summary of Groundwater Remediation System Shutdowns
January - December 1999
Hassavampa Landfill Superfund Site

DATE TIME ﬂmﬂﬁm?: BESTART CAUSE OF SHUTTHWS
{hours)

02-2399 1100 o aulo ' Unplanned - power cutage
03-12-39 1306} 71 ; mariual Unplanned-high water level in eqpualization tank
03-18-39 ~~ B0 32 mantal Unplanned-power outage
03-31-99 16400 113: nanual Unplanned-high water level in equalization ank
(4-13-09 10200 =1 manual EFA Site visil
6-13-949 1100 4 manual Unplanned-power cutage
061599 1800 1,652 manual -f'lhuldnwn due to detection of volatile organic

compound at a concentration that exceaded

- groundwater Performance Standard i effluent;
remained off until August 23, except for sampling
conducted on July 14 and 28

08-27-59 1300 2 - aubo Unplanned-power outage

'U";-FT-W 14400 | manual Flarned-sampling

(-30-54 1200 4 " manual Flanned-sampling, measure non-injecting water

levals

11-16-54 G:00 . 5 mianual Unplanned-high water bevel in equalization tank
11-25.00 LR L =1 mianual Unplanned-power outage {7}

I2-71-54 10:50 2 Ak Unplanned-power outage (7)

Total Cknvn Time 1,936 . .

Total non-operational time: : : 1,%30
Total operational time ® 6,630
Total time: B,TH0

Fercent down time: 22.0% = (1,930 8.760)

* Datalogger records Groundwater Remediation System information once per hour.  Therefore, potential error for estimates
of duration of shutdowns in plus or minus one hour,

* Total operational time refiers to the hours that the Groundwater Remediation System was operating, or was operational, but
evald not be operated due to ather circumstance, such as sampling, inspections, etc.

Source: Ammial Monrdoring Report Mo, 5 for 1959, MEA, 3/22 /00
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Cigur: Remedialion System Shutdowns During 2000
Hazsaysmpa Landfil EF & Superiard Sils >
TOTAL
TIME OPERARLE HON-OPFERSBLE TOATAL B
SYSTEM GOppF SYSTEM o8 ] C-CHAM TIME DOWH TIME DEWH TIME TPl
: YEAR EVENT CUMMULATIVE EVENT CLUMMLULATIVE EVEMNT CLUMMULATIVE CF
DATE TIME] DATE  TIME | (days] | (hours) | {hours) ] fhours} | {hours) e [hausa) [hours) % |RESTART COMMENTS
0-0-00 345 M-02-00 245 1.1 00000 0. 30000 X 00-00 11.2- 10000 30000 1.2 | aulerralis jUnpianned - prababls power oulage
011000 1500 Q1-10-00 1700 a7 [H = EREE] 1:0000 0.4 30000 1.3 10000 40050 1.7 manisl  |Flannad « (nvestgabs EW-dU A dmction
-1-00 1000 | 01-11-00 1420 | 106 A 3000 5 3CE00 2.1 10000 1.2 4000 BoH0A00 33 mranual [Planned - GRS OAM ard acidipe sir sifppsr
O1-1808  11:80| o1-1200 1300 | 185 0; 10r00 5. Mr0om 1.2 3:00:00 ar origoa B0 14 manual |Planned - dasiansiutian far EPA she visk
012600 A550| 01-J8-00 1745 ) 35T 15500 | 2800 1.2 3:00:00 a5 15500 102500 1,7 manial jPlanned - raplacs EW-IU 4 transduces
020100 NZ50) Uz-00-00  13.00 | 215 FRTEVY T:a5:00 14 A:00:00 0.4 00 03500 T4 | mangal |Planned - inaped check GRS vahes
OZ-15-00 @50 | 024500 12235 | 455 23500 104000 04 3:00:00 03 i1 ] 131080 1.2 manual |Planned - replace GAS fow meler wheals
CE-21400 T8 | o2-zi00 535 | S14 4000 am 2:30:00 53000 0.4 23043 158000 1.3 | avtoratic jUnolanred - na alamm
| 022100 _16-40) 03-3100 {730 ) 547 i0:16:00 QA 10:40:00 £:10:00 05 | Ca0im 1830500 1.3 | autsratic [Uroanced - ne alaim
OR01-00 13.85] 030100 1645 | EQ7 | . J0C00 | 130000 09 100 04 | doooo 102000 1.3 | manual |Planned - medity PLG seagram
03-06-00 1435)| 030600 1530 | ESE 13:10:00 oE| 0:45:00 6-55-00 0.4 oo 200500 1.3 | sulsrealis
D6-20-00 0755 ] 05-20:00 20:00 | 1718 1100 03 | 20800 2:00:00 0z R -] 231000 0% | aulomate
C5-28-00 20r&5| 052800 2205 | 17798 123:1 0500 o3 1:20:00 10: 20:00 032 1:20:00 233000 0% | aularalis
-26-00 B0 |om2800 1455 | 2ovs | 250D 10000 023 10:20:00 280100 262070 Planned - aif $¥ippa marsen@nce
O7<30-00  72:05 2130 16:00:00 . 03 | 258500 | 361800 07 2EE5T0 531500 10 Lrsiarses - power - APS problam
020300 1550 | 957 16:00:00 - 03 S3:50:00 | 10005 1.8 E3-E000 1160500 22 manual
08-16-00 W30 | 0E-10-00 1313 | 22ms 3:43:00 189:43:00 0.4 100:05:00 18 T E300 1188800 . 17 franial  [Planned - replice trarsducer b wall BV,
(d-22-00 800 | DE-22-00 1125 | 2245 22500 22:08:00 0.4 100:05:04 1.8 s 1221300 i ] manual |Planned - boubleshas! datalogger inberdlans
0B-22-00 2147 DE-24-00 17:22 | 2387 Zi08:00 - 04 433500 143:40:00 25 432500 18546500 - manual |Unpianeed - povwer cutage: APS problam
pE-24-00  22:53) 06-24-00 35T | 10 22:08:00 04 1040500 144;44:00 75 0400 1GE-52:00 28 | aulsrabc |Unplarced - power outage; APS proklam
0B-28-00 1318 440 | E2ALD0 | i0daRp0 18 1484400 225 B 4100 2453300 43 Planned - Off unil surgs protectar taplaces |
De-id40 15:18 | 3576 | ST500 | amoat0 70 1434400 33 | 3379500 | Bre4a00 ia Flannad - Of ol surgs peotecior replaces |
10-19-00 19100 101800 19:30 | 2eas | 02000 | 4322400, 82 180:44:00 2.1 E] 770800
110500 3.1 [ 110500 414 | 3062 AX3400  E8 | olaa0 | esarb0 =20 | Geae m_1 I r
12-28-00 12-2000__14:03 | 3638 | 7000 | 432600 8O TE53700 17 | Toao0 | EEs0300 67 i
JANUART ETI) T2500 1.0 | 20000 F] 12em 1.4
FEBRUARY 280 24500 04 I10:00 05 E-E500 (el
BARCH 310 | 30000 D4 | oaso0 o1 34500 0.8
AFRIL 0.0 [RE4 ] ] [[EaEah] (=13 Cr00 00 (Rl
A 3.0 o000a ol 0000 o g if e n) [l e
JUNE nn EII:I:I'E el ] 500 k] 328400 ]
JULY 1G] 250100 0.4 | 2=sa0d a5 20:45:00 )
AUOUET A & 4000 1.8 10832 00 HE 1971800 26.3
SEPTEMBER 00 | 3271800 455 | oo | oo | 3mmisco ans
CLTOEER kA 1] D'.EDD.‘.I 0.0 GO0 (x1x] L R R (1lv]
HOVEMBER 3a ;0000 0.0 - B3-00 o 0:82:00 i =
DECEMBER =314 70300 0.5 00 0 oo T:03:00 &
YEAR-TO-DATE TOTALS: &0 435:26:00 60 148:37:00 4.7 §28:02:00 §T

. Diparable dewn Lirs rafers o B down lime thal socurmed winen the Groundsgier
Remediation Sysiem (GRS} couid have operaled, but was nel oparated dus o
other crounistances, such as sempling. routine rainisnance, inspections, ez

HOTEE: Datalagger recurds Groundwater Remedalion Systam infarmatian ance every
15 = B0 minules; generaly, the ressrding irberval is snos svery 50 minutes
APE = Aiigons Public Sersice Company, which is the powar provides for the Sie
% = parcent

= H-m-npq-rlbl-u -ﬂl:ll'-l'lll"l:lll fime reders o down Bme et cocurned when the GRS cauld bave
oparaled, bul &d Rl apaiibe dus 19 sysiem malvindions andfor alarm cond@ons.

Tel_4-3 3000 hutdrenRammany da | TR0



TAB.

Summary of Hate and "-'nlurr-n_nr Water Extracied and Injected Dunng 2000
Tor Graundwater Remedabon System Weks

Hassayampa Landfll EPA Superfund Sile

EXTRACTION WELLS

Injection
Well
EW-1 Ewi.2 EW-3 EW-4 Tetal -1
Rate Average Rate Average Ratae Average | Rate Average | Rate  Average
While Fun Pumping| WWhile Run Pumping While T Pumplng| While Ridn Fumping| While Pumping| injection
-| Pumiplng Time Hata Pumping Time Rate Pumping Timie Rate | Pumplng Time Rate | Pumping Rate Rale
Month | (gpm)  (percent)  [gpm]) {gpm)  (percent) {gpm) | (gpm) (percent) {gpm) | (gpm) (percent (gpm) | (gpm) lgpm) {gpm)
January 1889 8.6 1.848 0,240 886 0927 1.041 98.6 1.027 2283 8a7 2048 | 59833  Sg48 §3o07 °
Fetruary 1672 9.2 1.654 Q5T g9.2 0980 1.015 86,2 1.007 2508 89.2 2882 *| 6589 B,537 8042
March 1681 99.4 1.671 1026 384 1.0E2 1,005 HE,4 0584 302 99 4 3.003 8.735 6.E2S 5104
April 1656 100.0 1606 0.623 100.0 0593 1.001 100.0 1.001 3.026 o 303 E717T  BTIT | 6044
May 1.678 1000 1678 0549 130.0 A Ean 1.005 100.0 1.008 2204 10D 2264 E G927 5927 5.283
Juns 1655 9.5 1.647 0538 89.5 0833 0.885 88,5 0.880 2587 9.9 2872 B.575 543 58658
LIty 1877 88.1 1612 DUE30 361 0884 0,963 86,1 0. 545 2T Bg.1 2862 G.5ET 5313 8519
August 1 &30 Ta5 1168 0.Lakb Ta.6 L7008 0,994 T35 .73 2.574 i % FAL- 6.563 4824 4318
Septembar| §.585 548 0G4 D.BE 54 .5 ﬂ_ﬂ__-l- (.985 Sd.5 0.557 2812 B4 5 1 587 6443 3912 3147
ber 1658 000 1658 0954 598 0963 0877 1000 o877 Z.BED 1000 28/9 | o4rd G477 N ]
Mowvernbes 1646 E3.9 1646 0BS54 gam 0853 0963 48.9 0.962 2631 Bb% 2848 G416 &40 8T
Docernber | 1815 5.1 1 600 0,533 84.0 524 853 8.1 044 2,750 R 274 6251 6192 5.545
WETHD® 1.860 B3.504 1.552 0.965 93.581 0801 Li: 11 93 804 0.930 i1.828 92838 2815 5448 §5.088 E413
VOLUME OF WATER PUMPED OR INJECTED (gallons) MOTE: apm = pallors per minuie
Month Ev-1 EVi-2 EW-2 Ew4 EWs -1
January 73,455 #1374 45,832 a1 441 252 107 23E 85
Fsberiiary B9 286 41 3048 42082 -120.340 AT2 87T 262113
March 74 801 45812 44 5585 134 058 258 858 AT2ATR
il 73,255 42518 43,261 130,742 280,173 261,103
May T4 897 42 354 44,884 102,418 264 574 238 30
Juna | AN 40323 43 TTE 128404 JEIETT 263 482
:ll.l-]' 51.959 3922 42,188 127,773 261,822 250,837
Fiuigiusd 53,468 31,847 32,614 27 oEL 215,288 162 758
|Bepiemiber| 37 307 Trgat 23188 88,560 151668 135835
Ociober 73,907 42002 43 614 128 500 283 103 267 642
Howamber ™M A1 1TE 41,572 123,033 276,894 247 564
Cacamber 71,413 41,246 d2.134 121,562 278374 247 50
Ttal 815 E%8 473,504 ABETOE 1374417 3152525 2.544K00

Tei-3 GRS Weln Faie and Voters o § DO08/001
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Summary of Laboratory Chemical Resuits for Vofatile Organic Compounds in Water Samples from Groundwater Wells and Groundwatér Remediation System Air Stripper Influent and Effluent
Hassayampa Landfill Epa Superfund Site s .

