BLACK & VEATCH

5728 1B Freeway, Suite 300, Dallas, Texas 75240, (972} 770-1500, Fax: (972) 770-1549

Sparton Technology, Inc. B&V Project 26602.100
T March 14, 1997

Mr. Ronald Crossland, Chief BN
Technical Section (6H-CX) L

RCRA Enforcement Branch

U.S. EPA Region 6

1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-27733 R

Subject:  Revised Final Corrective Measures
Study Report
Sparton Technology, Inc.
Coors Road Facility
Albuquerque, New Mexico

Dear Mr. Crossland:

Transmitted herewith is Sparton's revision to the May 13, 1996 Draft Final
Corrective Measures Study Report approved by U.S. EPA on June 24, 1996. This
revision consists of revised pages and a new Appendix 5. These pages revise and
supersede information given in the May 13, 1996 Report. Please insert these
pages as replacements to those in the previous Report.

This revision is based on additional investigations conducted since May 1996 and
meetings and discussions with U.S. EPA, State of New Mexico, City of
Albuquerque, and New Mexico Utilities. This revision is being submitted on behalf
of Mr. Richard D. Mico, Vice-President and General Manager of Sparton
Technologies, Inc. Additional copies are being transmitted to parties indicated on
the Distribution List contained in the Report.

Sincerely,
BLACK & VEATCH

ol Al

Pierce L. Chandler, Jr.
Senior Project Manager

cs
Enclosure



A Report Prepared for:

Sparton Technology, Inc.
4901 Rockaway Boulevard, SE
Rio Rancho, New Mexico

L

REVISED FINAL
CORRECTIVE MEASURE STUDY
Sparton Technology, Inc.
Coors Road Facility

Albuquerque, New Mexico

Prepared by HDR Engineering, Inc.
12700 Hillcrest Avenue, Suite 125
Dallas, Texas 75230-2096

Revised by Black & Veatch
5728 LLBJ Freeway, Suite 300
Dallas, Texas 75240

March 14, 1997

Pierce L. Chandler, Jr.
Senior Project Manager
Black & Veatch




TABLE OF CONTENTS

LIST OF FIGURES . . . . . e vi
I INTRODUCTION . . e I-1
[ BACKGROUND . . .. -1
(Il DESCRIPTION OF CURRENT SITUATION ... ... ... ... ... . .. .. ..... -1

A. Physiography, geology, hydrology, climatology . .................. -1

1. Regional Setting . . .. ... .. . . ... -1
a. Physiography . ... .. ... ... -1

b.  Geology ... ... ... Hi-1

c Hydrogeology . .. .. ... . ... .. . . . -5

d Groundwater Flow Directions ... ........ ... ... ....... -5

e. Groundwater Recharge ................ ... ... .... [1-6

2. Site-Specific Conditions . .. ... ... ... . -6
a. Geology/Hydrogeology . . ... ... ... .. ... ... ... -6

b. Site Stratigraphy . ......... ... ... i1-10

c. Project Hydrogeology .. ... ...... ... ... ... ... ..... 1H-11

d. Summary of Recent Groundwater Levels and Flow Direction 1l-22

3. Surface Waters .. ... .. .. .. ... -23
4. Climate .. ... . . . .. [11-24
B. Contamination Characterization . ... ........ ... .. ... .......... -25
1. Soil Contamination .. ... ... ... ... ... ... ... .. 111-26
a. Vadose Zone Investigation .. ...... ... ... . ... . ... ... 11-26

b. Surface Soil Gas Investigations . . .. .................. 111-28

c. Deep Soil Gas Investigation . ....................... 111-29

2. Surface Water and Sediment Contamination .. .............. 1-30
3. AirContamination .. ... ... . . .. ... {11-30
4. Groundwater Contamination . . ... ....................... 1-31
a. Definitionof Plume .. ... ... ... .. ... .. ... ... .. .... f-31

b. Horizontal Extent of Contamination . .. ................ H-36

(1) UpperFlow Zone . ........ .. .. ... . . . ... 1-37

(2) Upper Lower Flow Zone .. .......... ... ........ 1-41

(3) Lower Lower Flow Zone . ............ .. ........ 111-44

(4) Third Flow Zone ... ...... ... ... ... . .. ...... i1-48

c. Vertical Extent of Contamination ... ................ .. [11-48

Revised Final CMS-Sparton
March 14, 1997 ii



TABLE OF CONTENTS (cont).

4. Groundwater Contamination (cont.)

d. Plume Movement .. ... ... .. . ... ... ... 11-51

(1) Horizontal Movement ... ... ... ... ... ... . ... ... HI-51

(2) Vertical Movement ... ..... . ... ... ... . .. . ... .. 111-57

e. Presence of Appendix IX Constituents . . . . ............. I-57

C. Previous and Continuing Corrective Action . .. .................. 111-60

1. Closure of Solid Waste Management Units . . . .............. I-60

2. Final Closure of Solid Waste Management Units . . . ... ....... 111-61

3. Interim Measure . ... ... ... ... 1-61

D. Potential Receptors/Exposure Pathways . .. .................... -62

1. Generzl e [1-62

2. Groundwater . ... ... 111-63

3. Surface Water .. .. . .. .. -71

4 Residential . .. ... ... .. . . . . 11-72

5. Commercial/lndustrial .. ...... ... ... .. ... . . ... ... . . ... M-75

E. Groundwater Protection Standards . . .. ... ... ... . L, n-76

1. Maximum Concentration Limits ... ....... ... ... ......... 1-76

2.  Maximum Contaminant Levels (MCL's) ... ................. -76

3. New Mexico Groundwater Standards . . ................... H-76

4. Other Standards . ... ... ... . . . .. .. . HI-76

F. Purpose for Response . ... ... . . . . . . .. ... [11-83

IV ESTABLISHMENT OF CORRECTIVE ACTION OBJECTIVES ........... V-1

V ~ SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES .......... V-1
VI IDENTIFICATION OF THE CORRECTIVE MEASURE ALTERNATIVE

