Philips Semiconductors
a North American Philips Company

June 14, 1996

9201 Pan American Freeway, NE

. . - Albuquerque, New Mexico 87113
Mr. Benito Garcia - T ' (505) 822-7000

New Mexico Environment Department
Hazardous & Radioactive Materials Bureau
2044 A Galisteo Street

Santa Fe, NM 87505

Federal Express
SUBJECT: Quarterly Progress Report and RFI Workplan
Dear Mr. Garcia:

In compliance with Philips Semiconductors” HSW A permit (NMD000709782-1), modified March 18,
1996, to include the Coronado Municipal Landfill, the following information is enclosed:
* RFI Workplan

*  Maps depicting the location of all water supply wells within a one mile radius of the facility (part
of RFI Workplan)

* Maps characterizing/ describing the slope of the water table or potentiometric surface underlying
the facility (part of the RFI Workplan)

This letter also serves as the quarterly progress report as required. The following progress has been made
between March 18 and June 14, 199.

* D.(a) - A description of the work completed and an estimate of the percentage of work completed: The
draft RFI Workplan was completed and represents approximately 20 percent of the work anticipated to
be conducted under the permit requirements.

* D.1(b) - Summaries of all findings, including summaries of laboratory data: A quarterly groundwater
monitoring report (D.B. Stephens and Associates, May 1996) was submitted on May 27, 1996. This
groundwater report includes analytical results for Appendix IX constituents for Philips' monitoring
wells MW-1, MW-2, MW-3, and MW-4. The only constituents found in the groundwater were Arsenic,
Barium, Chromium, Zinc, and Perchloroethylene. Alllevels found were below the NMWQCC
standards for groundwater.

*  D.1(c) - Summaries of all problems or potential problems encountered during the reporting period and
actions taken to rectify problems: No problems to report.

* D.1(d) - Projected work for the next reporting period: Quarterly groundwater monitoring will continue
and groundwater samples will be obtained from wells MW-1, MW-2, MW-3, and MW-4 in July 1996.
Philips will be meeting with the City of Albuquerque to discuss their participation in RFI field activities
associated with installing additional monitoring wells within and surrounding the former Coronado
Municipal Landfill. NMED will be reviewing the draft RFI Workplan. Philips will also address all
NMED comments on the submitted draft RFI Workplan if NMED provides all comments to Philips by
August 16, 1996.




D.1(e) - Summaries of contacts pertaining to corrective action or environmental matters with
representatives of the local community, public interest groups or State government during the reporting
period:

City of Albuquerque: Philips has met with the City of Albuquerque to discuss the installation of four
monitoring wells proposed by the City. The well locations and design criteria have not yet been
finalized.

New Mexico Environment Department: Philips discussed required monitoring requirements of
Appendix VIII constituents as codified in 40 CFR 261. This was changed to the more appropriate
Groundwater Monitoring List as codified in Appendix IX of 40 CFR 264.

New Mexico Environment Departiment: Due to the results of the quarterly groundwater monitoring,
Philips requested that the list of required analytes for groundwater be reduced from Appendix IX to
VOCs. NMED agreed to reduce the list to VOCs, SVOCs, metals, and organochlorine pesticides.
New Mexico Environment Department: Philips discussed our planned phased approach for the RFI
Workplan. NMED was in agreement with the phased approach concept.

D.1(f) - Changes in key project personnel during the reporting period: Mr. John Kinker has been hired
as an Environmental Engineer for Philips to back-up Ms. Melanie McKinley prior to and during her

maternity leave.

D.1(g) - Summaries of all changes made in implementation during the reporting period: No changes

made.

If you have any questions regarding this submission, please call our technical contact, Melanie
McKinley at (505) 822-7634. Please be aware that Ms. McKinley is still my duly authorized
representative as specified in a letter from James Casey, Legal Counsel, dated 10/30/95. James
Cochran, EHS Manager, is also authorized to act as my representative for this RFI work.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the information,
the information submitted is, to be the best of my knowledge and belief, true, accurate, and complete.
I am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

Sincerely,

%t (7 et

Keith Hampe
Vice President, Albuquerque Operations

(ENV629)

Enclosure

Jim Cochran, EHS Manager
James Casey, Legal Counsel
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1.0 Introduction

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work
Plan presents the technical approach to characterizing the nature and extent of potential
contamination associated with Solid Waste Management Unit (SWMU) #8, known as the
former Coronado Municipal Landfill (CML). This work plan satisfies the permit conditions
as stipulated in Philips Semiconductors (Philips) Hazardous and Solid Waste Amendments
(HSWA) Module IV—Corrective Action of RCRA Permit No. NMD000709782-1 (hereinafter
referred to as RCRA Permit). The U.S. Environmental Protection Agency (EPA) issued the
RCRA Permit on April 1, 1986. In 1995, EPA proposed to modify the RCRA Permit issued
to Philips to reflect the newly identified SWMU called the CML. The permit was reissued by
the New Mexico Environment Department (NMED) as HSWA Module IV (hereinafter
referred to as the HSWA Module), which became effective March 18, 1996 (NMED, 1996a).
Philips is submitting this work plan to the NMED in fulfillment of the RFI Work Plan
submittal schedule as set forth in the HSWA Module.

This RFI Work Plan only addresses SWMU #8, the former CML. All other SWMUs
associated with the Philips facility were closed in accordance with the provisions of the Part
B Permit. Additionally, the occurrence of tetrachloroethene (PCE) in groundwater below
SWMU #8 is not associated with operations at the Philips facility, because PCE has never

been used at the facility.

SWMU #8 (CML) is a closed landfill located in Albuquerque, New Mexico (Figure 1-1). It
was operated by the City of Albuquerque from 1963 to 1965 and received mainly household
and commercial trash (EMCON, 1987). Historical aerial photographs (Section 1.4) indicate a
disturbed area comprised of two sections that occupy an area of approxiniately 60 acres (ac),
with a portion of the disturbed area containing the former CML (Figure 1-2). In 1980,
Philips (formerly Signetics Company) bought approximately 60 ac of land to construct a new
production plant for manufacturing computer microchips. During a preconstruction
geotechnical investigation at the site, landfill material was found (ERCO, 1981). During the
construction of the facility, part of the landfill material was excavated and removed from the

site.

Throughout this RFI Work Plan, the term "site" refers to the former CML and the term
"facility" applies to the Philips manufacturing operations. Additionally, this RFI Work Plan

AL/05-96/WP/PHILIPS:R3981-1 1-1 767269.02.01 06/13/96 1:26pm
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Table 3-3

Composition of Nonsoil Components in Excavated
Landfill Material Collected During the
1980 Initial Site Investigation

Sample Identification Nonsoil Components
890 Small chunks of gypsum board
837 Concrete debris
782 Plastic spoon
923 Gypsum board

1247 Brick debris

1297 Burnt wood

1333 Gypsum board debris

1515 Plastic pieces

1619 Wood debris
460 Gypsum board debris

1067 Dumpings, glass, paper
664 Beer can, large rock

1682 Paper and burnt wood

2126 Burnt wood chips

1898 Brick, gypsum

1868 Gypsum

1769 Burnt wood

1803 Rust aggregates

1739 Paper

90 Roots

2054 Linoleum, paper, cloth

2082 Crest toothpaste tube

1941 Glass

2010 Newspaper

1978 Paper, cigarette holder
353 Shoe, yarn, wood
165 Plastic, cloth, bottles, etc.

29 Bottles, cans, paper, rust

652 Decomposed pieces of rust
126 Newspaper, grass clippings, stick, rags
208 Rust aggregates, milk carton

4Data obtained from Table 4-5 of Energy Resources Company (ERCO),
1981, "Detailed Evaluation of the Waste Fill, Albuquerque, New Mexico,"
Energy Resources Company, Walnut Creek, California.

ALJO5-96/WP/PHILIPS:R3981-3
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Table 3-4

Composite Sample ldentification for Landfill Material
Collected During the 1980 Initial Site Investigation?

Sample
Identification Study Area Component Samples®

Al1-4 Top 9 ft of grid areas A1-A4 890, 837, 731, 782

A1-4 Blue 10- to 19-ft depth range of grid 923, 1158, 1187, 1226, 1274,
areas A1-A4 1279, 1304, 1482, 1333

A1-4 Black Depth of 20 ft or greater in grid 1447, 1515, 1548, 1359, 1386,
areas A1-A4 1586, 1619, 1652

A10-14 Red Top 9 ft of grid areas A10-A1-14 | 421, 460, 1022, 1067, 569, 959

A10-14 Blue/Black

All depths greater than 9 ft in grid
areas A10—-A14

1096, 1124, 613, 664, 694, 486,
993, 529

Southwest surface

All depths less than 5 ft in the
southwestern grid areas

1682, 1711, 2126, 2100, 1868,
1835, 1769, 1803

Northwest surface

All depths less than 5 ft in the
northwestern grid areas

15, 90, 1739, 2153

Central top 5 ft

All depths less than 5 ft in the
central grid area

1898, 2054, 2082, 1941, 2010,
1978, 1411, 353, 2178, 165

@Data obtained from Table 4-6 of Energy Resources Company (ERCO), 1981, "Detailed
Evaluation of the Waste Fill, Albuquerque, New Mexico," Energy Resources Company, Walnut

Creek, California.

Sample identification is tied to grid shown on Figure 3-2.

CSee Table 3-3.
Red
Blue

AL/05-96/WP/PHILIPS:R3981-3

= Sample depth is surface to 9 ft below surface.
= Sample depth is 10 ft to 19 ft below surface.
Black = Sample depth is greater than 20 ft below surface.
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Table 3-5

Extraction Procedure Toxicity Results for Composite Samples of Landfill Material
Collected During the 1981 Geotechnical Investigation®

£-186£U:SAITIHA/d M/96-SO/ TV

I1-€

Wes: 11 96/£1/90 SO'T0'69TLIL

ERCO Identification
3 S 8
© o © =
;::), e e g :::), & 0
o o o w [« %
= @ — x x = — -
2 % 4 3 S e 3 E & é o @ @ & s
s 2 o o® o o =z =z ® s 2 - ©
Q. A L .(_.') [ 1 .g A\ L : =
o) 2 5 A Yg | 2 ki S | 25| ¢ 5 T £
Metals F < z < <3 < < o N3 < @ e 0
Arsenic (ug/L) 5,000 7 17 6 5 7 6 6 9 7 10 4 10
Barium (ng/L) 100,000 250 300 197 220 224 360 250 250 460 193 272 370
Cadmium (pg/L) 1,000 3 3 2 2 4 2 2 4 2 5 1 5
Chromium 5,000 2 2 2 2 9 2 2 2 1 2 1 3
(ng/L)
Lead (ug/L) 5,000 8 10 10 5 7 9 10 13 10 16 8 35
Mercury (ng/L) 200 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Selenium (pg/L) 1,000 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Silver (ug/L) 5,000 0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 2.3 0.6

Refer to footnotes at end of table.
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Table 3-5 (Continued)

Extraction Procedure Toxicity Results for Composite Samples of Landfill Material
Collected During the 1981 Geotechnical Investigation?

ERCO Identification

© = o
o 5] Q
-— © -t! (] =
4 4 ® ® x x & & 5 @ 2 3
g s < o &8 s ® 3 & ¢ 2 @ 2 & =
3 3 2 @ | @F| o z | z8| = z - §
o [3] - L Qo v v O - L Ll =
s Bl e sz |as| x|z 3|35l 5|2k
Pesticides and Herbicides [t o < b4 < <3 < < o ] < A e o
Endrin (ng/L) 20 1 ND ND ND ND ND ND ND ND ND ND ND ND
Lindane (ug/L) 400 A ND ND ND ND ND ND ND ND ND ND ND ND
Methoxychlor (ug/L) 10,000 A ND ND ND ND ND ND ND ND ND ND ND ND
Toxaphene (ug/L) soo] 5| no| no| Nno| Nno| Nno| no| no| No| No| ND| ND| ND
2,4-D (ug/L) 10,000 20 ND ND ND ND ND ND ND ND ND ND ND ND
2,4,5-TP (Silvex) (ug/L) 1,000 1 ND ND ND ND ND ND ND ND ND ND ND ND

4Data obtained from Figures 4-9 and 4-10 of ERCO, 1981.

Black = >20 ft below surface.
Blue = 10-19 ft below surface.

ERCO = Energy Resources Company.
MCL = Maximum contaminant level for characteristic of toxicity (40 CFR 261.24).

ND = Analyte not detected.
ug/lL = Micrograms per liter.
Red = 0-9 ft below surface.

TCLP = Toxicity Characteristic Leaching Procedure.




3.4 Water Media

Surface Water. No surface water or surface sediment samples have been collected in the
vicinity of the site because no surface water bodies exist on or near the site. The closest
perennial surface water source to the former CML is the Rio Grande, approximately 2.5 mi to
the northwest (Figure 1-3). Bordering the north and south boundaries of the Philips facility
are two AMAFCA diversion channels. These diversion channels will capture all diverted
surface-water runoff from the southern portion of the former CML overlain by the Philips

facility.

Groundwater. In 1987, EMCON completed four monitoring wells in and around the
southern portion of the former CML to establish baseline water-quality information and to
assess the impact of potential leachate migration on groundwater quality (EMCON, 1987).
Groundwater samples were collected following completion and development of MW-1,
MW-2, MW-3, and MW-4 (Figure 3-1). Groundwater samples were analyzed for VOCs
(EPA Method 624); SVOCs (EPA Method 625); total dissolved solids (EPA 160.1); total
Kjeldahl nitrogen (TKN) (EPA Method 351.3); total organic carbon (TOC) (EPA

Method 415.1); nitrate as nitrogen, chloride, and sulfate (EPA Method 300.0); alkalinity (EPA
310.1); and sodium, calcium, magnesium, lead, zinc, copper, total chromium, nickel, and
manganese by atomic absorption (EPA Method 6000). In addition pH and conductivity were

measured in the field.

Table 3-6 summarizes results for the initial groundwater analyses. Analytical results for the
inorganic parameters are consistent with the range of values observed in groundwater samples
obtained from municipal wells (City of Albuquerque, 1996). However, elevated values for
pH, electrical conductivity, total dissolved solids, alkalinity, and calcium were detected for the
initial groundwater sample obtained from MW-1. Elevated values for these parameters are
attributed to the introduction of cement grout into formation water during well construction.
The anomalously low magnesium value for MW-1 is attributed to the removal of magnesium

by formation of brucite at high pH.

The elevated values of TKN and ammonia for MW-1 are not associated with grout
contamination. However, because the value of total organic carbon for MW-1 is not elevated,
the concentrations for TKN and ammonia are suspect (EMCON, 1987). Recent analytical
results indicate no detection of TKN (DBSA, 1996). Trace concentrations of PCE were
detected in MW-1, MW-2, and MW-4 (Table 3-6).
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Table 3-6

1987 Baseline Analytical Results for Groundwater Samples?

w1 [ mw2 | wmw3 [ wmwa | standard®
Basic Water Quality Parameters
pH 12.2 7.2 7.0 7.3 —
Electrical conductivity (tmhos/cm) 6,350 680 500 700 1,600
Total dissolved solids (mg/L) 4,080 454 326 500 1,100
Total organic carbon (mg/L) 3 2 1 1 —
Total Kjeldahl nitrogen (mg/L) 220 0.10 0.13 0.94 —_
Ammonia as nitrogen 17 ND ND ND —
inorganic Parameters (mg/L)
Alkalinity as CaCO4 1,550 217 132 298 —
Chiloride 13 18 16 21 550
Nitrate as nitrogen 0.2 0.4 14 0.1 10¢
Sulfate 63 110 85 150 500
Calcium 560 83 53 120 —
Lead <0.02 <0.02 <0.02 <0.02 0.05°
Manganese <0.05 <0.05 <0.05 <0.05 0.05
Sodium 120 42 29 43 —_
Zinc <0.05 <0.05 <0.05 <0.05 5.0
Chromium, total <0.05 <0.05 <0.05 <0.05 0.05
Copper 0.03 0.01 0.01 0.01 1.0
Nickel <0.05 <0.05 <0.05 <0.05 -
tron <0.05 <0.05 <0.05 <0.05 0.3
Magnesium 0.008 17 11 19 —_
Volatile Organic Compounds (pg/L)
Tetrachloroethene 19 16 ND 11 209
All other VOCs ND ND ND ND —
Semivolatile Organic Compounds (pg/L) ND ND ND ND —

8Data obtained from Table 4 of EMCON Associates (EMCON), 1987, "Bassline Ground-Water Investigation, Signetics

Corporation, Albuquerque, New Mexico," EMCON Associates, San Jose, California.

All standards are from the EPA secondary drinking water standard, except where noted.

CPrimary drinking water standard.

U.S. Environmental Protection Agency Suggested No-Adverse Response Level.

CaC0,4 = Calcium carbonate.

ng/L = Microgram per liter.
umhos/cm = Micromhos per centimeter.
mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Analyte not detected.

voC = Volatile organic compound.
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Since the initial sampling event in 1987, the four groundwater monitoring wells (MW-1,
MW-2, MW-3, and MW-4) (Figure 3-1) were sampled by Philips in one quarter in 1988,
three quarters in 1989, quarterly from 1990 to 1993, two quarters in 1994, one quarter in
1995, and one quarter in 1996. The groundwater samples were analyzed for halogenated
volatile organics (EPA Method 8010), TKN (EPA Method 351.2), and TOC (EPA Method
9060) (EPA, 1986). Analytical results indicate only the compounds PCE and
1,1,2,2-tetrachloroethane have been detected to date (Table 3-7). However, during the 1988
and 1989 sampling events, the analytical laboratory reported a coelution problem with PCE
and 1,1,2,2-tetrachloroethane. Therefore, they could not distinguish between the two
compounds and it is likely that 1,1,2,2-tetrachloroethane was not present. Subsequent to the
December 1989 sampling date, only PCE has been detected. The temporal variation of PCE
in groundwater samples is depicted on Figure 3-3, which shows a decrease in PCE

concentration from 1988 to 1996.

As part of the former CML site investigation conducted for EPA Region VI in September
1992, Fluor Daniel (1993) obtained groundwater samples from MW-1, MW-2, MW-3, MW-4
and from the Coronado Number 1 municipal well (approximately 1 mi southeast of the site).
A duplicate sample was taken from MW-4, and the municipal well was used to document
background groundwater conditions. Samples were analyzed for target compound list
organics and target analyte list metals at Datachem Laboratories, which was a participant in
the EPA Contract Laboratory Program at the time of sampling. Table 3-8 summarizes the
analytical results for the Flour Daniel September 1992 sampling event. The only metal of
potential concern was selenium, which has a reported concentration of 20.2 microgram per
liter (pg/L) in MW-2. This concentration is greater than three times the concentration from
the municipal well used to establish background levels (Table 3-8). The only VOC detected
was PCE, which ranged from 11 pg/L in MW-2 to 14 pg/L. in MW-1 (Table 3-8). These
results are in agreement with the September 1992 PCE results reported by Philips (Table 3-7).
The semivolatile compound bis(2-ethylhexyl)phthalate was detected in the Fluor Daniel
samples (Table 3-8). This semivolatile compound had not been detected previously and is a
common laboratory contaminant. Therefore, reported results for bis(2-ethylhexyl)phthalate are
considered suspect. No pesticides or polychlorinated biphenyls were detected in the
groundwater samples (Table 3-8).

In April 1996, Philips obtained groundwater samples from MW-1, MW-2, MW-3, and MW-4
to fulfill the quarterly sampling requirement of the HSWA Module. As set forth by the
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Table 3-7

Temporal History for Tetrachloroethene and 1,1,2,2-Tetrachloroethane
Concentrations in Samples Obtained from MW-1, MW-2, MW-3, and Mw-42

Monitoring Welt Numbers
MW-1 Mw-2 MW-3 Mw-4 Trip Reporting Limit

Sample Date Parameter (ng/t) (ng/L) (ug/L) (ng/L) Blank (ng/L)
September 1988 1,1,2,2-tetrachloroethane 30 14 30 NS ND 1.0
Tetrachloroethene 30 14 30 NS ND 0.5

May 1989 1,1,2,2-tetrachloroethane 25 14 NS 9.2 NA 1.0
Tetrachloroethene 25 14 NS 9.2 NA 0.5

September 1989 Tetrachloroethene 15 9.9 NS 6.8 ND 0.5
December 1989 1,1,2,2-tetrachloroethane 17 NA ND 17 NA 1.0
Tetrachloroethene 17 11 ND 17 NA 0.5

March 1990 Tetrachioroethene NS 13 NS NS NA 0.5
June 1990 Tetrachioroethene 20 13 ND 8.1 NA 0.5
September 1990 Tetrachloroethene 17 1 ND 7.6 ND 05
December 1990 Tetrachloroethene 24 15 ND 1 NA 0.5
April 1991 Tetrachloroethene 1" 4.7 ND 5.7 ND 0.5
June 1991 Tetrachloroethene 14 9.2 ND 6.5 NA 0.5
September 1991 Tetrachloroethene 12 1 ND 7.0 NA 0.5
December 1991 Tetrachioroethene 13 9.3 ND 6.2 ND 0.5
March 1992 Tetrachioroethene 13 9.5 ND 47 ND 0.5
May 1992 Tetrachloroethene 9.0 8.7 ND 4.8 ND 0.5
September 1992 Tetrachloroethene 1 10 ND 5.5 NA 0.5
January 1993 Tetrachioroethene 6.2 71 ND 5.4 ND 0.5

March 1993 Tetrachioroethene 8.3 7.2 ND 5.7 NA NA

June 1993 Tetrachloroethene 12 4 ND 3.6 NA NA

September 1993 Tetrachloroethene 13 99 ND 6.4 NA NA

November 1993 Tetrachloroethene 10 8.7 ND 5.6 NA NA

March 1994 Tetrachioroethene 9.8 9 ND 5.4 NA NA

July 1994 Tetrachioroethene 5.2 6.5 ND 3.8 NA NA

August 1995 Tetrachloroethene NS 6 ND 4.1 NA NA

November 1995 Tetrachloroethene 6.4 NS NS NS NA NA
April 1996 Tetrachloroethene 7.4 6.6 ND ND ND 5.0°

Note: Analyses performed using EPA Method 601 or 8010.