Page 10 of 22
SAMPLE : ‘ o o : v VOLATILE ORGANIC COMPOUNDS * .
IDENTIFIER : - . e : (micrograms per llter) .........
SAMPLE . DATE DATE .- EPA . DILUTIGN TOTAL . . ! 3 }
SOURCE" i FIELD . LAB SAMPLED ANALYZED METHOD LABORATORY® FACTOR® vocs® 1,1-DCE TCE PCE 1,1,1-TCA  TCTFA 14-DC 1,2-DCP OTHER VOCs
MW-4UA 006558 - 003557-08 03-06-90 03-14-90 601/602 ATI 1 06 ND - ND ND ND 06T- ND - ND ND
MW-4UA 006746 006576-09 - 06-06-90 06-09-90 601/602 ATI 1 ND ND . ND ND ND . ND ND -~ ND ND
MW-4UA 010792 . 103882-11 03-21-91 04-03-91 601/602  ATI 1 16.8 ND ND ND ND . 159 ‘ND _ND .~ MB=09FT
MW-4UA . 010909 105704-09 '05-13-91 05-22-91 - 601/602 AT - 1 299 03 ND ° ND . ND .28 ND ND | MB=0.7 F; CM=0.9
MW-4UA dup 010910 105704-10 05-13-91 05-22-91 . 601/602 ATI 1 28 04 ND ND ND 27 ND . ND MB=0.6 F
MW-4UA" | - 01098Q 106790-22 06-19-91 07-02-91 . 601/602 ATI- 1 219 ND * ND ND ND 21.9 ND . ND ND
MW-4UA 002247 . 109802-04 09-24-91 .09-28-91 601/602 - ATI 1 30.5 05 ° . ND NO ND 30 ND " ND - ND
MW-4UA dup 002248 109902-05 09-24-9t 09-28-91 601/602 . ATI 1. 355 0.5 ND ND ND 35 ND | ND . ND
MW-4UA 002406 112587-14 12-05-91 .~ 12-11.91 601/602  ATI 1 509 - 35 0.3 0.2 0.5 46 ND ND TCFM=0.4
MW-4UA dup 002407 112587-15 12:05-91 12-11-91 601/602 ATI 1. 657 . ND ND ND | ND ' 65 ND ND TCFM=0.7
MW-4UA’ . 002630 - 204640-13 04-09-92 ' 04-16-92 . 601/802  ATI 1 60.5 1.5 ND ND ND 59 ND - ND " ND .
MW-4UA dup 002631 204640-14 © 04-09-92 04-16-92 601/602 ATI 1 619 14 ND ND ND. 60 ND ND TCFM=0.5
MW-4UA _4qUA . 29470 04-09-92 04-23-92 . 601602 ADHS 1.8° 1.8 ND ND ND ND ND ND ND
MW-4UA . 014948 210011-13 . 10-28-92 11-07-92 601/602 TATI ’ 1(5) 109.0 19 . 0.2 .ND ND (1086) ND ND TCFM=0.9
MW-4UA 007550 304579-16 04-05-93 04-14-93 601/602 ATl - 1(5) 172.6 0.7 0.3 ND ND {170} ND .ND . TCFM=1.6
MW-4UA 001062 310890-01 10-18-93 - 10-22-93 601/602 ATH 1(5) 94.3 7.0 0.2 0.2 ND {84) ND .ND CM=0.4; TCFM=2.5
© T MW-4UA dup 001063 310890-02 10-18-93 10-22-93 6017602 ATI 1(5) 88.5 - 6.8 0.3 ND ND {80) ND ND TCFM=2.4
MW-4UA - 001235 403593-15 03-03-94 03-16-94 601/602 ATI 1(10) 1293 7.2 ND ND ND {120) ND - ND =
MW-4UA dup 001236 403593-16 03-03-94 - 03-16-94 601/602° ATI . 1 (10) 87.9 9.8 ND ND ND (76} ND ND
MW-4UA 002319 407012-24 07-27-94 08-09-94 - 601/602 ATl . 1 272 12 0.6 ND ND 14 ND ND
© MW-4UA dup - 002320 407012-25 '07-27-94 08-09-94 601/602 ATI 1 27.4 12 0.6 02 ND . 14 ND " ND
" MW-4UA 002437 100286184 - 12-01-94 12-11-94 8010/8020 PACE -1 31 . 19 . ND ND ND 12 ND - . ND .
MW-4UA - | 002533 100057100 03-08-95 03-19-95 8010/8020 PACE 1 22.7 12 o8 ND ND " 82F ND ND
MW-4UA . - 002641 100165433 06-08-95 06-16-95. 8010/8020 - PACE . 1 49 - 30 ND ND ND 19 ND ND
MW-4UA 002765 100374210 - 12-15-95 12-19-95 8010/8020: PACE 1(5) 137.6 (30) 29 ND’ - ND 41) ND ND TCFM=3.7
MW-4UA 001766 100100617 06-06-96 06-12-96 °  8010/8020 PACE 110} 339.5 (200) 11 .29 ND (120} - ND ND TCFM=5.6
- MW-4UA 001361 100212180 - = 12-05-96 12-11-96 8010/8020 © PACE 1(5) 296.32 (190) 24 - 8.8 0.72 (66) [0.74) ND TCFM=56;DCM=12T
- MW-4UA . 000714 10195352 07-11-97 * 07-21-97 . 8260 PACE 10 333 150 150 ND ND 33 ND ND " [cis-1,2-DCE=56]
MW-4UA. MW-4UA- PGG00378 07-11-97 07-21-97 601/602 DEL Mpi+ 1 126 100 26 ND ND ND ND - ND ND i
MW-4UA 002982 10661353 05-27-98 06-05-98 8010/8020 . PACE 5 129.6 80 28 ND ND 16 ND - ND MB=56 M
MW-4UA | 000868 PIFOO167 06-03-99 06-04-99 8260B DEL MAR 1 42 31 1t ND ND ND ND~ ND. ND
MW-4UA dup 000869 . PiIFO0242 . 06-03-99 . 06-08-99 ' 82608 - DEL MAR 1 37.9 © 28 9.9 ND ND ND | ND " ND - ND - .
MW-4UA split 000872 9906061-03A . 06-03-99 - 06-15-99 - 8260B TURNER 25 63.5 500 - 12.0 1.5 ND - ND "ND ND
MW-4UA 003091 PJE0348-13 05-15-00 05-27-00 8260B DEL MAR 1 109.3 83 83 ND ND 18 ND ND ND
MW-5UA D 014406 . 805139-01 05-26-88 05-27-88 624 ATH A 10 ND ND ND ND . ND ND ND . DCM=10 RT
.MW-5UA D,dup 014407 805139-02 05-26-88 05-27-88 624 ATl - 1 ND ND ND ND . ND . ND ND . ND ND
MW-SUA | 014430 807002-02 06-30-88 07-13-88 - 624 ATl 1 ND ND ND ND ND | ND ND . ND [1,2-DCE=10]
MW-S5UA dup 014431 807002-03 © 06-30-88 07-13-88 624 ATl 1 ND ND ND ND ND ND - ND - ND ND
MW-5UA 006076 809086-07 09-13-88 10-12-88 601 - ATI 1 03 03 ND ND ND ND ND- -. ND ND
- MW.SUA . 006098 809133-14 . '09-20-88 09-29-88 . 624 ATI 1 ND ND ND ND ND . ND ND ND ND
MW-SUA - 006167 - 812527-04 12-05-88 12-13-88 624 ATI 1 12 ND ND ND ND ND ND ND MEK=12 FT
MW-5UA dup 006168 812527-05 12-05-88 . 12-13-88 624 ATI 1 32 ND ND ND ND ND ND - ND DCM=10 RT; MEK=22 FT
MW-5UA 006367 908692-07 08-23-89 08-28-89 601/602 ATl 1 1.4 ND " ND ND ND 1.4 ND ND ND
MW-5UA dup 006368 908692-08 08-23-89 08-29-89 601/602 ATI 1 1.7 ND ND ND ND 1.7 ND ND ND
MW-SUA 006563 003572-04 ° 03-07-90 03-13-90 601/602 ATI -1 3.0 . 09 ND ND ND 21T ND | ND ND
. MW-5UA 006757 : 006599-10 06-07-90 06-13-90 601/602 ATI 1 T 20 1.8 0.2 ND ND ND ND. ND ND
MW-5UA ’ 010796 103882-14 03-22-91 - 04-04-91 601/602 ° ATI 1 29 07 0.2 ND ND . 20 ND ND [1.2-DCA=0.2]; [MB=18.2 FT]
MW-5UA dup 010797 ©103882-15 03-22-91 04-04-91 601/602 ATI 1 5.9 09 ND ND ND 5.0 ND " ND ND
" MW-S5UA . 010969 106790-13 06-19-91 07-02-91 - 601/602 ATI 1 ND - ND ND - ND ND - ND ND. "ND ND
MW-5UA 002263 109902-20 08-25-91 09-30-91 601/602 - ATI 1 0.6 06 ND ND ND ND ND 'ND ND
MW-S5UA 002388 112562-07 12-04-91 - 12-06-91 . 801/602 = AT 1 0.3 03 ND ND ND ND ND ND [CM=0.8]
MW-5UA . - 002640 i 204640-23 04-09-92 - 04-17-92 601/602 ATI 1 .ND ND . ND ND. ND ‘ND ND - ND ND
. MW-SUAdup . - 002641 . 204640-24 04-09-92 04-17-92 601/602 AT1 o 1 . ND ND ND ND ND -~ ND ND ND ND
MW-5UA " BUA. 29475 04-09-92 04-23-92 - 601/602 - ADHS o NOD' X ND ND ND ND ND . ND “ND - ND
1 ND

MW-5UA © 014960 - . 210011-25° 10-29-92 11-10-92 '601/602 ATI ND - ND ND - "ND ND ND | ND . ND -

+ 665/841/2000Annual Report/tht-VOC.doc/06Sep2001
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Summary of Repairs and Replacements to the SVTS

TABLE 4-8
DATE - REPAIR OR COMPONENT REFLACEMENT
August 27, 1996 Repaired makeup water solenoid valve and makeup water supply line.

September &, 1996
September 11, 199
Srptl.'rpbﬂ' 25, 1996
October 2, 1996
Crctober 3, 1996
October 5, 1996 -~
October 18, 1996
Movember 1, 19%
Movember 5, l?é-E-

MNovemnber 12, 1953

Movember 12, 1996
Movember 15, 1996

Movember 23-29,
i09s

December 4, 1996
December 18, 199

Decemiber 31, 1956
-}anuaty' f, 1997
January 7, 1997
January 8, 1997
January 13, 1997

January 15, 1997

Jamuary 16, 1997
Jamuary 20, 15597
January 22, 1997
January 24, 1997

Float repaired in makeup storage tank.

Replaced Warrick control on scrubber sump stillwell.

Installed original Warrick control back into system.

Installed a new Warrick Control Card at the serubber sump level control.

Installed magnetic fosts in serubber sump stillwell.

Installed new scrubber sump float a;].fstfm.

Installed replacement blowdown solenoid valve.

Installed new PLC control module. |

Replaced gasket on caustic pump.

Installed pan gasket at top connection between scrubber sump and level control stillwell.
Installed new PLC processor.

Blind flange installed at top connection between scrubber sump and level control stillwell,

Installed Fernco B-inch couplings at the extraction and reinjection pipeline expansion joints.

Installed UPS svstermn.

Installed hand valve (gate valve) at blow down piping to better regulate volume of blow
down. ;

Repaired break in caustic delivery tubing leading to scrubber sump.

Replaced electrical wining to both solenoid valves and new fuses.

Installed replacement blow down and rl.xaknup water solenoid valves,

Replaced PLC output card.

Installed replacement parts for caustic pump. Replsced a section of the polvethylene

" caustic tubing with vinyl ubing.

Replaced catstic pump tubing and remaining polyethylene caustic supply tubing with
vinyl tubing,

Fepaired 2 expansion joints,

Installed replacermnent parts for caustic pump.

Repaired leaking Fernco expansion coupling,

Installed 10 additional condensate drainports in the extraction piping,

projh | 357 190Feal_RpLwpd



TABLE4-8 Summary of Repairs and Replacements to the SVTS (continued)

DATE REFPAIR OR COMPONENT REFLACEMENT
january 30, 1957 Installed a new caustic pump output relay (SLC 500 Model 174C 0AB) and a new antenna
for the autodialer cellular phone. ’
February 8, 1997 Installed a pressure gauge in heat exchanger base.

February 11, 1997

March 12-14, 1997
March 13, 1997
March 13, 1997
March 27, 1997
March 27, 1997
March 30, 1997
April 16, 1997
April 23, 1997
Apnl 25, 1997
“ay 1, 1997
say 5, 1997
May &, 1997
May 8, 1997
May B, 1997
June 13, 1997
June 16, 1997
Tune 18, 1997
July 2, 1997
July 2,1997
August 8, 1997
August 14, 1997
August 14,1997
Angust 15, 1997

January 19, 1998

Installed a pressure gauge above the heat exchanger, Installéd a pressure gauge below
the heat exchanger.

Cleaned heat -E':;-::hang'cr.

Installed new bolts, ring and gasket for quench cover.

installed gauge ports.

Replaced phone system.

Replaced Fireye Scanner.

Installed new UV Scanner.

Replaced makeup water solenoid valve.

Replaced pump F200,

Replaced 3/4-inch makeup water solenoid valve with 1-inch valve.
Installed scrubber sump level indicator.

Replaced pump P200 due to leak.

Installed strainer and check valve in makeup water piping.
Installed replacement vacuum relief valve in effluent piping.
Installed replacement site glass in air stripper sump.

Replaced damaged ceramic quench packing.

Installed dedicated makeup water pump:

Installed Eiﬂ}gﬂl:.m wastewater tank.

Installed 1,650-gallon caustic storage tank.

Installed expansion card in autodialer.

Installed inspection hatches in scrubber sump and quench sump.
Installed inspection hatches in combustion chamber and heat exchanger top section.
Installed vacuum gauges at each side of in-line filters,

Installed cover on wastewater sump.

Replaced flow myeters - FM-200 and FM-201.

o\ 1437 19 Fsal_Rptwpd



TABLE4-8 Summary of Repairs and Replacements to the SVTS (continued)

DATE REPAIR OR COMPONENT REFLACEMENT .

February 16, 1998 Found faulty PSC-101 switch - ordered new one,

Tuly 22, 1998

February 20, 1998 Replaced caustic pump.

February 27, 1998 {R:EPEI.EM recycle pump, replaced packing for the Quench and replaced MOD motor for

Febriary 28,1998  Replaced P-3 and P-4 gauges.

March 20, 1998 Installed new P-200 pump.

March 31, 1998 Replaced Thermo-couple 100 A and B,

April 1, 1998 Replaced light bulb in makeup pump control pam:L. reconnected and adpested linkage in.
combustion air blower linkage.

April 21, 1998 Opened Flame Arrestor Bowl and replaced broken ﬁ.ladblr element.

April 29, 1998 Replaced motor starter for combustion air blower.

