DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 49TH FIGHTER WING (ACC)
HOLLOMAN AIR FORCE BASE, NEW MEXICO

MEMORANDUM FOR US EPA REGION VI (6H-CS) 0 6 OCT 1998
Attn Mr. Gene Keepper
First Interstate Bank Tower
1445 Ross Avenue
Dallas Texas 75202-2733

FROM: 49 CES/CEV
550 Tabosa Ave
Holloman AFB NM 88330-8458

SUBJECT: Compliance Agreement Quarterly Report and 1998 Groundwater Sampling Report

1. Pursuant to the requirements set forth in Section X--REPORTING AND EXTENSIONS
section of the Compliance Agreement signed on 20 December 1988, we hereby submit the 39th
Quarterly Progress Report. Also attached is the 1998 Sampling Report for the Sewage Lagoons
Long-term Groundwater Monitoring Program. Due to an oversight, sufficient copies were not
available for distribution when the submittal was first received in June.

2. No specific tasks directly related to the FFCA were completed during the quarter. However,
the final closure report is in preparation and will be completed next quarter. Within 60 days of
completion of the final closure report, a real estate plat will be prepared indicating the site
location and associated restrictions. The final groundwater sampling event is scheduled for
January 1999.

3. The attached 1998 sampling report contains the results of annual monitoring using procedures
described in the Long-term Monitoring Plan for the Sewage Lagoons (Radfan, April 1995).
Please note that reports have been submitted for 1995, 1996 and 1998; there is no 1997 report.
Samples for 1995 and 1996 were collected in the fall of those years. A different contracting
mechanism was used to conduct subsequent samples and it was not possible to collect the
samples originally scheduled for fall of 1997 until January 1998. The results from this sampling
event, which was conducted approximately one month after the completion of the lagoons
closure construction project, shows that concentrations of metals and organochlorine pesticides
remain below alternate concentration limits established in the Long-term Monitoring Plan.
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4. Documentation of the above is available upon request from the 49 CES/CEV office at
Holloman AFB. If you have any questions or comments, contact Dr. Fred M. Fisher at

(505) 475-3931.

Attachment:
1998 Sampling Report

cc: w/ Atch

NM Environment Department (2 copies)
Hazardous & Radioactive Materials Bureau
Box 26110

Santa Fe NM 87502-6110

Mr. Jerry Bober, an Ms. Stephanie Kruse

cc: w/o Atch

HQ ACC/SJA (Mr. Mike Wells)
HQ ACC/CEVQ (Mr. Larry Isaacs)
HQ ACC/CEVR (Mr. Jim Haggins)

49 FW/JA (Mr. Eric Beckstrom)
49 CES/CEVN (Mr. Jose Gallegos)

AFCEE/CCR-D (Mr. Tom Manning)
P.0.Box 116 —

525 Griffin St

Dallas TX 75202

Mr. Mark Mercier

U.S. Army Corps of Engineers
Omabha District/ CEMRO-ED-EA
215 N. 17th Street

Omaha NE 68102-4978

o%//ﬁfﬂ/ é/ /%%’ZZ//
HOWARD E. MOFFI
Deputy Base Civil Engineer

Mr. Dan Holmquist
Foster Wheeler Corp
P.O. Box 540
Holloman AFB NM

Mr. Mark Wilson

U.S. Fish and Wildlife Service
2105 Osuna NE

Albuquerque NM 87HI3 -

Mr. Raymond P. Churan

Regional Environmental Officer

United States Department of the Interior
P.O. Box 649

Albuquerque NM 87103
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other aspect of this collection of information, including suggestions for reducing this burden to Washington
Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite
1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project

ADDRESS(ES)

Air Force Center for Environmental Excellence
Environmental Restoration Division

3207 North Road

Brooks AFB, Texas 78235-5363

1. AGENCY USE ONLY (Leave blank) 2. REPORTDATE | 3. REPORT TYPE AND DATES COVERED
June 1998 1998
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
1998 Sampling Report Sewage Lagoons Long Term Monitoring
Report C-F41624-94-D-80490011
6. AUTHOR(S)
Radian International LLC
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
Radian International LLC NUMBER
8501 N. Mopac Blvd.
Austin, TX 78720
9. SPONSORING/MONITORING AGENCY NAME(S) AND 10. SPONSORING/MONITORING AGENCY REPORT

NUMBER

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 words)

Holloman AFB.

This report summarizes the results associated with the long term groundwater monitoring program at the sewage lagoons at

14. SUBJECT TERMS

1998 Sampling Report for the Sewage Lagoons at Holloman AFB, NM

15. NUMBER OF
PAGES

16. PRICE CODE

17. SECURITY 18. SECURITY
CLASSIFICATION OF CLASSIFICATION OF
REPORT THIS PAGE

Unclassified Unclassified

19. SECURITY 20. LIMITATION
CLASSIFICATION OF OF ABSTRACT
ABSTRACT

UL

Unclassified

NSN 7540-01-280-5500

Standard Form 298 (Rev 2-89)
Prescribed by ANSI Std 239-18-298-102



Draft Final

1998 Sampling Report

Sewage Lagoons Long-term
Groundwater Monitoring Program

June 1998



1998 SAMPLING REPORT
SEWAGE LAGOONS LONG-TERM GROUNDWATER MONITORING PROGRAM

HOLLOMAN AIR FORCE BASE, NM

DRAFT FINAL

Prepared for:

49 CES/CEV
Holloman Air Force Base, NM

and

HQ ACC/CEV
Langley Air Force Base, VA

Prepared by:

Radian International LLC
8501 North Mopac Blvd.
Austin, Texas 78720
512/454-4797

Under Contract No. F 41624-94-D-8049-0011 with;
AFCEE/ERD

3207 North Road
Brooks Air Force Base, TX 78235-5328

June 1998



Sewage Lagoons 1998 Sampling Report

Holloman Air Force Base Long-term Groundwater Monitoring Program
TABLE OF CONTENTS