8gaptember 1988 through January 1993 data obtained from Table 6-2, PRC Environmental Management, Inc. (PRC), 1992, “RCRA Facility
Assessment Report, Signetics Corporation, Albuquerque, New Mexico, NMD000709782," PRC Environmental Management, Inc., Dallas, Texas.

January 1993 through November 1995 data obtained from Philips Semiconductors central files. April 1996 data obtained from Table 3, Daniel B.
Stephens and Associates, Inc., May 1996, "North American Philips Company Quarterly Ground-Water Monitoring Report," Daniel B. Stephens and
Associates, inc., Albuquergue, New Mexico.
Reported as method detection limit.
ng/l = Micrograms per liter.
MW = Monitoring well.
NA = Results not available.
ND = Analyte not detected.
NS = Well not sampled.
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Collected During the EPA 1992 Site Inspection?

Table 3-8
Summary of Hazardous Constituents in Groundwater Samples

Coronado Coronado
Station Location Well No. 1P Well No. 1 MW-01 MW-02 MW-03 MW-04 MW-04
Benchmark
Comments Background Concentration MW 01 Mw 02 MW 03 MW 04 Duplicate

Analyte (ngl) Q (ngl) Q (ngl) Q (ngl) Q (nght) Q (ngh) Q | (nor) | Q
VOC detections
Tetrachloroethene 2 U 2 - 14 F 1 F 10 F 7 JF 8 JF
SVOC detections
bis(2-ethylhexyl)phthalate 4 U 4 - 1 F 4 F 13 F 18 F 14 F
Pesticide None Detected
Metals
Arsenic 234 - 70 - 1.1 U 1.8 B 0.3 J 2.0 B 20 B
Barium NA - NA - 226 B 110 B 65.7 B 124 B 130 B
Cadmium NA - NA - 5.6 U 56 V) 5.6 V) 56 U 56 U
Chromium NA - NA - 10 U 10 V) 10 U 10 U 10 U
Lead 5.6 - 17 - 1.1 U 11 V) 2.2 B 11 V) 1.1 U
Mercury NA - NA - 0.1 U 0.1 V) 0.1 V) 0.1 V) 0.1 U
Selenium 29 V) 2.9 - 1.1 R 20.2 JF 1.1 R 14 R 1.1 R
Silver NA - NA - 44 R 44 R 4.4 R 4.4 R 4.4 R

3pata obtained from Table 3 of Fiuor Daniel, 1993, "Revised Site Inspection Report for Coronado Landfill Site NMD980622708, WA # 25-6JZZ," Fluor Daniel ARCS Team, Dallas, Texas.

his drinking water well was sampled the same week as the monitoring wells and is being used for background comparison.
SBenchmark concentration refers to detected levels of VOCs and SVOCs in background sample, three times the observed metal concentrations of arsenic and chromium in the background sample, and

the detection limit value for selenium.

B = Analyte was detected above the instrument detection limit but below the contract required detection limit.
EPA = U.S. Environmental Protection Agency.

F = Analyte is greater than three times background concentration or greater than quantitation limit.

J = The associated value is an estimated quantity.

pg/L = Micrograms per liter.
MW = Monitoring well.

NA = Analysis not available.

Q = Qualifier.

R = Data for analyte is unusable.

SVOC = Semivolatile organic compound.

V) = The material was analyzed for but was not detected above the level of the associated value.
VOC = Volatile organic compound.




HSWA Module requirements, these samples were analyzed for Appendix IX constituents, as
codified in the Code of Federal Regulations, Title 40, Part 264 (40 CFR 264). Table 3-9
presents a summary of the results. The organic compound PCE was detected in groundwater
samples from MW-1 and MW-2 at concentrations of 7.1 pg/LL and 6.6 pg/L respectively. The
metals barium and zinc were detected in groundwater samples from all monitoring wells.
Additionally arsenic was detected in groundwater samples from MW-2, MW-3, and MW-4.
Chromium was detected in the groundwater sample from MW-1. None of the detected
constituents exceeded NMED water quality standards, and results are consistent with past
sampling of the Philips monitoring wells. Therefore, future analysis of groundwater samples
will be limited to VOCs, SVOCs, RCRA metals, and organochlorinated pesticides.

The source of PCE and the extent of groundwater contamination has not been established.

The sampling and analysis plan presented in Chapter 5.0 addresses these data gaps.

Depth to Groundwater. Depth to groundwater in MW-1, MW-2, MW-3, and MW-4 has
dropped 4 to 7 ft over the 1988 to 1996 monitoring period (Table 3-10). The temporal
variation of depth to groundwater is shown on Figure 3-4. The decrease in groundwater
elevation and PCE concentration with time (Figure 3-3) may indicate decreasing groundwater
levels are tied to adsorption of PCE on aquifer sediments. Aquifer sediments above the
groundwater table will be sampled and analyzed for VOCs, SVOCs, RCRA metals, and
organochlorinated pesticides to investigate this hypothesis (Chapter 5.0).
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Table 3-9

Analytical Results for the April 1996 Groundwater Sampling Event
Appendix IX Constituents?

Monitoring Well MW-1 MW-2 MW-3 MW-4
Sample Date 4-16-96 4-16-96 4-15-96 4-16-96
Analytical Parameters Analytical Detection NMWQCC
Methods Limit Standards ugn P
(ugl) (uglL)
Volatile organic EPA Method 5 20 7.4 6.6 ND ND
compound PCE 8276
Semivolatile organic EPA Method NA NA ND ND ND ND
compounds 8270
Ethylene dibromide EPA Method 0.01 0.1 <0.01 <0.01 <0.01 <0.01
504
PAHs EPA Method NA NA ND ND ND ND
8310
Dioxins and furans EPA Method NA NA ND ND ND ND
8280
Metals EPA
Arsenic 6000/7000 1 100 - 2 2 2
Barium 3 1000 198 109 45 141
Chromium 10 50 20 - - -
Zinc 10 10,000 20 30 20 20
Cyanide EPA Method NA NA ND ND ND ND
335.3
Sulfide EPA Method NA NE ND ND ND ND
SM427C
Herbicides EPA Method NA NA ND ND ND ND
8150
Pesticides/PCBs EPA Method NA NA ND ND ND ND
8080

3Results summarized from Daniel B. Stephens and Associates, Inc., May 1996, *North American Philips Company Quarterly
Ground-Water Monitoring Report," Daniel B. Stephens and Associates, Inc., Albuquerque, New Mexico.
bOnly analytes detected greater than laboratory detection limits are included in this table.

EPA = U.S. Environmental Protection Agency.

MW = Monitoring Well.

NA = Not applicable.

ND = Not detected.

NE = Not established.

NMWQCC = New Mexico Water Quality Control Commission.
PAH = Polycyclic aromatic hydrocarbon(s).

PCB = Polychlorinated biphenyl.

PCE = Tetrachloroethene.

ug/L = Microgram(s) per liter.
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Temporal History for Depth to Groundwater

Table 3-10

MW-1, MW-2, MW-3, and MW-42

Quarter and Year Depth to Groundwater (feet)
Measured MW-1 Mw-2 Mw-3 Mw-4
Q3-1988 202.8 190.6 2245 218.2
Q2-1989 203.1 191.2 2248 218.5
Q3-1989 203.0 192.0 225.0 219.0
Q4-1989 202.0 192.0 225.0 219.0
Q3-1990 203.0 192.0 226.0 220.0
Q4-1990 203.0 192.0 226.0 220.0
Q2-1991 204.5 192.6 227.0 220.0
Q3-1991 209.0 193.0 220.0 220.0
Q4-1991 204.0 193.0 227.0 221.0
Q1-1992 206.0 193.0 228.0 221.0
Q2-1992 205.0 193.0 228.0 2210
Q3-1992 206.0 194.0 228.0 2210
Q4-1992 205.0 194.0 228.0 221.0
Q1-1993 205.0 194.0 229.0 222.0
Q2-1993 207.0 194.0 229.0 222.0
Q3-1993 207.0 194.0 229.0 2220
Q4-1993 207.0 194.0 230.0 222.0
Q1-1994 207.0 194.0 230.0 2220
Q3-1994 207.7 194.9 230.3 2229
Q3-1995 211.7 195.8 231.1 223.8
Q2-1996 207.3 196.1 231.6 224.2

9pata obtained from Philips Semiconductors central files.

MW = Monitoring well.
Q1 = First quarter.
Q2 = Second quarter.
Q3 = Third quarter.
Q4 = Fourth quarter.
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4.0 Potential Receptors and Pathways

This chapter discusses potential human and ecological receptors within and adjacent to
SWMU #8, former CML, and environmental pathways for potential constituents of concern
(COC) migration to the receptors. The potential pathways of concern are air, soil, and water,
with an exposure path via inhalation, dermal exposure, or ingestion of potential COCs that
may be present in air, soil, or water media affected by the former CML. The discussion also
addresses current and future use of groundwater and surrounding land and provides a
description of the local ecology, including a listing of any endangered or threatened species

near the site.

4.1 Potential Receptors

Human Receptors. Land use within and adjacent to the boundaries of the former CML
includes residential, recreational, commercial manufacturing, and commercial services
(Figure 1-4). Potential human receptors include residents (adult and child), recreational
visitors (adult and child), and occupational workers (adult). Residential areas are located
southwest and south of the site, recreational areas lie west/southwest of the site, and a variety
of commercial manufacturing and commercial services surround the site to the west, south,

and east. Vacant land to the north is zoned for commercial use.

Local Ecology. Local ecology in the area of the former CML is based on a recent visit to
the site by a wildlife ecologist (IT, 1996b). The former CML is crossed by shallow surface
drainage channels that collect local precipitation runoff. Larger, engineered drainages and bar
ditches run parallel to the existing roads (e.g., San Diego Avenue and San Mateo Boulevard,
Figure 1-2). All of these drainages are ephemeral and surface flows are limited to
precipitation runoff events. Surface runoff from the site flows west, toward the town of
Alameda but is intercepted by the North Diversion Channel, which conducts it to the river
(Figure 1-3). No wetlands occur on the site, nor are wetlands associated with the off-site

drainages.

The original vegetation of the former CML site was probably a semiarid grassland, typical of
the east mesa of the Rio Grande Valley. This grassland is typified by such species as galleta
(Hilaria jamesii), sand dropseed (Sporobolus cryptandrus), ring muhly (Muhlenbergia

torreyi), and Indian ricegrass (Oryzopsis hymenoides). Moderately disturbed remnants of this

grassland vegetation are found east and north of the site. The current vegetative community
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of the undeveloped portions of the landfill site is depauperate with respect to the adjacent
areas of grassland that are less disturbed. Many of the species that grow on the site are
ruderals (plants adapted to areas of disturbance), including Russian thistle (Salsola kali),
summer cypress (Kochia scoparia), three-awns (Aristida spp.), and fluffgrass (Tridens
pulchellus). Large patches of bare ground are common, and foliar coverage over much of the

area is less than 10 percent.

Of the dominant species from the original grassland type, sand dropseed is the most common
species that has become reestablished in the disturbed area. Other species in the vegetation of
the site include snakeweed (Gutierrezia sarothrae), horse nettle (Solanum elaeagnifolium),
club cholla (Opuntia clavata), and cane cholla (Opuntia imbricata). Shrubs are rare on the
site and are typically found in association with the drainage channels. These include small
and widely scattered individuals of four-wing saltbush (Atriplex canescens), rabbitbrush
(Chrysothamnus nauseosus), and sandsage (Artemisia filifolia). A dense stand of four-wing
saltbush occurs along the bar ditch that parallels the north side of San Diego Avenue. A
single Siberian elm tree (Ulmus pumila) became established along one of the channels on the
site, but has since died. Siberian elms and salt-cedars (Tamarix pentandra) occur along the
margins of the Philips facility, south of San Diego Avenue, and at the Honeywell facility, on

the west side of San Mateo Boulevard.

Use of the site by wildlife is restricted by the aridity of the site, the disturbed nature of the
habitat, and the surrounding development, including the Philips facility to the south, the
Honeywell and Sumitomo Sitix Silicone facilities to the west, and Interstate-25, about 0.3 mi
to the east. The site is used by small mammals (rodents, rabbits, and hares). Little of the
habitat is expected to be attractive to birds. The presence of scat indicates occasional visits

by coyotes, but visits by other predators, such as raptors, are probably rare.

Federally listed threatened or endangered species known from Bernalillo County include the
Rio Grande silvery minnow (Hybognathus amarus), the bald eagle (Haliaeetus
leucocephalus), the American peregrine falcon (Falco peregrinus anatum), the whooping
crane (Grus americana), the Mexican spotted owl (Strix occidentalis lucida), the southwestern
willow flycatcher (Empidonax traillii extimus), and the black-footed ferret (Mustela nigripes).
The Rio Grande silvery minnow, bald eagle, American peregrine falcon, whooping crane, and
southwestern willow flycatcher are also listed by New Mexico Department of Game and Fish
(NMDGF) as endangered or threatened (i.e., endangered group 1 or group 2 by the NMDGF
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nomenclature), as well as the northern beardless-tyrannulet (Camptostoma imberbe ridgwayi),
the spotted bat (Euderma maculatum), and the meadow jumping mouse (Zapus hudsonius
luteus). The Mexican spotted owl is proposed for listing by the state, and the black-footed
ferret is considered extirpated from the state. No federally listed threatened or endangered
plants are known to occur in Bernalillo County, and only the Great Plains lady tresses
(Spiranthes magnicamporum), an orchid of riparian habitats, is listed as endangered by the
New Mexico Forestry and Resource Conservation Division (NMFRCD) and is known to occur
in Bernalillo County (Sivinski and Lightfoot, 1995). However, no state or federally listed
threatened or endangered species are known or expected to occur on the former CML site or

adjacent areas because habitat conditions do not exist for any of these species.

No federally proposed or candidate species and no plant species listed as rare or sensitive by
the NMFRCD are expected to occur at this site, although the flat terrain and sparse vegetation
make nesting by the mountain plover (Charadrius montanus) a plausible, albeit unlikely,

event. The mountain plover is a candidate for listing by the U.S. Fish and Wildlife Service.

In summary, the undeveloped portion of the former CML site is an area of highly disturbed
soils supporting a depauperate grassland vegetation that is composed largely of ruderal and
early successional plant species. The aridity of the site, coupled with the disturbed nature of
the soil and vegetation, provides poor habitat conditions for wildlife. No threatened,
endangered, rare, or sensitive species are expected to occur on the site. No wetlands or
aquatic communities are found on the site or immediately downstream of the site. Although
state and federally listed endangered and threatened species are known to occur along the Rio
Grande, about 2.5 mi northwest of the site. The contribution of surface runoff from this site

to the river system during rainfall events will be insignificant.

4.2 Potential Pathways

Air. The air pathway is not a potential pathway because vegetation and asphalt cover the
surface above the former CML south of San Diego Avenue, which eliminates windblown soil
particles. Inhalation of methane gas is not considered in the air pathway because it is an
explosive hazard rather than a receptor exposure issue. Additionally, methane gas vents
located south of the Philips facility were monitored prior to 1993, and methane levels have
been at or below 500 ppm (1 percent of the LEL) since 1992 (Appendix A). Therefore, there

are no inhalation and ingestion exposure pathways for air media.
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Soil. The ingestion of soil is not considered a viable exposure pathway for the wandering
child, because there are no child-care facilities in the area. The pathway poses little risk for
occupational workers who may perform grading or drilling operations because of low
chemical transfer rates of potential COCs between soil particles and skin. The soil pathway

is a potential exposure pathway for burrowing animals.

Water. The exposure pathway for surface water is not considered a viable pathway because
there are no surface waters in contact with the former CML acreage. The North La Cueva
Drainage Channel cuts through the former CML acreage (Figure 1-2), but this channel has a
concrete liner to contain the surface water and prevent infiltration and contact with landfill
material. Surface waters are located approximately 2.5 mi to the northwest (Rio Grande) and
1.5 mi to the west (small ponds at Sandia Vista Hospital) of the site (Figure 1-3). However,
any surface-water runoff derived from the former CML acreage would be an insignificant

component of the runoff delivered to the Rio Grande or the private ponds.

The groundwater pathway is a potential pathway for human receptors because groundwater is
the sole source of potable water for residential, municipal, and commercial uses in the City of
Albuquerque and surrounding areas. Receptor exposure is primarily through ingestion and
inhalation (shower), and to a lesser extent dermal exposure. Section 4.3 discusses

groundwater wells within a 1-mi radius of the former CML.

4.3 Groundwater Wells

Method of Well Investigation. A search at the New Mexico State Engineers Office was
conducted and 33 wells were identified within a 1-mi radius of the former CML.
Additionally, seven monitoring wells were identified during a meeting with City of
Albuquerque officials and in reviewing existing reports. The State Engineers Office does not
require monitoring wells to be registered with the state. Table 4-1 lists all wells identified
within 1-mi radius of the former CML. Groundwater wells within a 1-mi radius of the
former CML are keyed to residential, municipal, irrigation, commercial, or monitoring use, as

noted on Figure 4-1.
Wells within 1-Mi Radius of Site. The nearest residential well is approximately 0.5 mi

downgradient and southeast of the site (28, Figure 4-1). Four additional residential wells are

downgradient and within a 1-mi radius of the site. Residential wells transgradient of the site
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Table 4-1

Wells Within 1-Mile Radius of the Former Coronado Municipal Landfill

Waell Groundwater Approximate
Location State Engineer a Ygar Flow R.el%tive to Dist.ance from
Number Record Number Location Drilled Use Site Site (feet)

1 RG46860 T11N R3E Sec.1 310 1987 | Residential Upgradient 5,250 N
2 RG60927 T11N R4E Sec.7 133 1994 | Residential Transgradient 4,100 NE
3 RG60928 T11N R4E Sec.7 134 1994 | Residential Transgradient 4,900 NE
4 RG60932 T11N R4E Sec.7 143 1994 | Residential Transgradient 5,250 NE
5 RG63096 T11N R4E Sec.7 321 1995 | Residential Transgradient 5,250 NE
6 RG60443 T11N R4E Sec.7 321 1994 | Residential Transgradient 5,280 NE
7 RG03813 2 T11N R3E Sec.12 230 1969 |[NA Transgradient 2,750 NE
8 RG00055-B-S T11N R3E Sec.12 230 1969 |NA Transgradient 2,750 NE
9 RG03813 T11N R3E Sec.12 230 1969 |NA Transgradient 2,750 NE
10 RG32551-EXPL-1 T11N R3E Sec.12 430 1979 | Exploration Downgradient 1,250 E
11 RG32551 EXPL T11N R3E Sec.12 430 1980 |Exploration Downgradient 1,250 E
12€ RG46215 T11N R3E Sec.11 1986 | Residential Upgradient NA
13C€ RG03399 T11N R3E Sec.11 1959 | Residential Upgradient NA
14C RG28983 T11N R3E Sec.11 1977 | Residential Upgradient NA
15¢ RG43061 T11N R3E Sec.11 1985 | Residential Upgradient NA
16 RG00929 T11N R3E Sec.11 130 1957 | Residential Upgradient 5,500 NW
17 RG61952 T11N R3E Sec.11 131 1995 |Residential Upgradient 5,800 NW
18 RG15018 T11N R3E Sec.11 311 1967 | Residential Upgradient 5,750 NW
19 RG15014 T11N R3E Sec.11 311 1967 | Residential Upgradient 5,650 NW
20 RG25528 T11N R3E Sec.11 313 1974 | Residential Upgradient 5,600 W
21 RG13102 T11N R3E Sec.11 331 1965 |Residential Upgradient 5,600 W
22 RG04479 T11N R3E Sec.11 334 1963 | Commercial Upgradient 4,750 W
23 RG04481 T11N R3E Sec.11 334 1963 |lrrigation Upgradient 4750 W
24 RG04482 T11N R3E Sec.11 431 NA Commercial Upgradient 3,000 W
25¢ RG36315 T11N R3E Sec.13 1983 | Commercial Downgradient NA
26° RG23972 T11N R3E Sec.13 1973 |lrrigation/ Downgradient NA
commercial
27° RG27832 T11N R3E Sec.13 1976 | Residential Downgradient NA
28 RG54723 T11N R3E Sec.13 232 1991 Residential Downgradient 2,750 SE
29 RGO00055-A T11N R3E Sec.13 31 NA NA Downgradient 3,750 S
30 RG62070 T11N R3E Sec.13 434 1996 | Residential Downgradient 5,500 SE
31 RG64425 T11N R4E Sec.18 113 1996 | Residential Downgradient 4,150 SE
32 RG64071 T11N R4E Sec.18 133 1996 | Residential Downgradient 4,750 SE
33 RG54882 T11N R4E Sec.18 134 1992 Residential Downgradient 5,000 SE

34d NA T11N R3E Sec.12 444 NA Irrigation/ Downgradient 3,250 E

commercial

Refer to footnotes at end of table.
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Table 4-1 (Continued)
Wells Within 1-Mile Radius of the Former Coronado Municipal Landfill

Waell Groundwater Approximate
Location State Engineer Year Flow Relative to Distance from
Number Record Number Location® Drilled Use Site? Site (feet)

35 Not registered® T11N R3E Sec.13 144 NA City monitoring Downgradient 2,800 SE
36 Not registered® T11N R3E Sec.13 230 NA City monitoring Downgradient 2,750 SE
37 Not registered® T11N R3E Sec.11 441 1996 | City monitoring Upgradient 1,600 W
38 Not registered® T11N R3E Sec.12 330 1987 | Monitoring at site (MW-2) Within site
39 Not registered® T11N R3E Sec.12 330 1987 | Monitoring at site (MW-1) Within site
40 Not registerede T11N R3E Sec.12 340 1987 | Monitoring at site (MW-4) Within site
41 Not registered® T11N R3E Sec.12 340 1987 | Monitoring at site (MW-3) Within site

35ee Figure 4-2 for a description of location notation.