May 5, 1998 Replaced storage tank drain valve.

- May B, 1998 Installed new combustion air blower motor, electrical overload fuse block and PSH-100
: switch.

May 19, 1998 Replaced bolts in Heat Exchanger middle flange area.

‘May 27, 1998 Repaired three areas of SVE Header pipe.

May 29, 1998 Replaced Well Head control valve on Well F1.

May 31, 1958 Replaced solenoid in makeup water line from holding tank to scrubber sump.

June 8, 1548 Repaired linkage on coarse grain well head,/dilution motor control.

July 1, 1998 Began system modifications; moved recirculation pump, installed Y4-inch pipe for

: F1, P2, P3, P4, removed coarse grain piping.
Tuly 6, 1998 Completed %4 r.nd'n pipe plumbing, completed 5% of cross over piping 53.r5rem gate u'ah'e
_ installed.
July 8, 1998 Continued revisions to SVE system, piping etc.
July 9, 1943 Continued revisions; completed plumbing, wiring, installed recirculation flow sensor
_ readouts.

July 10, 1998 . Repaired four water leaks, replaced six expansion joints in header pipe, replaced pH probe,
repaired leak in caustic line.

July 15, 1998 Repaired two air leaks in header pipe, replaced vacuum gauges on wellheads, replaced
broken brass fitting between ¥-inch pipe.
Installed Y-inch stainless steel ubing from exhaust stack to manifold, began installation of -+

manual dilubion valve assembly. Mo electrical power.

Sprou L 557U Final_Rgl wpd



Summary of Repairs and Replacements to the SVTS (continued)

TABLE 4-8
DATE REPAIR OR COMPONENT REFLACEMENT
July 23, 1998 Completed valve assembly.
July 24, 1998 Replaced fusible link in Flame Trap Assembly # 3.
July 31, 1998 Replaced five 2-inch Fernco couplings with flexible tubing,

August 11, 1996

September 19, 1996
Dictaber 1, 1996
October 2, 1998
October 7, 1998
October B, 1998

" Octeber 19, 1993
Movember 2, 1598

Movember 6, 19098

Novemnber 11, 1998
December 4, 1998

Febroary 10, 19994

Replaced five 2-inch Fernco couplings with flexible tubing, replaced vacuum gauge on
i ls.

Repaired UV sensor electrical connection, UV sensor, flame igniter.

Installed seven condensate drains and made a five-head manifold drair; connection.
Installed fourteen drains and made eight 2-head manifold drain connections,
Plumbed and installed condensate collector.

A loose wire in the main electrical control panel on Slab 2 was identified through
troubleshooting with Ken Hackler, Rockwell Automation. and re-connected
Fernco connectors in three localions in SVE header pipe. Replaced Y-imch drain in
compressed air line header pipe and re-connected compressed air line header pipe in one
location.

Installed drain pipe.

Meeting with Bryan Gemngi, Power Quality Engineer (AP3) to discuss lightning protection.
It was recommended that lightning protection be placed on both phone lines and electrical
service entrance and to connect the phone and power ground wires.

Began to dismantle the heat exchanger unit and removed the protective covers from the
inlet (wellheads) and from the outlet {combustion chamber ) pipes.

Completed the dismantling of the heat exchanger and took to Anderson Contracting yard.
Loaded and transported heat exchanger shell to Anderson Contracting yard,
Comgpleted installation of new heat exchanger :

Source: -

"
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Week
‘No. -

10

n

12

13
14

15

16

|August 19 -
!August 25,199
/August 26 - i

- {September 1,199

September 2 - i
;September 8, 1996
:September 9 -
‘September 15,
‘September 16 -

|September 22, |

iSeptember 23 - :
|September 29, i
September 30 -
October 6, 1996
October 7 -

1October 13, 1996

October 14 - |
October 20, 1996 ['
|
|

. |October 21 -

October 27, 1996
October 28 - ;

November 4 - !

November 17,

November 24,

. November 25-

December 1, 1996

|
!
" [November 18 - !
|
[
I

|August]4- . i
IAugust]S 1996

November 3, 19%:

,November 10, ?' ’
_{November 11 -

TABLE 49

SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT 5YS’ TFM r
' HASSAYAMI’A LANDFILL SUPERFUND SITE

. !Available >
“Hours

109

168

. 168

168
‘168
168
168
168
168
168
168

168

168

168

168

168

]
i
|
1
I
i
|
'
]
;
i
i
!
i
I

Cumulative
Available
Hours

109 .

277
445
613
781
~ ot
1,117
1,285

1,453

1621

1,789

1,957

2,125

2,293

2461

2629.

Operating
Time

7.5
T 495
1015

70

20
38
25
' 12
27

26

i
{
i
I
)

|
B
| .
!
|

C Percent
Cumulative © Operation
Opera'tirxg " vs. Available

Time i "Hours
8 7
57 29

159 60
229 42
232 2
232 0

i
252 ! 2
.f
290 : 23
. i :
. 314 | 15
: |
|

326 i 7
353 ; 16
79 15
379' : 0

382 2
382 0
382. 0

Comments

“Official startup was 'I 1-19-9¢.

- Cunnnldative
Percent -
Operation
s Available
Hours

~J

20
.20
19,

I8

=

4-Week
Runwing
Average
Percent”
Operation
vs. Availoble
Hours

33

20
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Week

17

18

19 -

21

ki

L)

TABLE4-S

SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT SYSTEM

; Avaitable *

I

Decem bser 2 - !
iDecember 8, 1996 |
[December 9 -
December 15,
‘December B4 -
{Decembser 72, |
December 23-
Deceinber 29, |
Drecember 30,
11996 < January 5,
.-I""“'“'.l" LB
January 12, 1997
January 13 - :
fanuary 19, 1957
!hnuarf - .
ianuary 26, 1997 :
Jamuary 27 - i
tFebruary 2, 1997 |
February 3 -
February 2, 1997 i
February 10 - |
[Febraary 16, 1997 |
Febrruary 17 -
February 23, 1997 |
February 23 . l
March 21997 |
March 3 - March |
B, 19597 i
March 10 - March |
16,1997 i
March 17 - March |
120, 1957 I

168

168

158

168

168

168

168

163

168

1&A

168

6l

168

168

Huvrs

Cremruladipe
Arailatle

Hewrs
2,797

2,965
3,133
3xn
3,469
3637
805
3973
4,103
4,371

4439
4,607
4,775
4143
511

5,279

HASSAYAMPA LANDFLL SUPERFUND SITE

1 Percent
| E'Jlilrlll'mfii'r Operation
4 Operating _O;mrnml,g ! s Avadlalle |
| Time | Thure Hours | Compmenfs |
i 1
0 | M t |
I | - '
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| 457 | el !
| | |
t 546 | A | t
| |
o | 546 i i
. |
i i [T | i 1
h4 i el : 12
| | |
0 i 600 i ih !
i :
n . @3 ! : 5
i S, 626 i B |
I I '
: I
13 | £39 I B !
i
| |
R B2 B :
] ; |
13 | £ ' 8
1 6749 £
13 692 : ] Cleaned Heat Exchanger -
i . March 13, 1997
12 05 ;|
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e A ef 14

H-"rrl:
Mo

L

k)

38

Cuag

40

41

44
15
46

47

March 24 - March
|30, 1997 i
{March 31 - Apsil
|6, 19497 .
(April ¥ - April 13,1
|tagr |
(April 14 - 20, 1'?5"?'

|
.|'|.|:|n| 21 . 27 1007 ‘
.I'LFI'-II 28 - H-ng.-' 4,
Mu}' 5« May 11,

w7
jMay 12 - May 18,

1997

May 19 - May 25, |
1997 \
May 26 - June 1, -
1997 7
Jume 2 - June B. |
1957 ‘
Jumee & - June 15,
1997
June 16 - June 2, !
1997

une 23 - 29, 1997 |
!JnntIl-JuI}' B,
1997

| |

168

168

T

TG

168

168

168

168

163

165

165

168

168

168

Available ®
Howrs

. Crannfative
Availeble

Haours
5847

5,615
5783
3,951
6119
&.287
453
6523
&7%
6959
L i)
Tams
T A2
7631

TR

TABLE 49
SUMMARY OF WEEKLY OFTRATING TIMES - S50IL VENTING AN TR FJI.TMENT SYSTEM

HASSAYAMPA LANDFILL SUPERFUND SITE

Chpreraling
Thme

13

5

1
.‘J]
91
9
1]
I
1
1
130

1t

- Crntiilalbive

COperiting
Tirig

718
763
Efg
BEd
a1
1,009
1.100
1.1
1282
1,292
1.%02
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1324
1,454

1,565

AL FPELT BESSSLE Lo R S

Percent

Qperation’
v, Arailable
Howrs

8

n

i

=1
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Wk
M,

48

19

51

oz

Al

54

55

July 7 - July 13,
1997

July 14 - fuly 20,

C1997

Huly 21 = July 27,
1997

July 38 - Aupgust
X 197
|August 4 -

I Aungusl 10, 1997

j.ﬁ.ugult 11 -
i August 17, 1597

August 1B -
| Aupust 24, 1997

Aupust 25.-
August 31, 1957

TABLE 49

SUMMARY OF WEEK I'_'l' OPERATING TIMES - SOIL VENTING -'I.H D TREATMENT SYSTEM
’ HASSA '|'.|\M PA LAMDFILL SUPERFUND SITE

Avnailalle *

Huoirs
I

[ L3:]

168
188

168

158

168

Crmelalivg
Availukle
Howrs

7.0

B.158

B, 32

B

5830

8,998

ER

Tiaire
59

144

124

&5

I Creinnfalive
Chrevaliing

Dperating
Tiing

LAy

1,768

1,80y
1,959

1,969

2,047

2143

Perceni
Operation
e Available
Heurs

3

75

57

Linalmierids

Cleaned Heat Exchanger

ihrht:l--_lll]f 9, 1%%7. Ranout ;-

of caustic daring swilch from |
drunes ko bulk.

|
Shutdowns cansed by high |
lentperature and swilch lrom |
caustic drums to bulk 1

Shutdowns caused by high
fermperature sapikes

Pawer cutages and damage
o injciian well

Iinstalling inspection I1H|:l1l'l
Fepair to injection line;
jcorrecting programming
|prear; complotion of
|mnd]!|cl{im

‘Programming error repaired |
'Huﬁ,ull 13, 1997 Installing |
hil:ﬂlﬂ-. campleting
|mndlfu.'|lhnn= Twio pawer
‘failures.

P mp problems «
srecimtulation pump and
sump pumg; repaired spray |
I'I':l!‘-’i!! power failures . |

Fower [ailures;
rEprograniming.

e id | e
Peiveiel
TR T
e, Aeelar vl
LRETETIN

21

&b

F- Wik

H wigai g

A i"q'l.||_-|l:|l
Teavend
el iaiai .
fw, Aririlalifye

Huiwers

¥

L]

Fip

i
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& : TABLE d.% Y
SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT SYSTEM
HASSAYAMPA LANDFILL SUPERFUND SITE
: I 1 | Pk, -
i ! FEreveninig
i ;) | i . . e Cremrelell i 1v Arwnrge
z N | 1 : Perrend b ; Mevecwt i Pereen
, | Cumualative ; i Curnulntivs Chwralion | L hpirerethiaiy ) {heera fame
Week Awvaileble* | Avallable | Operating | Operating 18 Available | e, Arvidilely e chreda e
Mo : ) Hours | Hpiirs B | T H Time HEIHFI. [T T .Ihﬂrhl 1 [l
6 Seplember1. | 168 . 93M 3 | 2 19 |Pawer tnilures; heat |
;E-ep'lembl'r 7. 197 y ; I !E:I.II.'I'III.'IEFF plugging - ! i
il i i i |Cleaned Heat Evchanger - | I
i _ _ i i 'Sephember 8, 1957, | l
57 Seplember 8 - 168 9502 | 48 ny BE Power failure on September | ;
September 14, | 10, Repaired guench and | . i
jree? ; [ : scrubber sump manways. | u ' '
| | . | | | |
58 Seplember 15- 168 I 9,670 i 156 2479 r 53 ipH Tailure. Maintenance |
Seplember 21, _ i | 0 i
59 |5¢pum ber 22 - TSR T <" ST I 2596 | 0 pH failure.
. [September 28, I i I | e ! i
!TW \ I t | 1 |
60 September 29.. | T6H 10,006 Ti4 | 2760 | - {(Weekly and monthly W -
{Octaber 5, 1997 i j ! I | scheduled maintenance. "
61 |Oclobers - !, 1% | 2s% Bl Weekly scheduled |
Iﬂnuber 12, 1997 i 5 mainlenance. -Fireye |
: I , | {malfunction 10/ 1297 : ,
\ : ! ' (Sundny morning); burner | " ' -
| I | | technician nat available wntil B |
| | 1041397 [Monday), Repairs |
' | l bo comcluit 1011797, , i
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[ B TABLE 45 e .
SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT SYSTEM

HASSAYAMPA LAMDFILL SUPERFUND SITE

Je Wk

Mriining

i [-llilll!l|i|ll|lr| |

i ; ; [ Perpent : o Perrend i+ Pereeant

I i Crunnlafive | : Cumulalivd | Operation i I & (TR T i (Merdinm -
Week | ‘Available *  Available = Operattng | Operating | pe, Available | Do Abwitalde D es Apnitabile
Mo, | Honrs | Haowurs Thime Time | Howrs | Conimnenls i Haars

Arwrige

Hanirs
2. 'October 13- 168 10342

e : ama2 &9 IFI'H}."'E Fepairs as above
(October 19, 1997

‘Pawer ailure 10/14. Flane
failure 10/16. Cleaned lweat | !
exchanger 10/17. Flame | !
failures 10/ 1B and 10/19 | I
[phaibably caused by i o I
condensate. Removed i
‘condensate - % gallons on |

10417 and 22 gallons on
10/,

62 October 20. 18 10,510 145 57 7 R B Pawer failure 10/21. Drain
Octaber 26, 1997 | |

icondensate and replace
[ | | id:'-l:ru:. Replace Fernco ElH
i [ceupling. Scheduled :

. | | i mainlenanoe,
6 October 27 - 168 10678 1 . 3,281 : Fi | Draining condensate. Install
Meovember 2, 1997 i i ] i {nddditicnal drains. Failuros I
! i ! idue bo condensate buibdup il |
| Iwﬂll.l}' and monthly '

Imainlenance. |

!
| LR

i :
MWovemberi. | 188 10,848
Movember 9, 1997,

150 14m . b |Installed new pamp F-200 I I

I |ln!l:l|.1r.|:| condensale drain |

i ‘Behedubed maintenance, |

draining condensate. - | i
|

66 |November10. | 148 11,014 60 3591 %
© {November 16, -
1097

Weekly mamtenance
Drainbing condensate. Ran
oul of propane morning of
1717




Fage 7ol 14

Week
Moo

&7

|

72

74

‘Movember 17 -
Movember 23,
197

‘Hovember 24 .
Mo beir 3,
JeE?

i .
December 1 -
[Decentber 7, 1997

iDecembar B -
:December 14,
11997

iDEl:rmlJcr.]E .
|December 21,
1957

]
‘Decernber 22 -
December 75,
157

[etember 29,
1997 - January 4,
Jarusary 5 -

Janunry 11, 1598
lasuary 12
Jamuary 18, 1598

148

168

168

168

168

168

168

168"

168

TABLE 4-%

SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT SYSTEW
HASSAYAMPA LAMDFILL SUPERFUND SITE

o Carmnlative
'.-l railabe *

Howrs

Available
Hours

11,182

I L350

11318

11684

11854

12022

A2, 190
12,358

12.526

| Cperafing

Thime
136

L F.

