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PREFACE

In 1979, the City of Albuquerque sampled groundwater from municipal wells SJ-6 and SJ-3, located near
the intersection of Broadway Boulevard and Woodward Road SE. Analyses of these groundwater
samples indicated chlorinated solvents were present in the groundwater from these wells. Figure 1-2

illustrates the locations of these wells to the east of the Plant 83 facilities.

The Plant 83 area has been the site of manufacturing operations since 1948 when the Eidal Manufacturing
Company had a welding operation onsite. In 1951 the Atomic Energy Commission, through American
Car Foundry, took over the property and conducted machining of metal parts, plating, welding and other
activities. This continued until 1967 when the United States Air Force (USAF) took over the property
and converted the plant into an aircraft engine manufacturing facility. The plant, then known as U.S. Air
Force Plant 83, was sold to General Electric Aircraft Engines (GEAE) in 1984 and remains an aircraft

engine manufacturing facility.

Municipal Wells SJ-6 and SJ-3 were taken out of service in 1980 and are no longer used to provide water
to the City of Albuquerque. Environmental investigations have been conducted since 1980 to
characterize the impacts to the aquifer. The United States Environmental Protection Agency (EPA)
identified Plant 83 as one of several possible locations as the source of impacts to the municipal wells.
The EPA also identified six other potential sources for groundwater contamination in this area. The other
Potentially Responsible Parties (PRPs) identified by the EPA and New Mexico Environment Department
(NMED) included Chevron, Duke City Distributing, Edmunds Street Facility (Univar), Texaco, ATA

Pipeline, and Whitfield Tank Lines.

In 1988, the EPA prepared several Record of Decisions (RODs) to establish operable units within the

South Valley Superfund Site in order to address the multiple potential contaminant sources that existed in
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Preface

the vicinity of Well SJ-6. Two RODs were issued associated with Plant 83; the Plant 83 ROD and the
San Jose Well No. 6 (SJ-6) ROD. The Plant 83 ROD (EPA, 1988a) addresses characterization and
remediation of soils and groundwater near the Plant 83 area and to the east of Plant 83. The SJ-6 ROD
was written to address water supply issues, and required municipal wells SJ-3 and SJ-6 and select private
wells to be abandoned. Both Wells SJ-3 and SJ-6 were abandoned in October 1994. The private wells

associated with the SJ-6 ROD were abandoned prior to 1994,

The Plant 83 ROD defined three areas of interest: soil, groundwater in the Shallow Zone Aquifer, and
groundwater in the Deep Zone Aquifer. Under an Administrative Order (EPA, 1989), GEAE began
conducting additional investigations to address these areas of interest in 1990. These investigations
consisted of installing and sampling additional groundwater monitoring wells, conducting soil vapor
surveys, and drilling and sampliné soil borings. In 1991, GEAE began preliminary designs of

remediation systems for the soil and groundwater at the site.

Investigations to date have characterized the volatile organic compounds (VOCs) in the unsaturated
portion of the Shallow Zone Aquifer, and the saturated portions of the Shallow Zone and Deep Zone
Aquifer to the east of Plant 83. Notably, dense non-aqueous phase liquids (DNAPLs) have not been
found in the course of the Plant 83 Operable Unit (OU) investigations. In the unsaturated portion of the
Shallow Zone Aquifer, VOCs are present in the vapor phase; dissolved phase VOCs are present within

the saturated portions of the Shallow Zone and Deep Zone Aquifers.

Site Geology
The following text describes the geology as characterized and reported previously by Hydrometrics and

Geosciences Consultants Limited (H+GCL, 1993a). In summary, the geology consists of unconsolidated

alluvial units of the older Santa Fe Group. These sediments (down to approximately 4,300 feet above
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Preface

mean sea level) are primarily ancestral Rio Grande-related, braided fluvial deposits. These sediments

contain lenticular deposits of finer-grained, relatively lower conductivity sands, silts, and clays.

High proportions of sands and gravels that form extensive and locally high-conductivity units across the
site characterize sediments within the upper 600 to 700 feet of the Rio-Grande Aquifer. Discontinuous
silts and clays are present within this interval and the cumulative effect of many of these lower
conductivity layers is to limit the downward rate of contaminant movement in the vertical direction. The
following two subsections describe the specific geology of the Shallow and Deep Zones of the Rio-

Grande Aquifer.

Shallow Zone Aquifer

The Shallow Zone Aquifer is primarily a perched groundwater aquifer. The formation consists of layers
of coarse-grained sands, silty sands, clays, and silty clays. The formation generally extends to a depth of
approximately 20 to 25 feet below ground surface and is underlain by a relatively continuous silty clay
layer (SCL). At the south end of Plant 83, the SCL is absent and may not provide hydraulic separation
from the Deep Zone Aquifer. By convention, the Shallow Zone groundwater refers to groundwater that is
above the relatively continuous SCL and/or above an elevation of 4,900 feet above mean sea level (msl)

(Canonie, 1993).

Deep Zone Aquifer

To model this site and design the Deep Zone Groundwater Remediation System, the Deep Zone Aquifer
“was divided into five vertical intervals based on interpretations of the geology as defined in the initial

groundwater flow model for the site (H+GCL, 1993b). The EPA adopted these intervals as the standard

intervals for describing the Deep Zone Aquifer. The groundwater flow model used during the remedial

design was further refined and uses nine layers to calculate groundwater flow. The Deep Zone

Groundwater Remediation System addresses impacts between elevation 4,840 feet above msl (top of

39538 47.01 Harding Lawson Associates vii
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Preface

model layer 3) to elevation 4,600 feet above msl (bottom of model layer 6). Remediation activities in the
portion of the aquifer represented by Model Layers 1 and 2 are being conducted by others. Figure 4-1
provides a key map that illustrates the correspondence between the intervals, model layers, and physical

elevations.

To be consistent with prévious reports, the deep-shallow zone (DS) interval ranges from 4,840 to

4,900 feet above msl and corresponds to model layers 1 and 2. The deep-intermediate zone (DI) interval
from 4,740 to 4,840 feet above msl corresponds to model layers 3 and 4. This interval was separated for
evaluation purposes in this and previous reports. The upper portion of the DI zone from 4,790 to

4,840 feet above msl corresponds to model layer 3. The lower portion of the DI interval consisting of
model layer 4 from 4,740 to 4,790 feet above msl is combined with the deep-deep zone (DD) interval
from 4,660 to 4,740 feet above msl (i.e., model layer 5) as one evaluation interval (referred to as the
DI/DD interval). The deep-low-permeability zone (DLPZ) interval from 4,600 to 4,660 above msl

corresponds to model layer 6, remains unchanged as a complete interval for evaluation in this report.

The below-deep-low-permeability zone (BDLPZ) interval ranges from the bottom of the DLPZ (model
layer 6) to an elevation of 3,880 feet above msl. The BDLPZ interval is not evaluated in this report

because the deep zone plume is not present in this interval.

Figure 4-1 provides the locations of monitoring wells that are screened in each of the upper four intervals
(DS, DI, DI/DD, and DLPZ) corresponding to model layers 1 through 6. As described above, the Deep
Zone Groundwater Remediation System targets remediation of groundwater between elevation 4,840 feet

above msl (top of model layer 3) and elevation 4,600 feet above msl (bottom of model layer 6).
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EXECUTIVE SUMMARY

This Five Year Review Report of Remedial Actions summarizes the remedial activities undertaken from
June 1993 to June 2000 by General Electric Aircraft Engines (GEAE) under the provisions of the Former
Air Force Plant 83/General Electric (GE) Operable Unit (Plant 83 OU) Record of Decision (ROD) (EPA,
1988a) and the San Jose-6 (SJ-6) OU ROD (EPA, 1988b) of the South Valley Superfund Site,

Albuquerque, New Mexico.

The first Five Year Review Report was submitted to the regulatory agencies March 15, 1999 and included
a summary of remedial activities conducted by GEAE at the South Valley Superfund Site from June 1993
through June 1998. The regulatory agencies reviewed that report and submitted written comments in a
letter dated July 5, 2000. At the request of the regulatory agencies, this report has been updated to
incorporate agency comments and also includes additional data collected through the second calendar
year quarter of 2000 (i.e. through June 2000). Accordingly, this report provides a summary of remedial
activities conducted by GEAE from June 1993 through June 2000. The next five-year review will be due

in September 2005.

The requirements of the SJ-6 ROD included cleaning and sealing abandoned wells and performing
groundwater monitoring for 30 years. GEAE cleaned and abandoned the selected wells, established a

groundwater monitoring program, and conducted yearly sampling for this monitoring well program.

Remedial and engineering activities associated with the Plant 83 ROD include the following:

. Completed the characterization of impacts to unsaturated and saturated portions of the Shallow
Zone and Deep Zone Aquifer

] Completed soil vapor vacuum extraction to remove volatile organic compounds from unsaturated
Shallow Zone Aquifer soils proximate to Plant 83 buildings.

39538 47.01 Harding Lawson Associates ix
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Executive Summary

) Initiated groundwater extraction, treatment, and reinjection of treated water back to the saturated
portion of the Shallow Zone Aquifer proximate to Plant 83 buildings and adjacent properties

. Initiated groundwater extraction, treatment, and reinjection of treated water back to the Deep
Zone Aquifer east of the Plant 83 facility.
Based on requirements of the Administrative Orders issued to GEAE for these operable units (EPA,
1989a and b), GEAE has compiled investigative data, characterized the associated plumes, conducted
engineering designs, and implemented the requisite remedial actions. These activities have been fully
documented in monthly activity reports, quarterly quality assurance reports, annual reports, engineering
design reports, and as-built construction reports. Details of each system can be reviewed in one or more
or these reports. This Five Year Review Report has been prepared to provide a summary of remedial
activities to demonstrate that each remedial activity has been effective in protecting human health and the

environment.

Ongoing remedial activities include groundwater extraction and treatment to remove volatile organic
compounds (VOCs) from the saturated portions of the Shallow Zone Aquifer, and groundwater extraction
and treatment to remove VOCs from the Deep Zone Aquifer. Groundwater is removed from these two
aquifer systems via two separate extraction systems to promote flushing and mitigate further migration of

impacted groundwater.

Data collected to date indicate each remedial activity implemented by GEAE has been effective and is

successful in protecting human health and the environment.

39538 47.01 Harding Lawson Associates X
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1.0 INTRODUCTION

On behalf of General Electric Aircraft Engines (GEAE), Harding Lawson Associates (HILA) has prepared this
Five-Year Review Report summarizing remedial activities associated with the Former Air Force
Plant 83/General Electric (GE) Operable Unit (OU) and the San Jose-6 Operable Unit (SJ-6 OU) of the of the

South Valley Superfund Site in Albuquerque, New Mexico.

Five-Year Review

Remedial activities associated with the Plant 83 OU are consistent with the Record of Decision (ROD)
(United Sates Environmental Protection Agency [EPA], 1988a) and Administrative Order (AO), Docket
No. CERCLA 6-16-89, for the Plant 83 OU (EPA, 1989a). Remedial activities for the SJ-6 OU are
consistent with the ROD issued in September 1988 (EPA, 1988b) and AO, Docket No. CERCLA 6-17-89
(EPA, 1989b). This report provides the basis for the 5-year review required by Section 121 (c) of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), as amended, and

Section 300.430 (f) (4) (ii) of the National Oil and Hazardous Substances Contingency Plan (NCP).

The first Five Year Review Report was submitted to the regulatory agencies March 15, 1999 and included
a summary of remedial activities conducted by GEAE at the South Valley Superfund Site from June 1993
through June 1998. The regulatory agencies reviewed that report and submitted written comments in a
letter dated July 5, 2000. At the request of the regulatory agencies, this report has been updated to
incorporate agency comments and also includes additional data collected through the second calendar
year quarter of 2000 (i.e. through June 2000). Accordingly, this report provides a summary of remedial
activities conducted by GEAE from June 1993 through June 2000. The next five-year review will be due

in September 2005.

39538 47.01 Harding Lawson Associates 1
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Introduction

The purpose of this report is to summarize the remedial actions at this site during the seven-year period from
June 1993 through June 2000, evaluate the effectiveness of the remedial actions, and demonstrate that the
remedial actions still in progress are protective of human health and the environment. Remedial actions at this
site over this seven-year period include the following:

o For the SJ-6 OU, cleaned and abandoned wells and established a groundwater monitoring program as
required. The groundwater monitoring program has been incorporated into the Plant 83 OU as
identified in the Performance and Compliance Monitoring Plan (PCMP) (Smith, 1996).

. Completed the remediation of the unsaturated portion of the Shallow Zone Aquifer via vacuum
extraction system (VES) proximate to both North Plant 83 and South Plant 83 buildings. The EPA

approved the completion of this work and the system was subsequently dismantled.

. Investigation, design, construction, and ongoing operation of the groundwater remediation system for
the Shallow Zone Aquifer proximate to both North Plant 83 and South Plant 83 buildings.

. Investigation, design, construction, and ongoing operation of the groundwater remediation system for
the Deep Zone Aquifer located east of the Plant 83 facility.