OR ALTERNATIVES . . . .. VI-1

A General .. Vi-1

B. Retained Alternatives . .. .. ... . ... Vi-2

C. Non-Retained Alternatives . . . ... ... .. ... ... .. ... VI-3

1. Slurry Wall . .. VI-3

2. Subsurface Drains . . ... ... ... Vi-4

3. Discharge to POTW . . . . ... .. .. . . . Vi-4

4. Activated Sludge . ... ... ... ... VI-4

5. Anaerobic Digestion ... ... ... .. VI-5

6. White RotFungus ... ... .. . ... .. ... VI-5

7. Chemical Oxidation/Reduction . ......................... Vi-5

Revised Final CMS-Sparton
March 14, 1997 |



TABLE OF CONTENTS (cont.)

Non-Retained Alternatives (cont.)

8.
9.

10.
11.

Steam Stripping . .. ...
Catalytic Oxidation . ... ... ... .. ... . ... ... ... .....
Wet Air Oxidation ... .. ... .. . ...
Thermal Destruction .. ... .. ... . . . . . . .. ... ...

VIl EVALUATION OF THE CORRECTIVE MEASURE ALTERNATIVE

A.

OR ALTERNATIVES . . . .. e
General . .. ...
1. Technical Evaluation Criteria . .. ... ... ... ... . ..........
2. Environmental Evaluation Criteria . . . . ........ .. ...........
3. Human Health Criteria . . ... ... ... ... ... . . . ... . . ... ...
4. Institutional Criteria . . . . . . . ... ..

Containment of the Dissolved Groundwater Phase (Saturated Zone)

1.
2.
3.

No Further Action . . ... .. . . . ...
Infiltration Gallery/injection Wells . .. ... ... ... ... ... .. ..
Extraction Wells for Containment . ... ... ... ... ... ......

Restoration of the Dissolved Groundwater Phase (Saturated Zone) . .

PON~

No Further Action .. ... ... .. ... .. . .. ... ... .. . . ...
Continuation of Interim Measure Corrective Action . ... ... .. ..
Expansion of Interim Measure ... ............ ... .......
Large-Scale Groundwater Extraction and Treatment System
a. Disposal Alternatives for Produced Water . ... ... ......
(1) Dischargetothe RioGrande ... ................
) InjectionWells .. ... ... .. ... ... .. ... ... ..
) Infiltration Galleries .. ... ... ... ... ........ ..
) Infitration Beds .. ...... ... . ... .. .. . ... . ...
) BeneficialReuse .. ... ... ... ... .. .. ... ... ...
) Calabacillas Arroyo Recharge . .................
(7) Summary . ... ...
Air Stripping . . . ...
Granular Activated Carbon (GAC) Treatment . ... .. ... ..
Advanced Oxidation . . . ........ .. ... ... ... .. ....
Aerobic Bioreactors . . ... ...
lon Exchange . ... ... ... ... .. . . .. ... .. ... ... ...
Chemical Precipitation . . ......... ... ... ... ... .. ...
apor Extraction System . ... .. ... .. . .. oL

(2
(3
(4
(5
(6

<@ 0000T

Revised Final CMS-Sparton

March 14, 1997



TABLE OF CONTENTS (cont.)

6. In Situ Air Stripping (Air Sparging) . ..................... VII-59

7. In Situ Bioremediation . .. ... . ... . .. ... VII-60

D. Removal of the Soil Sorbed Phase (Unsaturated Zone) .. ......... VII-67
1. No Further Action .. ..... ... ... .. .. .. . . . .. .. .. VII-67

2. SaoitFlushing .. ... .. .. . VII-68

3. In Situ Bioremediation . ... ... .. ... . ... .. ... ... VII-73

4. Vapor Extraction System ... ... . ... ... ... ... .. VII-76

E. Removal of Soil Gas Vapor Phase (Unsaturated Zone) .. ......... Vil-78
1. No Further Action .. ..... ... .. . . . .. . . ... .. .. .. ... ... VII-78

2. Vapor Extraction System . . ... ... ... ... .o VI1-79

VIl JUSTIFICATION AND RECOMMENDATION FOR THE CORRECTIVE

MEASURE OR MEASURES .. ... .. ... . . . . . .. VIII-1

A General .. Vi1
B. Description of Recommended Aiternative . ... .................. Vill-2
C. Justification of Recommended Alternative . . .. ................. VII-11
1. Human Health/Environmental . . .. ...... ... ... ... ... ... ... Vill-11

2. Performance ... ... ... . ... ... VIl-12

3. Reliability . ... ... VIiI-13

4. Implementability . ... . ... ... VIll-14

5. 8Summary . ... Vili-14
BIBLIOGRAPHY . . Biblio-1
DISTRIBUTION . .. e Dist-1

Revised Final CMS-Sparton
March 14, 1997 Vv



TABLE OF CONTENTS (cont.)