146

121

165
163

1549

Curmplalive
Querading
Timg

v

3819

38492

4,038

4,154

4.0

4344
4.5%1

4,710

Pervenl
Chverabion
5. Avarlable
Howrs

E1

13

Br

kil

or

95

: Caraaingeiil s

i
!
RElerﬂ:l seals in pump - |
{200, Drained condensat, i
‘Ran out of propane 11/17 & |
1124, |
Cleaned heat exchanger
11/24. System down 11/ 29 l
due to FCVIO {eontrol |
molor) malfuncion. To he
repaired Sreplaced 122 !

FCVI00 repaired 272 !
Systern down 12/3; alarm

not received by CRA.
Restarted on 12/5/97, Flame
Iullum 1247

Wﬂ'hlr mainiEnanca .
Draining condensate. pli i
mallumclion on 12711 (Ch
15 Alarm)

System down 12/25 - na_
alarmn, Restaried 12/79,
Autadialer not

mallunctioning properly. i

Maintenance

Maintenance '

hiaintenance

kninlensnce

Crnrilad e
Mir et
Epicnnd e

s A e dinlele

ITarrs

1

W)

Lt |

LE

LK

e

Ty

Ja byl
My

Aewnngere

Pereynl
4 lyrerel i
. Ararela il
eiwers

i

il

L

i)

. 1l




Werk
Wa,

7

B

B3

I4
dnnuary 19 .
(January 35, 1994
[Jamuarny 26 -
i February 1, 19598

I
|
i
|
C |
|

Ihbrual}r -
jFebruary 9.
February 15, 1998

‘February 16 -
February 12, 199§
I

:Fﬂ:rru.r_p 2.
ill-'l'ln:h 1. 1998

‘March 2 - March

iE‘ 19498
March 2 - March

115, 1998

- |
Mu_ﬂ.‘l'l 16 - March i
22, 1538 |

Hours

152

168

:Fabruary 8, 1998 .

168

1]

142

144

|
|
Avaifable * !
|
i

.f

System not 'rulmin:E due to GRS biower malfuncticn

Cusmuliative !

Arailable
Horrs

13,7148

12,885

13,054 |

13222

13,350

13502

13,726

13.8%

Cheradingg
Tirme

188

oy

163

Bz

50

139

135

TABLE 49
SUMMARY OF WEEKLY OTERATING TIMES - SDIIL VENTING AND TREATMEMNT SYSTEM

HASSAYAMPA LANDEILL SUPERTUND SITE

Cisniladine
Chpera fing
Tiime

4,594

4,595

5158

5237

5,21%

5,478

3617

5757

Mercent
Dpenetden
s, Availalile
Huours

H i

5B

47

19

B3

oF

(S stem down 1/ 37 - no

Cimmirien s

i
]
IMhlﬂlilllm.
|

alarm. Restarted 1730
Connected autadialer
directly from alarm light
Mainfenance. Dirnining
condensaie

baintenance

Maintenance; PLC faul;
PSLI0 malfuncHon;
jdraining condensate.
|PLS101 replaced 2/17.
Maintenance; Caustic feed
‘pump maifupction 2, 20;
[replaced 2073, draining |
jtondensate, ) |
|
|

“Maintenance; draimng..

condensate; quench packing
replaced 2/ 37 control matoer |
replaced 2/27; recycle pump
replaced 337 pH centiol
module replaced 373
hiaintenance; draining,
condensatbs

hlainlenance; draining
candensale; sver-
Jlemperature alarms

2 Bal 14

Cumiahiridry

Perreni
T hneral insy
s Anuriladily
Iraivrs

W

M

dil

‘HE

il

b

da AW
Hurm
-'14'|'r|1_-.;|-
dtereeiet
[ TEO T TR
e, el
s

Y

KT

il

]

[ [LF]
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Week

W
b5

|
Ba  Mlapch M - April

&7

BY

(Available =
Hxiirs

Parch 23 - March |

29, 1998

‘5, 1994

(April 6 to April
112, 1938

.hpﬁ] 13- Hpri.'l
19, 1998

April 20 - April
6, 1998

 —— e e s

i6d

T+4

168

168

SUMMARY OF WEEKLY OPERATING

Ciemiclatime
Avatlinivie
Howrs

U herating i
Tirne

TABLE 49
TIMES - SOIL VENTING AND THEATMENT SYSTEM

HASSAYAMPA LANDFILL SUPERFUND SITE

- Cimliadivie

Chpera fiang
T

Fercent
Clpiermifion
trdl, Aradlaohle
Hiurs

Syslem not running due to GRS blower malfunciien

14,0632

14,206

14,374

14.542

14%

1

144

-=

h,17h

6198

#

13

Cripimicni=

GRS repaived 373198 @
1700, Anticipate restart
451/498 I'u[||:|'r|.'|.1'|3 EPa I
approval.

System restarbed 4/1/98 a1
1737, Maintenance and fwo |
Che 14 alarms {Blawer |
malluncton due to leose
connection). Pescenl average
aperating tbme over 4-week
petiod based upaon last four .
operating weeks of Febraary
H, March 4 and 10, and. April
1. 15928,

|

Maintenance, draining |
cendensate, oul of propane
for approx. 5 hours. Percent |
‘aversge operating Hme based!
upon las! lour up:ul‘lng
{weeks of Masch 4 and 10,
{April Land 8, 1908

haintenance, draining
In:mdennh. system down
jafternoen of April 20 for -
Mame arrestor valve
-malfuneiion. I

System down while

troubleshoating starkup fault, ;

Lumabifing
Pergenil
4 Yyrervd jeves s
s Aaunhalbiye
Iiers

Iz

-0k
K umming
Arirrae

Mercvnt
Cdpurnnt e

1. .:‘Ir'rlljlrl"-l'f
Iliknss

i

L)
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Week
N

81

93

=)

I
el EF - May 3,
19

May 4 - May 10,
1998

May 11 - May 17,
1998

i

May 14 - Hl:,r H,
1148

May 25 - May 31,

1528

7 1998

Jume B, 1998 - june
14, 1998

!Iunl 1. 1998 - June

164

168

168

168

i | Cumulative
JAvailable * . Avaiiable

Howurs

Hours

14.710-

14,878

15,046

P5.214

15,352

15,550

15.718

TAHHELE 4-9 )
SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT SYSTEM
. HASSAYAMPA LANDFILL SUPERFLMNIY SITE

i Curminfioe
Operating | Operaling
Thime i Tirire
6 | 6258
7 6,335
15| g4
|

B3* 656
I -
; i
|
) : 40
a7 : 6,807
T3 : i, B8N

Percent
Opeeation
i Avaifable
Hanrs

36

49

43

LTI

Systenm down while

Aroubleshocting startap faull, | .

'System restarted 59,08 afler
‘meplacing Blower mator and
 pressure sw Belses

:Maintenance, draining
‘condensate, system down
afternoon of May 17th for |
Haw PIDpARE pressurs,
Eystem down for bow
propane pressure alarms.

' Raised system operating
lemperature and sdjustments
wore requbred. *System ran
Tor 12 haurs with blower k1

| ol

Corrected low low serubber
sump failufes and low
[propane pressure failures.
iSystem running on Blower
"-12 only. i
]

IS'g,-:lzm down an June 8, 1995 |
for rouline scheduled
'maintenance.

System was down
‘throughout (he weekend. Mo
“alarm was received due fo a f
problem aith the pheane line I

Telephome repair has been |

contacted.

Crndnifsl e
Perceied
[T IPU BT IET
r=, .-'II'.u.||||'!i'|i
s
ik

i3

Th

11

1l

+- l'l:l'q".
"n-lrllulll.:'

A J'd'l.ﬂlf‘"'

Bivatiil
Ckjrewul [famap
o bty
Flatuies

il
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Week
No

101

[Jure 135, 159494 -
Hune 21, 1998

HE AT

e 22, 1%38 -
lne 20, 1558
[June 29, 1598 -
(Julv 5, 19498

| Available * Available ﬂFlMHH.E
Hours | Hours i Tirne
144 15,852 <140

[Fuly &, 1958 - July |

13, 19398

July 13, 1998 -
July 19, 1998

TABLE 4-%

SUK P-'I.l'i m’ OF WEEKLT DPERATING TIMES - 50IL VENTING AND TREATMENT SYSTEM
HASSAYAMPA LANDFILL SUPERFUND SITE

i Cumulafipg

i
System down for pumping tes!

System down for pumiping best

24 15,958 ity

16126 |

L

Cumulatine
Operaling
Tiene

700

7030
T

ER R

M7

Percent
rerat Irom

s Anvailabiy

Harnrs
a7

100

Chimiirienl s

{System was shul dewn on
i]nmr 22, 19%8 in preparation
|fnr the Hickman Ranch
pumping test. 34-hours of
avallable run time lar Jupe 23
Cwad dubiracied lrom Lhe
|available hours because the
isystem could mol have run
due to the GRS shul down
!lnr the pumping test

!
Systemn was down through
Tuby 10, 1998 whil
mvdifications . wers bemg

Idnﬂl Due b modifications,
|:'1 hours of operalion time,|

was it availahble, B

‘Systern went down moring,
[of July 20, 1998 due to a large]
latea power outage  As af;
July 21,199 power has not

yet been restored. l

Canieisalai Ir v
r'urn-r.er
il o

s Arvilielele

Himire

+- bk
Hﬁlhlln.llll,:'
Az
Pirreeired
A Vynwal Franir
s Appalulle
Mlarnies

K

i

1)

)




Fo, 12ol14

HWeek

Mo~

fog

10

104

1S

106

i

108

1

[

Iu i!|r 20, 1998 -
July 26, 1998

July 27, 1538 -
Mgl 2, 1998
[August 3, 1998 -
[August 9, 1998
!Augluﬂ i -

[ Auiguat 16, 1998

-.hug;url 7=
.-.I’LI.IEI.I.II: 23, 1508

| August 24 -
August 3, 1958
August 3] - Sepi,
6, 1998

Sept. 7 - Sepl 13,

- {1%08

Sepl. 14 - Sept. 20,
195

— . ————

TABLE 4% Haj .

SUMMARY OF WEEKLY DPERATING TIMES - SOIL VENTING AND "I'RE.'I.TM ENT S8YSTEM

Available *

Honrs

Tz

2]

- 168
168

L1

168

143

a

— Crumrialive
Available

MHowurs
tb..‘.‘:!-l_!

16,406

16,574

16,742

16,910
17,078

17.221

17221

1721

e — - —

HASSAYAMPA LANDFIL L SUFERFUND SITE

Percenl
Carmmta T e Chiwralion
Operating | Operwting vi Available
Thne | Time g Howrs Cairsjaireails

m . 7w 100

System wenl down morning
El:lfju[]' 20, 1596 due 1o a large
' tarea power oulage  Power,
| . pwas not restored until July,

24, 1998, For this reason E'rEr
| (hours of available hours have
|been subtracted.

168 | .5 I 10 IS}-lhm ran withoul failure

164 | 7635 1 |S¥stem ran willoul T2ilure

N IE;rslrm shaul down on Aug
17, 1998 due to Mame [afune
Syslem was restarted an
,'*'“E' 17, 1998

167 8,025 : b ‘Maimenance - 1 hicias

153 ! .58

|
|
%

miminkiiny

A6 i 100 GRS dawn, Channel 1 & 2
:E-|H rms 9698 SVTS ran oull
i jof waler ni D&46 on 97/ 7 :
| :
0 B33 MA GRS down, S¥YTS wnalde 1-:].
operale due o lack af
makeup water
GRS down, SVTS unable 1o
operale  due o Jack  of
I makeup water.