Groundwater flow relative to contours shown on Figure 2-6.
®Exact well location was not provided in legal description provided by the New Mexico State Engineer and is not plotted on
Figure 4-1.
dwell location obtained from the New Mexico Environment Department, 1996, Letter from D. Conover to R. Abitz, New Mexico
Environmental Department, Santa Fe, New Mexico.
®Monitoring wells are not required to be registered with the New Mexico State Engineer.

E = East.

MwW = Monitoring Well.
N = North.

NA = Not available.
NE = Northeast.
NW = Northwest.

R = Range.

S = South.

SE = Southeast.
Sec. = Section.

T = Township.

w = West.
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include 2, 3, 4, 5, and 6, and upgradient wells include 16, 17, 18, 19, 20, and 21 (Figure 4-1).
Table 4-1 provides a description of the wells.

The nearest commercial or irrigation well is approximately 0.5 mi upgradient and west of the
site (24, Figure 4-1). There are three additional irrigation and commercial wells within a
1-mi radius of the site: two upgradient and one downgradient (Figure 4-1). Two irrigation
wells listed in Table 4-1 are not shown on Figure 4-1 because they lack a detailed location

reference.

The nearest monitoring wells are within the boundaries of the former CML (38, 39, 40
and 41, Figure 4-1). There are three additional monitoring wells within a 1-mi radius of the
site: two downgradient (35 and 36, Figure 4-1) and one upgradient (37, Figure 4-1).

Table 4-1 provides a description of the wells.

There are two exploration wells approximately 0.25 mi downgradient and east of the site
(10 and 11, Figure 4-1), and there are three wells for which no use is identified (7, 8, and 9,
Figure 4-1). Table 4-1 gives a description of the wells.

The nearest municipal wells are outside the 1-mi radius in the Coronado Well Field,

approximately 1.5 mi southeast of the former CML (Figure 1-3).

Well Numbering System. The system of numbering wells and locations is based on the
State of New Mexico identification system as employed by the State Engineer Office. A
number designates a well and locates its position to the nearest 10-ac tract in the land
network (Table 4-1 and Figure 4-1).

The location number is divided into four segments. The first segment denotes the township
north of the New Mexico base line, the second segment indicates the range east or west of the
New Mexico principal meridian, the third segment indicates the number of the section within
the township, and the fourth segment indicates the 10-ac tract in which the well is situated.

A section is divided into four quarters, with the first digit of the fourth segment indicating the
quarter section (e.g., 2 indicates the northeast quarter section). Similarly, the quarter section
is divided into four 40-ac tracts and numbered in the same manner, with the second digit of
the fourth segment denoting the 40-ac tract of interest. The 40-ac tracts are divided into four

10-ac tracts, with the third digit of the fourth segment denoting the 10-ac tract. For example,
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well location number T11N R3E Sec.12 114 indicates the well is in the southeast 10-ac
quarter of the northwest 40-ac quarter of the northwest quarter of Section 12, Township 11
North, Range 3 East (Figure 4-2).
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5.0 Contamination Characterization

This chapter presents the data needs and investigative approach to collect data on the nature
and extent of contamination found at SWMU #8, the former CML. Based on a review of
previous investigations (Chapter 3.0) and potential receptor pathways (Chapter 4.0), data
needs were identified and a phased sampling plan was developed to address the nature and
extent of COCs in soil and water media. Table 5-1 summarizes the data needs for the HSWA
Module requirements and identifies the sampling and analysis actions necessary for obtaining

the data. Details on the data needs, technical approach, and sampling plan are given below.

5.1 Data Needs

The primary data need is to determine whether the former CML is the source for PCE
detected in MW-1, MW-2, and MW-4 or if the PCE is originating from an off-site source
(Phase I). If the former CML is determined to be the source of PCE, than data will be
collected to establish the nature and extent of COCs in groundwater (Table 5-1). This
characterization will include defining the vertical and horizontal extent of COCs previously
identified as being present in soil and groundwater samples (Phase II). Slug testing will be
conducted in monitoring wells to obtain information on hydraulic conductivity and
contaminant velocity within the aquifer. Subsurface-soil samples will be collected to identify
potential COCs in the soil underlying the fill and to investigate the potential migration of
COCs from the former CML. Soil-gas samples will be obtained from existing methane vents
and monitoring wells as well as planned monitoring wells to assess the nature and extent of
methane and VOCs in the subsurface. If a source is potentially present in the former CML, a
soil-gas survey will be conducted to identify source areas (Phase III). There are currently no
additional data needs for physical and environmental media characterization (e.g., geology,
sensitive species, etc). A sensitive species survey will not be performed because sensitive
species are absent from the site (Chapter 4.0). Level III analyses (EPA, 1987) will be
performed on all media samples to obtain data of sufficient quality to perform risk-assessment

calculations, if needed.

5.2 Sampling Plan

This sampling plan is designed to collect adequate samples to meet the data needs outlined in
Table 5-1. Specifically, a phased approach is outlined to collect data of sufficient quantity
and quality to determine whether regulated hazardous constituents are present at the site at

levels that would threaten human health or the environment. Sample collection will be
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Table 5-1

HSWA Module Requirements Related to
Contamination Characterization at SWMU #8,
Former Coronado Municipal Landfill

N.3(d)—Contamination Characterization
HSWA Module Data Needs Action
Requirement

N.3(d)(i) Characterize horizontal Place additional monitoring wells upgradient (Phase ),
and vertical extent of downgradient (Phase Il), and below the former CML (Phase |1)
groundwater (Figures 5-2 and 5-4). Collect groundwater samples and
contamination analyze for COCs listed in Tables 5-2 and 5-3.

Determine the velocity of Conduct slug tests (Phase ll) in existing wells MW-1, MW-2,
contaminant movement MW-3, and MW-4 and proposed wells MW-5, MW-6, and
MW-7.

N.3(d)(ii) Characterize horizontal Collect subsurface-soil samples from proposed welis MW-5
and vertical extent of soil (Phase ), MW-6 (Phase Il), and MW-7 (Phase ll) (Figure 5-4)
contamination and at horizon immediately below the former CML or 30-foot
chemical properties of soil | depth, above the water table, and within the top foot of the
within contaminant source | water table. Collect background subsurface-soil samples from
area proposed well MW-5 (Phase ). Analyze for COCs listed in

Tables 5-2 and 5-3.

N.3(d)(iii) Characterize surface Not applicable. The nearest surface-water feature is the Rio
water and sediment Grande, located approximately 2.5 miles northwest of the
contamination former CML.

N.3(d)(iv) Characterize particulate Coliect gas samples (Phase Il) from five of twenty-three
and gaseous existing methane gas vents (Figure 5-4) and analyze for
contaminants released COC:s listed in Table 5-3.
into the atmosphere

Conduct a soil-gas survey (Phase |ll} and collect 56 soil-gas
samples (Figure 5-6). Analyze for COCs listed in Table 5-4.
Surface-soil samples have been obtained and analyzed in a
previous investigation (Chapter 3.0).

N.3(d)(v) Characterize the nature, Sample MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7 for soil
rate, and extent of gas (Figure 5-4) and analyze for COCs listed in
releases of reactive gases | Table 5-3 (Phase [l). Sample existing methane gas vents for

soil gas (Figure 5-4) and analyze for COCs listed in
Table 5-3 (Phase ).

HSWA = Hazardous and Solid Waste Amendments.

CML
cocC
MW

= Coronado Municipal Landfill.
= Constituent of concern.
= Monitoring Well.
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performed according to the methodology presented in Appendix B. Quality control samples
(i.e., duplicates, matrix spikes, trip blanks, and equipment rinsates) will be collected as
specified in the DCQAP (Annex I). Following land surveys to establish sampling locations,
intrusive sampling will be conducted to characterize site background (subsurface soil) and

COCs in soil and groundwater.

5.2.1 Phase | Sampling Activities

Screened intervals in Philips’ existing wells MW-1, MW-2, MW-3, and MW-4 will be
evaluated to assess their continued use as monitoring wells. If screen lengths within the
groundwater table are greater than 20 ft in length, the wells will be reconstructed to meet the

monitoring requirements of NMED.

Figure 5-1 shows the decision logic for Phase I sampling activities, and Figure 5-2 indicates
sample locations. Philips will install MW-5 to collect background subsurface-soil samples
and upgradient groundwater samples. In the event perched groundwater is encountered in the
MW-5 borehole during drilling, the geologic characteristics of the aquitard will be described,
and a groundwater sample will be obtained. The samples will be analyzed for RCRA metals,
VOCs, SVOCs, and chlorinated pesticides. The City of Albuquerque will place two
additional monitoring wells to investigate upgradient groundwater quality (ABQ-1) and
groundwater contamination below the CML (ABQ-2) (Figure 5-2).

The data quality objective (DQO) for Phase I is to establish whether detected concentrations
of PCE in MW-1, MW-2, and MW-4 are the result of an off-site source or a source within
the former CML. The upgradient wells placed west of the former CML along the San Diego
Avenue easement (MW-5) and San Mateo Boulevard easement (ABQ-1) will accomplish this
objective (Figure 5-2). Level III analyses (EPA, 1987) will be requested for groundwater
samples to obtain data of sufficient quality to detect the presence or absence of upgradient
COCs with a minimum error and low probability of false negative results. The analytical
data will be of sufficient quality to allow Philips to pursue a no further action (NFA)
determination, if applicable.

Based on an assessment of groundwater quality in the upgradient wells MW-5 and ABQ-1,
Phase 1I sampling activities will be performed if groundwater samples obtained from these
wells indicate contamination is absent. A Phase I Report will be issued to NMED describing

the results of the Phase I investigation and any modifications to the proposed Phase II
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l Conduct Phase | field activities at Former Coronado Municipal Landfill (CML) J
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investigation. If COCs are found in upgradient wells MW-5 and ABQ-1, an off-site source is
indicated and the RFI Report/NFA Proposal will be prepared (Figure 5-1).

5.2.2 Phase Il Sampling Activities

Figure 5-3 shows the decision logic for Phase II sampling activities, and Figure 5-4 gives
sample locations. The nature and extent of groundwater and subsurface-soil contamination
below and downgradient of the former CML will be investigated by placing MW-6 and
MW-7 within and directly east of the former CML (Figure 5-4). Additionally, soil-gas
samples will be obtained from the existing MW-1, MW-2, MW-3, MW-4, and MW-5, the
newly installed MW-6 and MW-7, and the existing methane gas vents 4, 5, 12, 18, and 21
(Figure 5-4). The City of Albuquerque will place additional monitoring wells ABQ-3 and
ABQ-4 to investigate potential off-site migration of PCE south of the former CML
(Figure 5-4).

The DQOs for Phase II are to establish the vertical and horizontal extent of contamination in
groundwater and susbsurface soil and to determine the hydraulic conductivity and
groundwater velocity below the site. Collection of subsurface-soil and groundwater samples
from new monitoring wells placed within and downgradient of the former CML (MW-6,
MW-7, ABQ-3, and ABQ-4) will accomplish these objectives (Figure 5-4). Additionally,
soil-gas samples will be collected from wells MW-1 through MW-7 to assess this potential
source of contamination. Slug-testing will be performed on all Philips wells to determine the
hydraulic gradient, which will be used to calculate an average linear groundwater velocity.
Level III analyses (EPA, 1987) will be requested for soil, gas, and groundwater samples to
obtain data of sufficient quality to detect the presence or absence of COCs with a minimum
error and low probability of false negative results. The analytical data will be of sufficient

quality to allow Philips to pursue an NFA determination, if applicable.

Groundwater Samples. Philips proposes to locate MW-6 and MW-7 below and
downgradient of the former CML, respectively (Figure 5-4). MW-6 will be placed
immediately south of existing MW-1 to investigate the vertical extent of PCE and other
potential COCs. This location was selected because past groundwater samples recovered from
MW-1 have had the highest PCE concentrations relative to samples from MW-2, MW-3, and
MW-4 (Figure 3-3). The depth of completion for MW-6 will be determined by continuous
coring of the stratigraphy below the water table to identify the first significant aquitard layer
(e.g., a clay or silty clay layer greater than 18 in. thick) or until a depth of 50 ft below the
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water table is reached, whichever is encountered first (Figure 5-3). MW-7 will be completed
at the top of the groundwater table and located on the east side of Interstate-25 where it
intersects Glendale Avenue (Figure 5-2). The MW-7 location was selected to investigate
potential off-site migration of PCE and its degradation products. In the event perched
groundwater is encountered in any of the boreholes during drilling, the geologic
characteristics of the aquitard will be described, and a groundwater sample will be obtained.
All groundwater samples will be analyzed for RCRA metals, VOCs, SVOCs, and chlorinated
pesticides. The City of Albuquerque will place monitoring wells ABQ-3 and ABQ-4 south of
the former CML to investigate potential off-site migration of COCs (Figure 5-4).

Philips’ monitoring wells (MW-1 through MW-7) will be slug-tested to determine the
hydraulic conductivity, which will be used to calculate an average linear groundwater velocity
(Figure 5-3). The groundwater velocity will be used to estimate the migration time of
potential COCs to identified off-site wells downgradient of the former CML (Figure 4-1).

Subsurface-Soil Samples. The borings advanced for MW-6 and MW-7 will be sampled
to investigate potential contamination in subsurface soil (Figures 5-3 and 5-4). After
obtaining a soil sample from MW-6 and MW-7 from below the landfill material or the 30-ft
horizon, the boring for MW-6 will be advanced at 5-ft intervals and an 18-in. split-spoon
sample will be taken at each 5-ft interval. The 18-in. split-spoon core will be screened with a
flame ionization detector to determine whether VOCs are present in the soil. Soil samples
will be taken if screening indicates contamination. Both borings will sample subsurface soil
above and below the water table prior to completing and developing the wells. The soil
samples will be analyzed for RCRA metals, VOCs, SVOCs, and chlorinated pesticides.

Soil-Gas Samples. Soil-gas samples will be collected from existing methane vents 4, 5,
12, 18, and 21 to determine the nature and extent of any gaseous COCs that may be venting
to the atmosphere (Figures 5-3 and 5-4). Subsurface gas will also be investigated by
obtaining soil-gas samples from the vadose-zone screened intervals of MW-1, MW-2, MW-3,
MW-4, MW-5, MW-6, and MW-7. Soil-gas samples will be analyzed for methane and
VOCs.

Data Assessment. Based on the analytical results for groundwater, subsurface-soil, and

gas-soil samples, an assessment will be made to determine whether identified COCs pose a

risk to human health or the environment (Figure 5-3). If there is no significant risk present,
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the RFI Report/NFA Proposal will be prepared. The identification of significant risk will
result in the implementation of Phase III field activities, which will identify the source areas
of the COCs.

5.2.3 Phase lll Sampling Activities

Figure 5-5 shows the decision logic for Phase III sampling activities, and Figure 5-6 gives
sample locations. Phase III sampling activities will involve conducting two soil-gas surveys
above the known extent of landfill material to locate potential COC sources in the landfill
material. Two grids will be laid out as 140- by 140-ft cells, and gas probes will be inserted
to a depth of 15 ft at each node point (Figure 5-6). Gas samples will be collected and
analyzed for methane and VOCs. Analytical results will be used to identify potential COC

sources within the landfill.

The DQO for Phase III is to identify COC sources within the former CML using a soil-gas
survey. Sampling grids will be laid out above areas documented to contain landfill refuse and
58 nodes will be sampled (Figure 5-6). The sample density will be sufficient to contour the
analytical results and identify potential COC sources in the former CML. Level III analyses
(EPA, 1987) will be requested for collected gas samples to obtain data of sufficient quality to
detect the presence or absence of COCs with a minimum error and low probability of false
negative results. The analytical data will be of sufficient quality to allow Philips to pursue an
NFA determination, if applicable.

5.2.4 Quality Control Samples

Quality control samples collected as part of the RFI sampling activities include trip blanks,
duplicates, and equipment rinsates. Trip blanks will be used to assess VOC contamination of
the sample container or contamination resulting from handling procedures. The trip blank
will be handled in the field in a manner similar to the sample containers and will be shipped
to the laboratory in the same cooler as the samples. One trip blank will accompany each
sample shipment for groundwater analysis, and VOC analysis will be requested for the trip

blank on the chain-of-custody form.

Duplicate samples will be collected from groundwater, soil, and gas media to assess the

precision of laboratory sampling and analysis protocol. The groundwater sample duplicate
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r Conduct Phase lit field activities at SWMU #8, Former Coronado Municipal Landfill (CML)
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will be collected from MW-5 and duplicate soil samples will be obtained from B-1 (surface
soil) and MW-7 (subsurface soil). A duplicate gas sample will be obtained from MW-6. All

duplicates will be analyzed for the same parameters as the original samples.

Equipment rinsate samples will document the effectiveness of the decontamination process.
Equipment rinsates will be collected prior to initiating sampling activities at each boring and
monitoring well. The equipment rinsate will be collected by pouring deionized water through

a decontaminated split-spoon sampler or shovel into appropriate sample bottles.

5.3 Analytical Requirements

All samples collected during the RFI activities at the former CML will be analyzed according
to the methods listed in Tables 5-2, 5-3, and 5-4. The DCQAP (Annex I) specifies
requirements on laboratory quality assurance/quality control and data validation. The

analytical requirements include:

» Site background samples—RCRA metals, VOCs, SVOCs, and chlorinated
pesticides

* Groundwater samples—RCRA metals, VOCs, SVOCs, and chlorinated pesticides

* Subsurface-soil samples—RCRA metals, VOCs, SVOCs, and chlorinated
pesticides

* Soil-gas samples—VOCs, methane gas.