LIST OF FIGURES Page No
Figure 1 Location Map . .. ... .. .. . . . -2
Figure 2  Site Layout . ... .. .. .. . . -3
Figure 3  Summary of Previously Published Reports . . . . ................. -7
Figure 4  Cap Area . . . .. .. . . . e l1-9
Figure 5 Paseo Del Norte Stratigraphic Section . .. ...... .. .. ... ... .. .... -3
Figure 5A Key to Stratigraphic Units . . . ... ... ... .. ... . -4
Figure 6 Water Level Contours . . . . .. .. .. . . . .. ... -7
Figure 6A Current Water Level Contours . . .. . ... ... ... ... . ... .. ...... [11-8
Figure 7 Monitor Well Location Plan . . ... ... ... .. .. ... ... . ... .. ..... [11-9
Figure 8  Stratigraphic Section . ... ... ... . .. .. ... 1-12
Figure 9A Upper Flow Zone Highest Water Level Contours .. ............. -15
Figure 9B Upper Flow Zone Lowest Water Level Contours . . .. ... ......... -16
Figure 9C Upper Lower Flow Zone Highest Water Level Contours ... ....... -17
Figure 9D Upper Lower Flow Zone Lowest Water Level Contours . . ... ... ... I-18
Figure 9 Lower Lower Flow Zone Highest Water Level Contours . . . ... .. .. f-19
Figure 9F Lower Lower Flow Zone Lowest Water Level Contours . . ... ... ... I11-20
Figure 10 Well Summary . . ... ... . . . .. . m-32
Figure 11 Constituent Physical and Chemical Data .. .......... ... ....../| 111-35
Figure 12 Upper Flow Zone TCE Contours .. ......... ... ... ... ... ..... 111-38
Figure 12A 1996 Upper Flow Zone TCE Contours . ... ................... 11-39
Figure 13 Upper Lower Flow Zone TCE Contours .. ... ................. 111-42
Figure 13A 1996 Upper Lower Flow Zone TCE Contours .. ................ 111-43
Figure 14 Lower Lower Flow Zone TCE Contours . . ... ... ... ........... 11-45
Figure 14A 1996 Lower Lower Flow Zone TCE Contours . . .. .............. m-47
Figure 15 Well Cluster Summary . ... ... ... .. . . . .. . .. 111-49
Figure 16 Diffusion-Dominated vs Advection-Dominated Transport . ... ... ... 111-56
Figure 17 Chromium Detection Locations . ... . ... .. .. ... ... ... ........ I1-59
Figure 18 Revised Aerial Photograph of Sparton Facility and Surrounding Area . Ili-74
Figure 19 Maximum Concentration of Constituents For Ground Water Protection IlI-77
Figure 20 Safe Drinking Water Act Maximum Contaminant Levels . ... . ... .. 11-78
Figure 21 New Mexico Ground Water Standards . . .. ................... 111-80
Figure 22 Constituent Data For Health Risk Assessment .. ... ............ 111-84
Figure 23 Screening of Corrective Measure Technologies .. ............... V-2
Figure 24 Containment Extraction Well Costs . .. .. ... .. ... ... ... ..... Vil-12
Figure 25 Site-Specific Factors Affecting Groundwater Remediation ... ... .. ViI-19
Figure 26 Ground Water Extraction Well Costs . . .. . ... ... ... ... .. ... ... VII-23
Figure 27 Ground Water Extraction Disposal Costs . .. ....... ... ... ... Vii-26

Revised Final CMS-Sparton
March 14, 1997

vi



TABLE OF CONTENTS (cont.)

LIST OF FIGURES (cont.)

Figure 28
Figure 29
Figure 30
Figure 31
Figure 32
Figure 33
Figure 34
Figure 35
Figure 36
Figure 37
Figure 38
Figure 39
Figure 40
Figure 41
Figure 42
Figure 43
Figure 44
Figure 45

Figure 46 In Situ Ol i
47 Recovery Well Location Plan
Figure 48

Figure 4

Figure 49

March 14, 1997

Injection Well Disposal Costs
Infiltration Gallery Disposal Costs
Infiltration Bed Disposal Costs
Packed Tower Aeration Costs
GAC Air Paolishing Costs
GAC Treatment Costs
Advanced Oxidation Treatment Costs
Aerobic Bioreactor Treatment Costs

lon Exchange Process Diagram
lon Exchange Treatment Cost
Process Diagram for Chemical Precipitation
Chemical Precipitation Treatment Cost
Vapor Extraction System Costs
Process Diagram for VES
Process Diagram for Air Sparging
Air Sparging Costs
In Situ Bioremediation Costs
Soil Flushing Costs
In Situ Soil Bioremediation Costs . . .. ... ... ................

IM Groundwater Recovery Network Well Coristriction Details . .. . .. viil-8
Current Recovery Well Network Flow Rates . . . . .............. VII-10

Revised Final CMS-Sparton

Vil






TABLE OF CONTENTS (cont.)