Figure 1-1 provides a Regional Location Map, and Figure 1-2 illustrates the location of the Plant 83 OU site

Jjust west of Interstate 25 (I-25) and proximate to Woodward Road. The following sections of this report

provide a summary of each remedial action at this site over the seven-year period.

39538 47.01 Harding Lawson Associates 2
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2.0 PLANT 83 OPERABLE UNIT - VACUUM EXTRACTION SYSTEM

The removal of VOCs from the unsaturated portion of the Shallow Zone Groundwater Aquifer proximate to
the North Plant 83 and South Plant 83 buildings was required by the ROD (EPA, 1988a). Though
concentrations of VOCs detected in the soil did not pose a health threat, VOCs could be mobilized from the
unsaturated portion to the saturated portion of the Shallow Zone Aquifer unit. Accordingly, the EPA required
that soil vapor extraction be used to remove the VOCs from the unsaturated soil. The majority of this work

was completed prior to June 1993. The following provides a brief description of vacuum extraction system

(VES) activities.

2.1 Characterization

The unsaturated soil from the Shallow Zone Aquifer unit was characterized by soil sampling conducted in
preliminary investigations. Additional soil data were also gathered during the installation of wells used to
conduct the soil vacuum extraction activities. These data were used to design the locations of wells and
establish baseline conditions prior to the remediation efforts. Based on data collected from the previous
investigations and the well installation program, the baseline VOC concentrations were grouped into two

depth intervals, ground surface to a depth of 8 feet and depths greater than 8 feet.

Proximate to the North Plant 83 building, the average total initial VOC concentrations (excluding methylene
chloride) detected from the ground surface to a depth of 8 feet were 76 micrograms/kilograms (pg/kg). The
average total initial VOCs at depths greater than 8 feet were 198 pg/kg. Proximate to the South Plant

83 building, the average total initial VOCs (excluding methylene chloride) detected from the ground surface to
a depth of 8 feet was 326 ng/kg. The average total initial VOCs at depths greater than 8 feet were 169 pg/kg.
Soil samples collected to date do not indicate the presence of a dense non-aqueous phase liquid (DNAPL) or

other source of VOCs. Accordingly, application of the VES technology to remove the low concentrations of

VOCs was considered appropriate.
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Plant 83 Operable Unit - Vacuum Extraction System

2.2 Remediation Activities

The VES remediation was conducted using a high vacuum pump to pull the vapors from the unsaturated
portion of the Shallow Zone Aquifer. This vapor was piped through carbon adsorption vessels to remove the
VOCs from the vapor.

The soil vacuum extraction work was conducted as a pilot project during two separate phases as follows:

. Phase [ work at the north end of Plant 83 was conducted from June 29, 1992, to August 10, 1992.

) Phase I work at the south end of Plant 83 was conducted from October 18, 1992, to December 2,
1992,

. The Phase IA work at the south end of Plant 83 was conducted from December 28, 1992, to

March 10, 1993.
. The Phase 1A work at the north end of Plant 83 was conducted from March 12, 1993, to June 24,
1993.
Subsequent to the VES effort, soil samples were collected and analyzed to evaluate the effectiveness of the
remediation effort. Based on the results of these operations, the EPA determined additional VES operations
were not required. Hence all VES activities were completed on June 24, 1993. Approximately 52 kilograms

total of VOCs were removed from both the north end and south end of Plant 83.

2.3 Conclusions

The pilot project VES was effective in removing VOCs, and post-remediation VOC concentrations in the soil
were significantly less than the EPA accepted cleanup criteria. Accordingly, the EPA concluded no further
soil VES remediation was required as the remedial action accomplished the objectives of being protective of
human health and the environment. The EPA approved the termination of the pilot project VES and removal

of the VES equipment in the EPA letter dated June 21, 1994. A full scale VES was not implemented.
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3.0 PLANT 83 OPERABLE UNIT - SHALLOW ZONE GROUNDWATER
REMEDIATION SYSTEM

Removal of VOCs from the groundwater within the sﬁturated portion of the Shallow Zone Groundwater
Aquifer proximate to the North Plant 83 and South Plant 83 buildings was also required by the Plant 83 OU
ROD (EPA, 1988a). The EPA required groundwater extraction with treatment by carbon adsorption to

remediate the impacted groundwater.

Following subsurface investigations and delineation of the impacted groundwater, remedial activities for this
portion of the Plant 83 OU required the engineering design, construction, operation, and maintenance of the
treatment system. Remedial activities also include the sampling and analysis of groundwater from monitoring
wells and effluent from the treatment system (collectively the Shallow Zone Groundwater Remediation

System).

The Shallow Zone Groundwater Remediation System was installed to remove dissolved VOCs in the
saturated portion of the Shallow Zone Aquifer proximate to the North Plant 83 and South Plant 83 buildings.
Based on data collected to date, no DNAPLSs or other source of VOCs was located. Hence, the Shallow Zone
Groundwater Remediation System was designed and constructed to address dissolved VOCs in groundwater.
Figure 3-1 illustrates the locations of the wells associated with the Shallow Zone Groundwater Remediation

System.

This work was conducted consistent with the ROD and as specified in the EPA approved Remedial Design
Plan, Shallow Zone Ground Water Extraction and Treatment System (Canonie, 1993) and the System

Monitoring Plan (Canonie, originally issued in 1993, revised 1994).

31 Shallow Zone Groundwater Remediation System Goals

The goals for the remediation of the Shallow Zone Aquifer consisted of three parts (Canonie, 1993):
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1. North Plant 83 area was to be remediated by enhancing the natural dewatering process by
strategically locating extraction wells to remove groundwater containing VOCs within the silty clay
layer depressions. Extraction Wells SEW-01 through SEW-06, and SEW-11 were located for this

purpose.

2. South Plant 83 area was to be remediated by placement of an extraction well in the area with localized
occurrences of VOCs. Extraction Well SEW-10 was located for this purpose.

3. Where dewatering was not possible or practical, the Shallow Zone Aquifer was to be remediated by
removing VOC:s via flushing to levels below Applicable or Relevant and Appropriate Requirements
(ARARs). ARARs for this site are listed in Table 3.2.

Therefore, the primary goals of the system are to either reduce VOC concentrations below the ARARs or to

contain the plume until the Shallow Zone Aquifer is dewatered by the extraction wells or a decline in the

natural groundwater level occurs within the project area. The ARARs were established by reference in the

ROD (EPA, 1988a). The System Monitoring Plan (revised Appendix B of the Remedial Design Plan,

Shallow Zone Ground Water Extraction and Treatment System, Canonie, 1994) was developed to provide a

mechanism to monitor the effectiveness of the Shallow Zone Groundwater Remediation System in meeting

the remediation goals,

3.2 Shallow Zone Aquifer Geology

The Shallow Zone Aquifer at the Plant 83 OU is primarily a perched groundwater aquifer. The Shallow Zone
formation consists of layers of coarse-grained sands, silty sands, clays, and silty clays. This Shallow Zone
formation generally extends to a depth of approximately 20 to 25 feet below ground surface (ft bgs). The
Shallow Zone formation is underlain by a relatively continuous silty clay layer, except at the south end of
Plant 83 where it is absent or does not provide hydraulic separation from the Deep Zone Aquifer [General
Electric Aircraft Engines Plant 83 Shallow Groundwater Investigation, by Hydrometrics and Geosciences
Consultants Limited (H+GCL, 1993c¢)]. By convention, the Shallow Zone groundwater refers to groundwater

that is above the relatively continuous silty clay layer and/or above an elevation of 4,900 feet above mean sea

level (msl) (Canonie, 1993).
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3.3 Shallow Zone Groundwater Remediation System Description

The Shallow Zone Groundwater Remediation System includes monitoring wells, extraction wells, and a
groundwater treatment system. Table 3-1 provides a list of the 8 extraction and 30 monitoring wells, and
Figure 3-1 illustrates the location of the Shallow Zone Groundwater Remediation System wells and the

treatment plant building.

Until early 2000, the Shallow Zone Groundwater Remediation System consisted of seven extraction wells to
remove the perched groundwater from the Shallow Zone Aquifer. With EPA approval, an additional
extraction well (SEW-11) was added to the extraction well network near monitoring well P83-03S; SEW-11
became operational February 2000. As part of the Shallow Zone Groundwater Remediation System
modifications, GEAE added an injection well (SIW-01) near the Shallow Zone treatment plant building

(Figure 3-1). Injection well SIW-01 has been operational since May 2000.

The Shallow Zone Groundwater Remediation System works by extracting groundwater from eight extraction
wells (SEW-01, SEW-02, SEW-03, SEW-04, SEW-05, SEW-06, SEW-10, and SEW-11). The extracted
groundwater is conveyed through a dual-contained pipe to the treatment system and is treated using liquid-
phase granulated activated carbon to adsorb the VOCs. Following treatment, the groundwater is then
discharged. The effectiveness of the system is evaluated by collecting groundwater from extraction and

monitoring wells and comparing the data to historical data previously collected.

" From the start of the system on May 16, 1994, until October 1997, treated water was discharged to three
evaporative cooling towers and used as process make-up water for GEAE's North Plant 83, prior to discharge
to the City of Albuquerque sewer system. However, GEAE removed the North Plant 83 from service and
treated groundwater was no longer discharged to the cooling towers. From October 1997 to May 2000, the

treated groundwater had been collected in the effluent holding tank inside the treatment plant building. The
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treated groundwater was transported via pickup truck to the Deep Zone Groundwater Treatment Plant located
about one mile away. This treated water was treated again at the Deep Zone treatment plant and discharged to

the Deep Zone Aquifer via the existing injection well network.

Because the groundwater has already been treated, no special transport license was required. To improve the

efficiency of the Shallow Zone Groundwater Remediation System, GEAE installed an injection well near the

treatment building in January 2000. Injection Well SIW-01 became operational in May 2000, and since that

time treated water from the Shallow Zone Treatment System has been reinjected directly into the shallow

aquifer.

3.4 Performance Evaluation of the Shallow Zone Groundwater Remediation
System

The performance of the Shallow Zone Groundwater Remediation System has been evaluated based on the

following monitoring data collected during system operation:

1. Groundwater quality at the extraction and monitoring wells

2. Influent and effluent water quality monitoring of the groundwater treatment system

3. Water-level monitoring in the extraction wells and selected monitoring wells

4. Flow monitoring at each of the extraction wells and the combined flow of the treatment system

The following sections provide a brief description of each data set collected to evaluate the performance of the

Shallow Zone Groundwater Remediation System.

3.4.1 Groundwater Quality Monitoring Data

Groundwater quality monitoring was performed in accordance with the System Monitoring Plan

(Canonie, 1994) for the purpose of obtaining accurate, representative, complete, and comparable data for
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assessing changes in constituent concentrations, compliance with discharge criteria, and performance of the

groundwater extraction and treatment system.

Groundwater samples were collected from the extraction and monitoring wells listed in Table 3-1 and shown
in Figure 3-1. Monitoring Wells P83-01S, P83-02S, P83-03S, P83-058S, P83-13S, P83-14S, P83-15S,
SMW-09 through SMW-14, and S-01 and Extraction Wells SEW-01 through SEW-06 and SEW-11 were
designated for water quality monitoring near the North Plant 83 building. Monitoring Well SW-08 and

Extraction Well SEW-10 were designated for water quality monitoring near the South Plant 83 building.

Through the fourth quarter of 1999 groundwater was sampled and analyzed semiannually from monitoring
wells and quarterly from extraction wells. As a result of the Design Review Committee meeting held on
August 26, 1999, and a letter request by GEAE dated November 19, 1999, the EPA approved several
modifications to the existing program for the Shallow Zone Remediation System. In its letter dated
December 29, 1999 (Appendix G) the EPA approved modifications to the collection of groundwater quality
data from a quarterly basis to a semi-annual basis across the South Valley Superfund Site. Groundwater level
data will continue to be collected on a quarterly basis, but will be reported to the EPA on a semi-annual

schedule concurrent with groundwater quality data reports.

In a letter to the EPA, GEAE requested that the water quality sampling for six shallow zone monitoring wells
(i.e. P83-05S, P83-13S, P83-158, S-01, SMW-13, and SMW-14) be amended from a semi-annual to annual
schedule. This request, based on historical data, was approved by the EPA in its letter dated December 29,
1999 (Appendix G). Modifications to the groundwater quality monitoring program for the Shallow Zone

System approved by the EPA were implemented beginning first quarter 2000.
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Monitoring Wells TX-14, TX-23, SW-01, SW-06, SW-07, and SPG-03 were originally in the well sampling
program but were subsequently dropped from the monitoring program as these wells did not contain
groundwater with concentrations of compounds in excess of ARARs for at least eight consecutive quarterly
sampling events. These wells were dropped from the monitoring program in April 1996 and are not identified

in Table 3-1 or on Figure 3-1.

Groundwater sampling was performed in accordance with the System Monitoring Plan (Canonie, 1994).
Monitoring wells were purged of a minimum of three casing volumes of groundwater using a decontaminated
stainless steel bailer or portable electric pump before being sampled. Groundwater samples were collected

from the extraction wells at the sampling port located on the discharge water line from the extraction pump.