Level III analyses (EPA, 1987) will be requested on all samples to collect data of sufficient
quality to detect the presence or absence of COCs with a minimum error and low probability

of false negative results.
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Table 5-2

Sample Summary for Phase | RFl Activities
at the Former Coronado Municipal Landfill

Sample Media, Quality Control Samples
Type, and Container Type/ Sample Number of
Collection Method Parameters Laboratory Methods Volume Preservatives Holding Times | Interval Depth Samples Duplicates Rinsates Btanks
Groundwater, grab, VOCs EPA Method 82402 Glass vial, HCL, Cool 14 days 210-260 ft 1b
portable pump 3 x 40-mL 4°C 1 1 1
a s b
(MW-5 Figure 5-2) SVOCs EPA Method 8270 Amber glass, 2 L Cool 4°C 7 days ext./40 210-260 ft 1 1 1 1
days after ext.
Chlorinated pesticides EPA Method 80802 | Amber glass, 2 L Cool 4°C 7 days ext./40 210-260 ft 1P 1 1 1
days after ext.
RCRA metals EPA Method 6010/ Poly, 1L HN03, Cool 28 days/ 210-260 ft 1b 1 1 1
7000% 4°C & months
Subsurtface soil, VOCs EPA Method 82402 Glass, 125 mL Cool 4°C 14 days 30-30.5 ft 1 1 1 1
discrete, spit spoon 10-#t int. AWT 1 NA NA NA
(MW-5, Figure 5-2) 0-12 in. BWT 1 NA NA NA
SVOCs EPA Method 82702 Glass, 125 mL Cool 4°C 7 days ext./40 30-30.5 ft 1 NA NA NA
days after ext. 745 int. AWT 1 NA NA NA
. 0-12 in. BWT 1 1 1 1
Chlorinated pesticides EPA Method 80802 Glass, 125 mL Cool 4°C 7 days ext./40 30-30.5 ft 1 NA NA NA
days after ext. I™45 int. AWT 1 1 1 1
0-12 in. BWT 1 NA NA NA
RCRA Metals EPA Method 6010/ Glass, 125 mL Cool 4°C 6 months 30-30.5 ft 1 NA NA NA
a
7000 10-ft int. AWT 1 1 1 1
0-12 in. BWT 1 NA NA NA

8y.S. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste Physical/Volumes 1A and 1B: Laboratory Manual Physical/Chemical Methods,” 3rd ed., SW-846, Office of Solid Waste
and Emergency Response, U.S. Environmental Protection Agency, Washington, D.C.
by perched water is encountered during drilling, additional samples will be collected.
AWT = Above groundwater table.

BWT = Below groundwater table.

°C = Degrees Celsius.

EPA = U.S. Environmental Protection Agency

ext. = Extraction.

HCL = Hydrochloric acid.

HNOj = Nitric acid.

int. = Interval.

MW = Monitoring well.

NA = Not applicable.

RFI = RCRA Facility Investigation.
SVOC = Semivolatile organic compound.
VOC = Volatile organic compound.
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Table 5-3

Sample Summary for Phase Il RFI Activities
at the Former Coronado Municipal Landfill

Sample Media, Type, Quality Control Samples
and Collection Laboratory Container Type/ Sample Number of
Method Parameters Methods Volume Preservatives | Holding Times | Interval Depth Samples Duplicates | Rinsates Blanks
Groundwater, grab, VOCs EPA Method Glass vial, HCL, Cool 4°C 14 days 210-260 ft b
portable pump 82407 2 x 40-mL 1 1 1
(MW-6 and MW-7 SVOCs EPA Meghod Amber glass, 2 L Cool 4°C 7 days ext./40 210-260 ft 20 1 1 1
Figure 5-4) 8270 days after ext.
Chlorinated pesticides EPA Method Amber glass, 2 L Cool 4°C 7 days ext/40 210-260 ft 2b 1 1 1
80804 days after ext.
RCRA metals EPA Method Poly, 1L HNO,, 28 days/ 210-260 ft 2b 1 1 1
6010/7000° Cool £C 6 months
Subsurface soil, VOCs EPA Method Glass, 125 mL Cool 4°C 14 days 30-30.5 #t¢ 2 1 1 1
discrete, split spoon 8240° 01 Ik, AVT 20 NA NA NA
%\ﬁlg sa:t; MW-7, 0-12 in. BWT 2 NA NA NA
SVOCs Eszhggghod Glass, 125 mL Cool 4°C zat:lasy:ﬂee):i.éﬁ) 30-30.5 fi€ 2d NA NA NA
"I 10-ft int. AWT 2 NA NA NA
0-12 in. BWT 2 1 1 1
Chlorinated pesticides EPgol\ggghod Glass, 125 mL Cool 4°C Zat;zy:hee?.éﬁ) 30-30.5 ft° 2d NA NA NA
"1 10-ft int. AWT 2 1 1 1
0-12 in. BWT 2 NA NA NA
RCRA Metals EPA Methog Glass, 125 mL Cool 4°C 6 months 30-305 i€ 2 NA NA NA
601077000 10-4t int. AWT 2od 1 1 1
0-12 in, BWT 2 NA NA NA
Soil gas, grab,’ Methane ASTM D1946° SUMMATM None required None 20-30 ft 5 NA NA NA
SUMMA™ canister canister 200230 fi 7 1 1 1
(Figure 5-4) VOCs EPA Method SUMMATM None required None 20-30 ft 5 1 1 1
70-14 canister 200-230 ft 7 NA NA NA

4.s. Environmental Protection Agency, 1986, “Test Methods for Evaluating Solid Waste Physical/Volumes 1A and 1B: Laboratory Manual Physical/Chemical Methods,” 3rd ed., SW-846, Office of Solid Waste and Emergency
gesponse, U.S. Environmental Protection Agency, Washington, D.C.
If perched water is encountered during drilling, additional samples will be collected.
Cactual depth for boring MW-6 will depend on landfill thickness.
Number of samples for boring MW-6 may increase depending on VOC field screening.
€american Society for Testing and Materials, 1994, *Standard Practice for Analysis of Reformed Gas by Gas Chromotography,” D 1946-30, American Society for Testing and Materials, Philadelphia, Pennsylvania.

AWT = Above groundwater table. HCL = Hydrochloric acid. NA = Not applicable.

BWT = Below groundwater table. HNO5 = Nitric acid. RFI = RCRA facility investigation.

°C = Degrees Celsius. int. = Interval. SVOC = Semivolatile organic compound.
EPA = U.S. Environmental Protection Agency MW = Monitoring well. vOoC = Volatile organic compound.

ext. = Extraction.
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Table 5-4

Sample Summary for Phase Il RFI Activities
at the Former Coronado Municipal Landfill

Total Quality Control Samples
Sample Media, Number
Typs, and Container Type/ Sample of
Collection Method Parameters Laboratory Methods Volume Preservatives Holding Times | Interval Depth | Samples | Duplicates Rinsates Blanks
Soil gas, grab, Methane ASTM D1946° | SUMMAT™ canister | None required None Grid 1 18 1 1 1
SUMMA 15 ft
canister
Grid 2 38 2 2 2
(Figure 5-6) 1sft
VOCs EPA Method SUMMA™ canister | None required None Grid 1 18 1 1 1
TO-142 15 ft
Grid 2 38 2 2 2
15 ft

3U.s. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste Physical/Volumes 1A and 1B: Laboratory Manual Physical/Chemical Methods,” 3rd ed., SW-846, Office of Solid Waste
and Emergency Response, U.S. Environmental Protection Agency, Washington, D.C.
b American Society for Testing and Materials, 1994, “Standard Practice for Analysis of Reformed Gas by Gas Chromotography,” D 1946-80, ASTM, Philadelphia, Pennsyivania.

ASTM = American Society for Testing and Materials

RFi = Resource Conservation and Recovery Act Facility Investigation.

vOoC

= Volatile organic compound.
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APPENDIX A
METHANE MONITORING DATA

This appendix presents monitoring data for outdoor methane gas vents and indoor monitoring
points surrounding and within the Philips facility. Outdoor methane gas vents were monitored
from February 1983 to May 1993, and indoor methane gas vents were monitored between
June 1990 to September 1991. The methane monitoring was a voluntary program that ceased
in May 1993, because there was no longer any significant detection of methane in the vents.
The highest outdoor detection of 39,000 parts per million (ppm) (78-percent lower explosive
limit [LEL]) occurred on October 20, 1989, from Vent 35. The second highest outdoor
detection of 28,500 ppm (57-percent LEL) occurred on October 15, 1990, from Vent 21.
Indoor monitoring data levels never exceeded 500 ppm. The most recent data available show
that levels are at or below 500 ppm (1-percent LEL) in all vents. There is a direct correlation

between methane concentration in ppm and percent LEL (Figure A-1).

Monitoring of 35 outdoor methane gas vents began in February 1983. In March 1987, Vents
30 and 31 were removed for construction and were no longer available for monitoring. Vent
29 was knocked over during construction in September 1987 and was not monitored during
that period. Monitoring on Vent 29 resumed in March 1988 after it was repaired. Vents 32
through 35 were not monitored in May 1993. As of May 1996 23 outdoor methane vents
exist at the site (Figure 3-1). Twelve of the original 35 outdoor methane vents are no longer

available for monitoging.
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FORM A

OQUTSIDE METHANE MONITORING WORKSHEET
QUARTER: ZL TIME: /0. 00 gan DATE: 5= /72-9.3
DATE EXOTOX CALIBRATED: {Q /92 ANALYST: e bo. D 2ac/S fceers
VENT ¢ $ LEL = ppm Methane
1. o B = <500
2 o = {so00o
3 525 : = 5D
4 o = L5500
5 i = {500
6 - = {50>
7 : = <500
8 Y2 : = {500 .
9 % . = { 500
10 = {50
11 VZi - = { 500
12 zZ = { 00
13 %] : = R&12le]
14 [~ ' = { 500
15 & ' = (Yoo
16 .8 = (500
17 7] = <500
18 - /4] - = {Soo
19 & ‘ = SO
20 . Z - = < 500
21 & : = {500
22 & : = <500
23 2] : = < 500
24 Z : = L5007
25 g = <509
26 = L5090
27 o = {500
28 % ‘ = (500
29 Z = (SDO
32 ' =
33 =
34 =
35 =
SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: 3 TIME: 2.3©2pm DATE: G-21-92
DATE EXOTOX CALIBRATED: 3-[9-92  ANALYST: O, Basadolra

VENT # % LEL x 500 = ppm Methane
1. < | = < S0
2 £ { = < Soo
3 < | = <500
4 LA = <500
5 <t = <~ 5co
6 < 4 = < =00
7 < ! = <SOD
8 <4 = <500
9 <1 = <50

10 < | = <500
11 <\ = <=0
12 <L = <500
13 <3 = < 5D
14 < = <S50
15 £\ = < 52D
16 < = <2500
17 <i = L5TO
18- - < | ' = <520
19 - <\ = <=0
20 < = <S50
21 <\ = <500
22 <\ = <500
23 < = <50
24 <\ = < Soo
25 <\ = <500
26 < | = <500
27 < = <Sco
28 <\ = <Sco
29 < = <Sov
32 _ £\ = < 500
33 24 = <.50p
34 < { = < Boo
35 <, l = <500

SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: 9 0 TIME: _(0 fw~ DATE: 6-2(-97
DATE EXOTOX CALIBRATED: _3—19- 97 ANALYST: MW

VENT # $ LEL x 500 = ppm Methane
1. < = < oo
2 <1 = <_Soo
3 < _| = <_5x
4 < | = <__So
5 < i = < _=C
6 < ) = X _Sro
7 [ = < _Soo
8 £ ! = < 5@0
9 < / = < _ 5ro

10 £/ = < Sww
11 </ = < &Svoo
12 < 7 = < o
13 </ = <. 5vo
14 < = < oo
15 T = 500
16 <L/ = < Hpo
17 < /- = <. Soo
18- B < / = < Soo
19 1 = STl
20 - 1 = =po
21 1 = =00
22 1 = SO0
23 < / = < =[Ho
24 < | = < 5pp
25 </ = < 5o
26 <_J = <. Hop
27 < = < Svo
28 < |/ = < S
29 < = < o
32 < = < =
33 < J = < 30
34 < ] = < Do
35 < ) = < <oo

SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: 1 TIME: 4’50’5,,41 DATE: /-3©0F2Z
DATE EXOTOX CALIBRATED: 9-//-9/ ANALYST: 47~ [/ 28ar

VENT # % LEL x 500 = ppm Methane
1. L] = 500
2 < 1 = {50
3 Z ! = LS00
4 <\ = <800
5 = L5000
6 § = <5006
7 é 1 = <S5COD
8 ] = L0
9 <1 = 50

10 <\ = <s00
11 2 | = £ S5De
12 ' 5' 1 = <596
13 £ = ' {o’_oo
15 —5T - 252
16 = < 500
17 / = (5"0‘0
18 - " , <t = £ 500
19 <1 = <560
20 . i = <500
21 <1 = 580
22 <1 = éﬂoo
23 = 500
24 <] = <580
25 < = <5¢0
26 = <500
§z = I ==
| = < ©
29 | = {500
32 g_c = <=0
33 £ = (Z%o
34 £ = <B00
35 < = {520

SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM A

OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: {Z TIME:

DATE EXOTOX CALIBRATED: Z-//- 7/

- 3N

DATE:

h sl

ANALYST: £ Z/,&ﬁ Y. 74

VENT # $ LEL X 500 = ppm Methane
1- Z /.o = { 500
2 _O = Z  LOD
3 L© = <  LOO
4 23-0 = < 5O
5 o) = < ABDO
6 £ (.0 = < 500
7 Ke) = L LOD
8 .O = £ 500
9 - = < £ DO
10 . = L 5800
11 = [y

12 = Z ;§£Q€%
13 = £ 500
14 = l 500
15 = < {?@ﬁ
16 = ©
17 /. = L ZoO
18 - - R = < S5O0
19 - A ‘ = 5 %m
20 . ; = 00 |
21 ] = %goa
22 ( = O
23 % . O = L gcoo
24 < 20 = /4 o0
25 L = é. 400
26 . = 5

2 S B 10,
28 < /.0 = L HTD
32 é E,@ = L

33 O =

34 /-’O =

35 L 7.0 __ = L 560

SIGNETICS~-ABQ CAGE 18324 861-1086 09/11,/89
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FORM A .. - OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: :’2 - _ TIME: 2:30 Pw~ | DATE: 7_23_ c/:
DATE EXOTOX CALIBRATED: 9-i(-9] ANALYST: Ked Urpan

D Braosiae

ppm Methane

VENT # L % LEL x 500 =
1. - L).o = < OO
2 £ .o = L 500
3 L<}l.0 = V1%
4 < .9 \ = < 400
S <l:.0 = L 500
6 £ 1.9 = < _#00
7 < [.e L= < Ss00
8 < (.9 .= X 500
9 < (Lo = < s
10 <4{.9 = < o
11 <10 = < __spo
12 _<L1l.0 = < 5BO
13 <j.o = L 0D
14 <10 = é 40D
15 /]-0 = ,7/
16 <o = < %
17 L9 = _L%__’
18 - {10 = < o
19 o <10 = Y
20 PAR- = < 50D
21 5.0 = 2S00
22 410 = LS00
23 12.0 = (booo
24 <[.0 = L Coo
25 <l.0 = <{ Coo
26 Ll = < <po
27 <l.o = < _5oe
28 <£}.0 = < Soo
29 <1.0 = < 5o
32 <10 = <5Sco
33 Llo = < 500
34 <l.0 = Z5oo
35 Lo = < Soe

SIGNETICS-ABQ _ CAGE 18324 861-1086 09/11/89




FORM A INDOOR_METHANE MONITORING WORKSHEET |
QUARTER: TIME: DATE: L 735-F)
DATE EXOI0OX CALIBRATED: Q- ([- ANALYST: D RRaAd<HAWD
K yeRaeg

LOCATION % LEL x 500 = ppm Metharne
1. Tunnel, Seams <].o = <§oo
2. Energy Center, _

Boiler #1 <L .z = < S oo
3. Energy Center,

Boiler #2 < ILZ = <‘§OD
4, Energy Center,

Boiler Gas Line <{.0 = <500
5. Shipping & Receiving

SW Corner 4‘10 = < S0
6. Spacer in Hall between

old labs Lo = { Soo
7: Drilled hole in floor, _ :

FAB 24 B Llo = £ Soo
8. Cracks in floor, FAB 24 Lo = < Soo
9. East Side of South

Tunnel, Cu pipe L |.0 = < Soo
10. North End of ‘r-tunnel,

Cu rod Ll.o = < Soo
11. Crack in West end of

North Tunnel, near door <l.o = LS00
12, Crack in floor in DI, _

near West door <I1.0 = LS00
13. Crack near Chemical Loadi

bock : M Lo = L5500
SIGNETICS-ABQ CAGE 18324 861-1087 05/17/90
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OUTSIDE METHANE MONITORING WORKSHEET

FORM A

/-7

K Lfeses

f{f

TIME: .50 /fn DATE:

Z
DATE EXOTOX CALIBRATED:

QUARTER:

ANALYST:

0

B /}‘
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FORM A INDOOR METHANE MONITORING WORKSHEET |

QUARTER: /- TIME: 7. 20 7 DATE: £5-7-F/
DATE EXOTOX CALIBRATED: s7°-4-5() anaLyst: A Z/;;,éeﬂ/./

LOCATION $ LEL x 500 = ppm Methane
l. Tunnel, Seams 4{ | = 4’5ﬁ9&
2, Energy Center,
Boiler #1 / = 580
3. Energy Center, P
Boiler #2 ~ / = v
4. Energy Center, < / .
Boiler Gas Line : = {57re
S. Shipping & Receiving _
SW Corner 4| = <520
6. Spacer in Hall between .
old labs 9 - < P
7: Drilled hole in floor, L] _ _
FAB 24 n = . = {520
8. Cracks in floo;, FAB 24 < = \/5/00
9. East Side of South , _
Tunnel, Cu pipe \—z = < 520
10. North End of T-Tunnel, < .
Cu rod Z = L FEC

11. Crack in West end of . _
North Tunnel, near door < = L 5¢¢Q

12. Crack in floor in DI, _
near West door 4\[ = € 500

13, Crack near Chemical Loading ¢
Dock [ = <50P

SIGNETICS-ABQ CAGE 18324 861-1087 05/17/90




FORM A INDOOR METHANE MONI'TORING WORKSHEET
QUARTER: [ rIME: || 30 Bm DATE:
DATE EXOTOX CALIBRATED: [2-cd-G0 ANALYST: K LVJ\ ;C LJp, o
LOCATION $ LEL x 500 = ppm Metharne
1. Tunnel, Seams Lz = < SOO
2. Energy Center, ] -
Boiler #1 < l = < DO
3. Energy Center, X I —
Boiler #2 < = < 130(‘)
4. Energy Center,
Boiler Gas Line < , = _ é‘oo
5. Shipping & Receiving l _
SW Corner < = < Sen
6. Spacer in Hall between
old labs < / = <:\ EiﬂiD
7. Drilled hole in floor, [ ‘ . :
8. Cracks in floor, FAB 24 4 l = <:\ . )
9. East Side of South o
Tunnel, Cu pipe 4;.[ = <;\_<52513
10. North End of r-Tunnel, .
Cu rod < I = <:_;EE§ZD
11. Crack in West end of _
North Tunnel, near door <\l = < SO
12, Crack in floor in DI, —
near West door < l = SO0
13. Crack near Chemical Loading ’
Dock L = <:;,.F;%:f>

SIGNETICS-ABQ

CAGE 18324

861-1087

05/17/90




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: ] TiME: |[Yo © DATE: |-3/-9/
DATE EXOTOX CALIBRATED: |[2-0Y4-9D  ANALYST: J(.Lwﬁ\\/

VENT # % LEL x 500 = ppm Methane
1. £ | = S Seo
2 B __LI — = Yol
3 2 | = < sSeo
4 < { = SSco
5 <] = < Soco
6 <f = S Sop
7 e = CSoo
8 <] = \ So o
9 </ = SSOo

10 < | = S Sco
11 <] = S Beo
12 ' < = CSoo
13 </ = SSoo
14 ¢f = < 5o
15 < = C Sco
16 < = C Eoo
17 42 = < 506
18- - </ ‘ = S Sop
19 ) <f = < 500
20 _<f = < Spo
21 </ = SFoo
22 </ = . GO0
23 </ = LS00
24 42 = < Soo
25 46 = ~ S0 0O
26 < = < Soo
27 ___C_/____ = < Soo
28 cl = <« 560
29 < | = < o0
32 < | = ¢ So6
33 < = C SEO
34 < [ = < 5oo
35 </ = £ 500D

SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: 4 TIME: /0. Am DATE: |o¢:€(90
DATE EXOTOX CALIBRATED: 5(24{90 ANALYST: D Bepd<haud

VENT # $ LEL x 500 = ppm Methane
1. o = <Lspo
2 £y = <LSco
3 e = <. S0O
4 o = < 500
5 (D = Sooco
6 £ = < Sco
7 o = <S00
8 o = <00
9 & = <Sed

10 s = < Sod
11 o = < So0
12 ‘ o = << po
13 o = < Spo
14 = = < =)
15 o = < Soco
16 = = {Sco
17 o = {Soo
18 - &£ ) = < S o
19 - & ' = <. So0
20 A = /1200
21 5% = 24 Soo
22 S‘ﬂ = 32 000
23 /! = = 500
24 Iz = ' S oD
25 o = £ <Spo
26 o = <Sco
27 s = £LSoo
28 o = L Soo
29 & = <{soc
32 =y = L oo
33 s = { Sbo
34 & = < Soe
35 o = <Soc

SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM A

INDOOR METHANE MONI'TORING WORKSHEEYT |

—

QUARTER: 'BQD

DATE EXO10OX CALIBRATED: 5{24[20

TIME: ok *Ogm

DATE:

anacysr: O Redalo

/0f I5{9O

LOCATION % LEL x 500 = ppm Methane
1. Tunnel, Seams O = <'7)/OC>
2, Energy Center, .
Boiler #1 @ = < QO
3. Energy Center, .
Boiler &2 O = < S o
4. Energy Center,
Boiler Gas Line O = < = co
5. Shipping & Receiving .
SW Corner 0 = <‘DOO
6. Spacer in Hall between
old labs S = .I'TDO
7. Drilled hole in floor, ) , o
FAB 24 - O = < Soo
SQ&MS -
8. <raeks in floor, FAB 24 O = < 5O
9. East Side of South
Tunnel, Cu pipe \ = 5o0a0
10. North End of ‘I-Tunnel,
Cu rod O = < 500
11. Crack in West end of —
North Tunnel, near docr O = <. D00
12, Crack in floor in DI, —
near West door O = < 500
13. Crack near Chemical Loading
Dock O = < SO
SIGNETICS-ABQ CAGE 18324 861-1087 05/17/90




TO: Gary Mavrakis, Karl Giron
From: Bertha M. Stange

Date: June 14, 1990

Subj: Methane Monitoring Quarter 2

This report will mark the beginning of a new report since the
indoor monitoring worksheet has been completely changed. I’'m
also going to be sending this to Karl so he will know what I

am doing concerning environmental tasks. Those points measuring
zero are reported as <500ppm. Vents 30 and 31 are not available
anymore.