LIST OF APPENDICES

APPENDIX 1

APPENDIX 2

APPENDIX 3

APPENDIX 4

APPENDIX' 57/

Revised Final CMS-Sparton
March 14, 1997

GROUNDWATER MONITORING

a) Post-RFI Water Level Data

b) Analytical Summaries

c) TCE Concentration Time-History Plots for
Well Clusters and Other Selected Wells

SOIL-GAS MONITORING

a) Results of 1984, 1987, and 1991 Surface
Soil-Gas Screening from RFI Report
b) April 1996 Deep Soil Gas Investigation Results

MODELED IMPACT TO NEW MEXICO UTILITIES WELL
(PARADISE HILLS)

REMEDIATION TECHNOLOGIES SCREENING MATRIX
AND REFERENCE GUIDE

ORRECT!VE ACTION PROPOSALS
September 18, 1996

December 7, 1996
January 17, 1997

viii



pathways with respect to the contamination characterization for the Sparton Facility. As
noted in Section Ill, some 43 groundwater wells have extensive time-histories. Of the 32
wells that have detection histories, 24 wells (75%) exhibit decreasing concentration with
time and 7 wells (22%) show increasing concentration. These trends are consistent in the
UFZ, ULFZ, and LLFZ with decreasing/increasing percentages of 82/18, 64/27 and 75/25

respectively. The plume has continued to expand at the extreme western (down-gradient)

end; however, as of July 1996, there are riine non-detect downgradient 1
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Under the NFA alternative, quarterly monitoring of selected wells would continue.

KR AR
TAWE4T - MW-
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Confirming vertical plume limits in the vicinity of well cluster No. 4 (MW
32) could be accomplished by installing a fourth well in the Third Flow Zone (TFZ). It

should be noted that well cluster No. 4 is the only onsite cluster showing an increase in

TCE concentration with depth. Thig new well would also be monitored on a quarterly

basis.

“monitoring and changes in land

ats

The results of the continued groufRdw

use/development would be mopitored by
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groundwater gradient by injection in the vicinity of the downgradient edge
may cause the plume to disperse over a larger area and spread the
contamination.

m  [nfiltration galleries and injection wells are used primarily for small
groundwater plumes. The areal extent of the plume makes the use of these
alternatives infeasible. Furthermore, these alternatives require a steady flow
of water to be effective. Under typical groundwater extraction plans, wells
are pumped in a pulse format, i.e., a several week pumping period followed
by a similar recovery period. This type of pumping scheme will not supply
either sufficient quantities, or a continuous supply, of water to the injection
wells or infiltration galleries for them to be effective.

3. Extraction Wells for Containment

EPA has directed that groundwater extraction wells be evaluated for containment
of the contaminant plume (US EPA, 1996). Based on understanding of the current plume,
containment could be provided by a single extraction well located in the western end
(léading edge) of the plume. The partially penetrating well would be screened through the
entire vertical of the plume as defined during installation activities.- Using aquifer properties
given in the RFI Report and confirmed by the USGS, a pumping rate of 50 to 100 gpm
would give a capture zone width (at the well) of approximately 1,500 to 2,000 feet which

would adequately cover the width of the
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plume. CAICUIAtIonY for tHese captire 20nes dnd olfier Confirmina calculations are given
in Appéndiy B Alternatively, capture zone width could be based on the 600-foot-plus
radius of influence demonstrated in pumping tests reported in the RFI. The pumping rate
would give a drawdown in the range of six to ten feet. The pumping rate should be
adjusted to provide sufficient drawdown for containment but not so much drawdown to pull
shallow contamination deeper into the aquifer.

Extracted water would either be treated near the wellhead or conveyed through
a buried pipeline installed in the public right-of-way to the Sparton facility for treatment.
It should be noted that bringing contaminated water to the surface in off-site areas poses
some risk to the general public, off-site landowners and the environment.

Costs for a single well extraction system are given in Figure 24.

C. Restoration of the Dissolved Groundwater Phase (Saturated Zone)

Groundwater remediation alternatives for this project would include no further action,
groundwater extraction and treatment system, vapor extraction system, in situ air stripping,
and in situ bioremediation. Treatment of the water effluent pumped from the ground may
utilize air stripping, granular activated carbon (GAC), advanced oxidation, aerobic
bioreactors, or a combination of all the above to treat volatile organics. The treatment train
may include ion exchange and chemical precipitation for metal treatment. Vapor obtained
from vapor extraction and/or in situ air stripping may be treated with granular activated

carbon (GAC) or thermally destructed. Bioremediation provides total treatment in place.
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Figure 23 Screening of Corrective Measure Technologies, this technology, if previously

considered, would have been eliminated for several reasons. First, lining of the canal would
be relatively ineffective since the majority of the recharge is coming from the irrigated fields
supplied by the canal. The canal represents only a small fraction of the recharge area and
lining would have little impact. Secondly, seasonal fluctuation of the groundwater levels
in the UFZ onsite probably enhances both the performance of the IM and in situ bioremedi-
ation by alternatively saturating and then exposing and aerating a portion of the UFZ.

3. Expansion of Interim Measure

This alternative is similar to the previous discussion in Item 2 with the exception
of adding two or more groundwater recovery wells to the existing IM system. On-site lower
lower flow zone well 32 and upper lower flow zone well 42 would be added to the IM to
address the high concentrations of VOC in these wells. Additional wells would be included
in the expanded IM as necessary to achieve a total combined extraction rate of 20 gpm.
Any additional wells would be selected based on their potential yield and the presence of
expanded M purposes would include MW-43 and MW-19. Capital costs would be
approximately $10,000. Operation and maintenance costs would be unchanged from Item
2.