The EPA and NMED approved terminating the operation of SEW-06 in July 1996, based on more than eight
consecutive quarters of groundwater sample data that indicated the absence of VOCs or VOCs significantly
below ARARs. This extraction well was sampled quarterly for water quality analysis since the system was
started in May 1994 until July 1997. Subsequent to July 1997, the groundwater pump in Well SEW-06 was
not operational which prohibited collection of groundwater samples. GEAE repaired this well pump, and the
groundwater has been sampled in this well since November 1998 and will continue to be sampled in future

sampling events. Full-time operation of SEW-06 resumed in January 1999.

Groundwater samples from both monitoring and extraction wells were analyzed for VOCs using a modified
version of EPA Method 8260. The modification was requested by the EPA in its letter dated October 3, 1996,
and consists of lowering the reporting limit to 1 microgram per liter (11g/1) for many of the analytes. Table 3-2

provides a list of the analytes and reporting limits used for this analysis program.
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Consistent with previous reports, the analytes chosen to evaluate the groundwater quality in the monitoring
wells are 1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), 1,2~ dichloroethane (1,2-DCA),

tetrachloroethene (PCE), trichloroethene (TCE), and viny} chloride.

3.4.2 Treatment System Water Quality Data

The Shallow Zone Treatment System uses liquid-phase granulated activated carbon to remove the VOCs from
the extracted groundwater. The treatment system includes a flow equalization tank followed by three stages of
granulated activated carbon units connected in series to provide redundant capacity and to allow higher VOC
loading on the granulated activated carbon. To assess treatment and to prevent discharge of water containing
VOCs, sample ports were installed on the influent line to the treatment system before the first carbon unit,
between the first and second carbon units, between the second and third carbon units, and on the effluent

discharge line.

As prescribed in the System Monitoring Plan (Canonie, 1994), samples of treated groundwater were collected

to demonstrate performance of the treatment system and compliance with applicable discharge requirements.

Treatment System Performance Sampling

Performance monitoring samples of the treated groundwater are collected from the effluent liné of the primary
granulated activated carbon unit. The purpose of performance monitoring is to establish when the primary
granulated activated carbon unit (Unit No. 1) needs to be removed from service and the other units moved
forward in the series. For example, when Unit No. 1 becomes loaded, Unit No. 2 becomes Unit No. 1,

Unit No. 3 becomes Unit No. 2, and a new unit is brought online to become Unit No. 3.

By operating the granulated activated carbon units this way, the granulated activated carbon units become
loaded and sufficient redundancy remains to ensure no water containing VOCs is discharged. The granulated

activated carbon unit change occurs when analytical results of the effluent from the primary granulated
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activated carbon unit indicate the presence of a VOC above its respective laboratory detection limit. This is

referred to as breakthrough.

Under the original plan, performance samples were collected when granulated activated carbon Unit No. 1 had
treated 25,000 gallons, 50,000 gallons, 60,000 gallons, and 70,000 gallons and every 5,000 gallons thereafter
until breakthrough occurred. Once breakthrough occurred, the granulated activated carbon units were
changed. When changed, the intervals of performance sampling began again when 25,000 gallons had been

extracted and treated.

GEAE in a letter to the EPA (described in Section 3.4.1 above) requested to discontinue analysis for inorganic
constituents for the Shallow Zone treatment system compliance samples and modify the sampling frequency
of performance sample collected from the primary treatment vessel. Specifically, GEAE requested to
continue to collect performance samples at 25,000, 50,000, and 60,000-gallon intervals, but change-out the
unit at 60,000 gallons treated rather than continue the sampling at 70,000 gallons and every 5,000 gallons
thereafter until breakthrough occurred. The EPA approved both of these requests (Appendix G). The

modifications to the sampling program were implemented in the first quarter of 2000.

Treatment System Compliance Sampling

Until the new Injection Well SIW-01 was installed, treatment system compliance monitoring samples were
collected at the effluent line of the tertiary granulated activated carbon unit (Unit No. 3) on a quarterly basis.
' At the request of the State of New Mexico Environment Department Groundwater Quality Bureau, and

starting in August 2000, GEAE will collected treatment system compliance samples on a monthly basis.

Since the beginning of the Shallow Zone Groundwater Treatment System operations, treated groundwater
quality has always been below the established ARARs for both organic and inorganic compounds. The

compliance monitoring analytical data collected June 21, 1995 indicated that chloromethane was detected at
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2 parts per billion (ppb). Because this compound was also found in the laboratory blank, the presence of
chloromethane is considered a laboratory artifact. In addition, acetone was detected in the compliance sample
taken March 18, 1998. However, the performance sample collected from granulated activated carbon Unit
No. 1 on May 19, 1998, did not have a detect of acetone. If present in the treated water, acetone would have
been detected from granulated activated carbon Unit No. 1 before it was detected in granulated activated
carbon Unit No. 3. Acetone is also a common laboratory contaminant, and therefore, the presence of acetone

in the sample is considered a laboratory artifact.

No other VOCs were detected in any compliance samples. Accordingly, the data collected to date indicate

this system has been effective in removing VOCs from the extracted groundwater.

3.4.3 Groundwater-Level Monitoring Data

Groundwater-level monitoring data were collected at the extraction and monitoring wells listed in Table 3-1
and shown on Figure 3-1 to evaluate the groundwater levels in the Shallow Zone Aquifer in response to
treatment system operations. Static water levels at monitoring wells were measured on a semi-annual
schedule during the second and fourth calendar year quarters, and on a quarterly basis at extraction wells.
Groundwater-level measurements were taken after the extraction wells were shut off for a minimum of 2 days

(i.e., the shutdown period in accordance with pulse pumping program discussed below).

344 Flow Monitoring Data

The extracted groundwater flows are monitored for the following purposes:

. Estimate the mass of VOCs removed and to evaluate the treatment system performance

o Record flows required by the State Engineers Office

. Record operating conditions

39538 47.01 Harding Lawson Associates 13

09/15/00 O&M



Plant 83 Operable Unit — Shallow Zone Groundwater Remediation System

Cumulative flow measurements are recorded at the extraction wells, and treatment system cumulative and
instantaneous flow measurements are recorded in the treatment plant at two locations (on the effluent line
of granulated activated carbon Unit No. 3 and on the outfall line of the effluent storage tank). When the
discharge to GEAE’s cooling towers was discontinued October 1, 1997, flow measurements were taken

from the extraction wells and from the effluent of granulated activated carbon Unit No. 3 only.

Table 3-5 provides a summary of the monthly process flows since system startup. From system startup
through June 2000, approximately 708,000 gallons of groundwater have been extracted and treated from the

Shallow Zone Aquifer.

3.5 Shallow Zone Groundwater Remediation System Effectiveness

This section of the report provides an evaluation of the effectiveness of the Shallow Zone groundwater

extraction and treatment system. The remedial design objectives approved by the EPA for the Shallow Zone

consisted of three parts:

1. North Plant 83 was to be remediated by enhancing the natural dewatering process by strategically
locating extraction wells to remove groundwater containing VOCs within the silty clay layer

depressions. Extraction Wells SEW-01 through SEW-06 and SEW-11 were located for this purpose.

2. South Plant 83 was to be remediated by placement of an extraction well in the area with localized
occurrences of VOCs. Extraction Well SEW-10 was located for this purpose.

3. Where dewatering was not possible or practical, the Shallow Zone Aquifer was to be remediated by
removing VOCs via flushing to levels below ARARs (Table 3-2).

Accordingly, the following performance elements were assessed:

1. Contaminant concentration trends

2. Dewatering of the Shallow Zone Aquifer within the area of extraction

3. VOC mass extracted by the groundwater extraction and treatment system

4. Effectiveness of pulse pumping
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These elements of the evaluation are presented in accordance with the System Monitoring Plan

(Canonie, 1994).

3.5.1 Contaminant Concentration Trends

Groundwater quality in the extraction wells and monitoring wells was evaluated to assess VOC concentration
trends. As shown in Tables 3-3 and 3-4, VOC concentrations in the groundwater from the extraction and
monitoring wells have been steadily decreasing. This indicates that the Shallow Zone Groundwater

Remediation System is working as designed.

Conclusions based on the data collected to date include the following:

) Total VOCs extracted from the Shallow Zone Aquifer during each monitoring period have generally
decreased since the system was started. This trend is expected because as VOCs are removed, there is
less VOC mass remaining for subsequent removal (Table 3-6).

. In the North Plant 83 area, the horizontal extent of the 1,1-DCA and 1,1-DCE plumes above ARARs
have been continually shrinking. The TCE plume above its ARAR has completely disappeared
(Figures 3-2A, 3-2B, 3-3A, 3-3B, 3-4A, and 3-4B).

. In the South Plant 83 area, 1,1-DCA, 1,1-DCE, and TCE continue to be present, but only in the

Extraction Well SEW-10 and its nearby Monitoring Well SW-08. The concentrations of these
compounds continue to reduce with time (Tables 3-3 and 3-4).

. Groundwater levels have not decreased as expected. GEAE elected to operate the Shallow Zone
Groundwater Treatment System on a continuous basis and discharge the treated water to the newly
installed Injection Well SIW-01. To improve efficiency of the extraction system, the GEAE installed
the new Extraction Well SEW-11 near an area where historic data indicated higher VOC
concentrations (i.e. near monitoring well P83-03S).

Reduction in Total VOCs Extracted

Table 3-6 shows total VOCs from each extraction well since system startup in May 1994. As shown in

Table 3-6, during each period analyzed, the total VOCs from each extraction well have generally been

decreasing with periods of temporary increases in total VOCs extracted. Temporary increases in the

concentrations of VOCs is an expected phenomenon as VOCs previously trapped in soil pore space become
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remobilized to the groundwater. The VOCs become remobilized due to several factors including a temporary
rise in groundwater elevation, precipitation events that flush VOCs, or a change in groundwater chemistry that

caused the trapped VOCs to be released into the groundwater.

Aerial Extent of VOC Plumes

Figures 3-2A, 3-2B, 3-3A, 3-3B, 3-4A, and 3-4B illustrate the plumes associated with the compounds of
1,1-DCA, 1,1-DCE, and TCE, respectively, for the North Plant 83 area. As shown, the extent of the plumes
for each compound are decreasing in size. Based on these figures, the Shallow Zone Groundwater
Remediation System is working as designed and reducing the VOC concentrations in the Shallow Zone

groundwater.

In the area adjacent to South Plant 83, Extraction Well SEW-10 and its nearby Monitoring Well SW-08 are
the only two wells with concentrations of VOCs above ARARs. Figures to illustrate the lateral extent of

compounds of 1,1-DCA, 1,1-DCE, and TCE would not be meaningful with only the two wells as data points.

3.5.2 Groundwater Level and Saturated Thickness

Watér-level monitoring data were collected at the extraction wells and monitoring wells listed in Table 3-1
and shown in Figure 3-1. Water-level data were used to evaluate the performance of the Shallow Zone
Groundwater Remediation System with respect to the design objectives (i.e., enhance dewatering of the

Shallow Zone Aquifer, if practical).

Figures 3-5A through 3-5G illustrate the saturated thickness of the groundwater aquifer at each of the
extraction wells since the beginning of the remediation period through the present. Extraction well SEW-11
was not included in these figures as the well was only recently installed and there are too few data points.

Figures 3-5H through 3-5L illustrate the saturated thickness of the groundwater aquifer at five monitoring
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wells (P83-02S, P83-03S, SMW-09, SMW-11, and SW-08). These monitoring wells were chosen as these

wells continue to demonstrate VOCs above ARARs.

As shown in these figures, the groundwater surface has risen substantially. In some cases, the groundwater
levels have risen to levels approximately equal to those levels encountered prior to the start of remediation.
Accordingly, GEAE installed a new extraction well and injection well to promote increased flushing of VOCs

from the perched groundwater.

Based on data collected to date, the following observations were made:

. The groundwater level within the Shallow Zone Aquifer was steadily declining. However, relatively
recent recharge from an unknown source or sources (such as precipitation) has caused the
groundwater level to rise to approximately pre-remediation levels.

. The groundwater level is directly related to the amount of water that can be pumped, and this is
related to the amount of VOCs that can be removed.

. Extracting groundwater from the Shallow Zone Aquifer to dewater the aquifer is not practical. To
improve efficiency, a new extraction well and new injection well was installed.

3.5.3 VOC Mass Removal Trend

The VOC mass extracted by the system is calculated based on the volume of groundwater removed and the

total VOC concentrations at each extraction well. Total VOC concentrations are computed as the sum of the

VOCs detected. Minor contributions to the total VOC count were made by analytes other than the compounds

of interest (1,1-DCE, 1,1-DCA, 1,2-DCA, PCE, TCE, and vinyl chloride). However, these minor

* contributions were small in comparison to the contribution by the compounds of interest.

Table 3-6 summarizes the mass extracted by each well and for the total system since system startup. Since the
beginning of remediation, approximately 380 grams of VOCs have been removed. Extraction Wells SEW-05

and SEW-10 have the highest recorded cumulative VOC mass removal. Extraction Well SEW-06 had the
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lowest recorded cumulative VOC mass removal (excluding SEW-11, operational February 2000). The figures

in Appendix A provide a comparison of VOC mass removed per the volume pumped by each extraction well.