OUTSIDE METHANE POINTS

VENT # 6-13-90
ppm Methane
1 <500
2 <500
3 B <500
4 - <500
5 <500
6 <500
7 <500
8 <500
9 <500
10 500
11 500
12 500
13 500
14 500
15 500
16 500
17 500
18 500
19 <500
20 <500
21 <500
22 <500
23 <500
24 500
25 500
26 <500
27 <500
28 <500
29 <500
32 <500
33 <500

34 <500



35 <500

INDOOR METHANE POINTS

6-13-90
ppm Methane

1. Tunnel, Seams <500
2. Energy Center,

Boiler #1 <500
3. Energy Center,

Boiler #2 <500
4. Energy Center

Boiler Gas Line <500
5. Shipping & Rec.

SW corner <500
6. Spacer in hall

bet. old labs <500
7. Drilled hole in

floor,FAB 24 <500
8. Cracks in floor,

FAB 24 <500
9. East side of South

tunnel, Cu pipe 500
10.North end of T-

tunnel, Cu rod 500

l1l1.Crack in west end
of N tunnel, near

door <500
12.Crack in floor in
DI, West door <500

13.Crack near chemi-
cal loading dock <500



FORM A

OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: ol

TIME: _ 0. 3D paTe: (- 13-

DATE EXOTOX CALIBRATED: 5-\-Go ANALYST: Ewk/\k M.gw
\J

VENT #

WO JdAWU i WN -~

% LEL x 500 ppm Methane

CIS0RRCO

jo,
255
SO

<oQ0
SO0

L | L (| L I T (T O T 2N TN T T TS I (O (O

oloiola|AOR (L CIon e B EIMA
ST TR

i

SIGNETICS-ABQ

CAGE 18324 861-1086 09/11/89




! FORM A INDOOR METHANE MONITORING WORKSHEET |

/| QUARTER: 2 TIME: \.30O DATE: Lo—qg—c(a
DATE EXOTOX CALIBRATED: 5-2N -G o ANALYST :%»th—» M. g‘("’wq;(
Lo\ Z
LOCATION % LEL x 500 = ppm Methane
1. Tunnel, Seams C2 = O
2. Energy Center,
Boiler #1 §2 = O
3. Energy Center,
Boiler #2 O = O
4. Energy Center,
Boiler Gas Line () = @,
5. Shipping & Receiving
SW Corner C:) = C:>
6. Spacer in Hall between
old labs O = @
7. Drilled hole in floor, : _
FAB 24 _ A ) A = o
8. Cracks in floor, FAB 24 O = CD
9. East Side of South
Tunnel, Cu pipe | = 500
10. North End of I'-Tunnel,
Cu rod 1 = Nele'
11. Crack in West end of
North Tunnel, near door O = O
12. Crack in floor in DI,
near West door D = @
13. Crack near Chemical Loading
Dock C7 = D
SIGNETICS-ABQ CAGE 18324 861-1087 05/17/90




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: _ 4l TIME: 120 o~ paTE: \ 003
— 1 .
DATE EXOTOX CALIBRATED: 4-D8-89 anaryst: ( WOelser BSL@AC&K

VENT # % LEL x 500 = ppm Methane
1. 4 / = £ 500
2 | = < s00
3 i = 500
4 4 = L5000
5 = GTo00
6 Q‘ = ol
7 | = <500
8 . /Zl = <500
9 < = L4500

10 <J = <500
11 < | = <500
12 ' < = < 500
13 < = C L 500
14 < | = £500
15 / = Sco
16 / = so0
17 / = 50
18 - - ‘ l : = JUU
19 - ] ' = £{s5T0
20 4] = (500
21 < = 45730
22 A = £500
23 = 2500
24 4{ = < 500
25 < [ = £.<C0
26 < = <520
27 </ = <50
28 < = {5pD
29 ! = 50l
32 < | = <S¢ 0
33 £ = € <20
34 j = 200D
35 75 = 35000

SIGNETICS-ABQ CAGE 18324 861-1086 09/11/89




FORM B OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: Sa_é TIME: _| . 500~ DATE: O\ -\p -Qq
y e N S
DATE EXOTOX CALIBRATED: 1 -20-0h CWJ;L:J S E =
VENT ppm Methane
1 <SO© (P~
2 CSe0 '
3 L So0
4 < Sco
5 L <o
6 Shoe
7 —~0cC
8 <H 00
9 e
10 < 50
11 LS00
12 D00
13 < D00
14 < SOD
15 < Seo
16 LS00
17 ‘ < S 00
18 . 2S00
19 - <~ 5CD
20 3500
21 9 00
22 =Xl
23 . . 2500
24 < Soo
25 <50
26 <~ SgO
27 < S00
28 { S00
29 L Soo
32 £ SobD
33 L SO0
34 £ <
35 eele)

Sampling points #30 and‘#31 were taken out during construction.

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM B

OUTDOOR METHANE MONITORING REPORT FORM

QUARTER d

TIME: G ST rhn

DATE EXOTOX CALIBRATED: 4//975"/1?1

2
=]

WO ~dOo Ut b WwWN -~

DATE: _ /. /o<

ppm Methane

<3506

Y40

L3220

LA O

LgZ0

{500

<S20

£3z¢C

<3zo

< F20

<S¢l

< 20

<3500

< 5o

[ YAlS)

<STO

<520

ANY48

<520

L5220

<500

£S5¢D

L Yalni

< KTO

<. 5O

<500

<s?o

S Y ake)

LT

<Hqge

Lg00

<500

<70

Sampling points #30 and #3]1 were taken out during construction.

SIGNETICS-ABQ

CAGE 18324

861-1086

02/29/88
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FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: __ ~) TIME: 71 ST Am DATE: (% /ﬁi fEs
DATE EXOTOX CALIBRATED: 9?2ngﬁ

VENT #% 90 LEL x 500 = ppm Methane
1 ﬁ | = e
2 < = L
3 { | = < SO
4 = LS WAY S
5 - <1 = L5re
6 - <1 = YA
7 - < = 2500
8 < ! = < SOO
9 < = < ST O

10 £ = <SS
11 5 / = L g2
12 | = L 5CC
13 __TL_< = S e
14 = < <7¢
15 < = L TAR
16 <l = < COr
17 { l = (ﬂr
18 .Y = iVl
19 - < = A
20 - /l = Lsrr
21 <] = <L
22 <7 = <o,
23 < = <see
24 < = (oAl
25 4 = <O
26 < ! = < <TC
27 </} = [ B5.744
28 { [ = <70
29 <] = <7D
32 < | = <$te
33 P4 f = 5T 0
34 = R STAA
35 é ! = <O

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM B

OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: /

DATE EXOTOX CALIBRATED: <)/F&

:
-

WOoOOJaAU bWl -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
.26
27
28
29
32
33
34
35

TIME: _/, 000m DATE: _2/25/

ppm Methane

<secce

{20

LS ele

L <On

2300

L _sSoe

< sce

e Yola)

£ 500

< _Ssoe

< 300

nisle)

£ Soo

SO0

L 500

SO0

L SO0

{5008

< S500

SCO

<0 O

< 500

/3500

520

<500

L Seo

e Yelal

< S00

[ Yeale

{500

< Spo

<« S 00

NYalS

Sampling points #30 and‘#31 were taken out during construction.

SIGNETICS-ABQ

CAGE 18324

861-1086

02/29/88
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FORM A

OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: Z TIME: Z} op g/"l DATE: é{y ié?
DATE EXOTOX CALIBRATED: G/ &8
VENT # 90 LEL x 500 = ppm Methane
1 o d) = <300
2 < = < JO0D
3 </ = <502
4 < | = <SSO
5 - . A = X S00
6 < | = Kvele)
7 l = < 500
8 < | = <s0C
9 </ = L300
10 < | = < J00
11 <f = L3500
12 = 00
13 < = < SC0
14 | = SOD
15 < | = <.Seo
le | = SO0
17 | = <350t
18 <f = L 500
19 < = <300
20 | = SO0
21 e | = 500
22 < | = <s00
23 3 = /00
24 { = JO00
25 < l = <500
26 <1 = <8520
27 < = < SO0
28 < = < 500
29 </ = < 500
32 </ = <500
33 < = < SO0
34 <] = <D
35 | = Nele,
SIGNETICS-ABQ _ CAGE 18324 B61-1086 02/29788




FORM B

OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: < TIME: /0! kS Am DATE: c;{zp /K
DATE EXOTOX CALIBRATED: 2[2&

g

N =
OWOOJOUNLEWNFOWOJAAU & wWwN -+

MDD RN NN
WOV bWl —

wwww
[0 VS I 8]

ppm Methane
< SOD

L s?20o

L §2D

< SO2

< S0>

< 0o

£ s0>

< 520

LS00

< 2O

< SO

Ssg22

< sv0

< 322

<s20

< oo

< S0

< g0

<S20

< 300

P T)

<500

< goo

< 500

&0

<800

<$o0

S0

<sDO

< 50

4L Jo6

L x- 1)

<500

Sampling points #30 and #31 were taken out during construction.

SIGNETICS-ABQ

CAGE 18324 861-1086 02/29/88
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FORM A

OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: ﬁ/ TIME: /),/S fim

DATE EXOTOX CALIBRATED: f‘[fa"

DATE: //)/30/8S°

VENT $% 90 LEL x 500 = ppm Methane
1 < Z = <SDO
2 </ = <s5o6D
3 < [ = < 5Cco
4 < = <360
5 <~ — = < 50
6 </ ~ = Ryl
= <] - = {§2o0
8 L] = < SO0
9 £ l = < s0D

10 </ = < SO0
11 </ = <SP0
12 <] = {570
13 <€ = 4 Spo
14 < = L 500
15 <f = < $00
16 < = {500
17 < [ = 4 SO0
18 </ = < Sop
19 - <l = Y1)
20 - <,Z = < S0
21 e </ = £ 00
22 </ = < 50D
23 <[ = {500
24 <] = L spo
25 1 = IO
26 </ = K <pO
27 5‘[ = L SO0
28 ] = K00
29 . </ = < 500
32 </ = {S00b
33 < = {s00
34 £ E = (LS00
35 </ = <500
SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM B

OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: 3 TIME: /2:-230p/m

DATE EXOTOX CALIBRATED: gg [é v

3
]

WOo-Jahuv & W -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
- 26
27
28
29
32
33
34
35

DATE: _ 9/ 74F

ppm Methane

{500

£ s5¢co

L5800

<Se0

£SCo

Jo0

SYY2

<500

< po

<sep

< Seo

00

<500

IS Yal))

<300

<SDO

LS00

Ls02

<so00

{500

S0

<500

J00

<500

<SP0

L300

<500

<500

Lsvo

<3500

< So0

<§00

L0808

Sampling points #30 and #31 were taken out during construction.

SIGNETICS-ABQ

CAGE 18324 861-1086

02/29/88




ik

FORM A OUTSIDE METHANE MONITORING WORKSHEET

DATE EXOTOX CALIBRATED: (7 /§ 7

.. DATE: ﬁ {Zéf

VENT # 90 LEL x 500 = ppm Methane
1 </ = LS00
2 </ = <se0
3 </ = Lsco
4 < = 2S00
5 </ = £500
6 / = 500
7 </ = {500
8 </ = <S5co
9 </ = < SCO

10 </ = <500
11 4/ = <500
12 ) = S00
13 < = <500
14 </ = <500
15 </ = L5000
16 </ = <Spo
17 </ = <500
18 </ = <500
19 , </ = <500
20 = </ = Y2
21 . </ = <SSO
22 < = {5cO
23 : | = Jo o
24 < = <500
25 [ = S0
26 ‘ </ = <500
27 'y = <Sc0
28 < = <SP0
29 . </ = <520
32 </ = <SOD
33 </ = < 50D
34 < = < s
35 2 = 2000
SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM B OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: ¢ TIME: /050 Am DATE:: 5'_/2@5

DATE EXOTOX CALIBRATED: é[c? 7

VENT ppm Methane
1 <goo
2 <Soo
3 <\ SOD
4 < S0
5 <J0D
6 <ITOD
7 <500
8 <500
9 < IO

10 <5006
11 : <\JOD
12 v < 5O
13 <J0Oo
14 <500
15 <govo
16 <J OO
17 . : <SDO
18 - <500
19 - : <500
20 <TI0
21 ' <svo
22 _ ' <500
23 _ : ) | 500
24 : o ' <500
25 <JOoO

- 26 <500

27 <00

28 <J00
29 <J0O
32 ' <goo
33 <500
34 <500
35 < 300

Sampling points #30 and #31 were taken out during construction.

SIGNETICS—-ABQ CAGE 18324 861-1086 02/29/88
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FORM A OUTSIDE METHANE MONITORING WORKSHEET |

QUARTER: QZ TIME: /J." J0 A DATE: o’[g (ﬁg
DATE EXOTOX CALIBRATED: (g(fz

VENT #% 90 LEL x 500 = ppm Methane
1 < l = < 500
2 < = L3500
3 £ Z = £ 500
4 ) </ - = 120,
5 < = <3P0
6 < = < 50D
7 I | = <D0
8 < = LSOO
9 < E = < <0

10 < = < snd
11 </ = < SOO
12 </ = <502
13 < = < 500
14 < | = <3080
15 < = <500
16 </ = <300
17 </ = <SP0
18 </ = L 500
19 - <{ = <500
20 = < = <ISO0
21 < = <320
22 < ; = <s00
23 ' < = <500
24 <] = ‘Joo
25 < € = < 500
26 & = <356D
27 { = SO0
28 <l = <3500
29 . < = <500
32 < Z = <509
33 < | = <500
34 < = <500
35 </ = {500

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM B OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: / TIME: __//. 00/4mM DATE: !i/féyy
DATE EXOTOX CALIBRATED: /o?/aiz

VENT ppm Methane
1 <sS00
2 <5co
3 L9500
4 <300
5 <Sop
6 <500
7 <500
8 <3500
9 <s¢o

10 < S0
11 <500
12 50D
13 <300
14 <S0p
15 <SSO
16 S00
17 ~ $e0
18 - <500
19 - <500
20 <500
21 300
22 SC0
23 500
24 <500
25 500

- 26 < Sop

27 <0
28 w¥alAl
29 <s5eD
32 <560
33 <SP0
34 Seo
35 $00

Sampling points #30 and #31 were taken out during construction.

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM A OUTSIDE METHANE MONITORING WORKSHEET |

QUARTER: / TIME: _// 00 A an DATE: zé? s
DATE EXOTOX CALIBRATED: /;ggtz
7o
VENT $# 96 LEL x 500 =  ppm Methane
1 ( 2 = <3500
2 Fa) = <D 6
3 Y A = <500
4 A = L 500
5 5 = < 50O
6 ( = {sDO
7 Q = < 560
8 (% = <ico
9 L = <560
10 ) = £s5P0
11 = <500
12 % [ = 5006
13 & = <3500
14 c) = ¢ 400
15 7 = oD
16 { = S0
17 Z = 3 00
18 (@) = {sp0
19 - S = <3500
20 B 0 = < 50D
21 . [ = SDO
22 ! = JoD
23 : / = J00
24 0 = < 500
25 / = Rrele)
26 O = < 500
27 Z 2 = < SO0
28 / = 500
29 . CZ = <S00
32 s = < 500
33 & = { 50D
34 { = DYale
35 [ = 500

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88




FORM B OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: 4/ TIME: /0 .8 Am DATE: J/,///,/F}

DATE TLV CALIBRATED: _§ /J/p/f2

SIGNETICS ‘ABAQ FSCM 18324 861-1086 02/18/85

| I
| I
| I
| |
| |
| |
I VENT , ppm Methane } .
|1 </ | -
[ 2 </lp I
| 3 </ |
| 4 </l I,
| 5 /58D I
| 6 925¢ I
| 7 </lo |
| 8 ERS |
| 9 33 AR I .
| 10 </l |
| 11 (o 3R | -
| 12 ’ L /f I
| 13 </l |
| 14 /55 | .
| 15 <l I
| 16 (2. TR I
| 17 b 32 I
| 18 <2y I
| 19 X7 | .
| 20 -~ 355 |
|21 - /25Y |-
| 22 / Lr | N
| 23 /L0 | -
| 24 </l |
| 25 - <l I
| 26 Sl | .
| 27 </l |
| 28 } S I
& s .
I 31 Auri M’S‘(rdch(}\/\ |
| 32 Con® 790 I
| 33 </¢p I
| 34 (TS0 |
: 35 ) > £ TFOO :
| |




OUTSIDE METHANE MONITORING WORKSHEET

FORM A

QUARTER: TIME: /2SO s DATE: J/////,,C?