4. Large-Scale Groundwater Extraction and Treatment System

Extracting groundwater with pumped wells on a large scale and treating it at the

surface has been retained as a corrective measure alternative at the Sparton site for
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groundwater remediation. Use for containment was previously discussed in VII.B.3. This
technology is more suitable in high permeability materials such as the subsurface jravelly
sands and less effective in the clays and silts at the Sparton site. It should be noted that

groundwater extraction and treatment is limited in its ability to reduce groundwater
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Section VIiI.C.4.a.(1). Costs for pumping to the golf course from extraction wells on the
Sparton facility (source control) would be approximately doubled due to the increased
distance and increased elevation difference.

Other options are currently being explored with both the City of Albuquerque and New
Mexico Utilities. Beneficial reuse requires some suitable site that can accept and use the
water year round. In the absence of a potential user year round, the extraction system
would either require seasonal suspension or alternative disposal.

(6) Calabacillas Arroyo Recharge

EPA also directed that surficial recharge in the Calabacillas
Arroyo be considered (U.S. EPA, 1996). A "Calabacillas Recharge Window" was described
by Mr. Steve Hansen of the USDOI Bureau of Reclamation (BuRec) during the public
meeting on February 1, 1996, and in a subsequent memorandum furnished to EPA. The
memorandum provided little meaningful or area-specific information on hydrogeological
features to allow evaluation of this alternative. The memorandum further referenced
several reports published through 1996 (by author and date); however, review of these
referenced reports did not provide any specific information. However, in November 1996,
Metric Corporation conducted & 24-hour, 200-gpm infiltration test in the Calabacillas Arroyo,
approximately 3,300 feet upstream from Coors Road. Water was discharged from a New
Mexico Utilities fire hydrant into a City of Albuquerque storm sewer that feeds into the

Calabacillas Arroyo. . The test demonstrated that 97 to 99 percent of the discharge

Revised Final CMS-Sparton
March 14, 1997 VII-35



Infiltrated Into the arfovo BottoR Biased a iis tast discharae o te Calabacilias Arroys
(7) Summary
Legal issues related to injection wells and beneficial reuse include:

potential liability for the creation of toxic conditions not present not from use of the
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For highly porous subsurface conditions with high VOC concentrations observed
in the uppermost portion of an aquifer, operation of vapor recovery systems installed
immediately above the water table can significantly impact the groundwater dissolved-
phase VOC concentrations. Removal of soil gas from above the water table reduces the
vapor phase VOC concentrations resulting in off-gassing (dissolution) from the groundwater
in accordance with Henry's Law. To be most effective, vapor recovery systems should be
operated in a pulsed mode similar to groundwater extraction systems. Vapor extraction
is also useful in removing adsorbed phase VOC from soil materials dewatered during
groundwater extraction.

Soil gas surveys and groundwater sample analyses indicate highest soil gas (and
groundwater) VOC concentrations occur under the facility. In April 1996, soil gas
immediately above the saturated zone was sampled from on-site and off-site UFZ wells.

Results are discussed in the Section 111.B.1.c. Deep Soil Gas and included in Appendix 2.

This deep soil gas information indicates that : elevated soil gas concentrations are found
only in the immediate, original source area; significant off-gassing from the groundwater
is not occurring since soil gas concentrations are generally below equilibrium conditions;
and subsurface gas transmissivity is not has high as expected. In fact, significant

negative pressures were required to produce gas flow rates in the order of one standard

cubic foot per minute (scfm).
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maim (1837 B0mYY Hear the aduifer (50 1eet 865y Eebiiar 1997, five soll aas
moriitorigirecovery wells YR throlgh VR-5 were instalied iy and arolnd the original
solirce area it accotdanice with the proposals inciided Iy Appendix 5 TCE concentrations
Fanged from 7400 MgHh* (1658 ppimvY In the Closed st areate 870 malm® (195 bpmv)
approximately 100 feet {6 the north. This lafest data siggests tiaf oll gas concentrations
above 10 ppmv extenid 6ut less than 200 feet frof the closed stimp area’

Based on the characterization discussed in the RFI, an average radius of influence of

approximately 150 feet Was anticipated {0r/SYE recovery wells, /7 SVE pilot testing
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Depending on the overlap between vapor extraction wells, and well-specific radius
of influence, between ten and twenty wells will be required to cover the area showing
elevated soil gas concentration in the most recent (1991) soil-gas survey. Recent deep
soil gas investigation indicates that the area and number of wells will be much less. The

s probably sufficient

1997 SVE pilot testing and sampling indicate that recovery well VR-1 i

to. .~ Combined extraction rate would thus range
from 50 standard cubic feet per minute (scfm) to 200 scfm (or 5 to 10 scfm per well).
Extracted vapor would be routed to a central vacuum unit. The effluent from the vacuum
unit would then be treated using GAC air polishing or thermal destruction as required by
applicable regulations to remove VOC. Estimated costs for VES installation and operation
are given in Figure 40.
The benefits of using vacuum extraction include:
m  |mplementation can be conducted in situ and requires relatively little
disturbance to existing facilities or operations.
m  The process reduces contaminant concentration and mobility at the treated
area.
m  |mplementation can be flexible, allowing for adaptation to changing site
conditions or as additional analytical and subsurface data is developed.
® |n situ installation and operation requires little handling of contaminated

materials, limiting the risk of exposure to workers and the public.

®  Vacuum extraction has few secondary impacts.
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Based on the subsurface characterization detailed in the RFI Report, the observed
decrease in surface soil gas concentration, the Agtif 1886 deep soil gas sampling, the Juie
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®m  The subsurface is a layered, heterogeneous and anisotropic sequence of gravelly

sands, silts, and clays.
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sump areg’and de
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PRt

As discussed in Section VII.C.2., lining of the Corrales Main Canal has no technical
basis and, in fact, would defeat the synergy of a VES with a fluctuating water level as

described above.