Page

1.0 Field OPErations ..........c.oociiiiieiieriirereeseeeceiee e teeseesseesas s e e seseeses srassessmassasasessessessrsassessssonsessense 1
2.0 ANALYHCAl RESUIS ..ottt e bre e e e s e e e e sb e s s e se e e e esesesabasseennnnenneens 1
2.1 QA/QC SUMMATY ....eeirieeirient ettt ettt ret s see e st e st ees e st et et e s e e s eneaeseensesaeeeseeneneaneen 1

2.2 RESUILS SUMMIATY .....cooviriiieiieeiereer ettt sttt st st e s e s s s e e e e snnseesnesns 1

3.0 TEENAS ..ttt b et e st 4
4.0 Recommendations .........c...ooucoiiii ettt et 4

Appendix A:  Analytical Results
Appendix B:  Groundwater Sampling Logs
Appendix C:  Chain-of-Custody Forms

il June 1998



Sewage Lagoons 1998 Sampling Report

Holloman Air Force Base Long-term Groundwater Monitoring Program
LIST OF FIGURES

Page

1 LTM Detection Monitoring NetWOrK............cciiiiiiiiiiniiiiiicic ettt e 2

2 Potentiometric Groundwater Surface Map (January 1998) ........ccocvvrirmienininenenennenceeeeereeene 3
LIST OF TABLES

1 Historical Program Sampling Event Summary .............occoooveioiiiniiiiisieceeeeee e 5

iii June 1998



Sewage Lagoons
Holloman Air Force Base

1998 Sampling Report
Long-term Groundwater Monitoring Program

1998 SAMPLING REPORT

Ten wells were sampled for organo-
chlorine pesticides and metals during the 1998
long-term monitoring (LTM) sampling event at
the Holloman Air Force Base (AFB) sewage
lagoons. The analytical results of this sampling
were compiled and compared with established
alternate concentration levels (ACLs) for each
analyte (see Appendix A of this document for
analytical results and ACLs). No analyte was
detected at levels above its respective ACL in any
sample. As a result, it is recommended that LTM
continue as a requirement of closure, with the next
event scheduled for January 1999. The following
paragraphs discuss the activities, results, and
conclusions of the 1998 LTM sampling.

1.0 Field Operations

Groundwater samples were collected
during January 1998 from each of the 10 wells in
the sewage lagoons groundwater monitoring
network (shown in Figure 1). Samples, including
quality assurance (QA) and quality control (QC),
were collected following the procedures outlined
in the Long-term Monitoring Plan (Radian, 1995)
and analyzed for organochlorine pesticides and
metals as specified in the Program Overview, Part
I of this document. Following the sampling, a
synoptic water level survey of wells in the vicinity
of the lagoons and lakes was conducted; the
resulting groundwater potentiometric surface map
is presented in Figure 2.

This is the first round of sampling since
Ponds A through F have been backfilled and
closed in December 1997. Effluent from the
wastewater treatment plant flows either into Pond
G or the constructed wetland area (Figure 2).
Water is allocated primarily based on wildlife
management objectives. Figure 2 illustrates that
the direction of groundwater flow in the vicinity
of the former lagoons has not changed
significantly because of these construction
activities.

2.0 Analytical Results

The following paragraphs contain a
summary of the QA/QC evaluation of the analyses
and a discussion of the analytical results of this
sampling round.

2.1 QA/QC Summary

The QC programs and corrective actions
detailed in the Quality Assurance Project Plan
(QAPP) were followed. The QAPP is presented
as Appendix B of the Long-term Monitoring Plan
(Radian, 1995). A second revision to the Q4PP
was performed in July 1997. These revisions
document updated analytical procedures for both
pesticide and metals analysis. Additional details
of the project QA/QC program and the revisions
are documented in the Q4PP.

Overall, QA/QC data associated with this
program indicate that measurement data are
acceptable and defensible. Endrin Aldehyde in
MW-06 was the only analyte “B-flagged” to
indicate that similar concentrations of this analyte
appeared to be present in its associated method
blank. However, this blank detection was below
the QA4PP-specified method detection limit and
ACL, and therefore, does not affect the reported
analytical result interpretation. The QA/QC data
indicate that the QC mechanisms were effective in
ensuring measurement data reliability within the
expected limits of sampling and analytical error.
The QAPP measurement objectives were met.

22 Results Summary

All samples were analyzed for organo-
chlorine pesticides and metals by the methods
listed in Table 1. Analytical results were
compared with the ACLs for each analyte (see
Appendix A for analytical results and ACLs). All
metal and organochlorine pesticide analytical
results from the 1998 LTM event were detected
well below their respective ACLs.

June 1998
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No pesticides were detected above the
risk-based ACL calculated for each constituent.
Furthermore, of the organochlorine pesticides,
4,4’ DDE, chlordane, endosulfan sulfate, endrin,
and toxaphene were not detected in any sample
above detection limits. All other organochlorine
pesticides were detected above detection limits at
various locations but at concentrations well below
the ACLs. Wells MW-02, MW-03 and MW-08
are located immediately downgradient of the
former sewage lagoons, and most of the detected
pesticides were found at these locations. Although
MW-04, MW-05, and MW-07 are located
immediately downgradient of the former sewage
lagoons, no pesticides were detected at these
locations.

No pesticides were detected at MW-06
and only one analyte, beta-BHC, was detected at
MWS-04. These two wells are located farther
downgradient than the other wells sampled,
indicating that pesticide levels either diminish
entirely or at least decrease rapidly with distance
downgradient of the sewage lagoons. All
pesticides were detected below detection limits in
upgradient wells MW-01 and MW-10.

No metals were detected above the
respective ACLs in this sampling event. Lead and
zinc were not detected in any sample. All other
metals were detected above detection limits at one
or more locations. Similar concentrations were
detected in upgradient wells (MW-01 and MW-
10) and downgradient wells thus indicating that
metals are naturally occurring at these levels.