]

168 | 8,193 100 System ran withaul failure
¥ B
|

0 % NA

L wairiglad e
v
I Fpaesai g

i A paadar i

larirs

1

if

17

I7

Af

48

L

L1

£ Wik
I"l'nllrlll:lll.:
ﬂl'i'l‘u#r
Parcgund
§ byeedal [ riim
2w Adyrifanhidp
Mo

1

()

1N}

o)

in

(1]
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Heek
Mo

™
|1-E
113
114
tIIE

116

TABLE 4-%

SUMMARY OF WEEKLY OPERATING TIMES - SO[1, VENTING AMND TREATMEMT S¥YSTEM®

. Available * |
| Howrs |
1 i b
Sept. 21 - Sepl 27, o
1938 j
i |
¥ : I
Leplember 28 - ]
Ociobsr 4, 1598
| ' i
IDbober 5 - i {
Octaber 11, 1598 '
[Oictaber 12 - ) 0 .
[Ceiober 18, 1958 i
Octobert9- | 0 |
Oclober 25, 19658 '
Dckober X6 - 45

Navember 1, 1998,

IOctober 31, 1994 -
Bl &, 195

Mlivrale 5«
[ecenilns 31,
14eR)

T

Crifirladioe
Available
Hawrs

I7.22

1722

17,221

1722

e |

17,286

i . Percent
: Cumalalive | Ogperalion :
| Owerating | Operating  ps, Available '} B
i Tieee I Tame ! Hours N Lonpenis | ;
! a | 2336 ! MA SVTS down due lo problems
i | irau:-:-d by power surge.

, |

0 _ B335 B 'EVTS dawn due 1o pr-utll'frnsl
; H cainsed by power surge. |
I i i
R | M MA SVTS shul down awniting
| campliance lesl, :
o . o
Q. 8.3% BA SYTE ghit down awailing
| | compliance test,
H |
i a | B33 | MA, SVTS shul down awaiting
- . . com plisnce fest.
: 5 BADN | 100 Campliance Test October 10,
| ! 1998 Syslem was shul down
i following test.

g | ' Review of compliance les
: dala, troubleshooting
| | ;:"i:irnq.r problem,  leat
- | exchanger removed and al
i i e heal \!hl:hnnﬂrr!
; { variibas S o installind

! i
| il /| '|".'.u|1n|5 mn Lk wppmreal o,

HASSAYAMPA LANDFILL SUPERFUND SITE

realarl Sy sl
. 1 | h l
i : I |
1 &

Lwntighad e
Pergpnd
[ M psernr TiRn

s A reelaldilye

Hlanuir=

S b

IH

iR
18
18

i

Ie byl
Fwirmey
Arrrage
Pewivul
1 Jprrnd e
P A auii fetdsly

|'|.-|rrl-i

L1IR]
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TABLE 48

SUMMARY OF WEEKLY OPERATING TIMES - SOIL VENTING AND TREATMENT SYSTEM
HASSAYAMPA LANDFILL SUPERFUND SITE

: © | Available *
Howrs

Aupusl 1, 10w - 17,2 5k
Al laer G, 1408

November (9.1 P
1 - Seprem e

A, 1SR

slune 3, 1997 - 11843

sl inn Der 1, |45

{* Available hours
tefird (o the houssi
that the system = |
{wias operational, |
ihu'l'-'l'l-llr. could

not be pperated |
due ta same other’
iclrt wimatance !
! J s

IData reported by Conesloga-Rovers & Associates Inc, Summary al end ol lable prepared by Eerol L Monlgamery & Assocfales.

Crramitlalive
Available
Howrs
IS

15,718

1,3e3

Source; Errol L Monigomery & Associates

Chreraling
Tiene

I ST

Cranmmlaling
Clperaténg
Tine

8351

K25

R, 1M

Mevgent
Qperstion
es, Apailable
Hours

A

i i i F

i Crimraenis

pholal persnd wl SIS was
P r e H

1
o 1% wpeaativn sime ol fi il I

.'-1.III|||-|||L||-|'F-I.I_|[\-|I H
1

S5Y IS aprsaliong since st ;
aind vommizsssmning sl

RE EL

Curiada fiwe
el

LRSI LETT

ws, A daithalele
o

SR ———

da bVl
Hamreying
.."Il'l'llrll_!r
e

1 yafel [ raeis

B Awekallp
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TABLE 5.

Groundwater Cleanup Standards, Chemical Specific AT
lassayampa Landlill Superfund Site

‘s and Requirements To Be Considered

in ; :
Compound (4] Mnximesm Sefiecied Apphcable o Diher Criberia To e Considered (THC)=*
Conconlration Cleanup Relevant and .
Detested Slandand imle
SDwa SO SIA SOWA | nday 10-day Lumper Longer Lifc-Time ADED
MCL ML Fropered Propsed I kg kg * Tom Term T kg HEGL
ML FCLE 10 kg Mg

Denzens 0 5 5 0 200 20Hx Ma MA A
Dichlorodilucromcilase (1 1,400 A MA MA NA 00,000 1,1 0,000 0000 .40 1A
1,1 -INchioroetheng 200 - T 7 T ) 2,040 (KLE] 100 4 00 T T
|1 -Dechloroethane e MA L MA MA L [l M [EEY . KA A
1 L ko gusLh St | 500 00 200 200 1 LB, D0 LIRHE] 4100 K1 (WK} pali} 20
|, 2 -dichlaroethase BI’!:I_ -1 5 L1} T plEi] 00 2,000y A 138
|.2-dichkwethenelcis) {iu) T H T o 3,000 1,000 R i
| -dichkrociheas [1mns) 160 Lo 100 100 20,000 2.0 2000 i, (WM (L1} 101
1.2-dichlarmpropane 4 5 5 0 . MA 50 HA, MA HA 056
Acoione 19 T MA HA MA M A Ma M MA A T
Chicrpbemaing i3 (] A Ha® MAY - M4 HaA MA&® HaA® 1K1
Trchloenlenmeethane (Freon 115 L] L0 M A A MA 00 T 3 HH 10u000 2, 000 2,10
Trichlorotrifluorasthane (Freon 113) i 2100000 Y s MA WA MA M HA MA [ F 110,000
telcshyl etbod keione (enido review) 40 1m0 KA M, A, MA A0 e ] 1000 O 00 20 170
Diichimcameihane 15 5 5= o ALK 2000 MA MA, M
Tetsachlorocthene 15 5 i ik 000 200 1,000 5000 M& E7
Taluene 15 000 1,0 1 040 0000 200K 2 AHH} T | [0 1000
Tnhlmthanuq'ﬂi:l 43 100 e o a0 . :
Trchlcenethene s L] g i A MA & A &
Chromiusm {bosaly 40 L1 [[] | D 1,000+ 1,000~ T e 111 T 100
Hylenes {noaall | | 100 {H0F e 1 0, 1340 &1 My S0 AHHY [QEREEN] (LR 100D

| Vinyl chiorids (C] il 2 |- . i 3,000 W0 . o 50 MA

o (=5
*atue changed from ARARS ia ROD,

**THCs have nol yet been promuldgated, ond are only congldered I tkere are ne ARARE

[ A) Comganends listod wen detecied and comlinmed in grossdemier nmpk!. taken during the RYand sepplementary el lnvestigatios

(B The sum of eribalomethaney jsshides chlorp o, Bromodichlooeethane, dibromoechloroenethane, and ribromomethane.

() Wyl Chloride has never been detected i groundwaier samples: s the giee, Bl has bees deteosed in 50il gas ssmples.

WA MCL = Sale Deigking Warer Act Maximum Contaminant Level (40 CFR 141}

SDW A MCLG = Safe Drinking Waier Act Maximam Contaminen) Level Goal (40 CFR 142}

ADED HROL = Arrona Department of Envirenmental Quality Health Based Gesdasce Levels

M = Mo Scndard Avallabls

LY EFA Health Advisories

L=y 10 kg = Concenipilon of compousd in deiniing waber Thal could pose a risk if consameid by a |0 kg child for | day

1 0-tlay' 1) kg = Concenbralion of compoend in drieking wacer tha could poge & stk if consmmed by a 10 kg child for 10 days

Longer term' 10 kp = Concentratian of cospound in dnmking water (hat could pose & risk if consemed by a 14 kg child formaone than 10 days
Lemger Term./ 70 kg = Concencraticn of compossd (n deiaking water 1ha1 coukd pose & rlek il consumed by 2 70 kg adali for moee thas 70 days
LifetsmeT) kg = concentralion of compoond in drimking weter that could pose o risk If comsamed by o 70 kg adult for 3 Uletime

\proj\l 557 1 0uFinal_Rpdt.wpd




THELE 5-2

' peation-Specific ARARS and Other Crilera

its decision making

Aassayampa Landlil Superfund Site
Location * Requirement Prereguisite(s) Citation ARAR Comments
within floodplain. + ActEon bo avoid Action that will Executive Ordes  ARAR  Federal agencies are direcied to
adeerse affecls, e T== Tl - 11988, ensure thet planning programs and
minimize pofential — * foodplain, 2., Pratection of budget requests reflect
harrn, restore and lowlands, and Flgodplaing consideration of flood-plain
praspree natwral and  relalively flat areas (40 CFR 6, mansgemend, inchadbng fhe
beneficial valuas, addpoining inland Appendix A) resoration and preservabion of such °
‘ and poastal waters land as natural undevekped flpod
and ather fiood- - plains. f newly conslrucled faciilies
prone ress. are to be localed in a foodplain,
accepled Moodproofing and otfer
flood control measures shall be
undenaken o achieve Bomd
proteclion. Whenewer practical,
structures shall be elevated above
the base flood level rather than filling
land. As par of any Federal plan or
actian, the potential for restoring and
prasening floodpdaing so thelr
‘natural beneficial values can be
realized rust be considersd,
Within area Action to recover Alteration of terrain - National ARAR Mo arfifacts are known lo have been
where action and presamnve ihat threaiens Archasological found in the vicinily of the Sie, If
Ay CEUsS artifacts, significant and Histornical arlifacts are identified at the Site,
¢ imeparable harm, sciantific, Presarvation Act this requirement will be applicable.
logs, or prehistoric, historic, (16 USC Saction
deglrinclion ol of aichasalogical 458); 38 CFR
igprificant data Par 65,
artifacts.
Crifical habilal Action o consefe Dedermination af Endangered ARAR Mo endangered or threatanad
upon which endangered species  endangered Species Act of species have been idenlifed al the
endangenad of threatened species of 1973 (16 USC Site, I such species are idantified ai
species or speckas, inchding threatened species. 1531 et seq.); 50 the Side, this reguirement will ba
threatenad consulaton with the CFR Part 200, 50 applicable,
species depend.  Departmeant of the CFR Part 402,
* Inberos,
Area affecting Action to pratect fsh Diversion, Fish s Wildlile  ARAR This acd requires coordination with
SEAEaMm OF er. ar wildlide, thanneling, or Coordenation Act the Departmeant of Fish and Wildiifa
other achivity that (16 USC 6651 et prior to-any aclion thal would alter a
modifies a stream saq ) 40 CFR body of water of the Uniled States,
rﬂ;m“ﬁﬁz“ﬂs 6.302. Mo activity is expecied i the vicinity
i - of the river, and the selected remedy
is nol expecied (o affect the river ar
associated riparian hebdat and
wetlands. This requarement will be
applicable if the selocted remedy will
- ; impact the river, ;
Riparian area, Raguires ADEQ 10 Impact on rparian Executive Order  ARAR  The landfill lies within (he drainage
consider profection areas, Mo, 81-06 of ihe area of the Hassayampa River, a
ol riparian areas in Govermor of AL riparian area a5 defined in Executive

Crder 91-08 of the Slate of Arizana,

Mo activly is expecied in the vicinity
of ihe fiver, and the selectad

is not expacted to affect the river ar
sasociated ripanian habifal and
weliands. This requirernent will ba
applicable if the selected remedy will
impact the river,
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TABLE 7-1
Recommandalions and Fallew Up Aclions
Hassayampa Landfill Superfund Site

{Paga 10f 3)
RESPON-
SIBLE OVERSIGHT TARGET COMPLETION
ISSUES RECOMMENDATIONS  FOLLOW UP ACTION PARTY AGENCY DATE (MILESTOME)
Elfiuent freatmen ~ Maintain the current Prapare a schedule for HSC EPA Within 80 days of comgletion
monitoring protectivenese monthly manitoring of monthly reniloring and of the final Five-Year Raview
ireated afluent from the  submit an addenduwm to Repart
GRS the GPS Q&M hMamusal
which reflects ha new
scheduls :
Groundwaler Traaiment Cenlinue 1o condus Prepare a seheduls for HSC EPA Within 90 days of complation
Svelem Q&M annual disassamly, ennual disassambly, of the final Five-Year Revigw
inspection, and cleaning  cleaning and inspection Repor
of he air stripper unil and sutemit an
addendum 1o the GPS
OB M Manual which
reflects tha new
schadula
GPS O8M Updale the Subrmil an addendum ta~ HSC EFA Within 30 days of complelion
Groundwalar Pilol the GPS OdM Manual of tha inal Five-Year Raview
Study Operation and Repos
Maintenance Manwal
EPE O8M Manual) 1o
address equipmant
modifications and
changas to sampling
frequency
Vapor zone céan-up goals  Detesmine achievement  Complete verification HSC EFA January 2002
of ol vepor cleanup sampling in accordance
goals in tha FAML with the reguirements of =
capped anes the Soil Vapor -
' Performance Standards :
Varificalion Plan

. lprai 1857 1R inal repariables



TABLE 7-1

Recommendations and Fallaw Up Actions
Hassavampa Landill Superfund Sile
{Page 2 of 2)

ISSUES RECOMMENDATIONS
FRemediation of uncapped Complete evaluation o
and Fit 1 area ramedial oplions Tor

-uncapped and Fit 1

palygon area

Sodl Vapor DEM Update i Oparalions
and Maintenance
Manua Soil Vanting
and Traatmant Systam
o address new or
madified equipment and
changes to sampling
frequancy

Access Conlrols Update and'or correct

- informetion on signage

on the pedmeler fenging

Groundwater remediation Estimation of mass of

eltectivaness VOGS i groundwatar

Characlanization of Evaluale devwaterad

dewatared Unit & arga of Uni A

Protectiveness of vadose Evaluate

zone clean-up standsrds In - appropdalensss of

contexd of the fve-year

reviaw procass

Appropriateness of using
SESOIL model at site

\prof\1 5571 04inal repariiabies

SESOIL model

To ba determined

proteciiveness of
vadose zone clesn-up
standards

RESPON-
SIBLE OVERSIGHT TARGET COMPLETION

FOLLOW UP ACTION PARATY AGEHCY DATE (MILESTONE)