Figure 3-6 illustrates the total VOC mass removal trend with time, since the Shallow Zone Groundwater
Remediation System started in May 1994. As shown in this figure, the VOC mass removed appears to be
reaching an asymptote. This trend is expected and well documented in the technical literature for groundwater
remediation via pump and treat where the principal mechanism of remediation is flushing. The figures in
Appendix B provide a comparison of total VOC concentration and cumulative mass removed by each

extraction well since the start of the Shallow Zone Groundwater Remediation System.

3.54 Pulse Pumping

The Shallow Zone Groundwater Remediation System had been pulse pumped from startup in May 1994 to
May 2000 when the new Injection Well SIW-01 became operational. Initially, the pulse pumping program
consisted of a pumping period of 5 days beginning on a Monday followed by a 2-day resting period. In
August 1996, the pulse pumping program consisted of a pumping period of 5 days beginning on Monday

followed by a 9-day resting period.

Given that the saturated thickness of the perched water in the Shallow Zone Aquifer has not decreased as
expected, pulse pumping with a resting period of 9 days has been discontinued. GEAE resumed the original
pumping schedule of 5 days followed by a rest period of 2 days (each weekend). The system has been
operated continuously (i.e. no further pulse pumping) since May 2000 when the new injection well STW-01

became operational.

3.6 Conclusions and Recommendations
The Shallow Zone Groundwater Remediation System has been effective in reducing the concentrations of

VOCs, but has not been effective in dewatering the saturated thickness of the perched groundwater. The
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compound 1,1-DCA was detected during the second quarter 2000 sampling event at concentrations above its
ARAR in Wells P83-02S, P83-03S, and SW-08 and in Extraction Wells SEW-02, SEW-05, SEW-10, and

SEW-11.

During the second quarter 2000 sampling event the compound 1,1-DCE was detected at concentrations
above its ARAR in Wells P83-018S, P83-02S, P83-03S, and SW-08 and in Extraction Wells SEW-02,
SEW-03, and SEW-05. Concentrations of this compound are below ARARs in the other monitoring and

extraction wells.

During the second quarter 2000 sampling event the compound vinyl chloride was detected at concentrations
above its ARAR in Well SW-08 and in Extraction Well SEW-05. Concentrations of this compound are below

ARARs in the other monitoring and extraction wells.

During the second quarter 2000 sampling event the compound TCE was not detected above its ARAR in any

monitoring or extraction well of the Shallow Zone System.

The Shallow Zone Aquifer is not being dewatered. Hence, the remediation mechanism will be flushing versus
removal of perched groundwater. The new Extraction Well SEW-11 and Injection Well SEW-01 were added
to improve flushing efficiency. The data indicates an asymptotic removal rate (i.e., less and less VOC
removal with time). As such, the next review of system operations should evaluate natural attenuation or

other remedial/regulatory options.

Based on data collected to date, GEAE requested and the EPA and NMED approved changes to the data
collection schedule for monitoring wells and extraction wells. Extraction wells are now sampled and analyzed

semi-annually, and Monitoring Wells, P83-05S, P83-13S, P83-15S, S-01, SMW-13, and SMW-14 are now
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sampled and analyzed annually. Concentration data from these monitoring wells indicate that VOCs have
been absent or significantly below their respective ARARSs for at least eight consecutive quarters. The
remaining Monitoring Wells P83-01S, P83-02S, P83-03S, P83-14S, SMW-09, SMW-10, SMW-11, SMW-

12, SW-06, SW-07, and SW-08 continue to be sampled and analyzed on a semi-annual basis.
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The Plant 83 OU ROD (EPA, 1988a) also required removal of VOCs from the Deep Zone Groundwater
Aquifer east of the Plant 83 facility. The EPA required groundwater extraction, treatment by air stripping and
carbon adsorption to remove the VOCs from the impacted groundwater, and then injection of treated water to

the Deep Zone Aquifer.

Work accomplished during this reporting period (June 1993 through June 2000) included delineation of
chemicals in the deep zone aquifer east of Plant 83 (Deep Zone Plume). Work also included the construction,
operation, and maintenance of the Deep Zone Aquifer groundwater extraction and treatment system and the
sampling and analysis of groundwater from monitoring wells and process water from the treatment system.
The extraction and injection wells, treatment system, and monitoring program collectively make up the Deep

Zone Groundwater Remediation System.

This work was conducted as specified in the 100-Percent Design Report, Deep Zone Ground Water
Remediation System (Canonie, 1995) and the Performance and Compliance Monitoring Plan (PCMP)
(Smith, 1996). Figure 4-1 illustrates the locations of the wells associated with the Deep Zone

Groundwater Remediation System.

The Deep Zone Groundwater Remediation System consists of three high volume extraction wells that remove
groundwater with concentrations of VOCs in excess of ARARs, a treatment system that removes the VOCs
from the extracted water by air stripping followed by redundant treatment using liquid-phase granulated
activated carbon. When treated, the water is returned to the Deep Zone Aquifer at the same elevation it was
extracted via 10 injection wells. Monitoring wells are located within and proximate to the extraction and

injection area to provide a means to monitor the progress of the remediation.
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4.1 Deep Zone Groundwater Remediation System Goals
The remedial design objectives approved by the EPA and outlined in the 100% Design Report, Deep Zone

Ground Water Remediation System (Canonie, 1995) include but are not limited to the following:

® Meet the requirements of the ROD (EPA, 1988a)

. Delineate the Deep Zone Plume

. Provide hydraulic control of the Deep Zone Plume

. Remediate impacted groundwater within the Deep Zone Plume via flushing to concentrations less

than the ARARSs (EPA approved ARARSs for this site are listed in Table 4-2)

. Operate the GEAE remedial system to avoid detrimental effects to nearby remediation systems
operated by others
. Provide adequate safeguards within the system to prevent detrimental system failures

The following text provides an evaluation of this system in comparison to the objectives listed above.

4.2 Deep Zone Aquifer Geology and Groundwater Flow Model

The Deep Zone Aquifer is the aquifer encountered at the site below an elevation of 4,900 feet above msl. In
the ROD (EPA, 1988a) this aquifer is referred to as both the Intermediate and the Deep Zones. Groundwater
beneath the site area is encountered at an elevation proximate to 4,900 feet above msl corresponding to depths
below the ground surface of 49 to 115 feet. Groundwater impacted with dissolved VOCs being remediated by

the Deep Zone Groundwater Remediation System ranges from 4,840 to 4,600 feet above msl.

Deep Zone Aquifer Geology

| The following text describes the geology as characterized and reported previously (H+GCL, 1993a). In
summary, the geology consists of unconsolidated alluvial units of the older Santa Fe Group. These sediments
{(down to approximately 4,300 feet above msl) are primarily ancestral Rio Grande-related, braided fluvial

deposits. These sediments contain lenticular deposits of finer grained, relatively lower conductivity sands,

silts, and clays.
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Sediments within the upper 600 to 700 feet of the Deep Zone Aquifer (the area where groundwater is being
remediated) are characterized by high proportions of sands and gravels that form extensive and locally high-
conductivity units across the site. Discontinuous silts and clays are present within this interval, and the
cumulative effect of many of these lower conductivity layers is to limit the downward rate of contaminant
movement in the vertical direction. Note that these silts and clays form confining layers in upper portions of
the aquifer, but these confining layers are not laterally extensive. There is no evidence to suggest a laterally
extensive confining layer east of the Albuquerque Metropolitan Arroyo and Flood Control Authority

(AMAFCA) South Diversion Channel, in the area of interest.

Groundwater Flow Model

To model this site and design the Deep Zone Groundwater Remediation System, the Deep Zone Aquifer was
divided into five vertical intervals based on interpretations of the geology as defined in the initial groundwater
flow model for the site (H+GCL, 1993b). The EPA adopted these intervals as the standard intervals for
describing the Deep Zone Aquifer. The groundwater flow model was further refined and uses nine layers to
calculate groundwater flow. The Deep Zone Groundwater Remediation System addresses impacts between an
elevation of 4,840 feet above msl (top of Model Layer 3) to an elevation of 4,600 feet above msl (bottom of
Model Layer 6). Figure 4-1 provides a key map that illustrates the correspondence between the intervals,

model layers, and physical elevations.

To be consistent with previous reports, the deep shallow zone (DS) interval ranges from 4,840 to 4,900 feet
above msl and corresponds to Model Layers 1 and 2. The deep intermediate zone (DI) interval from 4,740 to
4,840 feet above msl corresponds to Model Layers 3 and 4. This interval was separated for evaluation
purposes in this and previous reports. The upper portion of the DI zone from 4,790 to 4,840 feet above msl
corresponds to Model Layer 3. The lower portion of the DI interval consisting of Model Layers 4 and 5 from

4,740 to 4,790 feet above msl is combined with the deep deep zone (DD) interval from 4,660 to 4,740 feet
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above msl as one evaluation interval (referred to as the DI/DD interval). The deep low-permeability zone
(DLPZ) interval from 4,600 to 4,660 above msl corresponds to Model Layer 6 and remains unchanged as a

complete interval for evaluation in this report.

The below deep low-permeability zone (BDLPZ) interval ranges from the bottom of the DLPZ (Model Layer
6) to an elevation of 3,880 feet above msl. The BDLPZ interval is not evaluated in this report because the

Deep Zone Plume is not present in this interval.

Figure 4-1 provides the locations of monitoring wells that are screened in each of the upper four intervals (DS,
DI, DI/DD, and DLPZ) corresponding to Model Layers 1 through 6. As described above, remediation of
impacted groundwater occurs between elevation 4,840 feet above msl (top of Model Layer 3) and elevation

4,600 feet above msl (bottom of Model Layer 6).

4.3 Deep Zone Aquifer Plume Characterization

Impacts to the Deep Zone Aquifer were characterized during preliminary investigations conducted prior to this
reporting period, and investigations conducted during this reporting period to support the design of the Deep
Zone Groundwater Remediation System. These investigations were used as the basis to delineate the extent of

the Deep Zone Plume.

Data from investigations conducted by other Potentially Responsible Parties (PRPs) (e.g., Univar, Texaco,
Chevron, ATA Pipeline, and others) at the South Valley Superfund Site indicate multiple sources may have
impacted the Deep Zone Aquifer. These data were summarized by the respective parties and provided to the
regulatory agencies in various reports. These impacts include chlorinated solvent compounds and petroleum
related compounds in both the unsaturated and saturated portions of the Deep Zone Aquifer. The other parties
at the South Valley Superfund Site have characterized plumes associated with these impacts under separate

agreements between those PRPs and the EPA Region VI and/or the NMED.
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For the purposes of this report, the Deep Zone Plume is that area described by dissolved phase chlorinated
solvents above ARARSs in the saturated portion of the Deep Zone Aquifer between elevation 4,600 feet above

msl (bottom of Model Layer 6) and 4,840 feet above msl (top of Model Layer 3).

Numerous wells were installed to identify the boundary of the Deep Zone Plume. Based on the data collected
from numerous monitoring wells, the plume boundary was established. Figure 4-1 illustrates the locations of
the monitoring wells used to characterize the Deep Zone Plume. Figure 4-1 illustrates the wells with screen
midpoints at different depths associated with the groundwater flow model used to design the extraction and

injection system.

The lateral extent of the Deep Zone Plume is inscribed within the area between Broadway Boulevard on the
west boundary to Interstate I-25 on the east boundary, and between Woodward Road on the north boundary
and Stockton Drive on the south boundary. Based on data collected from the wells within this boundary,
VOC:s are not present in the groundwater from Well WB-07 above ARARSs; other wells with no VOCs above
ARARs include HL-02, P83-08D and DMW-02. These wells were installed upgradient of the Deep Zone
Plume and hence, these wells are considered upgradient wells. Also based on data, VOCs above ARARs have
not been reported in samples from the Well P83-19 cluster. This well cluster is located downgradient of the

Deep Zone Plume and hence, this cluster therefore form the downgradient wells.

As noted in the 100 % Design Report, Deep Zone Ground Water Remediation System (Canonie, 1995), the
area of highest VOC concentrations within the Deep Zone Plume was located in the area of Monitoring Wells
P83-09D, and Westbay Well WB-01 screens (2), (3), (4), and (5). Samples taken from these wells from 1992

(initial sampling after well installation) until 1996 (prior to initiation of groundwater extraction in the Deep
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Zone) reflect the highest VOC concentrations throughout the area of investigation. Refer to Appendix E-1,

E-2, and Figures 4-17 through 4-25.

4.4 Deep Zone Groundwater Remediation System Description

The Deep Zone Groundwater Remediation System was constructed during 1995 and 1996 and operations
began in March 1996. The Deep Zone Groundwater Remediation System includes monitoring wells,
extraction wells, and a groundwater treatment system. Table 4-1 provides a list of the 3 extraction and

77 groundwater quality monitoring well points. Note that Westbay wells have multiple sample ports
associated with each well. For example, Westbay Well WB-04 has ports 1,2, 3,4, 5, 10, 11, and 12 that are
sampled to monitor the effectiveness of the Deep Zone Groundwater Remediation System. Figure 4-1

illustrates the location of the wells and the treatment plant building.