3.0 Trends

Although the 1998 event is only the third
of many sampling rounds, a basic trend can be
observed within the LTM monitoring well
network. In general, all monitoring wells have
shown a decrease in total detected pesticides from
1995 to 1998. Pesticide levels have remained
well below ACLs for all analytes in each LTM
network well. The highest levels of pesticides are
found in the wells closest to the sewage lagoons.

MW-02, MW-03, MW-04, MW-05, MW-07, and
MW-08 are all located immediately downgradient
of the former sewage lagoons. MW-02, MW-03,
and MW-08 contain the highest number of
detected pesticides from 1995 to 1998. MW-07
and MW-04 have shown a steady decrease in
detected pesticides and no pesticides were
detected in either of these wells in 1998, 4,4°-
DDE was detected in MW-05 in 1996, otherwise
no pesticides have been detected in this
downgradient well. The overall decrease in
pesticide levels in these wells, located
immediately downgradient of the sewage lagoons,
can be attributed to natural attenuation.

The presence of pesticides in MW-06 and
MWS-04, which are located farther downgradient
than the above-mentioned wells, has been
infrequent or nonexistent from 1995 to 1998.
Isodrin (1995) has been the only analyte detected
in MW-06. beta-BHC (1998) has been the only
analyte detected in MWS-04. Again, these two
wells are located farther downgradient than the
other wells sampled, indicating that pesticide
levels either diminish entirely or at least decrease
rapidly with distance downgradient of the sewage
lagoons. No pesticides have been observed in
either upgradient well MW-01 or MW-10 in the
three sampling rounds. Because metals occur
naturally at the levels detected from 1995 to 1998,
trend analysis was not considered.

4.0 Recommendations

All analytes were detected well below the
respective ACLs during the 1998 LTM event at
the sewage lagoons. Following the data
evaluation guidelines presented in the Program
Overview, the resulting recommendation is that
detection monitoring continue as necessary with
the next LTM sampling event scheduled for
January 1999.

Table 1 presents the results of this LTM
event, and will be used to summarize results and
conclusions of future sampling events as they
occur.
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Table 1
Historical Program Sampling Event Summary
i o T
Sampling : . : : : :
Event # Activity/Stage ‘Date Contractor Wells Sampled Analyses Constituents > ACL -Result
1 Round 1 LTM Sampling/ Sept/Oct Radian Corporation MW-01 Organochlorine None Continue detection monitoring
Detection monitoring 1995 MW-02 pesticides (SW 8081) with next scheduled LTM
MW-03 sampling event (Fall 1996).
MW-04 Metals (SW 6010)
MW-05 Antimony (SW 7041)
MW-06 Arsenic (SW 7060)
MW-07 Lead (SW 7421)
MW-08 Mercury (SW 7471)
MW-10 Selenium (SW 7740)
MWS-04 Thallium (SW 7841)
. August Radian International . ) . .
2 Round 2 LTM Sampling/ 1996 LLC' MW-01 Organochlorine None Continue detection monitoring
Detection monitoring MW-02 pesticides (SW 8081) with next scheduled LTM
MW-03 sampling event (Fall 1996).
MW-04 Metals (SW 6010)
MW-05 Antimony (SW 7041)
MW-06 Arsenic (SW 7060)
MW-07 Lead (SW 7421)
MW-08 Mercury (SW 7471)
MW-10 Selenium (SW 7740)
MWS-04 Thallium (SW 7841)
. January . . . . . .
3 Round 3 LTM Sampling/ 1998 Radian International | MW-01 Organochlorine None Continue detection monitoring
Detection monitoring LLC MW-02 pesticides (SW 8081) with next scheduted LTM
MW-03 sampling event (January 1999).
MW-04 Metals (SW 6010)**
MW-05 Mercury (SW 7471)
MW-06
MW-07
MW-08
MW-10
MWS-04
* On | January 1996 Radian Corporation and Dow Environmental merged to form Radian International LLC.
b As of 1998, antimony, arsenic, lead, selenium, and thallium will be analyzed by method SW 6010.
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Table A-1

1998 LTM Organochlorine Pesticide Results

I Backgmund Monitor Wells i : Bang;dient Monitor Wells

 Analyte cL M’W-OI | . MW-10 Mw-02 | MW-03 ' MW-04

Organochlorine Pesticides-SW8081 (pg/L) i ; o e .
4,4'-DDD 30 ND (0.00380) { ND (0.00372) | ND (0.00376) | ND (0.00372) | ND (0.0186)
44'-DDE 20 ND (0.00178) | ND (0.00172) | ND (0.00176) | ND (0.00174) | ND (0.00871)
4,4-DDT 10 ND (0.00336) | ND (0.00329) | ND (0.00376) | <DL (0.00372) | ND (0.0165)
Aldrin 50 ND (0.00796) | ND (0.00107) | <DL (0.00788) | <DL (0.00781) | ND (0.00533)
Chlordane 40 | ND (0.0221) | ND (0.0217) | ND (0.0219) | ND 0.0217) | ND (0.109)
Dieldrin 6 <DL (0.00463) | ND (0.00433) | 0.00819  (0.00437) | <DL (0.00433) | ND 0.0217)
Endosulfan I 232000 | ND (0.00183) | ND (0.00180) | ND (0.00184) | ND (0.00180) | ND (0.00900)
Endosulfan 11 226000 | ND (0.00157) | ND (0.00154) | ND (0.00156) | ND (0.00154) | ND (0.00771)
Endosulfan Sulfate 16000 | ND (0.00414) | ND (0.00406) { ND (0.00410) | ND (0.00406) | ND (0.0203)
Endrin 1000 | ND (0.00607) | ND (0.00595) | ND (0.00601) | ND (0.00595) | ND (0.0298)
Endrin Aldehyde 20 ND (0.00144) | ND (0.00141) | ND (0.00213) | 0.0138 (0.00211) | ND (0.0106)
Heptachlor 40 ND (0.00182) | ND (0.00179) | <DL (0.00181) | ND (0.00179) | ND (0.00895)
Heptachlor epoxide 20 ND (0.00111) | <DL (0.000928) | ND {0.00110) | 0.0327 (0.000928) | <DL (0.00543)
Isodrin NA ND (0.00191) | ND (0.00188) | 0.00727 (0.00189) | ND (0.00208) | ND (0.00938)
Methoxychlor 15000 | ND (0.0186) | ND (0.0183) | 0.00261 (0.0185) { ND (0.0209) | ND (0.0914)
Toxaphene 120 | ND (0.0505) | ND (0.0495) | ND (0.0500) | ND (0.0495) | ND (0.248)
alpha-BHC 20 |ND (0.00155) | ND (0.00152) | <DL (0.00247) | ND (0.00152) | ND (0.00762)
beta-BHC 70 ND (0.000970) { ND (0.000952) | ND (0.000961) | ND (0.000952) | ND (0.00476)
delta-BHC 1640 ND (0.000922) | ND (0.000818) | ND (0.000913) | 0.00119  (0.000818) | ND (0.00452)
gamma-BHC 350 | ND (0.00335) | ND (0.00328) | ND (0.00332) | ND (0.00328) | ND (0.0120)