Subrmit linal proposal for - HSE EFA A date will ba determinad by

remedial action EPA attar final delemmination
on protectivensss of vadose
zong perommence siendards
(March 29, 2002)

Eﬁmlt an addandum fo HEC EPA A date will ba datermined by

the Q&M Manual for the EFA If decision Is made to

SVTS reswne oparation of the SVTS

Tha HEC should H3C EPA A proposed date should ba

proposa & plan o submilted at the complation of

updale signage on the final Five-'Year Review

perimater fencing

The HSZ has eslimalad HsC EPA Annuel Reparts

the mass of YOCs in

the groundwater, and

shouid intermitienlhy

update this calculation

in the ammesl reports

Submit evaluation of HSC EFA Decamber 15, 2001

VOCs in dewalened

argaof Und A

Submit memorandum ADECD EFA October 17, 2001

axplaining concéms

with use af SESOIL al

the aite,

Final detarmination on EFA EPA Mareh 29, 2002



TABLE T-3

Summary of Projacted Peak Cancenirafions in Groundwater for Candeminants of Potansal Concem (S0SC)
Resulting from Maximum COPC Concentraliens Delecled in Sod Vapes Samples Obtained in Decamber 1983
Hassayampa Landfill EPA Suparfund Sita

MAXIMUM CONCENTRATION
DETECTED IN S0IL VAPOR SAMPLES
iDecember 1553) PROJECTED
. T T el | Iy A RN PEAK GROUNDWATER
CONTAMINANT COARSE- FINE- CONCENTRATION,  PERFORMANCE
) . OF POTEMTIAL GRAINED GRAINED IN GROUNDWATER® STANDARD
POLYGON __CONCERN' ZOMNE ZOME (pgil) {pgiL)

SPECIAL PITS POLYGON DG 130 1.300 0 59 g
DMK 430 2’ B 56 ; 700
1,1-DCE 2,300 3,300 0.028 7
TCE 5,300 12,000 0.63 ]
PCE 1,300 1,500 0.023 5
PIT 1 CAPPED POLYGON DCM 4200 49,000 2.70 5
DMK ' 6.700 7,700 T 147 00
1,1-DCE 4,600 36,000 0,048 7
1,1.1-TCA | 70,000 240,000 017 200
1,2-DCP 820 1,500 0.058 5
TCE 1,800 3,800 0.034 5
PCE 3,500 2,100 0.00a8 5

" DCM = [hehloromethane (Methylene chioride)
DBk = Dimethylketone (Acetone)
1,1-DCE = 1,1-Dichlorcathens
TCE = Trichloroetiena
FCE = Tatrachloroalhene
1.1,1-TCA = 11, 1-Trichloreethane
1.2-0CP = 1.2-Dechloropropane

pgfl = mieragrams per liter
& Peak COPC concentrations in groundwater are based on modal projections thal simulate the effects of an FML cap over the modeled area,
(Try = Trace concentralion; comppund posilively identified, bul delecied below method quantitation lmit

BASBEDIEDIPeakSurn. deci0ESap2 001
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Figure 1
Regional Location Map
Fiva-Yaar Review
Hassayampa Landfill Superfund 5ite
Maricopa County, Arlzona
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EXPLANATION |
FEET
© MW-1UA UNIT A GROUNDWATER MONITOR WELL AND IDENTIFIER ) DISPOSAL PIT: Locations and- boundaries for -
: ) . \ Pits 1, 2, 3a, 3b, 3¢, 4b, ond 4c were determmed
) . . ’ ) : cpprox:mately based on trenching operctions. -
.. @& Mw-1UB UNIT B GROUNDWATER MONITOR WELL AND:IDENTIFIER - Locations and boundaries for other disposal pits
. o - aré based on analysis of g Jonuary 26, 1987,
: aeriel photo ond on reports. Locations and
O EW—1UA UNIT A" GROUNDWATER EXTRACTION WELL AND IDENTIFIER boundaries are tentative and opproximcte.
ABANDONED MONITOR WELL AND- IDENTIFIER; ‘ ' '
¢) HS=-1 CONSTRUCTED BY ARIZONA DEPARTMENT OF HEALTH
SERVICES; ABANDONED JUNE 1988 . LINED CUTTINGS DISPOSAL PIT FOR PREVIOUS
. FIELD INVESTIGATIONS, 1988—1992; LOCATIONS
. APPROXIMATE; NUMBER INDICATES 'FIE ELD
[ Ex-1 EXPLORATION BORING AND IDENTIFIER o OPERATIONS FOR WHICH PIT WAS USED
' ' : o ) < 1= STAGE I FIELD INVESTIGATION
. : : . _ . . 2 = STAGE I FIELD INVESTIGATION
A sB-1 _ VERTICAL SOIL BORING AND_IDENTIFIER. , o : .3 = SUPPLEMENTAL WORK
) Aé ANGLED SOIL BORING AND IDENTIFIER; dot in center
-1 of triangle indicates location at land surface; §
% x indicates estimoted location at. bottom of hole ) ) LINED CUTTINGS DISPOSAL PIT FOR ADDITIONAL
. ) INVESTIGATION, 1993; LOCATION APPROXIMATE °
- v vB-1 VADOSE ZONE MONITOR BORING AND IDENTIFIER R '
@\ P-1 'SOIL VAPOR MONITO}R/EXTRACTION WELL AND IDENTIFIER
o PZ-1

"SOIL VAPOR PIEZOMETER AND IDENTIFER SOURCE: Errol L. MOﬁtgomery & Associates, Inc.

Figure 2 :
Location Map for. Former Hazardous Waste Disposal Area
Hassayampa Landfill Superfund Site
Maricopa County, Arizona

155719 FR.01-Hazardous Waste Map-9/8/01:prisSFO
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~ Figure 3
Location Map.for Groundwater
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S Five-Year Review
Hassayampa Landfill Superfund Site
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{ ‘.l and 4c were determined approximately based on trenching operations.
\ PT1 { * Locations and boundaries for other disposal pits are based on analysis
\__—'  ofaJanuary 26, 1981 aerial photo and on reports. Locations and

.boundaries are tentative and approximate.

Figure 4
Location Map for. Soil Venting

and Treatment System
Hassayampa Landfill Superfund Site
Marpcopa ‘County, Arizona

155719.FR.01-Soil Venting-8/6/01-pm-SFO
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Figure 5
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DETECTED AND CONFIRMED (ND=not detected
and confirmed) )

GROUNDWATER -LEVEL CONTOUR FOR UNIT A,
“in feet msi - .

DIRECTION OF GROUNDWATER MOVEMENT

INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT FOR
LABORATORY CONTAMINANTS, NOT DETECTED AND CONFIRMED
IN GROUNDWATER SAMPLES

INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT FOR

- LABORATORY CONTAMINANTS, DETECTED AND CONFIRMED IN
GROUNDWATER SAMPLES AT CONCENTRATIONS LESS THAN
GROUNDWATER PERFORMANCE STANDARDS

) "INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT FOR
LABORATORY CONTAMINANTS, DETECTED AND CONFIRMED IN
GROUNDWATER SAMPLES AT CONCENTRATIONS THAT EXCEED
GROUNDWATER PERFORMANCE STANDARDS; RADIUS OF CIRCLE
IS PROPORTIONAL TO TOTAL .CONCENTRATION OF VOLATILE
ORGANIC COMPOUNDS . . .

SOURCE: Errol L. Montgomery & Associates, Inc.

g L
® (ND)

FORMER .
HAZARDOUS
~ WASTE
DISPOSAL
AREA -

Figure 23 L
. Groundwater Level Contours and

- Volatile Organic Compounds for Unit A

June 1999
Five-Year Review =
Hassayampa Landfili Superfund Site
Maricopa County, Arizona

’
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. MW—11UA

0 250 " . 500 ) 837.74
e —— (ND)
. _ _ _ 83 :

MW= T2UA
835.27 -
. (ND)

INITIAL TARGET ZONE

1 FOR GROUNDWATER .
REMEDIATION FORMER :
' ' HAZARDOUS
WASTE. |
‘© DISPOSAL
5 AREA
% .

EXPLANATION®

UNIT A GROUNDWATER WELL
@UW-1ua T o 833.52

833.18~__
(2. 8) GROUNDWATER LEVE. ALTITUDE,
\May 28, 1998, in fest ms!

TOTAL CONCENTRATION, IN- MICROGRAMS PER
LITER, OF VOLATILE DRGANIC COMPOUNDS'

- DETECTED AND CONFIRMED (ND=not detected .
“and confirmed)

| 835—GR0UNDWATER LEVEL CONTOUR FOR UNIT A, /’833
in feet msl .
» DIRECTION OF GROUNDWATER MOVEMENT. /
INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT FOR '
LABORATORY CONTAMINANTS, NOT DETECTED AND CONFIRMED-

- N GROUNDWATE! SAMPLB

INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT FOR
LABORATORY CONTAMINANTS, DETECTED AND. CONFIRMED IN

EPA PRIMARY MAXIMUM CONTAMINANT LEVELS FOR
* DRINKING WATER

INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT FOR
. LABORATORY CONTAMINANTS, DETECTED AND CONFIRMED IN
GROUNDWATER SAMPLES AT CONCENTRATIONS THAT EXCEED
- EPA PRIMARY MAXIMUM CONTAMINANT LEVELS FOR .
DRINKING WATER; RADIUS OF CIRCLE IS PROPORTIONAL
TO TOTAL CONCENTRATION OF VOLATILE ORGANIC COMPOUNDS

Figure 24
: Groundwater Level Contours and
o ' -~ Volatile Organlc Compounds for Unit A

May 1998 ,
Hassayampa Landfill Superfund Site .
Maricopa County, Arizona A '
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M%UA

MW—4UA

94.3/535
10-18-63

34,

ND
1270203
840 @ NW=13UA

1qT=53

EXPLANATION

OMW-TUA UNIT A GROUNDWATER MONITOR WELL AND IDENTIFIEFé

' . 0 50 100 150 200 250 300
se127 WATER LEVEL ALTITUDE: OCTOBER 1993; IN FEET : T ———
s MSL; ——— = NOT MEASURED IN OCTOBER 1993 FEET '

10-19-93
TOTAL CONCENTRATION, IN MICROGRAMS PER
LITER, OF VOLATILE ORGANIC COMPOUNDS .IN
MOST RECENT GROUNDWATER SAMPLE;

ND=NOT DETECTED; SLASH SEPARATES - ' ' 537 WATER LEVEL CONTOUR:
DUPLICATE SAMPLES . : OCTOBER 1993, UNIT A:
DATE MOST RECENT GROUNDWATER SAMPLE WAS OBTANED - - IN_FEET MSL

oW-18-  UNIT B GROUNDWATER MONITOR WELL AND IDENTIFIER

o EW-1UA UNIT A GROUNDWATER EXTRACTION WELL AND IDENTIFIER , _

. - - INDICATES DIRECTION OF
-1 ABANDONED MONITOR WELL AND IDENTIFIER: . _ . '
b CONSTRUCTED BY ARIZONA DEPARTMENT OF : <= &R%L;‘TTD"XATER MOVEMENT

HEALTH SERVICES; HS—t ABANDONED JUNE 1988;
HS-2 AND H_S—3 ABANDONED -MAY 1991

O' " INDICATES VOLATILE ORGANIC COMPOUNDS, EXCEPT

FOR LABORATORY CONTAMINANTS AND ACETONE

DERIVED FROM DRILLING OPERATIONS; NOT DETECTED . ) i

AND CONFIRMED IN GROUNDWATER SAMPLES : o SOURCE: Errol L. qutgomery&ASSOCIates, Inc.
O INDICATES VOLATILE ORGANIC COMPOUNDS,

EXCEPT FOR LABORATORY CONTAMINANTS AND
ACETONE DERIVED FROM DRILLING OPERATIONS,
DETECTED -AND CONFIRMED IN GROUNDWATER
SAMPLES AT CONCENTRATIONS LESS THAN

EPA PRIMARY MAXIMUM CONTAMINANT "LEVELS
FOR DRINKING ‘WATER

INDICATES VOLATILE ORGANIC COMPOUNDS,
. EXCEPT FOR LABORATORY CONTAMINANTS AND , Fi o5
ACETONE DERIVED FROM DRILLING OPERATIONS, . . gure
DETECTED AND CONFIRMED IN GROUNDWATER Water Level Contours and
SAMPLES AT ‘CONCENTRATIONS THAT EXCEED ' . . .
EPA PRIMARY MAXIMUM CONTAMINANT LEVELS _ Volatile Organic Compounds for Unit A .
FOR DRINKING WATER; RADIUS OF CIRCLE IS : October, 1993
PROPORTIONAL . TO TOTAL CONCENTRATION OF . : Hassayampa Landfill Superfund Site

TI R COMPOUN . .
VOLATILE ORGANIC OM.P DS Maricopa County, Arizona

— . CH2MHILL

1557 19.FR.01-Unit AVOCS~9H(/01'pm'SFd



Hassayampa
Landfill

“NewFIER ','

- Original HER Well
(Unit A/Unit B) @

i (3199 .
' i/ Préduction Well s
| R e 1 I

]

& Well Location (approximate)

e

HER _Hickman Egg Ranch

1000

0 :
ey =]
Scale in Feet
(Approximate)

SOURCE: Approximate well locations by Errol L. Montgomery & Associates, Inc

Figure 26 -
chkman Egg Ranch Well Locations
’ Five-Year Review -
Hassayampa Landfill Superfund Site
Maricopa County, Arizona
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Documents Reviewed

Arizona Department of Environmental Quality. 1998, “Hassayampa Landfill Superfund Site
Facility Visit on Apnl 13, 1998.7 Letter to ULS. Environmental Protection Agency Region LX,
April 27, :

Arizona Department of Environmental Quality. 1999 “Proposed Hickman Egg Ranch Water
Production Well Downgradient of the Hassayampa Landfill, Anzona Department of
Environmental Quality.” Letter to U.S. Environmental Protection Agency Region IX. March
17. ' ' ]

Arizona Department of Environmental Quality, 1999, “Review of Assessment of Potential
Impact, Groundwater Remediation System, Hassayampa Landfill Superfund Site, Maricopa
County, Anzona.” Letter to U.S. Environmental Protection Agency Region IX. December 17,

Anzona Department of Environmental Quality. 1999, “Review of Miscellaneous Do¢uments
Regarding the Soil Venting and Treatment System; Hassayampa Landfill Superfund Site,
Maricopa County, Arnzona.” Letter to U.S. Environmental Protection Agency Region IX.
May 10,

Arizona Department of Environmental Quality, 2001, “Comments to Draft Five-Year Review
Report; Hassayampa Landfill Superfund Site, Maricopa County, Arizona.” Letter to U.S.
Environmental Protection Agency Region IX. Undated facsimile was reviewed.