The Deep Zone Groundwater Remediation System operates by extracting groundwater from three large
diameter extraction wells, and conveys this groundwater via dual-contained pipe to the treatment system
located on the northwest intersection of Woodward Road and the AMAFCA South Diversion Channel. The
extracted groundwater is brought into the treatment plant via separate pipelines and is then combined in the
influent tank. A linear phosphate (AquaMag™) is added to the water to prevent scaling of minerals during
treatment and injection. AquaMag™ is acceptable for use in drinking water and drinking water-supply

aquifers.

From the influent tank, the groundwater is then pumped through two air-stripping towers where the VOCs are
removed. This water then flows through two granulated activated carbon vessels for redundant treatment and
is then piped into a single effluent holding tank. From the effluent tank, the treated water is piped through a
filter system to remove particles, and then it is conveyed via a single-contained pipe to 10 injection wells
where it is retumed to the Deep Zone Aquifer at the same elevation where it was removed. Carbon dioxide is

added to the treated water just after the filter system to lower the pH of the water. Monitoring wells are used
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to monitor the progress of the remediation in both the horizontal and vertical extent within and outside of the

plume boundary.

In addition to the treatment of the groundwater for remediation purposes, a potable water treatment system
was built inside the Deep Zone Groundwater Remediation System treatment plant. A portion of the treated
water from the effluent tank is diverted to provide a potable water supply for the facilities at the treatment
plant. The quantity of water diverted for this purpose is monitored, and a record of this is provided to the

State Engineers Office once per month.

A complete description of this system is provided in the 100% Design Report, Deep Zone Ground Water
Remediation System, Plant 83/General Electric Operable Unit, South Valley Superfund Site, Albuquerque,

New Mexico (Canonie, 1995).

4.5 Performance of the Deep Zone Groundwater Remediation System
The performance of the Deep Zone Groundwater Remediation System was evaluated based on monitoring

data collected during the baseline event (April 1996) and subsequent events and include the following:

Water-level monitoring in the extraction wells injection wells and selected monitoring wells

o Groundwater quality at the extraction and monitoring wells
J Effluent water quality monitoring of the groundwater treatment system
. Flow monitoring at each of the extraction wells, injection wells, and the combined flow of the

treatment system

In a letter to the EPA dated November 19, 1999, GEAE proposed several modifications to the water
quality sampling program of the Deep Zone Groundwater Remediation System based on historical
information collected to date. The EPA approved GEAE’s request to modify groundwater quality

sampling from a quarterly to a semi-annual basis in a letter dated December 29, 1999 (Appendix G).
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Semi-annual sampling will coincide with the second and fourth calendar year quarters. This change in
protocol was implemented first quarter 2000. Also stated in the letter, groundwater level measurements

will continue to be collected on a quarterly basis, with reporting occurring semi-annually.

The following sections provide a summary of collected data, a comparison of data with time, and an

evaluation of the performance of the remedy.

4.5.1 Groundwater-Level Monitoring Data

Groundwater levels are measured at the monitoring wells, extraction wells, and injection wells to observe the
groundwater total head (total energy) fluctuations in response to operating the Deep Zone Groundwater
Remediation System. The design objectives of the Deep Zone Groundwater Remediation System include
hydraulic control of the Deep Zone Plume and flushing the VOCs from the Deep Zone Aquifer to meet

ARARs.

Appendix D provides a summary table of well completion information. Groundwater-level data and
hydrographs from conventional monitoring wells are summarized in Appendix C-1. The Westbay™
groundwater-level data and hydrographs are tabulated in Appendix C-2. Extraction and injection well

groundwater-level data and hydrographs are tabulated in Appendix C-3.

4.5.2 Groundwater Quality Data

Groundwater quality monitoring is performed for the purpose of obtaining accurate, representative,
complete, and comparable data for assessing changes in constituent concentrations, compliance with
discharge criteria, and performance of the groundwater extraction and treatment system. Data collection
activities for both the Plant 83 OU and the SJ-6 OU are specified in the Performance and Compliance

Monitoring Plan (Smith, 1996).
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The laboratory analytical results are used for the following purposes:

. Monitor the time-related changes of analyte concentrations in the groundwater
. Evaluate when analyte concentrations in the Deep Zone Aquifer are below ARARs
. Determine when the granulated activated carbon treatment units have become loaded with VOCs

requiring a change of carbon

During the sample events, groundwater quality samples are collected at the conventional wells,
Westbay™ wells, and piezometers listed in Table 4-1. A conventional well is a well that has only casing
and one screen interval and a Westbay™ well has one casing, but several screen intervals. A piezometer
is a well that has one casing and one screen interval but the screen interval is relatively short and is used

primarily for measuring fluctuations in the groundwater table.

The groundwater quality samples are analyzed for the VOCs listed in the Modified Method 8260 list, plus
1,2-dibromoethane (also known as ethylene dibromide or EDB) and Methyl tert butyl ether (MTBE).
This list is an extended EPA Method 8240 list amended to accommodate Method 8260 detection limits.
The compounds EDB and MTBE were added to monitor impacts to the groundwater Deep Zone Plume.
These compounds are specifically related to petroleum hydrocarbon compounds and petroleum storage

activities not associated with Plant 83 operations.

Table 4-2 provides a summary of the analytes, EPA methods, and reporting limits. On an annual basis
(i.e., during the second calendar year quarter), groundwater samples are also analyzed for inorganic

compounds and parameters using the EPA methods identified in Table 4-2.

Groundwater samples collected during the second calendar year quarter for the SJ-6 OU annual monitoring
event were analyzed for VOCs, inorganic compounds, and parameters shown in Table 4-2. VOC

concentration data with time for conventional wells that are a part of this monitoring program are shown in
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Appendix E-1. VOC concentration data with time for the Westbay™ wells that are a part of this monitoring
program are shown in Appendix E-2. VOC concentration data for the extraction and injection wells are

shown in Appendix E-3.

4.5.3 Treatment System Water Quality Data

During routine operations, treatment system compliance samples are collected to verify compliance with the
State of New Mexico discharge permit issued to GEAE on December 21, 1995. Compliance samples are
collected monthly, as required by the discharge permit, at the effluent Sample Port No. 425 (SP-425) of the
groundwater treatrent system located between the injection filters and injection wells. As specified in the
PCMP (Smith, 1996), the monthly treatment system compliance samples are analyzed for VOCs, and the
morganic compounds iron, manganese, and total dissolved solids (TDS). In addition, the compound EDB, is

analyzed by EPA Method 504.1 to a minimum detection limit of 0.1 pg/1 (or ppb) since its ARAR is 0.5 pg/l.

4.5.4 Flow Monitoring
Groundwater flow recovery from the extraction wells (influent to the treatment plant) and discharge to the

injection wells (effluent from the treatment plan) are monitored to:

. Assess hydrologic capture and contaminant removal performance of the remediation system
) Verify compliance with both the State of New Mexico Drill and Use Permit issued December 29,
1995, the State of New Mexico Permit to Appropriate Underground Waters issued January 24, 1996
Extraction and injection flow are monitored via totalizing flow meters located at the discharge line of each
extraction well, the inlet line of ea.ch injection well, and downstream of the potable water treatment unit. The
total flow from the extraction wells to the treatment plant and from the treatment to the injection wells is
recorded continuously during treatment plant operations by the Supervisory Control and Data Acquisition
(SCADA) computer control system. The total flow of effluent diverted to the potable water treatment system

is monitored continuously and recorded manually once per week.
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Table 4-3 summarizes the extraction well and injection well flows for each month and also provides a monthly
volume of water diverted from the Deep Zone Aquifer for remediation and sanitary purposes since the start-up

of operations. This table also indicates the average operational flow rate at each extraction and injection well.

4.6 Deep Zone Groundwater Treatment System Effectiveness
This section of the report provides an evaluation of the effectiveness of the Deep Zone Groundwater

Remediation System. The remedial design objectives for the Deep Zone consisted of three parts:

1. Provide hydraulic control of the Deep Zone Plume
2. Remediate impacted groundwater via flushing to concentrations less than the ARARs
3. Operate the remedial system to avoid detrimental effects to nearby remediation systems operated by

other PRPs that address impacts to the Deep Zone Aquifer.

Accordingly, the following elements were assessed to evaluate the effectiveness of the Deep Zone

Groundwater Remediation System:

. Groundwater elevations

. Contaminant concentration trends

. Treatment system water quality

. VOC mass extracted by the groundwater extraction and treatment system
. Flushing of the Deep Zone Aquifer within the area of extraction

These elements of the evaluation are presented in accordance with the PCMP (Smith, 1996).

4.6.1 Groundwater Elevation Trends
GEAE measured the depth to water in the conventional monitoring wells, piezometers, and
extraction/injection wells and recorded hydrostatic pressure in Westbay™ monitoring wells during the

baseline and subsequent groundwater monitoring events. Because monitoring wells are screened at various
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elevations throughout the Deep Zone Aquifer, groundwater elevation or potentiometric surface (total head)
contour maps were prepared for the four upper evaluation intervals. These intervals include DS — Model

Layers | and 2, DI — Model Layer 3, DI/DD — Model Layers 4 and 5, and DLPZ — Model Layer 6.

For comparison purposes, total head data were plotted in plan view for the baseline event in April 1996
(i.e., second quarter 1996 data). The second quarter monitoring events were chosen to give the same

temporal snapshots of the water-level conditions and to be consistent with previous reports.

1995 and 1996
Figure 4-2 illustrates the total head contours for Model Layers 1 and 2. Figure 4-5 illustrates the total head
contours for Model Layer 3. Figure 4-8 illustrates the total head contours for Model Layers 4 and 5.

Figure 4-11 illustrates the total head contours for Model Layer 6.

1997 and 1998
Figure 4-3 illustrates the total head contours for Model Layers 1 and 2. Figure 4-6 illustrates the total head
contours for Model Layer 3. Figure 4-9 illustrates the total head contours for Model Layers 4 and 5.

Figure 4-12 illustrates the total head contours for Model Layer 6.

1999 and 2000
Figure 4-4 illustrates the total head contours for Model Layers 1 and 2. Figure 4-7 illustrates the total head
contours for Model Layer 3. Figure 4-10 illustrates the total head contours for Model Layers 4 and 5.

- Figure 4-13 illustrates the total head contours for Model Layer 6.

Note that the Deep Zone Groundwater Remediation System was operational in March 1996 and affects the
total head in Model Layers 3, 4, 5, and 6. Accordingly, the contours shown for these intervals indicate the

effects of pumping from the 3 extraction wells and injection back to the aquifer via the 10 injection wells.
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Based on data collected to date, the Deep Zone Remediation System has maintained capture and mitigated the
migration of groundwater impacted with VOCs. As shown in Figures 4-6, 4-7, 4-9, 4-10, 4-12, and 4-13,
groundwater flow converges toward the extraction wells forming a capture zone of the VOC plume. In
reviewing these figures, the groundwater flows patterns in the extraction and injection wells have not changed

significantly since the system was started.

Based on these figures, there is hydraulic capture along the direction of éoundwater flow eastward to
Interstate I-25. Data illustrated in these figures also demonstrate hydraulic capture from the injection wells
along the north side of the plume proximate to monitoring well D-02, to the injection wells located on the
south side of the plume proximate to Monitoring Well WB-05. These recorded groundwater data confirm the

expected result predicted by the design groundwater flow model (Canonie, 1995).

4.6.2 Contaminant Concentration Trends

The preremediation extent of impacts to groundwater in the Deep Zone Plume and SJ-6 OU were delineated
in both the horizontal and vertical directions based on groundwater sampling results from May 1992 through
April 1996. These results have been published in previous reports and formed the basis of the Deep Zone

Groundwater Remediation System design (Canonie, 1995).

To assess the Deep Zone Groundwater Remediation System, results from second quarter 1995, 1996, 1997,
1998, 1999, and 2000 were compared. The second quarter 1996 results are preremediation and therefore,
provide a baseline for comparison purposes. During these reporting periods, the following compounds were

detected in the groundwater above their respective ARARs:

. TCE

o PCE

U 1,1-DCE
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o 1,1-DCA

. 1,2-DCA

. Vinyl chloride

® Methyl tert butyl ether (MTBE)

No additional compounds were detected above their respective ARAR during this reporting period. The
compounds 1,2-DCA and MTBE are additives to petroleum products, and are not associated with Plant 83

operations. The compounds listed above have been detected above ARARs in the Deep Zone Plume area.

Data analyses indicate that since the startup of the Deep Zone Groundwater Remediation System, the VOCs
are declining both in concentration and in aerial extent. In addition, no VOCs have ever been detected above
their respective ARARs in the downgradient Monitoring Well P83-19 Screens U, M, and LR. Accordingly,
the Deep Zone Groundwater Remediation System is accomplishing another of its primary objectives

(i.e., hydraulic capture and flushing to reduce VOCs to levels at or below ARARs).