6. In Situ Air Stripping (Air Sparginq)

An innovative technology for treatment of volatile organic compounds in
groundwater is in situ air stripping or sparging. This technology is an enhanced version

of vapor recovery and utilizes air injection wells installed in the aquifer in addition to the
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vapor extraction system (VES). Dissolved-phase VOC are stripped from the groundwater
by the mechanics of the rising air bubbles around the air injection wells. The vapor-phase
VOC are then removed by the VES. Typical operation utilizes standard VES operation

until a tailing phenomenon is observed in soil-gas VOC concentrations. Airinjection is then

Revised Final CMS-Sparton
March 14, 1997 Vii-59a






Vil JUSTIFICATION AND RECOMMENDATION OF THE CORRECTIVE MEASURE

A. General
The recommeénded corrective action alternative consists of three elements: plume
leading edge containment through groundwater extraction; a phased approach to soil vapor
extraction; and expansion of the current onsite Interim Measure (IM) groundwater recovery
and treatment system. Included in the three elements is additional characterization of soil,
soil-gas, “and groundwater contamination and -further “evaluation of subsurface
characteristics through aquifer testing and vapor extraction system pilot testing. The
recommended corrective action alternative utilities efficient and environmentally friendly
discharge of produced water to the Calabacillas Arroyo. This recommendation has evolved
from further study/characterization and various meetings/correspondence with local, state,
and federal agencies. This recommendation was based on the following:
® Lack of risk from current conditions considering both current and potential
receptors and exposure pathways identified at the site.
m  [ack of impact on use of the affected groundwater considering potential use of
that resource.
®  [nability of available technologies to restore groundwater quality to Maximum
Contaminant Levels (MCLs) within any reasonable time period or at a reasonable
cost.

®  Constituent concentrations in much of the plume area have already dropped
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below technology application levels.

m Effectiveness of previous corrective actions (i.e., closure and capping of the

ponds/sump).

m  Effectiveness of the currently operating IM system to prevent migration off-site.
m  Costeffectiveness of the IM system relative to other alternatives retained from the

Initial Screening.

m  Discharge to the Calabacillas Arroyo will result in beneficial recharge to the
shallow portions of the aquifer.

Detailed background information for the recommended alternative can be found
in Sparton's proposals dated September 18, 1996, Sparton's revised proposals dated
December 7, 1996, and Sparton's revised proposals dated January 17, 1997. Copies of
these proposals are included in Appéndix 5. It should be noted that an application for an
NPDES permit was filed on January 31, 1997, and other permits, including water rights,
are being obtained. Further, proposed field work for soil gas characterization and the VES

pilot test was completed in February 1997.

B. Description of the Recommended Alternative

Based on the characterization in the RF1, and subsequent confirming investigations
and analyses completed to date, corrective action consisting of plume leading edge
containment, a phased approach to soil vapor extraction, and expansion of the existing IM
is recommended. The recommended corrective action would be supported by additional
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investigation/characterization consisting of additional monitor wells/piezometers, aquifer
testing, and soil-gas investigation.

Plume leading edge containment would be provided by one or more extraction wells
located near the leading edge of the plume. Recovered water will be air-stripped to
remove VOC and discharged to the Calabacillas Arroyo. Any extraction well would be
screened through the entire vertical interval of the plume as detailed in the December 6,

zone calculations were furnished in the September 18, 1996, proposal in Appendix 5.
Containment (capture) will be demonstrated by a series of pumping tests in the installed
well.

Based on current information, soil vapor extraction will be conducted, as a minimum,
further investigation, as necessary, will be used in a phased approach to evaluate the need
for further soil vapor extraction. Details of the VES are detailed in the proposals in
Appendix 5 and discussed in §VII.C.5.. Through the current date, additional vapor
recovery wells have been installed, additional soil gas sampling, and VES pilot testing have
additional VES, will be utilized as necessary to reduce soil vapor concentrations to less
than 10 ppm,.

The existing IM would be expanded to include pumping from existing wells MW-32 and

MW-42 and potentially wells MW-43 and MW-19 to achieve a production rate of
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approximately 20 gpm as detailed in the proposals in Appendix & and §VIi.c.3.. Water will

be treated in

the Calabacillas Arroyo,

Additional monitoring/characterization 6f groundwater contamination would be provided
by two additional rion-detect monitoring wells and thé containment well as detailed in the
December 6, 1996, proposal in Appendix 5.

As part of this recommendation, groundwater monitoring wells at selected locations
would be sampled and analyzed on a semi-annual to annual (40CFR265.92) basis to
confirm plume characteristics. The results of groundwater monitoring and evaluations of
any changes in land use/development would be monitored by requesting notices of
proposed subdivision approvals and zoning changes within two miles of the Sparton facility
be provided to Sparton. An annual evaluation would be conducted to determine the need,
if any, for further corrective measure studies, based on changes in land use.

Applications for permits to drill and complete private or public drinking water wells in
groundwater impacted by Sparton's operations will be monitored on at least an annual
basis. Notice will be given to the State Engineer's Office of the area impacted by Sparton's
operations and that Sparton should be notified in the event that any applications are
received for the drilling and completion of wells within that area. Sparton will, on an annual
basis, update its description of the impacted area to take into consideration any expansion
or contraction of the impacted groundwater as shown by the quarterly monitoring and other

data. Sparton will participate in any permit proceedings, and to the extent a permit is
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granted that will allow a well to be drilled in the impacted area, Sparton will undertake an
additional corrective measure study to determine what response is appropriate in order to
address any threat that may be presented.