Brown, Ken, TSC, 1999, “Thermal Oxidation System Assessment Hassayampa Superfund -
Site.” Letter to LS. Environmental Protection Agency Region IX. April 21.

Clerk, U5, District Court, District of Anzona. 1994, Consent Decree Civil Aﬂiﬂn. Na.
CIVR4-1821 PHX RCB. September 2.

Conestoga-Rovers & Associates, Inc. 1997, *Analytical Data - Soil Venting and Tn:atm:nt
System, Hassayampa Landfill Superfund Site, Maricopa, Arizona,™ Letter to 1.5, Army
Corps of Engineers. July 22. o

Conestoga-Rovers & Associates, Inc. 1997. “Responses 1o U5, Environmental Protection
Agency Comments on the O&M Manual, RA Report, and Construction Inspection Report,
Soil Venting and Treatment System - Hassayampa Landfill Superfund Site, Maricopa County
Arizona.” Letter 1o U.S. Environmental Protection Agency Region IX. December 3.

Conestoga-Rovers & Associates, Inc. 1998, "Construction Inspection Report - Soil

Remediation Soil Venting and Treatment Sysiem - Hassayampa Superfund Site, Maricopa
County, Anzona.” Letter to U.S. Environmental Protection Agency Region IX, January 30.
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Conestoga-Rovers & Associates, Inc. and E.L. Montgomery & Associates, Inc. 1998,
Operarion and Maintenance Manual Soil Venting and Treatment System - Hassavampa
Landfill Superfund Site. Revised, January 30. ;

Conestoga-Rovers & Associates, Inc. and E.L. Montgomery & Associates, Inc. 1998, .
Remedial Action Report, Construction of Soil Venting and Treatment System, Hassayampa
Landfill Superfund Site, Maricopa Counry, Arizona. Revised. February 5.

Conestoga-Rovers & Associates, Inc. and E.L. Momgomery & Associates, Inc. 1998
“Revisions to the Operation and Maintenance (O&M) Manual, Soil Venting and Treatment
System, Hassayampa Landfill Superfund Site.” Revised. January 30. -

Derouin, James G, 2000, "Proposed Hickman Well on Frankel Property, Hassayampa
Landfill EPA Superfund Site.” Letter to U.S. Environmental Protection Agency Region I
March 27.

E.L. Montgomery & Associates, Inc. 1991. Results of Hydraulic Capture Zone Simulations
and Recommendations for Extraction-Injection Wells for the Former Hazardous Waste
Disposal Area at the Hassavampa Landfill, Maricopa County, Arizona. Appendiz A A to the
Technical Screening Memorandum. October.

E.L. Montgomery & Associates, Inc. 1994, “Use of Groundwater for Dust Control
Hassayampa Landfill Superfund Site,” Letter to U.S. Environmental Protection Agency
Region IX. June 22,

E.L. Momgomery & Associates, Inc. 1994, Vadose Zone Analytical Modeling Report,
Hassayampa Landfill Superfund Site, Maricopa County, Arizona. May 24.

EL. Monigomery & Associates, Inc. 1998, “Permission to Resume Operation of
Groundwater Remediation System and Soil Venting Treatment System,” Letter o U.S,
Environmental Protection Agency Region IX. April 3.

E.L. Monigomery & Associates, Inc. 1998, “Progress Report No. 62 - July, August, and
Seplember 1998." Letter to ULS. Environmental Protection Agency Region [X. October 15.

E.L. Montgomery & Associates, Inc. 1998, “Summary of Repairs and Modifications to
Groundwater Remediation System - Hassayampa Landfill EPA Superfund Site.” Letter to
LL5. Environmental Protection Agency Region IX. April 24,

-E.L. Montgomery & Associates, Inc. 1999, “Assessment of Potential Impact, Groundwater
Remediation System, Hassayampa Landfill EPA Superfund Site.” Letter to 1.5,
Envirenmental Protection Agency Region IX. October 13, ‘
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E.L. Montgomery & Associales, Inc. 1999, "Updated Review of ,.ﬂl.-ll:::m;njw: Soil Vapor
Treatment Technologies for the Hassayampa Landfill EPA Superfund Site.” Letter to U S.
Environmental Protection Agency Region IX, with attachment. November 8.

E.L. Montgomery & Associates, Inc. 1999, “Well Locations and Ownership, Hassayampa
* Landfill EPA Superfund Site.” Memorandum to U.S. Environmental Protection Agency
Region X, November 5.

E.L. Montgomery & Associates, Inc. 2000. Annual Monitoring Report No. 4 for 1998 for the
* Groundwater Remediation System, Soil Venting and Trearment System, and Cap,
- Hassayampa Landfill EPA Superfund Site, Maricopa County, Arizona, February 29

E.L. Montgomery & Associates, Inc., 2000, Annual Monitoring Report No. 5 for 1999
Hassavampa Landfill EPA Superfund Sire, Maricopa County, Arizona. March 22.

E.L. Montgomery & Associates, Inc. 2000. *Assessment of Potential Impact From Injection
of Partially Treated Groundwater , Hassayampa Landfill EPA Superfund Site.” Letter1o U.S.
Environmental Protection Agency Region IX. February 15,

E.L. Montgomery & Associates, Inc. 2000. “County Request for Dust Control Water
Hassayampa Landfill EPA Superfund Sute Letter to ULS. Environmental Protection Agency
Region IX. February 8.

E.L. Montgomery & Associates, Inc. 2000. “Potential Impacts and Proposed Modeling of
Off-Site Groundwater Pumping, Hassayampa Landfill EPA Superfund Site.” Letter to 1.5,
Environmental Protection Agency Region IX. March 20,

E.L. Montgomery & Associates, Inc. 2000. Re-Evaluation of Potential Impact to
Groundwater Resulting From Residual Contaminants of Potential Concern in Soil Vapor,
Hassayampa Landfill EPA Superfund Site, Maricopa County, Arizona. May 18,

E.L. Montgomery & Associates, Inc., EEHII Responses to Supplemental [ssues, Hm.s'ﬂ}'umpa
Landfill EPA Superfund Site. July 25,

E.L. Mongomery & Associates, Inc. 2000. “Eufnmﬂry and Action Items From Project
Meeting on August 8, 2000, Hassayampa Landfill EPA Superfund Site.” Letter to 1.5,
Environmental Protection Agency Region IX, September 25.

E.L. Montgomery & Associates, Inc. 2001. Annual Monitoring Report No. 6 for 2000
Hassayampa Landfill EPA Superfund Site, Maricopa County, Arizona. April 9. -

E.L. Montgomery & Associates, Inc. 2001. “HSC Comments on Draft EPA Five-Year
Review Report.” Letter to U.S. Environmental Protection Agency Region IX. January 8.
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U.S. Environmenial Protection A.germy Region [X. 1998, "GRS Malfunction at the
Hassayampa Landfill Superfund Site.” Letter to E.L. Mn-mg-nmer].r & Associates, Inc. March

23.

U.5. Environmental Protection Agency Region IX, 1998, “Hassayampa Landfill Five-Year
Eeview Star,” Memorandum dated August I4.

LS. Environmental Protection Ag:m'_-,' Region IX. 1998, "Hassayampa Landfill Superﬁmd
Site Fact Sheet.” August,

U.S. Emimnrm:mal Protection Agency Region [X. 1999, “Assessment of Potential Impact,
Groundwater Remediation System, Hassayampa Landfill Superfund Site, Dated October 13
1999." Letter to E.L. Montgomery & Associates, Inc. December 29,

LLS, Environmental Protection Agency Region IX. 2000. "EPA Comments Regarding
Progress Report No. 65- 2" and 3™ Quanters 1999, Hassayampa Landfill Superfund Site,
Dated November 1, 1999." Letter to E.L. Montgomery & Associates, Inc. March 9. .

LS. Environmental Protection Agency Region IX., 2000. “Proposed Work Plan for Re-
Evaluating Potential Impact to Groundwater From Residual Contaminants of Potential
Concern in Soil Vapor, Hassayampa Landfill.” Letter to E.L. Montgomery & Associates, Inc.
February 2.

U.S. Environmental Protection Agency Region 1X. 2000. "Responses to Comments on the
Assessment of Potential Impact from Injection of Partially Treated Groundwater,
Hassayampa Landfill Superfund Site, dated February 15, 2000.” Letter to E.L. Montgomery
& Associates, Inc. March 6.

115, Environmental Protection Agency Region 1X. 2000. “Revised Work Plan for Re-
Evaluating Potential Impact to Groundwater from Residual Contaminanis of Potential
Concern in Soil Vapor, Hassavampa Landfill Superfund Site, Dated February 15 2000
Letter to E.L. Montgomery & Associates, Inc. March 9.

U.S. Environmental Protection Agency Region IX, 2000. *“Your Proposal Concerning the
County Request for Dust Control Water, Dated February 8, 2000, Hassayampa Landfill
Superfund Sie.” Letter to E.L. Montgomery & Associates, Inc. March 30,

L5, Environmental Protection Agency. 1998, “Information Regarding the Compliance
Monitoring That is Planned for the Thermal Oxidation Treatment Unit at the Hasaa}rs.mpa
Landfill.” Letter to Maricopa County Air Pollution Control, May 20,

U.5. Environmental Protection Agency Region IX. 2000. “Response to Phone Conversation
of March 17, 2000." Letter to Glenn Hickman. March 29,
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Five-Year Review Site Inspection Checklist
Hassayampa Landfill Superfund Site

L SITE INFORMATION

‘Sité name: ' Date of inspection:
Hassayampa January 19, 2000
Location and Region: : EPA ID:

Maricopa County, AZ, Region IX

Agency, office, or company leading the five-year | Weatherlemperature:
review: 7%,
EPA Region IX

Remedy Includes: (Check all that apply]
@ Landfill cover/containment
8 Access controls
O Institutional controls
& Groundwater pump and treatment
B Surface water collection and treatment

@ Other Deed restrictions

Soil vapor extraction and treatment

Attachments: ® Inspection team roster attached ® Site map attached [in report]

1. INTERVIEWS (Check all that apply)

1. ﬂﬁHﬂtmmg-tr_ﬂjj_E__W tor __ _ Montgomery & Associates (M&A} _1/19/00

Tiths Drate

Interviewed ® at site ® at office O by phone Pimm- Hn {480} 948-7747
Problems, suggestions; ® Report attached _

MOTE: All referenced attachments can be found in Five-Year Review Report. '

Mame Title _ Date

Interviewed O at site ® at office O by phone I"iu:rnz Mo. _(480) 948-7747

2. O&M staff _Dennis Hall _Ma AA%/00

-| Problems, suggestions; ® Report attached

—

VCabernetiProful 557 | Mindpoction cheekhstdoc 1



3. Local regulatory authorities and respansible agencies (i.e., State and Tribal offices, emerpency
responss affice, pelice department, office of public health or environmental health, zoning office,
recorder of deeds. or other city and county offices, etc.) Fill in all thar apply

Agency _Arisons rment of Envi alig
Contact _Mnihm___ Former PM for the site L2000 (602) 207-4197
: “Titke Date Phone Mo,

roblems; suggestions; @ Report attached

Agency_ ADEQ

Contact Napcy Lou Minkler  _Current PM for the site J_mm.@m 1602) 2074187
MName Tide e Phone No.

Probbems; sugpestions; ® Repor attached

Apency Mtrgﬂ Cpunty Depanment of Salid Waste Manapement

Contact AshMadhok _ _ Direcos 2000 (6021306 1336
Mame Title

Prublcms: suggestens; B Beport atached

Agency _Anizona Depanment of Water Resources (ADWR)

Comact _Greg Wallace _ﬂa_mnmzﬂ._l:hmmm_m_[ﬂﬂ._ (6023 417-2400
Marne Tutle Phone M.

.Fl:ﬂbhlﬂsuugg:sﬁnns: = Report attached

———

4, Other interviews (optional) ® Repont attached.

Julie Linn. ADEQ

Dale Lich, Maricopa County Environmental Services. Air Quality Division

Mason Bolithe, ADWR

- WCabermeProp1 55T Sinspection checklistdoc 2



IL ONSITE DOCUMENTS AND RECORDS VERIFIED {Check all that apply)

l. O&M Documents

& &M manual & Readily available. O Up o date O Nia
& As-built drawings 0 Readily available O Up to daie O Nia
® Maimenance logs B Readily available O Up to date O Nia
Remarks _Reviewsgd, but not during onsile inspection. :

2, Site-Speciflic Health and Safery Plan B Readily available O Up to dats 0O MNiA
& Continpency plan‘emergency

response plan o Readily available O Uptodale O MN/A

Remarks _Reviewed, but not during onsite inspection.

3 0&M and DSHA Training Records 0O Readily availabiz 0 Up o date O HN/A
Remarks _DNot reviewsd

4, Permits and Service Agreemenis
O Adr discharge permit _ O Readily availabie O Upwodate @ NA
O Effluent discharge O Readily available O Upmodate = NA
O Waste disposal, POTW 0O Readily available 0 Up o date B MN'A
0 Other permits O Readily available O Upwdae 8 N/A
Femarks '

a. as Generation Records O Readily availabls 0O Up o date B MNAA
Remarks

. Settlement Monument Records 0O Readily availahbe O Uptodate & N/A
Remaris _Mﬂﬁ_nﬁm:ﬁmm_
Lo permanci markers instafied.