For consistency with the previous reports, the second quarter VOC data were selected for contouring and are
displayed on distribution maps and cross sections along the main axis of the plume. Figure 4-14 illustrates
pre-remediation 1995 and 1996 VOC concentrations in Model Layers 1 and 2. The remediation system does
not address VOC impacts in Model Layers 1 and 2. Impacts above model layer 3 are being addressed

separately by remediation systems operated by other PRPs.

Figure 4-17 illustrates pre-remediatidn 1995 and 1996 VOC concentrations in Model Layer 3. Figure 4-20
illustrates pre-remediation 1995 and 1996 VOC concentrations in Model Layers 4 and 5. Similarly,

Figure 4-23 illustrates pre-remediation 1995 and 1996 VOC concentrations in Model Layer 6.
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Figure 4-15 illustrates VOC concentrations in Model Layers 1 and 2 during 1997 and 1998. Figure 4-18
illustrates VOC concentrations in Model Layer 3 during 1997 and 1998. Figure 4-21 illustrates VOC
concentrations in Model Layers 4 and 5 during 1997 and 1998. Similarly, Figure 4-24 illustrates VOC

concentrations in Model Layer 6 during 1997 and 1998.

Figure 4-16 illustrates VOC concentrations in Model Layers 1 and 2 during 1999 and 2000. Figure 4-19
illustrates VOC concentrations in Model Layer 3 during 1999 and 2000. Figure 4-22 illustrates VOC
concentrations in Model Layers 4 and 5 during 1999 and 2000. Similarly, Figure 4-25 illustrates VOC

concentrations in Model Layer 6 during 1999 and 2000,

These figures also provide summary tables that compare each VOC concentration detected during the second
quarter events. Based on these figures, the aerial extent of the Deep Zone Plume is shrinking, and
concentrations of VOCs have reduced significantly since the Deep Zone Plant became operational in March

1996.

To further illustrate the reduction of VOCs in the Deep Zone Aquifer, Figures 4-26 through 4-30 illustrate the
VOCs detected above their respective ARARSs in cross-section view for second quarter 1996, 1997, 1998,
1999 and 2000. As shown, these figures illustrate each of the VOCs detected above ARARSs in the
remediation zone. Based on these figures, the cross-section extent of the Deep Zone Plume is shrinking, and

concentrations have reduced significantly since the Deep Zone Plant became operational in March 1996.

The following provides the most notable remarks about the presence of VOCs in the Deep Zone Aquifer

before and after the Deep Zone Groundwater Remediation Systern became operational:
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. Model Layers 1 and 2:

Compounds detected in the groundwater sampled from monitoring wells included MTBE, PCE,
TCE, and 1,2-DCA. These compounds are no longer present above their respective ARARs in
2000. See Figures 4-14, 4-15, and 4-16.

. Model Layer 3:
Compounds detected in the groundwater sampled from monitoring wells in 1996 included PCE,
TCE, 1,2-DCA, 1,1-DCA, and 1,1-DCE. Compounds 1,2-DCA and 1,1-DCA are no longer
present above their respective ARARs in 2000. In addition, the aerial extent of the remaining
compounds has decreased from 1995 to 2000. See Figures 4-17, 4-18, and 4-19.

. Model Layers 4 and 5:
Compounds detected in the groundwater sampled from monitoring wells in 1996 included PCE,
TCE, 1,2-DCA, 1,1-DCA, 1,1-DCE, and vinyl chloride. Compounds 1,2-DCA and vinyl chloride
are no longer present above their respective ARARs in 2000. The aerial extent of the remaining
compounds has decreased from 1995 to 2000. See Figures 4-20, 4-21, and 4-22.

. Model Layer 6:
Compounds detected in the groundwater sampled from monitoring wells in 1996 included PCE,
TCE, 1,1-DCA, and 1,1-DCE. Compounds PCE and 1,1-DCA are no longer present above their
respective ARARs in 2000. The aerial extent of the remaining compounds has decreased from
1995 to 2000. See Figures 4-23, 4-24, and 4-25. 1,2-DCA was detected above ARARs in 1997
and 1998. Since 1998, 1,2-DCA has not been reported above its ARAR.

. VOC Contours in Vertical Cross-Section:
Figures 4-26 through 4-30 show the approximate VOC contours in vertical cross-section from
April/May 1996 through April/May 2000. The overall shape of the VOC plume appears to be
reducing in size. Additionally, from 1996 to 2000, vinyl chloride, MTBE, and 1,2-DCA appear
to have been reduced below their respective ARARs.

VOC concentrations over time were plotted for the Deep Zone Groundwater Remediation System monitoring

wells that are part of the Deep Zone Plume groundwater monitoring program. These time series plots are

included in Appendix E. VOC data are plotted for each well since sampling began at each respective well

location. Similar to the figures identified above, the plots indicate significant reduction of VOC

concentrations in monitoring wells.
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4.6.3 Treatment System Water Quality

Water quality samples are routinely collected and analyzed to verify compliance with the State of New
Mexico discharge permit issued to GEAE on December 21, 1995. Compliance samples were collected
monthly, as required by the discharge permit, at the effluent SP-425 of the groundwater treatment system
located between the injection filters and injection wells. Sample collection frequency and analysis were
conducted as prescribed in the PCMP (Smith, 1996). As required by the PCMP (Smith, 1996), the

compound EDB was analyzed by EPA Method 504.1 to a lower detection limit.

During the system startup, the compound MTBE was detected in the influent groundwater from the extraction

wells. This compound is a fuel additive (i.e., an oxygenating agent) in gasoline.

The presence of MTBE was anticipated in the design of the Deep Zone Groundwater Remediation System
(Canonie, 1995); however, the concentrations detected in the groundwater from the extraction wells were
substantially higher than those anticipated in the design. The anticipated average composite concentration of
MTBE was 13.7 ppb (Canonie, 1995). The average composite concentration of MTBE actually encountered
by the extraction wells during the first 3 months of operation was 61.9 ppb. The composite MTBE
concentrations ranged from 29 ppb to 160 ppb (BDM, 1997). As of June 1998, the MTBE composite
concentration was approximately 18 ppb. Figure 4-31 illustrates the influent concentration of MTBE with

time since the treatment plant became operational in 1996.

" During startup, the treated effluent of the Deep Zone Groundwater Remediation System was rigorously
monitored for VOCs including MTBE. No VOCs had been detected in the treated effluent from the time of
system startup through July 8, 1996. However, GEAE noted the presence of MTBE in the treated effluent

samples beginning on July 8, 1996 (BDM, 1997). GEAE researched this issue and concluded that the MTBE
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was being stripped from the water by the air strippers, however, because the influent concentrations were

much higher than anticipated, the air stripper towers were unsuccessful in complete MTBE removal.

The Deep Zone Groundwater Remediation System uses carbon adsorption as a redundant treatment. In
discussions with carbon vendors, GEAE leamed that the carbon was being loaded by MTBE. This provides
an explanation for detections of MTBE in the treated water effluent that began in July 1996. GEAE contacted
EPA Region VI regarding the presence of MTBE. Because the ARAR for MTBE is 100 ppb and the
concentrations of MTBE in the treated effluent from the carbon units have remained 10 ppb or less, the EPA
concluded that the treatment system was still in compliance with discharge requirements. Figure 4-32
illustrates the MTBE concentrations in the treated effluent from the treatment plant since the system was

started.

On one occasion since the Deep Zone Plant became operational, VOCs other than MTBE were detected in the
treated effluent sample. The compounds chloromethane and trichloroethene were detected at concentrations
of 2 and 1.2 pg/l respectively in the treated effluent collected during the October 1999 compliance sample
event (SP-425). However, confirmatory samples contained no detectable concentrations of any VOCs.
Accordingly, this data is considered suspect. In addition, the concentration levels reported for these two

compounds, if valid, are significantly below their respective ARARs.

4.6.4 VOC Mass Extracted by the Treatment System

VOC mass removal is used to evaluate the Deep Zone Remediation System performance by quantifying the
cumulative mass of VOCs removed from the aquifer. The VOC mass removal by the system is calculated
based on the volume of treated groundwater and the average total VOC concentrations removed by the
treatment plant. Total VOC concentrations were computed as the sum of all detectable VOCs, of which the

most common were 1,1-DCA, 1,1-DCE, 1,2-DCA, MTBE, PCE, and TCE.
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Table 4-4 and Figure 4-33 summarize the mass of VOCs removed by the Deep Zone Remediation System
since stairtup. Since the system was started, through June 2000 approximately 879 pounds of VOC mass have
been removed. As shown on Figure 4-34, the influent concentrations of total VOCs and TCE (the most

prevalent VOC) have decreased with time.

4.6.5 Flushing of the Deep Zone Aquifer

To demonstrate the rate at which the Deep Zone Aquifer is being flushed, GEAE used the calibrated
groundwater flow model established for this site during design. GEAE operated the groundwater flow model
using the average rates for groundwater extraction and injection well rates as measured throughout the June
1998 through July 1999 reporting year, as input parameters. Since system startup, groundwater extraction and
injection flow rates have remained approximately the same. Accordingly, use of the 1999 reporting year data

is considered representative of groundwater flows since the system became operational.

The groundwater flow model had been calibrated previously using approximately the same groundwater
extraction and injection rates. A description of the model calibration was provided in the Revised Annual
Report, March 1996 through May 1997, Former Air Force Plant 83/General Electric and San Jose-6 Record

of Decision Operable Units, South Valley Superfund Site (BDM, 1997).

The groundwater flow model output was processed through a post-processor designed to calculate the pore
volumes flushed through each cell of the model. The output of the post-processor was then contoured for
graphical illustration. The approach and process are documented in the technical paper “Numerical Prediction
of Aquifer Pore Volume Flushing Rates for Remedial Design,” (Sjostrom, et al., 1994). A copy of this paper

has been included in Appendix F.

Figure 4-35 illustrates the average pore volumes per year flushed through the groundwater flow Model Layers

3,4and 5, and 6. As shown in this figure, flushing is pronounced (greater than three pore volumes per year)
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in the areas proximate to the extraction and injection wells. Flushing is less pronounced further from the

extraction wells and approaches one pore volume per year at the VOC plume boundary.

The pore volumes flushed in each layer as demonstrated in Figure 4-35 support the design concept. In the
design of the Deep Zone Groundwater Remediation System, more flushing was to occur in the areas of
highest concentration (i.e., near extraction wells) with lesser flushing in areas of lower concentration

(i.e., VOC plume boundary) (Canonie, 1995). Figure 4-35 confirms that flushing is occurring as designed.

4.6.6 Treatment Plant On-line Efficiency
Since system startup, the Deep Zone treatment plant has been fully operational 24 hours per day except for
routine maintenance and unplanned stoppages. Routine maintenance is conducted to avoid prolonged

unplanned stoppages due to equipment failure and/or to conduct plant inspections.

The unplanned stoppages since startup of the system were related to the following issues:

. High water levels in the injection wells

. Ice formation on the air stripper tower blower grates

. Repairs to the pumps in Extraction Wells EW-001 and EW-003
. Lightning that causes erroneous signals to the plant control room
. High winds that interfered with the air stripper blowers

Aside from unpredictable weather issues, regular inspection and maintenance has kept the treatment plant
operational. Through June 2000, the plant run-time has had an efficiency of 88.3 percent. Table 4-5 provides

a summary of run-time for the treatment plant.
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4.7 Overall Effectiveness and System Optimization

GEAE expended a significant effort during the design of the Deep Zone Groundwater Remediation System to
maximize the effectiveness of the system, in terms of maximizing capture and minimizing flow rate. During
the design, over 300 runs were made with the groundwater flow model to design the system and ensure

effectiveness.

GEAE has always looked for continuous improvements in the efficiency of the current system. GEAE has
rehabilitated injection wells and maintained other treatment plant equipment to reduce the amount of time the
system is down due to unplanned stoppages. In addition, GEAE has scheduled other maintenance while the
plant was already down to improve efficiency of the overall treatment system. GEAE will continue to explore

ways to make the system operate more efficiently.

4.8 Conclusions

The following conclusions were derived from data and observations collected to date regarding the Deep Zone

Groundwater Remediation System:

o A complete lateral capture zone has been maintained from the upgradient (i.e. near Monitoring
Well WB-07) eastward to I-25 and north-south between the injection wells (Figures 4-6, 4-9, and
4-12). A complete vertical capture zone has been created by pumping and maintained from an
elevation of 4,840 feet above msl to an elevation of about 4,600 feet above msl.

. The VOC plume has been captured by the Deep Zone Remediation System. Flushing continues
to reduce the extent and concentration of the VOC plume.

. There have been no VOCs above ARARs in the downgradient Well Cluster P83-19. Accordingly,
the plume has been captured and migration has been mitigated (Figure 4-26 through 4-30).

. The treatment system has been effective in removing constituents to concentrations below the
ARARSs, and water injected back into the Deep Zone Aquifer is in compliance with the applicable
discharge requirements. VOCs, with the exception of MTBE, continue to be removed to below
detection limits by the treatment plant.