Table A-1

(Continued)
_ Background Monitor Wells Downgradient Monitor Wells
Analyte | ACL MW-05 _ MW-06 _MW-07_ MW-08 | MWS-04
| Organochlorine Pesticides-SW8081 (ng/L) L : L '
4,4'-DDD 30 ND (0.0184) | ND (0.00387) | ND (0.0188) | ND (0.00393) | <DL (0.00380)
4,4'-DDE 20 0.0208 (0.0863) | ND (0.00179) | 0.0141  (0.00880) | ND (0.00179) | ND (0.00178)
4,4'-DDT 10 ND (0.0163) | ND (0.00342) | ND (0.0166) | ND (0.00383) [ ND (0.00336)
Aldrin 50 ND (0.00528) | ND (0.00111) | ND (0.00538) | <DL (0.00804) | <DL (0.00796)
Chlordane 40 ND (0.108) | ND (0.0226) | ND (0.110) | ND (0.0223) | ND (0.0221)
Dieldrin 6 ND (0.0215) | <DL (0.00472) | <DL (0.0229) | <DL (0.00446) | ND (0.00442)
Endosulfan I 232000 | ND (0.00891) | ND (0.00187) | ND (0.00909) | ND (0.00185) | <DL (0.00183)
Endosulfan I1 226000 | ND (0.00764) | ND (0.00160) | ND (0.00779) | ND (0.00159) | ND (0.00157)
Endosulfan Sulfate 16000 | ND (0.0201) | ND (0.00423) | ND (0.0205) | ND (0.00418) | ND (0.00414)
Endrin 1000 | ND (0.0295) | ND (0.00619) | ND {0.00300) | ND (0.00613) | ND (0.00607)
Endrin Aldehyde 20 ND (0.0105) | 0.00362 (0.00220) | ND (0.0107) | ND 0.00218) | <DL (0.00144)
Heptachlor 40 ND (0.00887) | ND (0.00186) | ND (0.00904) | <DL (0.00184) | ND (0.00182)
Heptachlor epoxide 20 <DL (0.00538) | ND (0.00965) | ND (0.00548) | 0.0131 (0.000955) | ND (0.00111)
Isodrin NA ND (0.0103) | <DL (0.00216) | ND (0.0105) | 0.108 (0.&193) ND (0.00212)
Methoxychlor 15000 | <DL (0.0103) | ND (0.0190) | ND (0.0923) | ND (0.0215) | ND (0.0186)
Toxaphene 120 | ND (0.245) [ ND (0.0515) | ND (0.250) | ND (0.0510) | ND (0.0505)
alpha-BHC 20 ND (0.00755) | ND (0.00158) | ND (0.00769) | ND (0.00157) { ND (0.00155)
beta-BHC 70 <DL (0.00472) | ND (0.000990) | ND {0.00481) | ND (0.000980) | 0.00831  (0.000970)
delta-BHC 1640 | ND (0.00448) | ND (0.000851) | ND (0.00457) { ND (0.000842) | ND (0.000834)
gamma-BHC 350 | ND (0.0163) | ND (0.00342) | ND (0.0166) | ND (0.00338) | <DL (0.00245)
Notes:
<DL = Detected below detection limit.
NA No EPA toxicity value currently available for Isodrin.
ND = Not detected. :

O)

Detection limit.




Table A-2

1998 L'TM Metals Results
Background Monitor Wells Downgradient Monitor Wells
Analyte | ACL MW-01  MW-10 MW-02 mMw-03 | MW-04