DATE TLV CALIBRATED: §/0/f7

VENT # ppm Hexane = ppm Methane
1 < JO = </l
2 L /0 = </
3 </ = <o
4 </0 = </l
5 yi4ldle)] = [SXO
6 LRJ0 = I 29
7 < /O = </l
8 35 = 23
9 0 = 532
10 </ = </l
11 L0 = (¢ 3 R
12 /0D = R4
13 < /0 = </l
14 e [P0 = 298
15 </0 = </l
16 400 = (p 3R
17 400 = )
18 300 = 474
19 Y/0 = (2§
20 aL2) = 395
21 250 = /24
22 /0 = /e
23 IO = 3/led
24 <0 = </l
25 /0 = < /&
26 </0 = L/
27 </ = O F5 </é
28 370 = 55
29 =
30 =
31 -
32 Z /0 = & 90
33 < )0 = </{p
34 (00 = LILD
35 > Joco O = > /S 500

SIGNETICS ABQ FSCM 18324 861-1086 02/18/85
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|
I
I
I
|
|
I
I
I
!
I
|
I
I
I
I
I
|
I
I
I
I
|
|
I
I
I
I
I
I
I
|
|
|
|
I
|
I
I
I
|
I
I
|



FORM B OUTDOOR METHANE MONITORING REPORT FORM

QUARTER: = TIME: _ /D' S08n» VATE: _TN7 />

DATE TLV CALIBRATED: _§//n/F7

|

|

I

I

I

:

VENT ppm Methane |

|

1 <l |

2 </ |

3 </{o I

4 A |

| 5 29 |
| 6 </l |
| 7 </l |
| 8 b3 I
| 9 </lp [
| 10 </{, |
[ 11 </t I
| 12 25 I
[ 13 </4 |
| 14 </le |
| 15 </l l
| 16 </t |
| 17 </l |
| 18 ‘ IR I
| 19 </ |
| 20 - ' I/ |
| 21 } </l |
| 22 _ </l I
| 23 </l |
l 24 : < J /o I
| 25 YoV 4 |
| 26 </l I
| 27 </l |
| 28 3/ |
| 29 Lagoked oyer |
| 30 g  ouF |
I 31 civg our |
| 32 ; Ve |
] 33 & Jdp |
| 34 < /(& |
' 35 ) < )Ly l
| |
| |

SIGNETICS ABQ FSCM 18324 -  861-1086 02/18/85




FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: ‘5? TIME: /0. J0 Am DATE: Eaéfiéﬁ}7
DATE TLV CALIBRATED: ?//c/ij

| !
I |
[ |
I I
| |
| I
: VENT # ppm Hexane x 1.58 = ppm Methane |
| 1 </0 = </l :
| 2 < /O = </l |
I 3 < /0 = < 7 |
I 15» </g = </l I
S = 729
! 6 <O = </l |
- o e
/0 = R
I 9 {/D = < /lp |
| 10 </0 = < )l |
| 11 : < /0 = <7(p |
| 12 /1o = 25 !
l 13 Z/0 = < /{p |
| 14 <0 = < /s |
| 15 < /0 = </, [
| 16 < /0 = </ |
| 17 </O = & )l |
| 18 20 = 32 |
| 19 < /0 = <)l I
| 20 - /</0 = K32/ |
21 - 0 = </l |
| 22 </p = < )b |
| 23 </ = < Jlp |
| 24 )0 = </lp |
| 25 200 = ) 5§ I
| 26 /0 = /e |
| 27 </p = L )iy |
28 , = o
{ 29  Knpelko over <00 = 2L }
| 30 g ovt = I
| 31 dﬂﬂZﬂyf’ = ‘
| 32 < D = </l |
| 33 </0 = </l |
| 34 /O = </ I
{ 35 , /00 = /58 :
| |

SIGNETICS ABAQ FSCM 18324 861~-1086 02/18/85




OUTSIDE METHANE MONITORING WORKSHEET

A et S o ———— " f—— — ——— — o——cpm—— —

FORM A |
I

QUARTER: TIME: . 350 fun OATE: _(/, /) /[ R |
I

DATE TLV CALIBRATED: . JT/20 /%7 [
| I

VENT ¥ ppm Hexane x 1.58 = ppm Methane |
I

1 </0 = < /& I

2 </0 = < Jip |

3 </0 = < Sl |
4 < /0 = < 1 I

) </0 = < |

6 /0 = </ |

7 </ = < J iy |

8 I8 = <Y |

9 </ = </l |
10 /0 = /s |
11 /0 = </ L |
12 < /) = < /lg |
13 ) = </ |
14 < /O = 1) |
15 </0 = </l |
16 40 = /ﬂ "? I
17 30 = 29 |
18 4/0 = </l [
19 </6 = < /¢ |
20 </ = </{s |
21 </n = < /{p |
22 </b = </lr |
23 </D = </{p |
24 2/0 = </ |
25 </0 = <Lt |
26 < /0 = < Jy, |
27 </ = < Me |
28 </0 = </lp |
29 </D = </l |
30 i = — |
31 — = = |
32 ) = </{ |
33 < D = </ |
34 < /D = <// I
35 </0 = </{z {
SIGNETICS ABAQ FSCM 18324 - 861-1086 02/18/85 |
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FORM A OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: / Time: /. /AJPm DATE: 'jzgf/;f?
DATE TLV CALIBRATED: 57122 5{_37"

|

|

|

|

I

|

|

VENT # ppm Hexane x 1.58 = ppm Methane |
I

] /0 = < e |
2 /0 = </l |
3 < /0 = </l |
4 </ = <) |
5 < /0 = </l |
6 30 = Y7 I
7 </0 = 5 </, |
8 < /0 = < /o |
9 /S = 2 </ ]
10 </0 = </( |
11 < /0 = < )y |
12 25 = /0 |
13 <) O = Sl |
14 </ O = </l |
15 , </L = </l I
16 30 = 7 |
17 0 = )@ I
18 /5 = 24 {
19 4D = 25 |
20 40 = L3 I
21 - ) = (o3 l
e2 - T0 = 79 I
23 g0 = (2L |
24 Yo = (23 |
25 20 = F3 |
26 /0 = </{p |
27 20 = 32 I
28 </0 = </l |
29 /5 = 24 |
30 : - = - |
31 = - = |
32 30 = s I
33 (20 = (90 |
34 <0 = < /b |
35 /0 = </, {
|

SIGNETICS ABAQ FSCM 18324 - B61-1086 02/18/85
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I
|
l
I
I
I
[
|
I
I
I
|
|
I
I
I
I
I
I
l
I
I
I
I
|
|
I
I
|

OUTDOOR METHANE MONITORING REPORT FORM

FORM B

QUARTER: / TIME: /. /N 2 DATE: jdéﬁ%ﬁii

DATE TLV CALIBRATED: 5{2 5’_/£Z

VENT ppm Methane
1 </l
2 <&
3 </l
4 A
5 < /o
6 Y2
7 < /{p
8 < )l
9 A
10 </ {r
11 </l
12 %,
13 < /)
14 </{,,
15 < /lr
16 42
17 )i
18 2Y
19 P<—
20 o3
21 l 3
22 2%
23 =
24 G 3
25 TS
26 </l
27 F R
28 < /s
29 ¢/
30 -
31 -
32 Y7
33 290
34 </l
35 < /s

SIGNETICS ABQ FSCM 18324 861-1086 02/18/85
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gt

o

TN

FORM A

QUTSIDE METHANE MONITORING WORKSHEET

DATE TLV CALIBRATED:

I
I
| QUARTER:
I
|
I

. .
DATE: jmhmecfec

Oct ¢ 1986, D DW 1 1787

TIME: 200

I
|
|
|
I
|
I |
| VENT # ppm Hexane x 1.58 = ppm Methane II
|
| 1 < /n = < /s |
| 2 2= = < < |
I 3 20 = 7 |
| 4 </D = < Il I
| 5 12 > = /90 |
| 6 </0 = 717 |
' 7 L1 = =/ I
| 8 20 = e |
I 9 =9 = J 7 I
| 10 </ = <L |
| 11 <5 = </ls I
| 12 < /D = </l |
] 13 < )0 = < /L |
| 14 /O = 7. l
| 15 </o = 7 I
| 16 4O = /< |
| 17 7 = 75 I
I 18 o = 95 |
| 19 <0 = </ls |
| 20 <1 = </{p |
| 21 7 = /4 |
| 22 % D = /62 (p |
| 23 ) = / 2z |
| 24 </ = e, l
| 25 <5 = < /g |
| 26 /D = ) {2z |
| 27 50 = 729 |
| 28 e = </l |
| 29 e = <70 |
| 30 50 S = GG 17 |
| 21 S rs) 5 = v |
I 32 IR RS '—._"’» = ?{ |
| 33 £ 5 Z7 = </ I
| 34 = /5 & |
| 35 = ez :
I .
ISIGNETICS ABQ FSCM 18324 861-1086 02/18/85 |




FORM B QUTDOOR METHANE MONITORING REPORT FORM

QUARTER: 2 TIME: 12’30 DATE: _¢/23/8¢
DATE TLV CALIBRATED: _4/%/%6 Next Due 7/13/86

VENT ppm Methane

1 <, | &

2 < A

3 35

4 < [TA

5 174
| 6 SD6
| 7 < l&e
| 8 < 16
| 9 142
| 10 126
| 11 159
| 12 174
| 13 pa A
| 14 < | 6
16 174
| 17 158
| 18 126
I 19 IS %
I 20 ' =5
| 21 22]
| 22 4 39S
| 23 3 160
| 24 : | 396
| 25 943
| 26 < A
| 27 1S3
| 28 ]S %
I 29 174
| 30 174
| 31 126
| 32 : 126
| 33 T
| 34 474
: 35 _ 4740
ISIGNETICS ABQ FSCM 18324 - 861-1086 02/18/85

Ana/ysi) PQ"‘S""J by M%
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sy



FORM A

OUTSIDE METHANE MONITORING WORKSHEET

QUARTER: Zﬁ

DATE TLV CALIBRATED:

TIME: 1730

HI5]96  Next Dre 7//3/9«
5

DATE : 4(25554

|

|

|

|

|

[

|

VENT # ppm Hexane x 1.58 = ppm Methane :
1 < /e = < /& I
2 =& = < /¢ |
3 Zz = z5 |
4 £ = <) |
5 ' C0y zad pezsorert = /194 |
6 JCe  (320)7as = So6 |
7 </ = 2/t I
8 < /O = < /& '
9 5T = 77 |
10 = /2 & |
1 e = e /5% |
12 = = 174 I
13 </ = < /¢ I
14 </C = < Je I
15 /0 = </ '
16 /1O = |74 |
17 jeo = JES |
18 e = ;2 (5 |
19 1o = /5% I
20 IOR = IS¥ |
21 ~ i %0 = 22 |
22 B 25¢ = 3295 |
23 N orp = 3/60 ]
24 /200 = ) $ 9 €& |
25 g = 945 |
26 o = </t |
27 jon = 158 I
28 [Oc = ES |
29 D = 174 [
30 /10 = j 74 |
31 s = /26 |
32 7o = /20 |
33 713 = //} '
34 300 = Y74 |
35 S = 74 G ;
SIGNETICS AB® FSCM 18324 - 861-1086 02/18/85 |




QUARTER:

/

TLV CALIBRATED: ¢«

VENT#

W 00 N o0 W N

W W WL RNRN DN RN NN RN NN = e e e e bt e e
UNHO\DCD\IO\U‘J-\MNHO\DCD\IO\U‘J-\MNHO

[SS I
v e

14

ppm HEXANE

<~ Jo
< /C
e
</o
G
o
<70
276
e
<D
<J]O
s
</¢
</C

<10
/2O

L)z

METHANE MONITORING

TIME:

/00 ArS

DATE: .5/ $¢
A

DATE: /ey & /50

x 1.58

ppm Methane

</
< /b
e
23
</
e
3/
</ ¢
</



QUARTER: </
TLV CALIBRATED: g
VENT# ppm HEXANE
1 </0
2 /0
3 &
4 <70
5 /02D
6 > /0, e
7 =,
8 < /D
9 {/ﬁ?j)
10 720
11 2 2D
12 340
13 < /0
14 o
15 L /3D
16 A
17 ;7o
18 IO°
19 NENE
20 . L2200
21 2 _R0J
22 2, 420
23 e
24 <40 s
25 270,000
26 <79
27 el
28 ;N
29 350
30 Ty
31 /80
32 F3 D
33 )0
34 7.0
35 20, D

METHANE MONLITURLING

TIME: /< 3CA-s

20~/ g5

DATE: &Ty/}‘\e R

x 1.58

Ppm Methane

e
/6
</
Ll
/2. 798
7 /5§00
</
L/
X PY :
YR
3948
S37
/b
377
D05
/A
26 9
3/6
435
LFie
g
3ZTL
/_’z,cQ,lO
55 3
2r/5 FO0
</ &

s

ECC
/58
G/
774
28

/135

/56
45 1F

s

>/%' oo



QUARTER: 2

TLV CALIBRATED:

VENT#

W 0 N o0 U &~ W N

W W W W RN KNNDNDBRDRRNRDRNRNRNRNRSBFBRS#S /3 2 2 = |
W N = O W B N O UL WM H O VW B N O U & W N =~ O

W W
v

- e e
/S e p

ppm HEXANE
</ 0
</ 0
</Q
Z 7 )

)

)
o
< /)
</J
)
o 70)
/0
<770
I

=29

METHANE MONITORING

TIME: //33}. re

DATE: /Y rn—~ &

>l fo. -
DATE: /S /arcr &3

x 1.58

ppm Methane

< /b

=~/

< o
</

“lb

)

=22

S
—

7>

G S5

/-8

i

5o/
=
</t
< /¢



METHANE MONITORING

QUARTER: 4 TIME: /70045 DATE: // /:eé g5
TLV CALIBRATED: v DATE: /¥ Dec 84
VENT# ppm HEXANE x 1.58 ppm Methane

1 < /0 = < [l

2 Jde) = ~ / Q

3 £/ = & /¢

4 =/0 = -~ /¢

5 <70 = < /s

6 L i) = < /6

7 L/ = <« /6

8 “ /4 = < 7

9 £/ = < /6
10 £ 7D = < /é
11 < o0 . = < / é
12 £/0 = < /6
13 270 = < /6
14 <« /2 - ~ /&
15 2/) = A
16 £/ = < /é
17 </ = < /f
18 < /0 = 4 /6
19 /0 = ~ A
20 20 = 32
21 PAVES = <. ﬁé
22 e, = < /&
23 ——— = < 7
24 Lo = < :é
25 =5 = 32
26 </d = < /¢
27 £ = < A
28 £ 20 = < A
29 £/0 = < /Q
30 ~/) = < /@
31 </ = < /6
32 S - < /¢
33 </ = < / é
34 ~/5 - < /6
35 L /) , = < /6



OUTDOOR METHANE MONITORING

—

¢ 2/24/83 2/28/83 3/17/83 4/11/83 5/5/83* 10/24/83* 2/1/84* L/11/84*

i 0 ppm 0 ppm 0 ppm 0O ppm 1 ppm 0O ppm 158 ppm 16
2 0 0 0 0 17 0 474 16
3 0 0 63 0 114 0 474 16
4 0 0 0 0 4 8 16 16
5 158 1896 221 95 1580-3160 95 395 16
6 948 16 316 190 3160-4740 0 1422 16
7 0 0 0 0 16 16 16 16
8 32 0 0 0 32 63 16 16
9 174 0 63 63 16 0 158 47
10 190 190 237 16 158 16 16 16
11 237 206 237 16 300 0 253 190
[ 221 126 221 16 332 0 253 221
O 0 0 0 0 16 0 16 16
Ea 221 0 126 0 284 0 221 111
1o 190 0 0 0 190 0 126 63
16 174 174 0 253 348 0 221 221
17 316 " 158 190 237 316 0 205 190
18 284 111 126 190 253 0 174 190
19 253 111 0 158 379 111 174 63
20 790 0 284 3792 379 63 253 316
21 3476 0 0 95 790-884 0 158 316
22 6636 0 474 0 1580-2528 0 " 95 458
23 379 0 158-1517 0 6320-7110 0 190 379
24 0 0 4424 0 8848 0 7900 632
75 253 126 0 0 16 126 16 32
26 0 0 0 0 16 0 16 16
27 126 158 95 0 348 0 221 16
8 316 0 174 0 379 0 284 16
Y 442 221 300 32 427 0 348 363
30 253 0 253 95 442 0 284 142
3] 253 0 142 0 395 o 221 16
32 442 95 284 47 695 0 316 16
33 253 111 0 0 316-474 16 16 253
34 253 0 253 0 442 0 190 16
35 253 0 253 158 395 0 300 221

= Highest Daily Data Point

* Sniffer calibrated to a hexane standard.

Signetics-2"buquerque
7 £t E JFE B89C & 5 & [ PR 1 & 32 e & P s 2 5 A P e m s &  ma  o® & .y o . .



OUTDOOR METHANE MONITORING

Vent # 2/24/83 2/28/83 3/17/83 4/11/83 5/5/83%* 10/24/83% 2/1/84%

1 0 ppm 0O ppm 0O ppm 0 ppm 1 ppm 0 ppm 158 ppm
2 0 0 0 0 17 0 474
3 0 0 63 0 114 0 474
4 0 0 0 0 4 8 16
5 158 1896 221 95 1580-3160 95 395
6 948 16 316 190 3160-4740 0 1422
7 0 0 0 0 16 16 16
8 32 0 0 0 32 63 16
9 174 0 63 63 16 0 158
10 190 190 237 16 158 16 16
11 237 206 237 16 300 0 253
12 221 126 221 16 332 0 253
13 0 0 0 0 16 0 16
14 221 0 126 0 284 0 221
15 190 0 0 0 190 0 126
16 174 174 0 253 348 0 221
17 316 158 190 237 316 0 205
18 284 111 126 190 253 0 174
19 253 111 0 158 379 111 174
20 790 0 284 3792 379 63 253
21 3476 0 0 95 790-884 0 158
22 6636 0 474 0 1580-2528 0 95
23 379 0 158-1517 0 6320-7110 0 190
24 0 0 4424 0 8848 0 7900
25 253 126 0 0 16 126 16
26 0 0 0 0 16 0 16
27 126 158 95 0 348 0 221
28 316 0 174 0 379 0 284
29 442 221 300 32 427 0 348
30 253 0 253 95 442 0 284
31 253 0 142 0 395 0 221
32 442 95 284 47 695 0 316
33 253 111 0 0 316-474 16 16
34 253 0 253 0 442 0 190
35 253 0 253 158 395 0 300

= Highest Daily Data Point

* Sniffer calibrated to a hexane standard.
Signetics—-Albuquerque
507 LEL 25,000 ppm March 1984



QUARTER:

4/

METHANE MONITORING

TLV CALIBRATED:

VENT#

O 0 N O U~ W N

NN N = = e e e e b e s
N MO W o Ny W N = O

23

24¥ needs refur

25
26
27
28
29
30
31
32
33
34
35

vy l.‘-ﬂ-h\‘r

TIME: /0 00/rs DATE: o oy é’_‘{
yes DATE:__ 2 Nevey
ppm HEXANE x 1.58 ppm Methane
</0 = <l
/0 = Ll
</0 = e
<0 = <1l
< /0 = | X Ié
_Y0 = 63
</0 = </l
< /0 = </
\,o = < !42 .
e/ 0O = £ tQ
/() = < lQ
<l = < /é
«/’0 = < /b
<70 = </l
< /0 = <l
</0 = <l
/0 = <l
< /0 = </l
= /0 = <1l
</0 = < o
<70 = 4/@
</0) = </l
<« O = __L_c/
</0 = < llo
¢0 = 95
</JO = A
2/0 = < o
/0 ' = b
/0 = <l
£/D__ - sl
p = 41b
2/0 = < )lp
/0 = <l
<1l

a/o ' = —
270 . - 2l



Methane Monitoring

Outside Vents 1 February, 1984

Vent # Methane ppm
1 158
2 474
3 474
4 <16
5 395
6 1,422
7 <16
8 <16
9 158

lO <l6
11 253
12 253
13 <16
14 221
15 126
16 221
17 205
18 174
19 174
20 '1 253
21 158
22 95
23 190
24 7,900
25 — 1
26 <16
27 221
28 284
29 348
30 284
31 221
32 316
33 <16
34 190

35 300
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OPERATIONS AND PROCEDURES



Appendix B
Operations and Procedures

This appendix describes the procedures that will be followed while conducting the activities
outlined in Chapter 5.0. The procedures outlined in this section are minimum requirements

and should be used in conjunction with specific operating procedures for these tasks.

B.1.0 Borehole Advancement Procedures

Dual-wall percussion drilling methods (or equivalent) will be used to advance boreholes for

subsurface soil-sampling and monitoring-well installation. An AP-1000 or equivalent drilling
rig will be used. If dual-wall percussion drilling methods are not used, the drill method
chosen should be compatible for the formation of completion and not include drilling muds
and fluids. The drill rig should be equipped to collect undisturbed soil samples from the
intervals specified in Tables 5-2 and 5-3. Soil samples will be collected with a split-barrel
(split-spoon) or modified split-barrel sampler driven into the soil. The drill rig should be
capable of completing monitoring wells to depths of 300 feet (ft) to satisfy the data needs of
Chapter 5.0. All drilling and sampling activities must be performed according to
requirements in the health and safety plan (HASP) (Annex III).

In the event that landfill material is encountered during the drilling of monitoring wells (MW)
6 and 7, a hollow-stem auger drill rig will be required to drill and install a 9-inch- (in.-)
diameter surface casing prior to drilling through native soils beneath the landfill with the
dual-wall percussion rig. Nominal casing thickness will be used and the casing will extend at

least 5 feet into native material beneath the landfill.

B.2.0 Monitoring Well Installation

The monitoring wells to be installed will be designed to provide for the measurement of water
level, the collection of representative groundwater samples, and aquifer testing. The
monitoring wells will be completed using 4-in. schedule 40 polyvinylchloride (PVC) and will
contain no more than 20 ft of screen length. The monitoring well should be completed so
that the top of the screen is no more than 2 ft above the top of the water table for MW-5 and
MW-7. Figure 1 presents a schematic showing well construction details and completion

materials. Guidance on monitoring-well installation from the U.S. Environmental Protection
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Agency (EPA) Resource Conservation and Recovery Act (RCRA) Ground-Water Monitoring
Technical Enforcement Guidance Document (TEGD) (EPA, 1986) will be followed.

MW-6 should be completed far enough away from MW-1 that vibration from the drill rig
does not weaken the structural integrity of MW-1. MW-6 will be screened below MW-1 at
the first confining unit and have 20 ft of screen length. The monitoring well will be
completed only at confining units thick enough to represent a different layer in the aquifer. A
confining unit of 18 in. or greater in thickness will serve as a marker bed for placing the
bottom of the screen for MW-6. Care must be taken during drilling not to breach the
confining unit. This will be accomplished by taking frequent split-spoon samples (at 5-ft
intervals) ahead of drilling once in the aquifer. The geologic characteristics of the confining
unit will be described by the attending geologist. If no confining unit is encountered in the

aquifer then the monitoring will be completed 50 ft below MW-1.

If dense non aqueous phase liquid (DNAPL) is encountered during the drilling of MW-6, the
borehole will be completed as a DNAPL well. DNAPL flows primarily by gravity in the
subsurface and stops when a confining unit is encountered. Clay layers in the Santa Fe
Group can vary in thickness and act as confining units for DNAPL. Clay layers in the

Santa Fe Group are interbedded with sands and gravels, and the DNAPL monitoring well will
be completed in the geologic unit confining the DNAPL. The monitoring well will be
screened through the entire thickness of the DNAPL layer and completed with the same
specifications as the monitoring well (Figure 1). If no DNAPL is encountered in the vadose
zone then the monitoring well will be completed just above the first confining unit in the

regional aquifer in order to investigate for the presence of DNAPL in groundwater.