. Approximately 1.4 billion gallons of groundwater has been extracted, treated, and injected since
system startup through June 2000 (Table 4-3).
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. Since the system startup through June 2000, approximately 879 pounds of VOC mass have been
removed (Table 4-4 and Figure 4-33).

. The Deep Zone Groundwater Remediation System has had an average on-line efficiency of
approximately 88.3 percent (Table 4-5).

. Flushing is pronounced (greater than three pore volumes per year) in the areas proximate to the
extraction and injection wells. Flushing is less pronounced further from the extraction wells and
approaches one pore volume per year at the VOC plume boundary (Figure 4-35).

Based on information compiled to date, the extraction and injection rates for the Deep Zone Remediation

System should remain unchanged and continue to follow guidelines for extraction and injection rates for

normal and contingency operations as presented in Table 4.1 of the Operation and Maintenance Manual

(Smith, 1997).
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5.0 OVERALL CONCLUSIONS

Overall conclusions for the remedial work conducted to date include the following:

Entire Site

. GEAE has fully investigated and characterized VOC impacts to the unsaturated and saturated
portions of the Shallow Zone Aquifer, including areas north of GEAE Plant 83 property boundary.

. The impacts due to dissolved phase VOCs in the saturated portion of the Deep Zone Aquifer have
been fully investigated and characterized.

. Dense non-aqueous phase liquids have not been found in site investigations. In the unsaturated
portion of the Shallow Zone Aquifer, VOCs are present in the vapor phase; in the saturated portion of
the Shallow and Deep Aquifers, VOCs are present in the dissolved phase.

Unsaturated Portion of the Shallow Zone Aquifer

. Vapor phase VOCs in the unsaturated portion of the Shallow Zone Aquifer have been remediated to
regulatory cleanup levels and pose no threat to human health or the environment.

Saturated Portion of the Shallow Zone Aquifer

J The Shallow Zone Groundwater Remediation System has mitigated the migration of VOCs in the
saturated portion of the Shallow Zone Aquifer.

. Based on data collected to date, it is not feasible to eliminate the perched groundwater within the
saturated portion of the Shallow Zone Aquifer. Hence, flushing of VOCs will be the primary
mechanism by which VOC impacts to the Shallow Zone Aquifer will be remediated.

. Flushing via groundwater extraction continues to reduce the concentration of VOCs in the saturated
portion of the Shallow Zone Aquifer.

. During the second quarter 2000 sampling event, the compound 1,1-DCA was detected at
concentrations above its ARAR in Wells P83-02S, P83-03S, and SW-08 and in Extraction Wells
SEW-02, SEW-05, SEW-10, and SEW-11. Concentrations of this compound are below ARARs in
the other monitoring and extraction wells.

. During the second quarter 2000 sampling event, the compound 1,1-DCE was detected at
concentrations above its ARAR in Wells P83-01S, P83-02S, P83-03S, and SW-08 and in Extraction
Wells SEW-02, SEW-03, and SEW-05. Concentrations of this compound are below ARARSs in the
other monitoring and extraction wells.

. During the second quarter 2000 sampling event, the compound vinyl chloride was detected at
concentrations above its ARAR in Well SW-08 and in Extraction Well SEW-05. Concentrations of
this compound are below ARARs in the other monitoring and extraction wells.
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. During the second quarter 2000 sampling event, the compound TCE was not detected above its
ARAR in any monitoring or extraction well of the Shallow Zone System.

) The aerial extent of VOCs above ARARs is reducing due to continued groundwater extraction.

Saturated Portion of Deep Zone Aquifer

. A complete lateral capture zone has been maintained from upgradient near Well WB-07, eastward to
1-25 and in the north-south direction between the injection wells. A complete vertical capture zone
has been maintained from an elevation of 4,840 feet above msl to an elevation of about 4,600 feet
above msl.

. The VOC plume has been captured by the Deep Zone Remediation System. Flushing continues to
reduce the concentrations of VOCs within the Deep Zone Plume.

. There are no VOCs above ARARs in the downgradient Well Cluster P83-19. Accordingly, the Deep
Zone Plume has been captured and migration has been mitigated.

. The treatment system has been effective in removing all VOC constituents to concentrations below
the ARARSs, and water injected back into the Deep Zone Aquifer is in compliance with the applicable
discharge requirements. VOCs, with the exception of MTBE, continue to be removed to below
detection limits by the treatment plant.

. Since the startup of the system through June 2000, approximately 879 pounds of VOC mass have

been removed.

Closing Remarks

Overall, impacts associated with the Plant 83 OU and SJ-6 OU have been characterized fully and the
remedial systems that have been implemented have fully mitigated further migration of VOCs. In
addition, the remedial systems have worked and are working as designed and are effective in protecting

human health and the environment.

The Shallow Zone Aquifer contains perched groundwater that is recharged by naturally occurring
precipitation and other potential sources. Hence, complete dewatering is unlikely. Data indicate flushing
ié the primary mechanism by which the VOCs are being reduced to levels below their respective ARARs.
GEAE added another extraction well in the property north of the Plant 83 property boundary to increase

the system efficiency and further reduce the VOCs to levels below ARARs in that area. Similarly, GEAE
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added an injection well near the Shallow Zone Groundwater Treatment Plant so that the groundwater

extraction rate in the extraction wells can be maximized.

The Deep Zone Groundwater Remediation System is operating as designed, has maintained capture of

impacted groundwater in the Deep Zone Plume, and has reduced concentrations of VOCs within the area

influenced by the remediation system. VOCs above ARARs have not been detected in any monitoring or

water supply wells downgradient of the remediation system. Accordingly, modification of the
remediation system is not warranted or recommended as a result of this review of system performance.
Going forward, GEAE will review cost-effective innovative technologies, consistent with the
requirements of the NCP, for further consideration which may enhance future system performance.
Based upon the data collected to date and analysis presented in this performance review, the GEAE
Shallow Zone Aquifer and Deep Zone Aquifer remedial systems are protective of human health and the

environment.
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ng’kg
pg/l
1,1-DCA
1,1-DCE
1,2-DCA
AMAFCA
AO
ARAR
BDLPZ
Canonie
CERCLA
DD

DI
DNAPL
DLPZ
DS

EDB
EPA

Ft bgs
GE
GEAE
H+GCL
HLA

1-25
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6.0 ACRONYMS

Microgram per kilogram

Microgram per liter

1,1-dichloroethane

1,1-dichloroethene

1,2- dichloroethane

Albuquerque Metropolitan Arroyo and Flood Control Authority
Administrative Order

Applicable or Relevant and Appropriate Requirement
Below deep low-permeability zone

Canonie Environmental Services, Corp.
Comprehensive Environmental Response, Compensation and Liability Act
Deep deep zone

Deep intermediate zone

dense non-aqueous phase liquid

Deep low-permeability zone

Deep shallow zone

Ethylene dibromide

U.S. Environmental Protection Agency

Feet below ground surface

General Electric

General Electric Aircraft Engines

Hydrometrics and Geosciences Consultants Limited
Harding Lawson Associates

Interstate 25
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‘Acronyms

Kg
Msl
MTBE
NCP
NMED
ou
PCE
PCMP
Plant 83 OU
ppb
PRP
RCRA
ROD
SCADA
SCL
SJ-6
Smith
SP-425
TCE
TDS

" VC
VES

VOC
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Kilogram

Mean sea level

Methy] tertiary butyl ether

National Oil and Hazardous Substances Contingency Plan
New Mexico Environment Department
Operable unit

Tetrachloroethene

Performance and Compliance Monitoring Plan
Former Air Force Plant 83/GE Operable Unit
Part per billion

Potentially Responsible Party

Resource Conservation and Recovery Act
Record of Decision

Supervisory Control and Data Acquisition
Silty clay layer

San Jose-6

Smith Environmental Technology, Corp.
Sample Port No. 425

Trichloroethene

Total dissolved solid

Vinyl chloride

Vacuum extraction system

Volatile organic compound
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RCMEHICAL PREDICTION OF AQUIYZR PCRE VOLUME FLUSRKRING RATES FOR REMEDIAL DESTCN
1 2 . 1
J. WM. Eiostrom , J.F. Lupe , and J.W. Billiard

2, .
‘cancnie Pnvizommental Services Corp-. ¥nglewocd, Ceoloradon; Titam
Rnvircnmental Cocrporation, rnglewood, colorado.

ABSTRACT

ruiter peze volume fluehing rates may de used tc i1llustratse th¢ range of
tydraulic control An0 eftectivenass cf s rapwdiation cyctom. Thie papex presants
2 method tp numerically calculate pore vclums fluehing rates using a pogt=~
proceosor for the three—dimerpioral finite differcncc grousd water flow wodel,
MORPLOW. The post~-pIocespor computee the pore voluma fluahing rate through cach
cell of thr modeled area. The pore volums flushing rate io thon contoured and
the renulting map I8 a useful tocl for 8 practitioner in designing remedial
measuies. Yrom the wap, the prectiticner can tdentify arcac of high and low
flushing tateo and, through subsequent simcletions. flushing thrvough the areas
of concern may bec optamizec.

Tc 11lustrate the veefulness of predicting the digtribution of pore volume
flushing rates in two and three dGimensione tor design and coptimizatlon of
remeCidl measures, examples are presentsd uming e awoeesrical ground warer flow
model. From the ground watcr flow model output, the aumber ©f pore volumes
flushed through the aquifer system ls computed for several ground water flow
ocenarios in homogeneous and heterogenouwn aquiferm under seteady state and
transient flow conditicng.

INTROUOUCTION

Ground water ccntaminatien transport modeling is often usged to justify the
depign and efficioncy of ground wator eatractlon eyetema. To utilize conraminant
transport, 8 aumber of parametero muat be tdentified to account for the
mechanisms of aasorption, dispersion, advection, and deoay. Bowevex, on many
sites, tbese parameters are often not available eor exist with aesociated
uncertainties. A usetul tool that is available for practitioners ie the
cylen)ation of pore volume flushing zates. The pore volume flushing rate can pe
uscful to eooenn the effectivences of A remediation aystem in fluohing pore
volumge throungh anm irpacted portion of the aquifer.

For relatively simple aquifer syetems with homogenous properties and lincar
flow, agquifer pore volume fluehing Iates may be entimated analytically. However,
ae the complexity of the aquifer system increasee with warying aguifer pruperties
throughout the poroue pedium and aquifer streeses arm introduced, the ased to
numorioally predict the aguifer pore velume flushing rates incresees.

Hathomatiecal Davolopmont

Ths generol sqQuatione vood to pumerically compute pore velume flushing
ratee are sumrarized bolow. Conssifer a control volume of porous sedium as shown
in Pigure 1. 7Tbe pore velumes, PV, ©of the control volumt ios



PV = $ AXAYAZ (1)

whexe
e, - effrctive porosity of the porous medium, anc
Dx, Ay A2 = dimenelcernse ©f tne cortrol volume.

The pore volume flushins rate our of the control volume, PVR, i0 computed ags
P i

(¥
PUR = =8I 2
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where
Com total combinesd flow Sut of the control vclume ain the x, y, and z
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Figure 1. Coptrel Volune

Fquatinone 1 and 2 may be appliod to each cell ain & [initec difference model to
compute the cell by rell pore velume fluehking rates. Howcver, when the finite
difference model does not congist o©f uniforwm coell dimensions, it 18 more
approprrisztc to normalize the aquaticns te the dimennione of a specific cell inm
the wodel area. For inetance, consider a linite difference ccll with aimensions
Ox-, Oy, Oz°, which will perve as the cell to which pore volume fluching ratcs
will be normalizcd. Tror the cell ehown in Tigure 1, zhe ncrmalized pore volume,
PV, 18:
, Ax'ay'Az’
PV = b AXAYAZ S TATES 3

The 2lowv énteriong and exiting the cell ie also affected by cull dimeneion angd
gust alec be normalired. The normaliaed flowp Q. Q',. and Q°, in the x-, y=,
and z- dirsctione respectivaly are:

¥'az’ az’ Ay’

where Q. Q,. ane Q, represent the actual flow out of the cell (or into tha cell
if computing £lushing into the cell) ip the x-, y-, and z- directicms
respectively. By bpumming the flows cowmputed in eguations 4, &, and € =od -



dividing Dy the nermalized poxe volume, the ncrmzlizcd pore volume Flushine rate
At of the cell, PVA", (= s ¢ ’

’
Ox = &y * O:

sy

PVR’ =

t7)
yrer:=cal Mode evels nt

A poot-processor module for the thareo-dimeansicnal gronnd watser flow mocel
PAOCYLOW (McDonald and Harkaugh, 1%BB) wac develcped 1o =olve equations 3 throuch
7 prosentod atcye for roch cell 0f 3 2inite diffarence ground water fliow mcdel.
By rescing the MODFLOW, Raeic end Bloak-Cocntered Flow input fil€e, the rumber cf
onllo snd the cell dimenelong are obtasined. Tlow through each gell io chtaxned
by roading the cell by cell flow output f11& produced Dy NODFLOW. TPoropity, net
reguired Dy MODFLOW for grounc water flow computat:ons, 46 roquires 2oy pore
volume computations. The poropity is read Irom an adcitional file centaining
gerosity values for each moagel cell creatad by the rractitioncs, After cblLaining
the required input parameotare, the pore volume flushing rate by cell is computed
an@ wyitten to a file ror contouring and plotting of tho pores volume Ilumhing
ratos by a contour package ocuch a2 SURFER ((C) GolGen Seftware 1989).