7. Groundwater Monitoring Records O Readily available O Upwdate DO NA-

 Remarks_Reviewed, bt not during onsite inspection.

E. Leachate Extraction Records O Readily available O Up o date B NIA
Remarks __

9. Di.n'hll'ﬁ! Complisnce Records
B Air & Readily available O Upmwdate 0O NA
B Water {effluent) B Readily available O Upwodare O NA
Remarks _Not reviewed onsite, -

1o Draily Access/Security Logs & Readily available O Up to dase O N/A

Remarks__Visitor's sign-in bogs,

WCabermenProf 15571 nspestion checkfizLdoc 3



V. D&M COSTS

&M Oreanization
O Statein-house 0 Contractor fior Stae

0 PRP in-house © Contractor for PRP
O Caher Discussed jn Section 4.0 of Five-Year Réview Repod

&M Cost Records
® Readily available
O Funding mechanism/agreement in place
Orriginal O&M cost estimate

& Up to date

1 Breakdown attached

Total snnual cost by year for review period if available

From | 958 Ta 1998 FIE3 660 B Breakdown anached
Daie Dare Tatal cost
I From 1@00. - To | S _ BwsslE = Breakdown atached
Date [rare Todal cost
From To 0. Breakdown atached
Dhate [rate Toanl cost
From To O Breakdown antached
Crate Daie Towal cost
From To O Breakdown attached
Date Dage Total cost
‘3 Unanticipated or Unuswally [-I'.l:h ﬂ-ﬂh‘l th]}nrhn: Review Ftrbu-ﬂ
Describe costs and reasons: ph oo 1 1
1997, because SYTS was mol i Mmﬂ
V. ACCESS AND INSTITUTIONAL CONTROLS l Applicable O N/A
A, Fencing

I:

B Ciaes secured O MfA

Fencing damaged O Location shown on site map

Remarks_As discyssed in Section 6.3 4, found in pood condition.

-

‘WlabometProfl | 357 harapeciion checklisi. dos 4




E. Other Access Restrictions

| Signs and other security measures O Location shown on site map O N/A
Remarks mwmmmmwﬂwmm
Jols.

C. Institutional Controls

1. Implementation and enforcemsnt

Site conditions imply 1Cs nod properly implemented O Yes ONo = NA
Site conditions imply ICs not being fully enforced O Yes 0O Mo @ NA
Type of monitoring {e.g., self-reponting, drive by) _Deed restrictions filed
Fr-l:qum:].'
Responsible party/agency M
C-nnLu:l Jarmes G. Derguin Steproe & Johnson (G002} 257-5237
Mame Title Date Phone Mo

Reporting i3 up-to-date 8 Yes ONo 0O NA
Repons are verified by |r:4,-.|!r_m;l;g..-.r-:3.- O Yes O No & N4
Specific requirements in deed or decision documents have
been met B Yes O Mo O Mia
WMiotations have been reported O Yes O Mo & MN/A
Oiher problems or sugpestions: € Reporn anached

2 Adequacy : & |Cs are adequate O ICs are inadequate O NIA
Remarks

D. General

L. Vandalism/trespassing O Location shown on site map 8 Mo vandalism evident
Femarks Discussed in Section 6.3.4

2. Land use changes onsite O Kia
Remarks _No

3 hlﬂlﬂh:hnngﬁnﬂshtl:l MIA

Vel aberneiProf | 55T 1 unspecsen checkhstdo 5



V1. GENERAL SITE CONDITIONS

A. Ropds ® Applicable - O NfA
1. Roads damaged O Location shown on site map O Roads adequare O MA
Remarks _Access roads only; po onsite roads -
B. Other Site Conditions
- Remarks MWMH__M Five
Fepart (att A

. VIL LANDFILL COVERS ® Applicable O N/A

A. Land{ill Surface

1. S-Etﬂem:i:l [Liow spolsh O Location shown on site map & Settlement nod eviden
Areal extent Depth___
Bemarks

2 Cracks O Location shown on site map & Cracking not evident
Lenpihs Widths, Diepth :
Bemarks

3, Erosion D Location shown on site map @ Erosion not evident
Areal extent_ Depth
Remarks

4. Hioles O Location shown on site map B Holes not evident
Areal extent._ Depth
Foemarks

5. Vegetative Cover 0 -Grass O Cover properly established O Mo signs of stress
T Trees/Shrubs (indicate size and locations on a diagram) ;
Remarks _Very linle successful growth of vegetative cover

. Alternative Cover (armored rock, concrete, ete] B MIA
Remarks

Vi shornerPraf | 8571 Funspectios checklen doe &



7. Bulges 0 Location shown an site mag & Bulges nod evident

Areal exiend Height
Remarks
B.. Wei ,ﬂ.;ﬂeﬂ'!-hu-.r Damage B Wer areas/water damage not evident
O Wel arzas 0 Location shown on site map Areal extent
O Ponding ; O Location shown on site map ~ Areal extent
O Seepy O Locaton shown on site map Areal extent
O Saft subgrade O Location shown on site map Arcal extent
Remarks
4, Slope Instability O Slides O Location shovwn on site ﬁup B Mo evidence of slope instability
Areal extent -

Remarks

B. Benches O Applicable ‘® NA
{Horizontally constructed mounds of eanth placed across a steep landfill side slope to mnteerupt the slope
_ in erder o slow down the velocity of surface runoff and intercept and convey the runoff to 2 lined

chanmel. )

L. Flows Bypass Bench O Location shown on sile map B N/A or okay
Remarks )

2, Bench Breached O Location shown on sile map B MN/A or okay
Remarks

3 Bench Ovenopped O Location shown on site map & NiA or okay
Remarks

'C. Letdown Channels & Applicable O N

{Channe! lined with erosion control mats, riprap. grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches o mave off of the landfill
cover without creating erosion gullies.)

L. Settlemieni O Location shown on site map ® Mo evidence of seitlement
Areal extent Depth
Remarks ;

Vﬁ.hnﬂhqlli:i[m checklgr e ]




2 Material Degradation O Location shown on site map & Noewdence of degradation

Material type Arcal extent it
Femarks

3. Erosion O Location shown on site map O No evidence of erosion
Areal extenl_ De=pih

Remarks Minor erosion visible in drainage channel

4 Undercutting O Laocation shown on site map 8 No evidence of undercutting
Arcal extent Depth
Femarks
5. Ohstruction Type B Mo obstruction
O Location shown on site map Arcal extent -
Size -
Remarks
i, Excessive Vegetatlve Growth Type__grasses

& Mo evidence of excessive growth
B Vegelation in channels does not ohstruct flow

O Location showih on Sile mag Areal extent
Remarks

D, Cover Fenetrations @ Applicable O MNFA

L Gas Vents O Active | @ Passive
8 Properly secured/located O Functioning O Rowinely sampled O Cood condition
O Evidence of leakage at penetration T
Remarks

F (zas Monitoring Probes
2 Properly sécuredflocared 0 Funcrioning O Rowrimely sampled 0 Good conditeon
O Evidence of leakape ai penctration
Remarks

3. Monitering Wells (within surface area of landfill)
B Properly securedflocated & Functioning ® Routinely sampled B Good condition
O Evidence of leskage &1 penetrition
Hemarks
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4. Leachate Extraction Wells
O Progerly securedf|ocaied £ Functioning O Routinely sampled 0O Gossd condition

O Evidence of leakape at penstration O Needs O&M & NIA
Remarks

5 Settlement Monuments O Locared O Rowinely surveved O MNA&
Remarks_MNot observed

E. Gas ﬁulhﬂiun and Treatment ® Applicable O MNéA

L. Gas Treatment Facilithes
O Flaring ® Thermal destruction .. O Collection for reuse
O Good conditionT Meeds O&M :
Remarks_Shut down and partially decommissionesd

. Gas Colbection Wells, Manifolds nnd Piping
O Cood conditiond Mesds Oulhd

Remarks_Shut down

3 Gas Treatment Facilities {e.g., gas monitoring of adjacent homes or buildings)
0O Good conditionD Meeds Q&M O KA
Femarks _Shut down

| £ CovecDieminapetayer 0 oApolicable @ WA

i Dutlet Pipes Inspected O Functioning | NiA
Remarks

p Orutlet Rock Inspected O Funclioning. = NiA
Remarks

G. Detention/Sedimentation Ponds O Applicable m WA

L. Kiltation Ariea| extent Depth E MNIA
O Siltation not evident
Remarks

i Erosion Areal extent Diepth
O Erasion not evident
Remarks

3, Outlet Works O Functioning m N/A
Remarks
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4 Diam O Funcioning B MN/A

Remarks _——
H. Retaining Walls O Applicable . ® NfA
1 Deformations O Location shown on site map O Deformation not evident

Horizontal displacement Vertical displacement :

Rotatwanal displacemsnt : ;

Remarks
2. [epradation 01 Location shown on site map 0 Degradation not evident

Remarks .
L. Perimeter DiichesiOMT-5ite Discharge 8 Applicable 0 HiA
I Siltation O Location shown on site map B Siltation not evident

Areal extent Depih

Remarks '
2. Vepgetative Growih 0 Location shown on site map O NiA

& Vegetation does not impede flow

Areal extent Type

Remarks A
A Erosion 0O Location shown on Site map 2 Erosion nod evident

Aresl extent Drzpth

Fiemarks
4. . Discharge Structure O Fupctioning 8 NIA

Remarks ___

VIIL VERTICAL BARRIER WALLS O Applicable & N/A

L - Bettlement O Location shown on site map . O Settlement not evident
Areal exvent Depih
Femarks

2 Performance Moniloring Type of monitoring
" O Performance not moniored
Frequency O Evidence of breaching
Head differennal :
Eemarks
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IX. GROUNDWATERSURFACE WATER REMEDIES E Applicable O NfA

A. Groundwater Extraction Wells, Pumps, and Pipelines & Applicable O N/A

1-

Pumps, Wellhead Plumbing, and Electrical .
® Good condition B All required wells locaied 0 Needs D&M O Mea

Remarks [T

——

I:u

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurienances
B CGood condition 0O Mesds O&M
Remarks ¥

Spare Parls and Equipment
& Readily available & Good condition O Requires upgrade O Needs to be provided

Bemarks

E. Surface Water Collection Structures, Pumps, and Pipelines O Applicable # N/A

Collection Structures, Pamps, snd Electrical
O Geoond conditson O Nesds O&M
Remarks

Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
O Cood condstion 0 Meeds O8:M
Remarks

Spare Parts and Equipment
O Readily available O Good condition O Reguires upgrade O Meeds to be provided
Remarks
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C. Treatment System & Applicable O N/A

i Treatment Train {Check componems that apply)

O Metals removal 0 Ohlfwater separation O Bioremeadiation
B -Air strpping O Carbon adsorbees

O Filtees

0 Additive (e.g., chelation agent, flocculent)

O (hhers

& Good condition O Needs Of&M

& Sampling ports properly marked and functional
& Sampling/maintenance bog displayed and up to date
8 Equipmentproperly identified

O Quantily of groundwater reated annually
O Quantity of surface water reated annually
Remarks ;

2 Electrical Enclosures and Panels {properly rated and functional}
0 MADE Good cnndltluﬂ 0 Meeds OMM
Femarks i

3. Tanks, Vaults, Storage Vessels
0 MWia & Good condition O Proper secondary contatnment O Meeads O b
Bemarks

4 Discharge Structure and Appurienances
O MiaDE Good condition O Needs OXM
Reamarks

5. Treatment Buildingis)

. O M/AD®E Good condition (especially roof and dmlways} O Needs repair
B Chemnicals and equipment propesly stored
Remarks

6. Monitoring Wells {pump and reatmen remedy) .
B Properly secured/locked 8 Functioning  ® Routinely sampled @ Good condition
® All required wells located O MNeeds D&M O NiA
Remarks

0. Monliored Natural Attenuation

I " Monitoring Wells (natural anenuation remedy)

O Properly securedflocked D Functiomng O Routinely sampled O Good condition
0 Al required wells located O Needs Od:b = N/A
Remarks
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X. OTHER REMEDIES

[f thiere are remedies applied at the site which ase not covered abowve, artach an inspection shest
describing the physical nature and condition of any l'l-hl:'t_'r associated with the remedy. An example
would be soil vapor exiraction

- - X1. OVERALL OBSERVATIONS

A lﬁmhmlﬂ!iﬂl of the Remedy

Describe issues and observations relating 1o whether the remedy i effective and functioning as designed.
Begin wath a briel statement of what the remedy is o sccomplish (1., to contin contaminam plume,
minmize infiliration and gas emassion, eic.).

the

B. Adeguacy of D&M

Drescribe issues and observations related o the implementation and scope of O&M procedures, In
particular, discuss their relationship to the curment and long-term protectiveness of the remedy.

_O&M problems have opcured in the past with the SYTS (sce Section 4.3.2).

I -

m:m&nmnf mnﬂmmmummﬂst_&ﬂm 4. 1!1. '

_O&M of the landfill cap has been adequate.
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Early Indicators of Potential Remedy Failure

Describe issues and observations such as unexpocied changes in the cost or scope of O&M or a high
frequency of unscheduled repairs; that suggest that the protectivencss of the remedy may be
compromised in the future,

The high cost of O&M on the SVTS in J998 was an indicator of the many operational

_problems associated with the system lﬂ l'i"‘-?“? ﬂwﬂ"& requesied that IM sygiem be shut down

Opportunities for Optimization

Describe possible opponunities for optimizat:c~ in monitoring tasks or the operation of the remedy.

Fi i &M and reonit i Uipment 15 neceiis
—avoid any reduction in reatment effectivensss
Iv evaluating analvtical and itoning data

wial ¢ 5 will i hle.
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