[Me’ta!s'-SWG()lio (mg/L) | 5 ~

Aluminum NA |ND (0.00529) | 270 (0.114) | 0.0470 (0.0285) | ND (0.0285) | ND (0.0285)
Antimony 2 ND (0.00313) | 0.164 (0.0828) | ND (0.0207) [ ND (0.0207) | ND (0.00207)
Arsenic 1 0.00881  (0.00175) | 0.103 (0.0429) | 0.0442 (0.0107) | ND (0.0107) | ND (0.0107)
Barium 6720 | 0.0458  (0.000118) | 0.0506 (0.00338) | 0.0198  (0.000845) | 0.0147  (0.000845) | 0.0158 (0.000845)
Beryllium 0.43 | 0.000800 (0.000171) | 0.0118 (0.00388) | 0.00885  (0.000970) | 0.00635  (0.000970) | 0.00375  (0.000970)
Cadmium 3 ND (0.000191) | 0.0138 (0.00342) | 0.00135  (0.000855) | 0.00210  (0.000855) | 0.000950  (0.000855)
Chromium 2580 | 0.00199 (0.000348) | 0.138 (0.0159) | ND (0.00397) | 0.0986 (0.00397) | ND (0.00397)
Cobalt 310 ] 0.00236 (0.000513) | 0.0652 (0.0116) | 0.00880  (0.00290) | 0.00990  (0.00290) | 0.00985 (0.00290)
Copper 191 |ND (0.00155) | ND (0.0299) | ND (0.00747) | ND (0.00747) | ND (0.00747)
Iron NA |[110 (0.0155) | 1.38 (0.237) | 0.588 (0.0591) | 1.51 (0.0591) | 0.606 (0.0591)
Lead 4.13x10° [ ND (0.00182) | ND (0.0267) | ND (0.00666) | ND (0.00666) | ND (0.00666)
Magnesium NA | 2700 (0.0800) | 3930 (0.0816) | 268 (0.0204) | 441 (0.0204) | 861 (0.0204)
Manganese 26 | ND  (0.0000850) | ND (0.00280) | 0.479 (0.000700) [ 2.91 (0.000700) | 1.15 (0.000700)
Nickel 258 | 0.107  (0.000638) | 0.138 (0.0115) | 0.0206 (0.00286) | 0.279 (0.00286) | 0.0320 (0.00286)
Potassium NA | 118 (0.0348) | 126 (0.836) | 21.3 (0.209) | 30.9 0209) | 71.4 (0.209)
Selenium 26 | 0.00649 (0.00171) | ND (0.0442) | ND (0.0110) | ND (0.0110) | ND (0.0110)
Silver 26 | ND (0.000537) | 0.0158 (0.0113) [ ND (0.00283) | ND (0.00283) | ND (0.00283)
Sodium NA | 6050 (1.75) | 10600 (3.09) | 602 0.774) | 936 (0.774) | 2030 (0.774)
Thallium 8 ND (0.00281) | 0.141 (0.0425) [ ND (0.0106) | 0.0157 (0.0106) | ND (0.0106)
Vanadium 36 | 0.0944 (0.000523) | 0.0360 (0.0144) | ND (0.00360) | ND (0.00360) | ND (0.00360)
Zinc 2480 | ND (0.00169) | ND (0.0278) | ND (0.00696) | ND (0.00696) | ND (0.00696)
Mercury-SW7471 (mg/L) ‘ . '

Mercury 2 |ND (0.0000570) | ND (0.0000570) [ ND (0.0000570) | 0.000100 (0.0000570) | ND (0.0000570)




Table A-2

(Continued)
- » Tv Background Monitor Wells o v Downgradient Monito; Wells
_ Analyte | ACL MW-05  MW06_ MW7 [ mwoes [ mwsm
Metals-SW6010 (mg/L) S v - i S o
Aluminum NA |ND (0.0285) | ND (0.114) | ND (0.0285) | ND (0.00529) | 0.243 (0.114)
Antimony 2 ND (0.00207) | ND (0.0828) | ND (0.0207) | ND (0.00313) | 0.105 (0.0828)
Arsenic 1 0.0259 (0.0107) | 0.0736 (0.0429) | 0.0154 (0.0107) | 0.00262 (0.00175) { 00878 (0.0429)
Barium 6720 0.0138 (0.000845) | 0.0428 (0.00338) | 0.0297 (0.000845) | 0.0180 (0.000118) | 0.0264 (0.00338)
Beryllium 0.43 0.00185  (0.000970) j 0.0158 (0.00388) | 0.00205 (0.000970) } 0.000950 (0.000171) | ND (0.00388)
Cadmium 3 ND (0.000855) | 0.0154 (0.00342) | 0.00190 (0.000855) | ND (0.000191) | ND (0.00342)
Chromium 2580 ND (0.00397) | 0.0374 (0.0159) | ND (0.00397) | ND (0.000348) | 0.0394 (0.0159)
Cobalt 310 ND (0.00290) | 0.0438 (0.0116) | 0.00830 (0.00290) | 0.0126 (0.000513) | 0.0278 (0.0116)
Copper 191 | ND (0.00747) | ND (0.0299) | ND (0.00747) | ND (0.00155) | ND (0.0299)
Iron NA 0.0996 (0.0591) | 1.14 (0.237) | 0.910 (0.0591) | 0.126 (0.0155) | ND (0.237)
Lead 4.13x10° | ND (0.00666) | ND (0.0267) | ND (0.00666) | ND (0.00182) | ND (0.0267)
Magnesium 26 526 (0.0204) | 6510 (0.0816) | 428 (0.0204) | 422 (0.00400) | 2890 (0.0816)
Manganese 36 2.69 (0.000700) | 0.628 (0.00280) | 1.79 (0.000700) { 0.732 (0.0000850) | ND (0.00280)
Nickel 258 0.0229 (0.00286) | 0.128 (0.0115) | 0.0254 (0.00286) | 0.0467 (0.000638) | 0.0628 (0.0115)
Potassium NA 20.7 (0.209) | 368 (0.836) | 23.0 (0.209) | 50.9 (0.0348) | 167 (0.836)
Selenium NA ND (0.0110) | ND (0.0442) | ND (0.0110) | 0.00246 (0.00171) | ND (0.0442)
Silver 26 ND (0.00283) | ND (0.0113) | 0.00470 (0.00283) | ND (0.000537) | ND (0.0113)
Sodium NA 1510 (0.774) | 16400 (3.09) | 1020 0.774) | 1070 (0.876) | 7860 (3.09)
Thallium 8 ND (0.0106) | 0.0462 (0.0425) | 0.0162 (0.0106) | ND (0.00281) | ND (0.0425)
Vanadium 36 | ND (0.00360) | 0.0170 (0.0144) [ 0.00375  (0.00360) | 0.0590  (0.000523) | ND (0.0144)
Zinc 2480 | ND (0.00696) | ND (0.0278) | ND (0.00696) | ND (0.00169) | ND (0.0278)
I Mercury-SW7471 (mg/L) : : ' '
Mercury | 2 [ND (0.0000570) | ND (0.0000570) | ND (0.0000570) | ND (0.0000570) | ND (0.0000570)
Notes:
<DL = Detected below detection limit.
NA No EPA toxicity value currently available for Selenium.
Not detected.