There are certain apoumpriond and limitaticne in the post-precesnnt medule.
Changr in SBIOr3ge of watey within celle L8 not ocunpidersad ih Lhe pore volume
flushing rate calculataons. If the total irnflow into a cell does not equal the
Lotal flow exiting the rell bacauac storsge Lo sagnificant or the cel)l is a
bovnriary condition ccll, the audule selects the larcer between the inflow and
cutflow for computaing the pcre vonlume flushing zete in that cell. Lastly, the
present module io limited to only confined (l.e. fully gaturated) lasyexrc with

rm thickness. Future madficatione to the module will more acegustaly
. aa cell otorage and unconfined conoltions.

Sumerical Study ApPpPIGACh

Tc osseme the rffectivencad of predicting the distribution of pore voluae
*lushing rates in twn anc three dimensicnd, ¢ cround water flow model for a
wpothetical aquifer sysrem was ceveloped. The aquifer ig confined end conclivtwm
¥ gilty-sandy Bnil becoming morc clayey wilh depth. Kegional ground watsr flow
‘rom nortd to oouth was apsumed with 8 hydraulic gradient of 0.011. An effective
oropity of 0.3 and 0.4 weroe sopumad in Lhe silty-sandy and clayey pcrtions of
he aquifer respectively. The horizontal hyrdrawlic conductivity varies from 3C
i/day in the wpper pcrtlion of zhe ajuifer to 5 m/c3y 1n the lower portion of the
quifer. A copstant vertical hydraulic conductivity of 0.3 m/dey wes assunod
Lroughout the aquifor. An aguifes storage coerrficient of 0.01 wae chosen.

The portion of the hypothetical aquifaer syetem for which the ground watar
low pyBtem wae congtructed is 1000 meters by 1000 meters by 30 mote-e ceop.
igure 2 showo the ground wotewr f1OW model grid. The grid consimts of 41 rowe
ad 41 columne and 3 layesrn. Column and row widthé very from 100 meterc op the
igee to 10 meters near the center Or the modeled ares. Zach lasyer io 1C merers
1ick. To sinulate the regional ground water £1o0w {srum north to eouth, conctant
sad boundary conditlone were ageigned to the porthern and southern boundarits.



_saol itd . LK 900
R R BIE . -

5 K M . 3 e

R BT I Tas | i
'\g/ecom 600
-t

g

<200 3 300
(%] =1  f i et

=]

T TR
EEETI T I

300 00 00
DISTANCE ?METERS%
rigurs 2. Pinite Differsnce Modal QOrid

To demonstrate how rhe poat-procesecr medule computes pore volume flushing
raten and the utility of {dentifying pore volume flushing ratres o a pracritioner
oeveral gimnlations were performed. A eteady etste, linear flow simulation is
first prepented analytically and numerically followed Dy wore complex simulations
invclving eteady State flow in e heterogenous aquiferx, and an extraction woll ia
a homcgenecus aquifer. TRE final eimulation invoives predicting pore velume
flushing retes in response® 1o eoxtraction and injaotion wollo under tranpient
conditicna.

Simulation 1 ~ Steady State Linear Flow

The 2:rBt Bimulation involves cno-dimeneional steady etate with ao impoved
agquifor otrocoocv. The predicted steady state potentiomwetric surface ag computsd
by MODFLOW for the ground water flow system described above is shown in Figure
J. UOsirng the cell by cell £10w torms provided Ly MODFLOW, mxsdel cell dimeasloaus,
and equifer porosity, the pcre volume fluBhing rate for each ecelil in the modal
asrea was Jdelermined umisy the post~processor module. To demonetrate tbhe
impertance of normallized pore volume fluaning raten whegn finite rell dimsnsicna
are not unilforw, both noo-nommalized and normalized pore volume fluehing rates
wvere computed. Non-normalimes pocn wvolumg flushing rates are presented in Figurs
4 fur layer 1 of the model.

To verify the numerically computed pore volume flushing rates showd 1is
Figure 4, tha pore volume flushing rates axe computed analytioally. From Figure
3, the hydraulic gradiemt is approximately 0.011 =/m. In the conter of the
modaled axes, row, column, and layer dimcnviono arc 10 meters. The cifootive
porusity ipo monel layer 1 18 0.3. Using -Darcy's law. the flow through this
portion of tbe modaled area can ke toemputed as follows: ’

Qex4i2a
where
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= rate of ground water flow, nllday;
& hydraulic conductivity =~ 30 w/dary for model layer 1.
= pyaraulic gradleat - 0.011 m/m;
= arwa purpundicular to flow s 10 m x 10 m =» 100 al

%0

Therefore, the flow, Q. ia: @ = 30 m/day x .011 m/m x 300 & - 33 = /day

"Prom eguation 1, the porn wnlume of the ceoter cell 46 caloulatod ap:

PP = 0.3 x 10m x 10 x 0 mm = 300 n’, or 300 -3 of water mUst pass

through tbe cell for one ceil pore volume to be flushed,
From equation 2, the pcre flushing rate per year im:

3

PVR = {33 =" /day) /7 {300 ll3/1 PV) x 365.25 day/year = 40 rv/year
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Cloeser te the sdge of ths model, where the row width (g 50 @ anc the column
width is 10 m, the pors wvolume flushing rate is 8 FV/year. Thoee ratco are i
agreewent with the numericslly predicted pore volume flushing rates shown in
Figure 4. However, in 8 homuyenous aguiler under steady state conditlions with
no lmpoped aguiter stregepes, the pore volumc flushiag rate sust pe uniform. The
axhidited veriation is pore volume flusting 18 due to the non-uniform grid size
in the model. To abtain uniform flushing, pors volume calculationp must e
normalizxed. By normaliziny the pore volvme floehing rete {n cach cell using
equntions 3 through 7 above, the pere volumc flushing zate in each cell will be
equal to 40 Pv/year.

Simuletion 2 - lerfrogenecul Aguifer

The purposeé of eolaulation 2 ie to demcnetrate porr wvolume flushing in a
hetarogencus aguifer. The weetern two-thirdse of the mocelead azva 1la nesumed te
have a hydraulil cunductivity of 30 m/day and the eastern oae-third eI the
modeled srxea is aseumad to have a conductlvity ©Of 15 m/day. A nteady etate
ground water flow olmularion was perfcrmed fnllowed by copputatica 9f the cell
by cell pore volume flushing ratee. The contoured normalized pore volume
flushisg rates are shown in Figqure 5., On the wastern two-thisds of the moaeled
arma wheve the hydraulic conductivity as higber, tha flow in the aguifex is
higher and accordingly, the pore volume flushing rate is higber.
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Yigure 5§, NOormalized Pors Volume Plusdbing Rates in Boterogeseous Aquifer

Bimulation 3 - Zxtraction Well

This wsismulation @emopstratesa pors volume flushilng in response te aa
ertraction well. A single, fully penetrating extraction well pumping at 500
= /day was placed in the center of the modeled area. well puwpage was
dietributed to each laycr by weighting according to hydroulic conductivity euch
tbar the majority of the water is being withdrawa from layer 1 (K = 30 m/day).
8 leeser amount from layer 2 (K = 15 m/asy] and the least amount from layer 3 (K
~ 5 w;w/dey). Steady gtete flnow conditiono are simulated.

The normalized porn volume fluphing rcetes in layer 1 are prenentsd in
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Figure 6. To precent pcré volume flushirng in three dimensions, pcre volume
flushing rates through ¢ croes saction along the riddle row of the model were
coptcured in Pigure 7. In geanszal, pore wvelume flushing rates decreaso wish
depth becaumae of aocresasing hydraulic conductivities with depth.
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Figure 7. Cross Bection of Pore Voluss Plushing Rotes Througn Modal Layers
Simulation 4 - Tranmsient Simularion

The final simulation 18 A Lranpient aimulation involving two extyaotion
wells oun either aide of an injection well. wc*].a are screvned only in layex 3,
fach extraction woll ie extracting sr 500 ='/day sod the injection woll is
indecting ar 1000 » /day. Results for layer 1 after 1 hour and atter 10 days
pince the beginning ©f oporation are presentoed {a Figures R and 9. Porvc volume
flushing rates are a function of time, and the oxtent of fluvehing in layer 2
incresses from 1 hour 0 10 Jays at which time steady state cooditicns bave Deen
réached.
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CONCLUSIONS

Numerically computing pore volume flushing rates can be a useful tool to
& practitionar. When analyzing reélatively eimpls aquifer systems (i.8.,
howogenoun/fisctropic) analytical solutions sre gsaeily applied. Rowever, in more
vomplax agquifers with proparties which vary spatially and directionally and with
the introduction of stresses to the aquifur, it becomes incrxeadingly ncecosary
to pradict aquifer pore volume flushing rates numericalily.

Putura revisions to the post-processor moculs include wodificatione te
incorporate modsl layers with nen-uniform top and bottom elevatiocns ana to
sphance the module to compute pore volumes through partislly saturated cells.
Plans also include revising the module to more appropriatoly consider change in
cell pTorage.
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Appendix G

U.S. Environmental Protection Agency’s Approval
Letter regarding Monitoring Program Revisions
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N « Y1 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
] REGION 6
k‘ 1445 ROSS AVENLUE, SUITE 1200
" “‘t“ DALLAS, TX 75202-2733
December 29, 1999
Mz. Osear Lackey
Environynental Health and Sefety Manager
General Electric Aircraft Engines
336 Woodward Road, SE
Mail Drop 26
Albuquerque, New Mexico 87102

Re: Proposed Monitoring Program Modifications at the South Valley Superfund Site

Pursuant to the Design Review Commitiee meeting that was held on August 26, 1959, and
your letter request, dated November 19, 1999, the U.S. Environmental Protection Agency (EPA)
. approves the modification of collecting groundwater quality deta from a quarterly basis to a semi-
annual basis. In order 1o ensure data consistency across the South Valley Superfund site, the
groundwater quality data will be collected during the second and fowth quarters of the calendar year,
specifically, during the months of April and Octobee,

Groundwater level measurements will continus to be collected on a quarterly basis.

Howevez, the groundwater level measurements may be reported to the EPA on a semi-annual basis
as well. ) .

General Electric Aircraft Engines (GEAE) requested 10 continue 1o collect performance
samples st 25,000, 50,000, and 60,000 gallon intervals from the primary carbon weatment vessel,
bt change the unit out at 60,000 gallons rather than comtinue the required sampling frequency of
every $,000gallons once the 70,000 gallon interval has been reached and untjl breakthrough occurs.
GE views this approach as more costeffective than continuing the frequent sampling that is currently
required following the 60,000 gallon sample. The EPA approves this request. -

The monitoring wells associated with the Shallow Zone are currently on a semiannual
schedule for groundwater quality sampling. Therefore, the overall change 10 semi-annual sampling
for water quality data does-not affect these wells. However, there are six Shallow Zone monitoring
wells ther have had constituent concentrations reported as either non-detect or as being below the
Applicable or Relevant and Appropriste Requirements (ARARS) since at least the third quarter of
1997. GEAE requested that the following six wells be sampled annually far groundwater quality
dama: P83-058, P83-13S, P83-158, S-01, SMW-13, and SMW-14. The EPA approves this request.

GE also requested to discontinue inorganic sampling for the Shallow Zone. This was a
requirement imposed by the Ciry of Albuquerque when GEAE was discharging Shallow Zone treated
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water to the plant’s cooling towers and ultimately to the City of Albuquerque sewer systsm. GEAE
has not discharged reated Shallow Zone watet to the sewer system since the fourth quarter of 1997.
Since GEAE is in the process of obtaining the necessary approvals from the State of New Mexico
Environment Department (NMED)) to install an injection well for the disposal of the Shallow Zone
water following treaument, the EPA approves this request. If NMED should impose a requirement’
for inorganic sampling of this water, GEAE will be required 1o amend the monitoring program to
comply-

. @ahmmdmﬁxmm:mmdvd«@mmhgdﬁewmmm

well WB-04, screens 10, 11, and 12. This proposed change is based on the fact that since the
implementation of the groundwater Treatment program, there has not been a detection of volatile
organic compounds (VOC) sbove the ARARs. GEAE also stated that the screen midpoints are ax
elevations between 3880.5] and 413121 feet above mean sea level (amsl), well below the
remediation area of the decp 20ne, which exists between 4660 and 4840 feet amsl. The EPA does
not approve this request at the cwrrent time. These monitoring points are acting as down-gradient
manitoring wells to ensure that chlorinated solveat contamination is not migrating deeper. If GEAE
can provide monitoring information that show monitoring points above these three screens, but

belowthnmwmmummyaMmqmmmﬂAwmkmmw
tluanmt.

Ifyou inve any questions concerning these issues, yleue contact me at 214-665-8317, or
e-mail me mbmy:ngw@epuw
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