The IM consists of groundwater extraction wells and treatment in a packed tower
aeration unit. The current IM groundwater recovery network is comprised of eight wells
(PW-1, MW-18, MW-23, MW-24, MW-25 MW-26, MW-27, and MW-28) installed in the
upper flow zone at the on-site locations shown on Figure 47 (Figure 5, Effectiveness
Report). The wells are set in the upper flow zone (UFZ) with screened interval depths
ranging from 60 to 78 feet below the existing ground surface. Figure 48 (Table 1,
Effectiveness Report) lists the pertinent construction details for each of the eight wells.

Compressed-air-operated, positive-displacement pumps were installed at or near the
bottom of each well. The compressed air is supplied by an air compressor located in the
central control building. Air is pumped through piping to the well pumps and pump
controllers. Four controllers are provided to control pump operations. Two pumps are
controlled by each controller. Each well pump is equipped with a remote well operator to
allow independent adjustment of pumping rates for each well. Each well pump discharges
through flexible tubing into a common gravity drain or header. Each discharge line is
equipped with a two-way sampling valve for sample collection and flow measurement.

The enhanced IM system would include pumping from onsite lower lower flow zone
(LLFZ) monitoring well MW-32 and upper lower flow zone (ULFZ) monitoring well MW-42.

Drilling records indicate reasonable water production can be obtained from these wells.
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Well MW-32 has Histofically sxhibited éfratic and anomaldlisly high coricentrations of VOC
rélative " to surr has’ 4ls6. éxhibitéd slevated

zé the 20 gpm

én t6 including LLFZ

treatment Capacify of thé existing IM syster

)

tity of water, All of thesé wells are located onsite

d relatively e A treatment unit. Well locations are showrn on Figure 47 and
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FIGURE 48

IM GROUNDWATER RECOVERY NETWORK
WELL CONSTRUCTION DETAILS
Depth of Elevation
Well Well Screened at top

Well Diameter Screen Riser Interval of Screen Construction

No. (inches) Material Material (feet) (ft.. MSL) Date
PW-1 10 pvc ™ PVC 60-70 4984 .54 9/84
MwW-18 4 PVC PVC 68-78 4977.58 5/86
MW-19 4 $s PVC 97-107 4949.25 5/86
MwW-23 2 sSs@ PVC 72-77 4976.51 8/86
Mw-24 2 8S PVC 68.4-73.4 4980.30 12/86
Mw-25 2 SS PVC 67.7-72.7 4981.30 12/86
MW-26 2 SS PVC 73-78 4972.71 5/88
Mw-27 2 SS PVC 67-72 4978.50 5/88
MwW-28 2 SS PVC 65-70 4977.69 5/88
MWwW-32 4 SS PVC 108-118 4940.05 6/88
MW-42 4 SS PVC 105-115 4952.33 10/89
MW-43 4 SS PVC 127-137 4930.74 11/89

(1) Polyvinyl chioride
(2) Stainless Steel
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Groundwater extracted simultaneously at each well location is piped to an air stripper
system for treatment and ultimate beneficial use in the Sparton Facility. The collection
piping system consists of discharge lines encased in secondary piping to provide leak
detection and containment. Figure 49 (Table 2, Effectiveness Report) describes the
pumping flow rate for each recovery well as of late February 1992.

The produced groundwater is collected in a 550-gallon fiberglass-coated steel tank.
The double wall tank has a leak detection system with a visual and audible alarm in the
control building. A centrifugal transfer pump, which is controlled by the water level in the
collection tank, transports water from the collection tank to the top of the packed tower (air
stripper).

The twenty-gallon-per-minute packed tower aeration unitreceives untreated water from
the transfer pump and discharges to the storage tank. A 400-cfm blower provides a
counter-current flow of air through the packed tower to remove volatile organic constituents
(VOC) from the water. A recirculation line is provided on the packed tower discharge to
allow a portion of the flow to be recirculated to the collection tank. The recirculation
shortens the time between pumping cycles of the transfer pump. This procedure maintains
the tower packing in a wet condition, thus improving treatment efficiency. The rate of
recirculation may be adjusted by setting the butterfly valve on the recirculation line.

Effluent from the packed tower is discharged to a 15,000-gallon fiberglass-coated steel
tank for storage. The double-walled tank has a leak detection system with a visual and
audible alarm in the control building. Water from the storage tank is used in the main plant

building as cooling and flushing water and eventually discharged into the sewer system.
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FIGURE 49

CURRENT RECOVERY WELL
NETWORK FLOW RATES

Well Flow Rate

No. (gal/hr)
PW-1 3.7
MW-18 10.0
MW-23 21.3
MW-24 1.0
MW-25 1.8
MW-26 20
MW-27 13.4
MW-28 29
TOTAL 56.1
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To date, approximately 3,82 million gallons of water have been treated in the packed
tower. The air stripping system has demonstrated an average VOC removal efficiency of
99 percent for the measured indicators, which include 1,1-dichloroethylene (DCE),
methylene chloride (MeCl), 1,1, 1-trichloroethane (TCA), and trichloroethylene (TCE). Total
influent concentrations have exceeded 1000 micrograms per liter (ug/l). Air stripper
treatment is producing effluent concentrations in the range of one ug/l for each constituent
being monitored. Demonstrated reliability and performance to date indicate a remaining

useful life of at least ten years.