ND =
() =

Detection limit.




APPENDIX B

Groundwater Sampling Logs



IRP GROUNDWATER SAMPLING LOG

SHEET_ L oF /__

PROJECT SAMPLER
/}ﬁi Sewnse Lapars T Cm/ETA
MNSTALLATION D WELL D L06 DATE 106 TIME
HAFL =&/ 998 (0L
PERFORMED BY SATURATED THICKNESS [ WELL VOLUME (n(F;)?h+7.48)
RAD 07 $.27)

WATER LEVEL TOTAL DEPTH AMOUNT TO PURGE
INITIALCi 3 FINAL — INITIAL /7'5' FINAL /7’7 S(‘ 1774“‘&//“/),3_.6),

PURGE METHOD: /'~ £ pursg Vi &0 Fr evmate B/ Ll prpl
/

- Water Quality
Time Cum. Volume - Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Level Comments
078 z 24 1Se7 2208 | ~ | = | Vel cagiXl
1027 ' ¥4 E3Y4 |5.82 ’>2-74 ~ o /7-,e G MI
s 1Y (650 1S95Doar| — |~ (2w 4¢.<’/ca)
' Tep 2ol it o (it “
| (/M%W‘P S
' o’ mshe 1'
Final Messarements h
SAMPLING METHOD
Somple
Sample 1D (MATRIX) | Preservative Analysis v gﬁ% " Comments
(SACode)
qy- mudl-ol | W |HW3 /m‘»é/ Mppsp oloo
‘??fﬂwﬁ/—al—d?c, it " P V/ '///z;&:ﬁff'é




IRP GROUNDWATER SAMPLING LOG sHeer_ ) oF [
e SAMPLER
HA F/)‘ Sepna §< (Aafp\»ss LTI GTN\
MNSTALLATION D WELL D LO8 DATE L06 TIME
HAER Mw=-02 -7-1% |Imo
PERFORMED BY SATURATED THICKNESS  |WELL VOLUME (n(§;)?h+7.48)
RAD £.44 (.S¢ Cuell cging volums)
WATER LEVEL L TOTAL DEPTH AMOUNT TO PURGE (g llons)
INITIAL L INITIAL FINAL . :
, 0.2 . 17.3% /7. 33 ‘{~£7 (3 well 6&'5“3 l-’)’ww.{)

PURGE METHOD:

Line £low prose ia CIED prevmatic bladler prup |
‘ Water Quclity . :
Time Cum. Volume Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Level Comments
6477 2 &L 2| 5| STRO| — —
1457 vy So.5|7.§81ss00 | — | —
105 1Y 15921754 |STo| — | —
Flosl Messorements
SAMPLING METHOD
Sample
Somple ID (MATRIX) |Preservative Anclysis gm: " Comments
(SACode)
qg -mw-02-0 |6, |ANO; |/ kbl
Z « 074’\0 O.’Alol';:\f
?f»/’h w =0 -of : ﬁs‘f’_c..éf
\l— ;




IRP GROUNDWATER SAMPLING LOG

sheer | or _{

" PROJECT SAMPLER
 HAFB Se vy Lagores CTM CTm/E 5A
INSTALLATION D WEUL D L0G DATE L0& TingE
HATHD Mw-0D 1-4-97 |ioS0

PERFORMED BY SATURATED THICKNESS WELL VOLUME (n(f"-z)zh‘7.48)

II RAD 5\ \7 ‘,1(" er( (uw.“ u—\b")\,ol.)
WATER LEVEL : TOTAL DEPTH AMOUNT TO PURGE

i INITMLZ. s 3 FINAE\ INITIAL i |7,1F'NA:.‘7.7_ 3 7Z 84( “

PURGE METHOD:  / , Floy purge v @PED pruamatic bladder pump

Water Quclity -
Time Cum. Volume Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Leve! Comments
13 3 o1 lgs3 Blio | — | ~ |
Y- § .9 637 |8920] -~ | — “
‘_a_og 12 |95 63 [pswo| — [—
Final Megssvoments
SAMPLING METHOD
Semple
Sample 1D (MATRIX) | Preservative Analysis gz: " Comments
(SACode)
73— mio~ Z)Bb b‘ O cl(or‘;u
. 2 CS"‘:'(-' J s
L = <




IRP GROUNDWATER SAMPLING LOG

[ 4 S e 0 tnjen

NSTALLATION D

HAFS

Mmu- 04

sueer_{ oF ]
LOG DATE L06 TIME
I-8-97 | 1130

PERFORMED BY SATURATED THICKNESS | WELL VOLUME (n(5)%h+7.48)
RAD .4 7.4
WATER LEVEL ~ TOTAL DEPTH AMOUNT TO PURGE
INITIAL FINAL INITIAL FINAL 2
- (7.22 (ZZL ‘

PURGE METHOD: (.,w Pl @,rj}_ Jia QED {)v\cw\a‘('\( Lladdes pump

T ——

Water Quglity .
Time Cum. Volume Water
(LOGTIME) (gel) Temp. PH Cond. Turb. Level Comments
(13 2 1592 |62 || — |—
(9 £ ki ksq4 |50 — |-
Tk (6 3 167Y |isfoo| — | —
f
|
I
SAMPLING METHOD "
“ Sample 1D (MATRIX) | Preservative Analysis SEYmP':"e " Comments
' (SACode) ‘
G8-miv-oy-d1  |bw |Mog |/metals/ |
Pl;qodtlonnc
| Pesticides

a1



IRP GROUNDWATER SAMPLING LOG sheer_J oF |
PROJECT P SAMPLER
HAF  Stwasge Cagomns LT GTe~
INSTALLATION D WELL L0G DATE L06 TIME
HAFN Mmw-05 (-7-1¢€ 7410
PERFORMED BY SATURATED THICKNESS | WELL VOLUME (m(};)2h+7.48)
RAD &.2 . ‘7 7 (enll Cosy ,,,;'.)
WATER LEVEL . : TOTAL DEPTH AMOUNT TO PURGE-
INITIAL INAL INITIAL FINAL S, m
1923 — 1734 (734 |¥5 =5 8lgal 0