B.3.0 Sampling Procedures
Geologic Sampling

Split-spoon samples will be collected for geologic description every 5 ft during advancement
of all boreholes. Standard geologic equipment will be used to describe all geologic
materials. Native soils and fills will be described in accordance with the Unified Soil
Classification System. Soil properties to be described include relative density, color, soil
structure, soil types, dry strength, dilatancy, plasticity, relative moisture content, and any other
observations that may be necessary to describe the geologic unit. In general all soil shall be
considered as either fine- or coarse-grained, based on the amount that passes through a

No. 200 sieve. All descriptions will be recorded on a geologic logs indicating the depth
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below ground surface at which the unit or formation was encountered. Standard penetration
testing (SPT) will be performed for each drive sample. SPT records the blows required to
drive a split-barrel sampler 6 in. (15 centimeters [cm]) using a 140-pound hammer falling
unimpeded for 30 in. (76 cm). The blows for all three 6-in. intervals will be recorded on the
geologic log. Density is determined using the combined counts from the final two 6-in.

intervals. Depth to any groundwater encountered will also be recorded on the geologic log.

Chemical Sampling

Soil samples will be collected from the boreholes advanced for the monitoring wells. Care
must be taken so that soil samples will be collected in a manner that ensures that they have
not been contaminated: Field personnel will don clean latex gloves before each sampling,
decontaminate the split-spoon between each use, and place each sample directly into the

laboratory-prepared sample bottle.

Soil samples collected for the analysis of volatile and semivolatile compounds will be
collected in a manner that minimizes any volatilization during collection. To accomplish this,
field personnel will collect the volatile and semivolatile soil samples in sleeves lining the
split-spoon sampler. They will immediately cap the sleeves after collection and place them
on ice. They will place aluminum foil or Teflon'" film between the cap and soil and tape the
caps to the liner for security. They will place soil samples for the remaining analyses directly
from the split-spoon sampler into laboratory-prepared sample bottles with a decontaminated

sampling trowel or tool.

Groundwater Samples

Groundwater samples will be collected from new monitoring wells after completion. The
purpose of the sampling program is to produce groundwater samples that are both
representative of in-situ groundwater conditions and suitable for chemical analysis. The

following is general protocol for collection of groundwater samples from all monitoring wells:
* Developing monitoring wells (new monitoring wells only).
* Measuring the water level from top of casing or surveyed elevation point.
* Purging monitoring wells of stagnant casing water.

* Collecting field water quality measurements including pH, electrical
conductivity, and temperature during well purging.
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* Collecting groundwater samples.

Specific requirements for conducting the above activities can be found in the TEGD and the
EPA RCRA Groundwater Monitoring Draft Technical Guidance (EPA, 1992). These two
documents should be reviewed prior to initiating monitoring well sampling activities for
information on sampling equipment, purge rates, purge stability requirements, sampling order,

and general sampling protocol.

Soil Gas Sampling

Prior to collecting a gas sample from monitoring wells, the water levels in each well should
be measured to confirm that the water table be below the top of the screen. If water levels
have risen above the top of screen then soil gas samples should not be collected because
results will not provide information on gases in the vadose zone. Table | presents completion
information for existing monitoring wells. The sample pumps installed in the existing
monitoring wells must be removed prior to soil gas sampling in order to collect a
representative sample. The following is a general procedure for collecting soil gas samples

from monitoring wells:
* Measure the depth to water in each monitoring well.

» Calculate the volume of air in the casing between the water level and the top of
the casing.

* Place a 4-in. well cap, fitted with %-in. barbed hose end in the top, over the well
head. Verify that the cap is air-tight on the top of the casing.

» Take clean %-in. poly tubing and attach one end to the top of the well cap.
Install the other end of the tubing into the intake or suction end of the air pump.

* Install a one-way valve along the tubing between the pump and well head.
Install a vacuum gauge between the valve and pump.

* Open the valve, turn on the pump, and begin to purge the well casing of
stagnant air. Continue to purge the well until at least two casing volumes of air
have been extracted from the well. During purging, monitor the exhaust end of
the pump with a calibrated lower explosive level (LEL) meter and flame
ionization detector (FID) and record any readings in the field notes.
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Table 1

Monitoring Well Completion Details

Sand Pack? Filter PackP
Total Depth Screened Interval Interval Interval Seal® Interval Backiilld Interval
Well (feet) (feet) (feet) (feet) (feet) (feet)
MW-1 247 199.5 to 229.5 180.5 to 247.0 179.0 to 180.5 174.0 to 179.0 Oto 174.0
Mw-2 245 199.5 to 229.5 189.0 to 245.0 188.5 to 189.0 180.0 to 188.5 0 to 180.0
MW-3 260 209.5 to 239.5 196.5 to 260.0 194.0 to 196.5 180.0 to 194.0 0 to 180.0
MW-4 260 209.5 to 239.5 199.5 to 260.0 198.5 to 199.5 188.5 to 198.5 Oto 188.5

8Colorado Silica Sand (CSSI) 8 x 12 silica sand.

Fine silica sand.
CBentonite.

dGrout with 3-percent bentonite.

MW = Monitoringwell.




* Before turning off the pump close the one-way valve. Remove the pump and
attach the pump end of the tubing to a SUMMAT canister. A 3/8-in. nut and

ferrule will have to be installed on the end of the tubing to accommodate the
SUMMATM canister.

* Open the one-way valve and slowly open the SUMMAT™M canister. The
SUMMAT™ canister is under a vacuum (approximately 26 in. of water) and will
draw soil gas from the well into the canister until it reaches atmospheric
pressures. Close the SUMMAT canister as soon as vapor equilibrium is
achieved (a slight hissing noise indicates flow into the canister, when the hissing
ceases, close the valve on the canister).

By retrofitting a 2-in. PVC cap, the above procedure can be used in the same manner to
collect samples from the existing 2-in. monitoring wells. Attachment A provides a schematic

of the sample setup and an equipment checklist.

Methane vents are completed to the base of landfill material (approximately 20 to 30 ft below
ground surface) and the bottom 5 ft are perforated. Soil gas sampling of methane vents will
be accomplished by lowering clean poly tubing into the bottom of each methane vent and
extracting a soil gas sample with an air pump. Attaching a weight to the end of the tubing
will aid in lowering to the tubing. With the down hole end of the poly tubing in the well,
attach the other end of the poly tubing to the intake end of the air pump. Turn on the air
pump and purge the poly tubing for a few minutes. Monitor the exhaust end of the air pump
for gases by filling a Tedlar™ bag and taking LEL readings from the Tedlar™ bag. Fill and
purge the Tedlar™ bag three times with clean air prior to the next reading. As soon as the
meter indicates a gas reading stop purging and connect the hose to a SUMMAT™M canister.
Open the SUMMATM canister and collect the sample. If readings are not registered on the
LEL or FID meters then the sample should not be collected.

B.4.0 Soil Gas Survey

The-soil gas survey will be conducted by a qualified contractor with demonstrated experience

performing soil gas surveys. The contractor will perform the soil gas survey to meet
requirements discussed in Chapter 5.2.3. Contractor standard operating procedures for sample
collection and analyses will be followed during the survey. Philips should review the
subcontractor sampling procedures and analytical methods prior to initiating field work to

ensure that procedures and methods meet the requirements of this plan.
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B.5.0 Sample Management and Custody

Samples will be handled to maintain sample integrity from collection through analysis.
Sample management activities include documenting sample locations and sampling conditions
in field logbooks, assigning a unique identification to each sample, initiating sample custody
with the Analysis Request and Chain of Custody Record (ARCOC), and completing the
sample analysis request information on the ARCOC. Sample identification should include
borehole number and depth collected. Field observations and measurements will be recorded
in the field logbook. Immediately after sample collection, samples will be labeled, sealed
with custody tape, and placed on ice. Samples will be hand-delivered to the laboratory or

shipped via overnight carrier to meet all holding times.

B.6.0 Field Monitoring
Air monitoring will be conducted during drilling activities in accordance with requirements in
the HASP (Annex III). Field screening will be conducted with an FID and a hydrogen sulfide
meter during all drilling activities. Additionally, monitoring of the air pump exhaust with a
FID and methane LEL meters will be required during purging of monitoring wells and
methane vents prior to collecting soil gas samples. All field air-monitoring instruments will

be calibrated according to manufacturers’ specifications and documented in the field logbook.

B.7.0 Equipment Decontamination

The split-spoon sampler and any associated sampling equipment will be decontaminated

between each sampling event. Decontamination will include thoroughly scrubbing the inside
and outside of the split-spoon with LIQUI-NOX and water, rinsing with deionized water; and
allowing to air-dry before reuse. One equipment rinsate blank sample will be collected
during the RCRA facility investigation to verify that decontamination has been performed

properly.

B.8.0 Waste Management

Wastewater collected during decontamination of equipment and from monitoring-well
development will be disposed of in the Philips wastewater treatment system. Drill cuttings
and other solid materials will not be removed from the Solid Waste Management Unit
(SWMU) boundary and will be disposed of within the SWMU boundary if analytical results

from soil samples indicate no constituents of concern have exceeded action levels. All waste
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will be labeled and handled according to EPA requirements for site investigations
(EPA, 1991).

B.9.0 Slug Testing

Aquifer tests are conducted in order to determine the hydraulic characteristics of a

groundwater bearing unit, including:

e Hydraulic conductivity
e The performance and distribution of possible groundwater recovery wells.

Hydraulic conductivity is one of the parameters necessary to:
* Estimate groundwater flow velocity
» Estimate groundwater contaminant travel times

* Perform accurate simulation of the groundwater flow system and contaminant
transport with computer modeling techniques.

Site-specific hydrogeologic parameters can be determined by conducting cost-effective aquifer
slug tests on groundwater monitoring wells. Two tests can be run on each well using a solid
slug of known volume. In wells in which the static water level and water levels induced
during testing are above the top of the screened or open-hole interval, both rising-head and
falling-head tests should be conducted to provide a check of results. Falling-head slug tests
are invalid in wells in which the static water level is at or below the top of the screened or
open-hole interval. A pressure transducer and high-speed data logger can be used to record
water level response in a well accurately during drawdown and recovery phases of an aquifer
test. Hydraulic characteristics of the aquifer can be ascertained by analysis of slug test data
using the method of Bouwer and Rice for completely or partially penetrating wells
(Attachment B). Bouwer and Rice water table technique does not apply to confined aquifers.

The rate at which water must be pumped from an aquifer to hydraulically contain a potential
contaminant plume emanating from a contaminant source is dependent upon the hydraulic
conductivity of the aquifer material and has been estimated to vary locally over one to two
orders of magnitude. Preliminary modeling using estimated aquifer hydraulic parameters for
input to QUICKFLOW (Geraghty & Miller, 1991), an analytical groundwater flow model,

indicates that as much as 200 gallons of groundwater per minute would be required to
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maintain containment of a groundwater plume originating from a nearby municipal landfill.
Slug testing of the groundwater monitoring wells of the Santa Fe Group aquifer beneath the
site will supply values of local hydraulic conductivities needed to predict the rate of the
migration of possible groundwater contaminant plumes and, if necessary, to design a

hydraulic containment system accurately.

B.10.0 Field Quality Contral

Field Documentation
The minimum field documentation for the tasks associated with this RFI include the

following:

» Sample Collection Log with project identification, sample number, date and time
of sampling, and location and depth of sample for each sample collected.

e Completed ARCOC with sample number, sample matrix, sample volume, sample
container type and preservative, date and time of collection, sample custody
signatures, analyses requested, and sample team members.

* Soil boring log.

* Field logbook documenting sample collection activities for each day in the field.
The TEGD outlines specific requirements of field logbooks.

Quality Control Samples
Section 5.2.4 and Tables 5-2, 5-3, and 5-4 specify the number and types of quality control

samples to be collected.

B.11.0 References

Geraghty & Miller, Inc Modeling Group, 1991, "QUICKFLOW Analytical 2D Ground-water
Flow Model," Version 1.0, Geraghty and Miller, Reston, Virginia.

U.S. Environmental Protection Agency (EPA), 1991, "Management of Investigative-Derived
Wastes During Site Investigations," EPA/540/G-91/609, U.S. Environmental Protection
Agency, Washington D.C.

U.S. Environmental Protection Agency (EPA), 1992, "RCRA Ground-Water Monitoring:
Draft Technical Guidance," EPA/530/R-93/001, U.S. Environmental Protection Agency,
Washington, D.C.
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U.S. Environmental Protection Agency (EPA), 1986, "RCRA Ground-Water Monitoring
Technical Enforcement Guidance Document," OSWER-9950.1, U.S. Environmental Protection
Agency, Washington D.C.

EPA, see U.S. Environmental Protection Agency.
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ATTACHMENT A

SOIL GAS SAMPLING COLLECTION SCHEMATIC
EQUIPMENT CHECKLIST

List of Equipment

* Air pump with flow ratemeter

* Vacuum gauge

* 4-inch schedule 40 PVC cap fitted with Y-inch barbed hose fitting
* Yi-inch one-way valve

» Airflow calibrator or flow rate indicator
» SUMMAT™ canister

» Ferrule fittings, Y4-inch Swagelock™

« Fitting plugs, Y%-inch Swagelock™

* Ya-inch poly tubing

» Take-up reel for poly tubing

¢ FID and/or methane meter

» Extension cord for 110-volt power

* Generator or power source

* Appropriate wrenches.
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Vacuum Pump with Fiow-Rate Meter
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767269.02.03.00.00/cw A6 A'2 5/13/96



ATTACHMENT B

BOWER AND RICE
SLUG TEST PROCEDURE FOR
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A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers
With Completely or Partially Penetrating Wells
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A procedure is presented for calculating the hvdraulic conducuivity of 4n squifer near ¢ werl from the
rate of rise of (Re water level in the wetl glter g ceriain volume of waler 13 swodenis remuvegd The
caiculation 1s bused on the Thiem equation of sieady state flow 10 a weil. The effective racius R, over
which the nead difference between ihe eauilibrium water tablg 11 the aquifer und the waier fever in the wel
18 dissipateg was evaiusied wilh § resisiance neiwork anuiog for s wide runge of sysiem gecmetries An
emmrical equation retaung R, 10 the geometry of the weil and aquifer wus derived. The ‘echnique s
apphicable to compietety of partiaily penetrating weils i1n unconfined aguifers it cun uiso de used for
confined aquilers that recerve waier from the upper conbning laver. The method's resuits ure compatidie
with tRose gbldined by oiher techniques (of overiupping geumetries.

With the siug test the hydraulic conductivity or trans-
missibility of an aquifer 1s determined from the rate of rise of
the waier ievei 1n & well after 4 certain volume or ‘stug’ of
water is suddenly removed from the weill. The siug test 1s
simpler und quicker than the Theis pumping test because
observation wells and pumping the well are not needed._Wauth
the slug test the portion of the aquifer "sampled” for hydraulic

sonductivity 1s smaller than that Tor the pumping test even
lhou'ﬁ with the Tatter. most of the head lass also occurs within
a relmvely small distance of the pumped well and the resulting
transmisubility pnmaniy reflects the aquifer conditions near
the pumped weil.

Essenually instantaneous lowering of the water level in a2
well can be achieved by quickly removing water with a bailer
or by parually or completely submerging an object in the
water, letting the water level reach equilibnum, and then
quickly removing the object. If the aquifer 15 very permeable.
the water level in the well may nse very rapidly. Such rapid
rises can be measured with sensitive pressure transducers and
fast-response stnip chart recorders or x-y piotters. Also it may
be possible 10 isolate poruons of the perforated or screened
section of the well with spesial packers for the siug test. This
not only reduces the inflow and hence the rate of rise of the
water level in the well, but it also makes it possibie 10 deter-
mine the vertical distribution of the hydraulic conductivity.
Special packer techniques may have 10 be developed 10 obtain
3 good sesl. especially for rough casings or perforations. Effec.
tive ssaling may be achieved with relatively long secuions of
inflalable stoppers or tubing. The use of long sections of these
materials would also reduce leakage flow from the rest of the
well 10 the isolated section between packers. This flow can
occur through gravel envelopes or other permeable zones sur-
rounding the casing. Sections of inflaiabie tubing may have 10
be long enough to block off the entice pant of the well not used
for the siug test. High inflgion pressures should be used to
mimimize volume changes in the wbing due (0 changiNE Walss
pressures in.the isolated section when the head s _lonezed,

So far. solutions for the slug test have been deveioped only
for compietely penetrating wells 1n confined aquifers. Cooper
et al. |1967) derived an eyuation for the nise or fall of the water
level 1n g well after sudden lowening or rasing. respecuvely.
Their equation was based on nonsteady flow 10 4 pumped.

Comyright © 1978 by the Amenvan Geuphraial Umun

completely penetrating well, and the solution was expressed 4«
a sertes of "type curves’ against wnich observed raies of waier
level rises were maiched. Values for the transmisuibiiny ng
storage coeflicient were then evaiuated from the curve purame-
ter and honizontai-scale position of the type curve showing the
best fit with the experimental data. Skibirzke (1958] deveioped
an equation for caicuiating transmissidility from the recovers
of the water level in a weil that was repeatedly bailed. The
technique is limited 10 wells 1n confined aquifers with suf.
ficiently shallow water levels to permit short ume intervais
between bailing cycles (LoAman. 1972].

To use the slug test for partially penetrating or paruaiiv
perforated wells in confined or unconfined aquiiers. some soiu-
tions developed for the auger hoie and piezometer technigues
to measure soil hydraulic conductivity {Bouwer and Jackson.
i974] muy be empioyed. However. the geometry of most
groundwaler wells is outside the range in geometry covered by
the existing equations or tables for the auger hoie or piezome-
ter methods. For this reason, theory and equations are pre-
sented in this paper for siug tests on paruaily or compietely
penetrating wells in unconfined aquifers for a wide range o.
$EBMelry conditions. The weils may be paruaily or campieiely
perforated. screened. or otherwise open ajang their periphen
While the solutions are developed for unconfined aquifers.
they may aiso be used for siug tests on weils :n confinec
aquifers if water enters the aquifer from the upper confimag
layer through compression or leakage.

THaoRY

Geometry and symbols of a well in an unconfined aguife:
are shown in Figure 1. For the slug test the water level in the
well is suddenly lowered. and the rate of nise of the water leve
is measured. The flow into the weil at a particular value of |
can be caiculuted by modifying the Thiem equauion 10

Q= WKL R

where Q i3 the flow into the weil (lengih’/ume). K i< 2=
hydraulic conductivity of the aquifer (length/ume) L <o
height of the poruon of well through which waicr ente
(height of screen or perforated zunc or of uncased porier

well). v 13 the vertical distance between water levs! 0 e 47
equilibrium water table 1n ayuiler, R, s the cTecuve ~o2 .
over which y is dissipated. and 7, 1s the honzonts datan.

42)

25



424
W zrc lvmm
—
WATER l TABLE
- 7 y } =
l '—ﬁr
| |
! |
H e | D
AT L
I |
i |
i |
| ]
1 |
_1

TTITTITIIITIIIII TV TT
IMPERMEABLE

Fig. 1. Geometry and symbols of a partially penctrating. partially
perforated well in unconfined aquifer with gravel pack or developed
zone around perforated section.

from well center to original aquifer (well radius or radius of
casing plus thickness of gravel envelope or developed zone).
The terms L, y, R,, and r,, are all expressed in units of

length. The effective radius R, is the equivalent radial distance :

over which'the head loss y is dissipated in the flow system. The
value of R, depends on the geometry of the flow system, and it
was determined for different values of H, L, D, and 7,, (Figure
1) with a resistance network analog, as will be discussed in the
next section. Equation (1) is based on the assumptions that (1)
drawdown of the water table around the well is negligible, (2)
flow above the water table (in the capillary fringe) can be
ignored, (3) head losses as water enters the well (well losses)
are negligible, and (4) the aquifer is homogeneous and iso-
tropic. These are the usual assumptions in the development of
equations for pumped hole techniques [Bouwer and Jackson,
1974, and references therein).

The value of r,, in (1) represents the radial distance between
. the undisturbed aquifer and the well center. Thus 7, should
include gravel envelopes or ‘developed’ zones if they are much
more permeable than the aquifer itself (Figure 1).

The rate of rise, dy/d1, of the water level in the well after
suddenly removing a slug of water can be related to the inflow
Q by the equation

dy/dt = — Q/=r} 2)

where nr.? is the cross-sectional area of the well where the
water level is rising. The minus sign in (2) is introduced be-
cause y decreases as f increases.