C. Justification of Recommended Corrective Measure

1.  Human Health/Environmental

The recommended corrective actions aré consistent with the requirements of 40
CFR 264.100. The RFI, and subsequently obtained data, indicates that the groundwater
plume is expanding slowly to the west-northwest;, however, in the majority of monitoring
wells, constituent concentrations are decreasing. Highest concentrations of TCE and TCA
are present in the immediate vicinity of the source at the Sparton Facility.

As previously discussed, the plume does not present a risk of injury to potential
receptors and will not cause the loss of any reasonably foreseeable use of the aquifer.
Therefore, neither containment of the plume nor restoration of the aquifer are necessary
to achieve the corrective action objectives of implementing those measures necessary to

protect public health or the environment.
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Even if restoration was necessary to protect public health or the environment, which
it is not, that goal cannot be achieved. Given the conditions of this site, the most
reasonable technical conclusion about the effectiveness of a pump and treat remedy is that
it might achieve health-based standards within hundreds of years. NMED has concurred
with this conclusion. The remedy proposed in this study should achieve the same result

within approximately the same time period.

2. Performance
Groundwater extraction, combined with PTA treatment, is considered a best
demonstrated available technology (BDAT) for volatile organic constituents (VOC) such as
TCE and TCA. Further, over 7-1/2 years successful experience with the current IM
consisting of groundwater extraction and PTA treatment confirms the applicability of this

technology to the Sparton site. Any containment well near the plume leading edge will be
screened through the entire vertical interval of the plume to provide effective vertical
capture. . In addition, previous RFI pump testing and a number of recent studies/
invéstigations show that a single well will have horizontal capture capabilities exceeding
the ‘current width of the plume (see calculations in September 18, 1996, proposal in
Appéndix 5). However, horizontal and vertical capture of the containment well will be
verified by extended demonstration as discussed in the proposals in Appendix 5. Long-

term performance of ‘the containment well can be monitored through the existing
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The ability of the [M system to achieve significant reduction in contaminant
concentration coupled with the location in the area of maximum constituent concentration
should provide an effective source removal/groundwater remediation tool. As previously
demonstrated, the IM system performance can also be easily monitored through the
numerous available sampling points existing at the Sparton site.

Soil vapor extraction (SVE), using a vapor extraction system (VES), is a well-
established methodology for remediating both soil-sorbed (residual NAPL) phase and
groundwater-dissolved phase VOC contamination. For the subsurface conditions existing
at the Sparton site, SVE would be considered a BDAT for unsaturated zone VOC
remediation. SVE performance has been confirmed through recent implementation in the
Albuquerque area in similar hydrogeologic conditions and by recently completed onsite pifot

testing.

3. Reliability
The recommended corrective actions consists of proven, state-of-the-art tech-
nologies that have been designated BDATS. It should be noted that the IM has been
operated for over 8 years without any significant difficulty or breakdown. There has been
no evidence of any decrease in system performance.
SVE has been widely implemented and proven to be reliable. Components of a VES
are generally "off-the-shelf" and commonly available as modular units. Operation can be
easily monitored. Recently completed pilot testing confirms the applicability of the
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4. Implementability

As’detailed in the proposais’ifi’Appendix 6, groundwater extraction from &
¢ontainment wells near the piime Iéading édge and from an expanded IM can be efficiently
implemented. ~ Air stripping to remove VOC has been demonstrated by over 8 years'
éxperience with the IM.  Discharge of the treated water to the Calabacillas Arroyo is
feasible and provides for beneficial usé of the water with minimal losses as compared to
other disposal alternatives.

Any containment well will be instaliéd on a developed lot to provide security for the
wellhead and site screening. Treatment can be provided either at the wellhead or at the
Sparton facility.  Storm sewers accessing the Calabacillas Arroyo are available at both
[ocations.”

Since the IM system is already in operation, there are no implementability
concerns or restrictions for the enhanced IM. Baséd on recent study, it is anticipated that
any implementation of VES would be on-site in localized areas near the original source.
The combination of on-site location and wide documented usage confirms implementability

of VES. BDAT designation for technologies incorporated in the recommended alternative

further confirms the implementability.

5. Summary

The recommended corrective measure alternative is a synergistic combination of
proven technologies capable of containing plume movement and achieving reductions in

contaminant levels in the source area and limiting, if not preventing, further migration from
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on-site areas in an efficient, cost-effective manner. Continued operation of the enhanced

IM and implémentation of SVE will meet the requirements for source control and removal

and reduction of VOC in the most heavily impacted areas on-site. However, SVE

g

implemeéntation and continued operation of the enhanced IM will not achieve MAC/MCL

TIPS o

within any reasonable time period. The plumé c¢ontainment well will also remove VOC from
ground water; however, based oni current rate of movement within the plume, containment
will not achieve MAC/MCL within any reasonable time period. Continued monitoring over
the operation period of this alternative will provide ample opportunity to assess the need,
if any, for additional measures beyond the recommended system. Any new development
in off-site areas will also be periodically evaluated during the operational period relative to
potential receptor/exposure pathways. Any significant increase in risk or threat resultant

from unexpected off-site development may require additional corrective measure studies.
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APPENDIX 5
CORRECTIVE ACTION PROPOSALS
a) September 18, 1996

b) December 7, 1996
c) January 17, 1997