PURGE METHOD: ,-
(ow ‘(70\,\/ pvr

m?"u'_ /4/4/&/- pry )

Water Quality
Time Cum. Volume Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Level Comments
l 2 |s2& 1244 | 980 | — |~
859 € Sy | 2ss |90 — |
Bio7 | 15— (529 |24/ 19330] - -
|
Final Messoremeants N
SAMPLING METHOD
' Somple
Sample ID (MATRIX) |Preservafive Analysis gmp: " Comments
(SACode)
. p G [ay Y}
8 -muw—oS-of . W [HNgG :r\(;:x:,c{lm’« MS/M5D e’l"dtl
Festiades — 2 1L Ambders
= | L Poly vy
Hf\)os




IRP GROUNDWATER SAMPLING LOG sneet_l_or |

PROJECT SAMPLER
HA €6 Sewep Lagons [Tm &/ ETA
NSTALLATION 1D wELL , L0G DATE ~ |106 TOME
HAFB /- 06 r-€-13 | 850
PERFORMED BY SATURATED THICKNESS [ WELL VOLUME (n(5;)?he7.48)
RAD B Ay 2. (il sy il )
WATER LEVEL ~ TOTAL DEPTH AMOUNT TO PURGE i
lr?’l;\é FINAL IN:‘I:I}A.IZ g Ir_]»f;7 £.29 5‘\

PURGE METHOD:

Lo ‘(/D’bu AR Y SVEN @\0 pAcuw,‘lLCc_ 4/&({,/@-{,_‘«/)

————-

Water Quclity .
Time Cum. Volume Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Leve! Comments
325 / 519 |83 Peac| = | -
¥32Z 1 sYY |sisy |P2oe| — | -
&4 | 1 s34 590 Pek| — | —

& 50 (7 15591590 |wzoc| — |-

Floal Messcrements -
SAMPLING METHOD

Sample _
ﬁ Sample D . (MATRIX) | Preservative Anglysis Type Comments

Code
(SACode)

76~ 06-0i oW |Mo, |metels
8- mev-06 3 O%M {/\lor-’N

Peg ticides

hd
o
“
-
~
-3
o
-
-




IRP GROUNDWATER SAMPLING LOG SHEETLOF_L
PROJECT SAMPLER ‘
_ HAFD Sewnne Lasgyne LTIN 6 Ten
WSTALLATION D "wELL 1D LOG DATE L06 nME j!
HAFD MW -07 |1-7-98 | 13548
PERFORMED BY SATURATED THICKNESS WELL VOLUME (n(ILz)zh'7.48)
RAD £.€2 2.07 5«"
WATER LEVEL - TOTAL DEPTH AMOUNT TO PURGE i
| INmIAL £ 47 FINAL an;[;l:zq FIb:A; o 53 well casing volacs = £.2.

PURGE METHOD:

(o {Tow r¥ g Vi @D 'ﬂﬂwma{‘:’c lucllfﬁw‘,o

e
Water Quality
Time Cum. Volume Water
(LOGTIME) (go! Temp. pH Cond. Turb. Level Comments
4<2 2 £o.0 |7.57 |B8oD | —~ = |mco~pressor con outof]
1<38 7 53S [7.7) [7470] = | = | sas- feaves te 11l up“
1<Ho I {547 |25¢ {7852 — | -
|
Flasl Messwoments
SAMPLING METHOD
Sample
“ Sample ID (MATRIX) | Preservative Analysis gm: " Comments
' {SACode)
Qg -0 7-00 CSw |5 ”“d"'s/

DZ"‘D‘J\ID""“
<+»'g,'de$

F4062 4.20.4




IRP GROUNDWATER SAMPLING LOG SHEETLOFJ_
PROJECT SAMPLER
WSTALLATION D WElL 106 DATE L06 TivE
H AR mw- 08 718 | S
PERFORMED BY SATURATED THICKNESS | WELL VOLUME (n(,)?he7.48)
RAD £ z19 1.52 J,q( (et cas.: wq
WATER LEVEL . TOTAL DEPTH AMOUNT TO PURGE
INITIAL FINAL INITIAL FINAL - —
.0 [7.30 17. 30 |X3= 45§
PURGE METHOD: LO(A) ﬂﬁ‘v /Jvf‘}z, vy @:tgjn{um“‘-'t //Q /)MP
‘ Water Quaglity B : —
Time Cum. Volume Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Level Comments
058 | 3  la+ 576 8350 — |-
ito7 g kzols.2718570] - —
(11 13.S2¢ 153 §670| — | —
Fiosl Messorements
it SAMPLING METHOD
Sample 1D (MATRIX) | Preservative Analysis SE;:%P:" " Comments
(SACode)
Of/zw o,
S‘f &5




IRP GROUNDWATER SAMPLING LOG SHEET / oF [
PROJECT SAMPLER
HAFR Lyoons (T ETA L7
L INSTALLATION 1D 4 v wELL D LOG DATE LO6 TRME :
W4 M-/ )-7-7% | 1745 “
PERFORMED BY SATURATED THICKNESS  |WELL VOLUME (n(5,)?he7.48)
RAD /3.7) )37/ %163 = 2,234
WATER LEVEL AL ro;lal.wm ] AMOUNT TO PURGE
INITIAL INITIA INAL
1 %99 Z2)s~ " Z8/ST| ~ (), ] o
PURGE METHOD: ' ) ’
boto Flows prrye via CED prosndlic fladder prop
r ' Water Quglity : :
(LOTér'I"l;leAE) Cumig\;cla)lume Ten‘E PH Cond. Turb. V{:::'r Comments
[4Y 1619 lg92| — | = |- |Gd AL
(424 7 ezlp9t]| — | — |~ >2a
1934 126l (o6 | — |- -
1425~
|
ii
Finel Messurements
SAMPLING METHOD
Sample ID (MATRIX) | Preservative Analysis SE;:Z'EE " Comments
{SACode) .
FfptidO-0l . | by |pros| Metrl/ ] £ fol
5}7,,,.@%4/4 oy v
Pestrades ,




IRP GROUNDWATER SAMPLING LOG

SHEET_LOF__

l
ﬁ
STM / ETA

PROJECT _
HAFS Dewsgr Lagoms [Ty
WNSTALLATION D WELL D LOG DATE L06 TIME
BAFR mws-o4 | -8-18 | Bir
PERFORMED BY SATURATED THICKNESS | WELL VOLUME (n(E,)%he7.48)
RAD Y &2 ANV 7//
WATER LEVEL : TOTAL DEPTH AMOUNT TO PURGE , "
lNlTlAL FINAL INITIAL FINAL -~
_T.£€5 14.25 1928 x3 = 2.2€ pal
PURGE METHOD:, ' 7 prre via ED pravmeti bladder Pracs
Water Quglily o A
Time Cum. Yolume Water
(LOGTIME) (gal) Temp. pH Cond. Turb. Level Comments
Roo 2 $L| 5T peos] — |- Feond exeds munge ||
%Uol "i qu ,S"S’L) 72-’1( —— =~ pH AGF:;*&LA,, m£ﬂm‘f‘
%14 & 6.2 |58 22kl — |~ | fepenbin (<26°F) “
!
Finsl Messerements
| SAMPLING METHOD
Sample
“ Somple ID (MATRIX) | Preservative Analysis 3{: ' Comments
(SACode)
. IO
O ?&Aoc//vn <
Pesterdes




APPENDIX C

Chain-of-Custody Forms



RADIAN
INTERNATIONAL

Chain of Custody Record
o~ Page __Lof_‘_
PROJECT Q/  ANALYSES
- — ~
s éd(( s L [ AN @ X
SITE i w 3
HAFS | A
PREPARRG BY (Signafuref S s & Q)
: i L A alS|/2/3
SAMPLE 5 g’ )
FIELD SAMPLE I.D. MATRIX DATE/TIME sz |z § REMARKS
“ , r - ’ wE 5 o2 1 T "'/ L foa'ys Die3er e J
{A=r110 - D20 1-2-18/1110 AR w/ HAD.
s P ', sl |
cE=mu) ~03- 5 | I-8-98/10<o | | 2|4 ] ~ all canples st in
g-mw-0S ~ol | ¥ I=77-3jKk10 2 covlers at g% offer
s 1t -0 N I-$-06( {120 2| 1| / collection
+ r:,o ‘Mg AR (Y
REMARKS !/'7(‘)‘ ¢ C”T‘ - 5Yo 3 RELINQUISHED BY: ... DATE | TIME
{ 7 At 1815 1800
RECEIVED BY: DATE | TIME | RELINQUISHED BY: DATE | TIME | RECEIVED BY: DATE | TIME | RELINQUISHED BY: DATE | TIME

LAB USE ONLY

tEG-4\FH\3-96-30337coc.FHS



RADIAN!
INTERNATIONAL

Chaln of Custody Record
e Page __‘__ of_'_
PROJECT Y ANALYSES
Sewns< La 000 § LTm "
SITE A & <
HAFL AW
PREPARED_BY (Signat f/ S WA S
/.
FIELD SAMPLE 1.D. ?ﬂ#:‘[i DATE/TIME 2|2 REMARKS
P Wa&m o - = L Pofys presersd
{ 5=k ) —06 - O} {-%- 18/55‘3 AR wl/ﬁ/_)z
9 ~miw—p7-0l F-fe, /i1s45| |z [ [

i N 238 |~ Etaptect —all Saples 2T
‘f?g- Mw— }D’O‘ ;-}]g/}‘f;f <] A ga,,’a,-/r“/i’{ :KT" <f O(f
78- mws=o4-0l kg 9b/ B2 | 121 1]y after colltcton
REMARKS /) - ; ‘ By . | DATE | TIME

; /ui c C-T - ({L/O.B” RSN /‘B ., 1: i &/'JﬁL /31;.":7
RECEIVED BY: DATE | TIME | RELINQUISHED BY: DATE | TIME| RECEIVED BY: DATE | TIME | RELINQUISHED BY: DATE | TIME

LAB USE ONLY

{EG-4\EH\3-96 30337coc. FH5



INTERNATIONAL
Chain of Custody Record
Page _’_ o !
. RROJECT B _ R/  ANALYSES
#AF[? o i K LOL SEYLa p ~ §
w
gy SRES 2l /Q ;
. : a < Z
PREPARED BY (Signaturey /' ~™— i ) i
L/ ;«a«z{_.&-* R A O 2 Es’ 3 \§
SAMPLE zlg N
FIELD SAMPLE |.D. MATRIX DATE/TIME s |z & REMARKS
VAN IR T T N BNV ff97/[3‘/§' 4 s ' /L Pa/t/; ,0rc“§£»'vn~/
PR, y - f ,’— £
e '5/—/” Lo M - I ’\)q 1B 4 / _— 2 / / Ly,"l‘/\ ,L//\Mﬁ
‘}{:ij-ﬂi Yaf @5— M g " / //{ S- 2 7/ / -
o 4// fjrgf;g"ffj /yf 7
Cory fer ¢ C-/ </ (e
&7(5{‘»: PR ) ’3’{& fr .'\)r\
REMARKS N D RELINQUISWED BY: /1, | DATE | TIME
[fugfe b {/Z))// /%—M/Ei/llh[’é* ). 9. 5
RECEIVED BY: DATE { TIME | RELINQUISHED BY: DATE | TIME [ RECEIVED BY: DATE [TIME | RELINQUISHED BY: DATE | TIME

LAB USE ONLY