The term 7. is the inside radius of the casing if the water level
is above the perforated or otherwise open portion of the well.
If the water level is rising in the perforated section of the well,
allowance should be made for the porosity outside the well
casing if the hydraulic conductivity of the gravel envelope or
developed zone is much higher than that of the aquifer. In that
case the (open) porosity in the permeable zone must be in-
cluded in the cross-sectional area of the well. For example, if
the radius of the perforated casing is 20 ¢cm and the casing is

Bouwer axD RiCE: GROUNDWATER HYDRALLICS

surrounded by a 10-cm permeable gravel envelope with 3
porosity of 30%. r. should be taken as [20° + 0.30(30° -
20%))*'* = 23.5 cm 1o obtain the cross-sectional area of the we
that relates Q to dy/d1. The value of r,, for this well section is
30 cm.

Combining (1) and (2) yields

1 2KL
YT Tk @
which can be integrated to
Iny = 2KLt -+ constant (4)

“r7In(R,/r.)

Applying this equation between limits y, at r = 0 and y, at 1
and solving for X yield

r’In (R/r) 1, 2o
2L t Vi

v

This equation enables X to be calculated from the rise of the
water level in the well after suddenly removing a slug of water
from the well. Since X, 7, 7., R,, and L in (5) are constants,
(1/t) In yo/¥: must also be constant. Thus field data should
yield a straight line when they are plotted as In y, versus r. The
term (1/t) In yo/y, in (5) is then obtained from the best-fitting
straight line in a plot of in y versus r (see the example). The
value of In R,/r,. is dependent on H, D, L, and r,, and can be
evaluated from the analog results presented in the next section.
The transmissibility T of the aquifer is calculated by multi-
plying (5) by the thickness D of the aquifer or-

_Drlin(R/r)1
2L t

This equation is based on the assumption that the aquifer is
uniform with depth.

Equations (5) and (6) are dimensionally correct. Thus X and
T are expressed in the same units as the length and time
parameters in the equations.

K= (5)

Ya
Ye

T In 6)

EvaLuaTiON OF R,

Values of R,, expressed as In R,/r,, were determined with
an eclectrical resistance network analog for different values of
ro. L, H, and D (Figure 1), using the same assumptions as
those.for (1). An axisymmetric sector of | rad was simulated
by a network of electrical resistors. The vertical distance be-
tween the nodes was constant, but the radial distance between
nodes increased with increasing distance from the center line
(Figure 2). This yielded a network with the highest node
density near the well, where the head loss was greatest, and a
decreasing node density toward the outer reaches of the sys-
tem. For a more detailed discussion of graded networks for
representing axisymmetric flow systems, see Liebmann [1950]
and Bouwer [1960].

The radial extent of the medium represented on the analog
was more than 60,000 times the largest r,, value used in the
analyses. Thus the radial extent of the analog system was
essentially infinite, as evidenced by the fact that a reduction in
radial extent by several nodes did not have a measurable effect
on the observed value of R,.

The value of R, for an infinitely deep aquifer (D = =) was
determined by simulating an impermeable and then an in-
finitely permeabie laver at a certain value of D. If this value of
D is 1aken to be sufficiently large. the flow in the svstem when
the layer at D is taken as being impermeuble is onlv slightly
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Fig. 2. Node arrangement (dots) for resistance network analog and potential distribution (indicated as percentages on
equipotentials) for system with L. r, = 625, H/r,. = 1000, and D/r, = 1500. The numbers on the left and at the top of the
figure are arbitrary length units (note breaks in horizontal scale).

less than the flow when the layer is taken as being infinitely
permeable. The average of the two flows can then be taken as a
good estimate of the flow that would occur if the aquifer were
represented on the analog as being uniform to infinite depth
[Bouwer, 1967]. This average flow was used to calculate R, for
D=,

The analog analyses were performed by simulating a system
with certain values of r,, H, and D. The electrical current
entering the ‘well’ was then measured for different values of L,
ranging from near M to near 0. This was repeated for other
values of r,,, H, and D. The condition where L = H could not
be simulated on the analog because it would mean a short
between the water table as the source and the well as the sink.
The electrical current flow in the analog was converted to
volume per day, and In R,/r, was evaluated with (1) for each
combination of r,, H, L, and D used in the analog.

For a given geometry described by r,., H, and D, the current
flow @, into the simulated well varied essentially linearly with
L and could be described by the equation

Gi=mL+n )

Because of the linearity between @, and L the results of the
analyses could be extrapolated to the condition L = H. The
values of m in (7) appeared to vary inversely with In H/r,,. The
values of n varied approximately linearly with In (D ~ H)/
r.], the siope A4 and intercept B in these relations being a func-
tion of L/r,. This enabled the derivation of the following
empirical equation relating In R,/r, to the geometry of the
system:

R, _|__11 A+ Bin[(D— Hy/r.]]™
In ry I.ln (H/r.) + L/re ] @)

In this equation, 4 and B are dimensionless coefficients that
are functions of L/r,. as shown in Figure 3. If D >> H, an
increase in D has no measurable effect on In R./r... The analog

results indicated that the effective upper limit of in [(D — H)/
r.) is 6. Thus if D is considered infinity or (D ~ H)/r, is so
large that In {(D ~ H)/r.] is greater than 6, a value of 6
shouid still be used for the term In (D — H)/r.] in (8).

If D = H, the term In (D — H)/r.} in (8) cannot be used.
The analog results indicated that for this condition, which is
the case of a fully penetrating well, (8) should be modified to

1.1 (o )“

wrin =t im) @

where C is a dimensionless parameter that is a function of
L/r. as shown in Figure 3.

Equations (8) and (9) yield values of In R,/r,, that are within
10% of the actual value as evaluated by analog if L > 0.4H and
within 25% if L << H (for example, L = 0.1H).

The analog analyses were performed for wells that were
closed at the bottom. Occasionally, however, wells with open
bottoms were also simulated. The flow through the bottom
appeared to be negligible for all values of r, and L used in the
analyses. If L is not much greater than r, (for example, L/r,
<< 4), the system geometry approaches that of a piezometer
cavity [Bouwer and Jackson, 1974], in which case the bottom
flow can be significant. Equations (8) and (%) can also be used
to evaluate In R,/r,, if a portion of the perforated or otherwise
open part of the well is isolated with packers for the stug test.

Equipotentials for the flow system around a partially pene-
trating, partially perforated well in an unconfined aquifer after
lowering the water level in the well are shown in Figure 2. The
numbers along the symmetry axis and the water table repre-
sent arbitrary length units. The numbers on the equipotentials
indicate the potential as a percentage of the total head differ-
ence between the water table (100%) and the open poruon of
the well (0% ) shown as a dashed line.

The value of R, for the case in Figure 2 is 96.7 length units.
As shown in the figure, this corresponds approximately to the
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Fig. 3. Curves relating coefficients 4, B, and C to L/7,.

85% equipotential when R, is laterally extended from the cen-
ter of the open portion of the well. Thus most of the head loss
in the flow system occurs in a cylinder with radius R,. which is
indicative of the horizontal extent of the portion of the aquifer
sampled for K or T. The vertical extent is somewhat greater
than L, as indicated by, for example, the 80% equipotential in
Figure 2.

To estimate the rate of rise of the water level in a well after it
is suddenly lowered. (5) can be written as

r R,. ¥
e . =9 10
t-—-—-—ZKLln’. lny' (10)
By taking y, = 0.9y,, (10) reduces to
toon = 0.0527 ___r,’ In R. an
som ) KL ' r,

where fogg, is the time that it takes for the water level to rise
90% of the distance to the equilibrium level. By assuming a per-
meable aquifer with K = 30 m/day, a well with 7. = 0.2 m and
L =10m,andIn(Re/r.) = 3,(11) yields t9g5 = 1.82s. Thus if
Yo is taken as 30 cm, it takes 1.8 s for the water level to rise 27
cm, another 1.8 s for the next 2.7 cm (90% of the remaining 3
c¢m), and another 1.8 s for the next 0.27 cm, or atotal of 5.4 s
for a rise of 29.97 cm. Measurement of this fast rise requires a
sensitive and accurate transducer and a fast-response recorder.
The rate of rise can be reduced by allowing groundwater to
enter through only a portion of the open section of the well, as
can be accomplished with packers.

For a moderately permeable aquifer with, for example, X =
1 m/day, awell withr, = 0.1 mand L = 20 m, and In (R./r..)
=5, (11) yields 1 = 11.4s. In this case, it would take the water
level 22.8 s to rise from 30 cm to 0.3 cm below static level.

EXAMPLE

A slug test was performed on a cased well in the alluvial
deposits of the Salt River bed west of Phoenix. Arizona. The
well. known as the east well, is located about 20 m cast of six

rapid infiltration basins for groundwater recharge with sewage
cffluent {Bouwer, 1970]. The static water table was at a depth
of I mD=80m H=55m,L=456m,r.=0076m,andr,
was taken as 0.12 m to allow for development of the aquifer
around the perforated portion of the casing. A Statham
PMI31TC pressure transducer was suspended about | m be
low the static water level in the well (when trade names anc,
company names are included, they are for the convenience of
the reader and do not imply preferential endorsement of a
particular product or company over others by the U.S. De-
partment of Agriculture). A solid cylinder with a volume
equivalent to a 0.32-m change in water level in the well was
also placed below the water level. When the water level had
returned to equilibrium, the cylinder was quickly removed.
The transducer output, recorded on a Sargent millivolt re-
corder, yielded the y-r relationship shown in Figure 4 with y
plotted on a logarithmic scale. The straight-line portion is the
valid part of the readings. The actual y, value of 0.29 m
indicated by the straight line is close to the theoretical value of
0.32 m calculated from the displacement of the submerged
cyvlinder.

Extending the straight line in Figure 4 shows that for the
arbitrarily selected ¢ value of 20 s, y = 0.0025 m. Thus (1/¢)1n
¥yo/yr = 0.238 5%, The value of L/r,, = 38, for which Figure 3
yields 4 = 2.6 and B = 0.42. Substituting these values into (8)
and using the maximum value of 6 for In [(D — H)/r,] (since
In [(D — H)/r.]) for the well exceeds 6) yield In (R./r,) = 2.37.
Equation (5) then gives K = 0.00036 m/s = 31 m/day. This
value agrees with K values of 10 and 53 m/day obtained
previously with the tube method on two nearby observation
wells [Bouwer, 1970). These K values were essentially point
measurements on the aquifer immediately around the well
bottoms, which were at depths of 9.1 and 6.1 m, respectively.

J COMPARISONS

Piezometer method. The geometry to which (8) and (9) and
the coefficients in Figure 3 apply overlaps the geometry of the
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prezometer method at the lower values of L/r,. With the
m +20meter method a cavity is augered out in the soil below a
~iczometer tube. The water level in the tube is abruptly
lowered, and K of the soil around the cavity is calculated from
the rate of rise of the water level in the tube [Bouwer and
Jackson, 1974]. The equation for X is
L 1 In Yo

K=AY‘ Y

(12)

+hzee Ay is a geometry factor with dimension of length. Val-
«&s of Ay were evaluated with an electrolytic tank analog by
Youngs [1968], whose results were expressed in tabular form as
4iy/ro for different values of L/r, (ranging between 0 and 8),
8 - L)r, and (D - H)/r..

Taking a hypothetical case where L/r, = 8, H/r, = 12, and

-, = 16, K calculated with (5) is 18% below K calculated
.+ 2 (12). This is more than the 10% error normally expected
<.} (8) and (9) for the L/H value of 0.67 in this case. The
:avger discrepancy may be due to the difference in method-
ology, or to the fact that the L/, value is close to the lower
linit of the range covered on the resistance network analog.

“n approximate equation for calculating K with the pie-
zoricter method was presented by Huvorslev [1951). The equa-
.+, which is based on the assumptions of an ellipsoidal cavity
++ well screen and infinite vertical extent (upward and down-
«s:d) of the flow system, contains a term [l + (L/2r, )]
- most well-slug-test geometries, L/2r, will be sufficiently
is5¢ 2 10 permit replacement of this term by L/2r,. In that case,
irowever, Hvorslev's equation for Q yields R, = L, which is not
seu<. In reality, R, is considerably less than L. For example, if
/i =40m, 7, =04 m, H=80m,and D = o, (8) shows that
£, = 11.9 m, which is much less than the value of 40 m
ndizated by Hvorslev's equation. However, since the calcu-
w:.0on of K is based on In (R./r,) as shown by (5), the error in
& s less than the error in R, (i.e., 36 and 236%, respectively, in
if1ic case).

if, for the above example, the top of the well screen or cavity
i:ad been taken at the same level as the water table (H = 40 m),
%, would have been 8.6 m and Hvorslev's equation would have
ywlded a K value that is 50% higher than K given by (5). The
iurger error is probably due to Hvorslev's assumption of in-
fiute vertical (upward) extent of the flow system, which is not
met when the cavity is immediately below the water table.
t;sing Hvorslev's equation for cavities immediately below a
venfining layer would increase the error to 73%, but this, of
vinurse, is due to the fact that a water table is not a solid
soundary. Hvorslev's equation for the confining layer case can
- shown to yield R, = 2L.

Auger hole method. The analog analyses for (8) and (9) and
#igure 3 were performed for L < H, because short circuiting
estween the water table and the well prevented simulation of
«nz case where L = H. If the analog results are extrapolated to

= H, however, the geometry of the system in Figure |
t:scomes similar to that of the auger hole technique, for which
¢ number of equations and graphs have been developed to
zalculate K from the rise of the water level in the well [Bouwer
»ad Jackson, 1974]. Boast and Kirkham [1971], for example,
~uveloped the equation

Ay

K= C‘KZ-I- (13)

w~here Cyx was determined mathematically and expressed in
tabular form for various values of L/r,, (D = H)/r.. and
yo/H. Since the rate of rise of the water level in the hole after
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the removal of a slug of water decreases with decreasing y,
Ay/At is not a constant and the value of K obtained with this
procedure depends on the magnitude of Ay used in the field
measurements. The general rule is that Ay should be relatively
small.

Taking a hypothetical case where y, = 2.5 m, y, = 24 m, At
=j0s,L=H=5mD=6m,andr, =0.1 m, (5)yieldsa K
value that is 36% lower than K calculated with (13). However,
if y. is taken as 0.5 m, which should give Ar = 394 s according
to the theory that (1/1) In yo/y, is constant, the X value yielded
by (5) is 26% higher than K obtained with (13). If y, is taken as
0.9 m, (5) and (13) give identical results.

Slug rest on wells in confined aquifers. The confined aquifer
for which the slug test by Cooper et al. [1967] was developed is
an aquifer with an internal water source, for example, recharge
through aquitards or compression of confining layers or other
material. This situation is similar to that of the unconfined
aquifer presented in this paper because the water table is
considered horizontal, like the upper boundary of a confined
aquifer, and the water table is a plane source. Thus K or T
calculated with (5) or (6) should be of the same order as X
caiculated with the procedure of Cooper et al. [1967)], which
involves plotting the rise of the water level in the well and
finding the best fit on a family of type curves. Cooper et al.
(1967] presented an exampie of the calculation of T for a well
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with r. = r, = 0.076 m and L = 98 m. The resulting valueof T
was 45.8 m*/day. Values of D and H for this well were not
given. However, since the well was 122 m deep and completely
penetrating (at least theoretically), D and H must have been
between 98 and 122 m. Assuming that both D and H were 100
m, (6) yields T = 62.8 m?/day, which is compatible with T
obtained by Cooper et al.

CONCLUSIONS

The hydraulic conductivity of an aquifer near a well can be
caiculated from the rise of the water level in the well after a
slug of water is suddenly removed. The calculation is based on
the Thiem equation, using an effective radius R, for the dis-
tance over which the head difference between the equilibrium
water tabie in the aquifer and the water level in the well is
dissipated. Values of R, were evaluated by electrical resistance
network analog. An empirical equation was then developed to
relate R, to the geometry of the system. This equation is
accurate to within 10-25%, depending on how much of the
well below the water table is perforated or otherwise open. The
technique is applicable to partially or completely penetrating
wells in unconfined aquifers. It can also be used to estimate the
hydraulic conductivity of confined aquifers that receive water
7~om the upper confining layer through recharge or compres-
s on.

The vertical distance between the rising water level in the
w21l and the equilibrium water table in the aquifer must vield a
str ight line when it is plotted on a logarithmic scale against
tit . This can be used 10 check the validity of field measure-
m' .1s and 1o obtain the best-fitting line for calculating the
hy -aulic conductivity. Permeable aquifers produce rapidly
r. 1 water levels that can be measured with fast-response
p -ure transducers and strip chart recorders or x-y plotters.
T  ~ortion of the aquifer sampled for hydraulic conductivity
wi  he slug test is approximately a cylinder with radius R,
an  height somewhat larger than the perforated or otherwise
opc section of the well.

BoUwER AND RICE: GROUNDWATER HYDRAULICS

Hydraulic conductivity values obtained with the proposed
slug test are compatible with those yielded by the auger hole
and piezometer techniques where the geometries of the systems
overlap, and by a slug test for completely penetrating wells in
confined aquifers.
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1.0 Project Description

1.1 Introduction

This Data Collection Quality Assurance Plan (DCQAP) provides the quality assurance/quality
control (QA/QC) requirements for a Resource Conservation and Recovery Act (RCRA)
facility investigation (RFI) to be performed at the former Coronado Municipal Landfill (CML)
site located in Albuquerque, New Mexico. This plan is Annex I of the Solid Waste
Management Unit (SWMU) #8, Former CML RFI Work Plan. Instructions included in this
DCQAP are written to provide confidence that the quality of work will satisfy project
objectives and be responsive to the requirements of the New Mexico Environment Department
(NMED). This DCQAP addresses the 16 requisite elements detailed in the U.S.
Environmental Protection Agency (EPA) document "Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans," QAMS-005/80 (EPA, 1983).

Quality assurance (QA) is a system of measures taken to ensure that a desired product or
service meet a defined level of quality. Quality control (QC) consists of the activities defined
in procedures that implement the QA system. These procedures usually define standards of
performance that are necessary to meet program objectives. This DCQAP is a comprehensive
document intended to state the QA objectives for the project and to provide detailed

implementation guidance.

As required by the Hazardous and Solid Waste Amendments (HSWA) Module IV—
Corrective Action of RCRA Permit No. NMD000709782-1 (NMED, 1996), this DCQAP has
been prepared to support the CML RFI Work Plan. The intent of this document is to define,
describe, delineate, and implement any additional information or procedures necessary to
effectively accomplish the project objectives. Table 1-1 provides the HSWA requirement and

the associated location of the information contained either in this DCQAP or the work plan.

1.2 Project Description
Philips Semiconductors’ (Philips) technical approach to RFI implementation is based on using

information from previous studies to identify potential receptors, collect additional
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HSWA Module IV Requirements for the
Data Collection Quality Assurance Plan (DCQAP)

HSWA Requirement

HSWA Reference

Location in the CML RFl Work Plan

Intended data uses

N.3(f)i)(1)

Section 3.2.5 of the DCQAP and
Chapter 5.0 of the work plan

PARCC parameters

N.3(f)(i)(1)
N.3(f)(i)(2)

Section 5.2 of the DCQAP

Quality assurance reports

N.3(H()3)

Chapters 12.0 and 16.0 of the DCQAP

Sampling and field
measurements

N.3(f)(ii)

Chapters 4.0 and 5.0 of the work plan

Chain-of-custody

N.3(f)(iii)(1)

Chapter 7.0 of the DCQAP

Sample storage and holding
times

N.3(f)(iii) (2)

Section 6.3 of the DCQAP

Sample preparation

N.3(f)(iii)(3)

Chapter 6.0 of the DCQAP

Analytical procedures

N.3(f)iii)(4)

Chapter 9.0 of the DCQAP

Calibration

N.3(f)iii)(5)

Chapter 8.0 of the DCQAP

Data reduction validation and
reporting

N.3(f)!(iii)(6)

Chapter 10.0 of the DCQAP

Internal quality control checks

N.3(f)(iii)(7)

Chapter 11.0 of the DCQAP

Laboratory performance audits

N.3(f)(iii)(7)

Section 12.3 of the DCQAP

CML = Coronado Municipal Landfill.

HSWA = Hazardous and Solid Waste Amendments.

PARCC = Precision, accuracy, representative, completeness, and comparability.
RFI = Resource Conservation and Recovery Act facility investigation.
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characterization data in a phased approach to assess whether there is an impact on human
health or the environment, and use the available data to determine whether no further action

(NFA) or a corrective measure study (CMS) is required.

1.2.1 Purpose
The purpose of the RFI is to achieve the following goals, as applicable:

* Define sampling activities required to characterize the groundwater and
subsurface soil upgradient and downgradient of the former CML.

* Prepare a proposal for NFA if concentrations of constituents of concern (COC)
are below action or background levels of risk-based concentration thresholds.

* Initiate a viable general response action, baseline risk assessment, or a CMS, if
concentrations of COCs exceed action or background levels or risk-based

concentration thresholds.

* Integrate RCRA and other applicable regulatory requirements to better
implement the investigation.

The former CML is an inactive SWMU. Characterization will be conducted to evaluate
impacts to potential groundwater receptors. This will include sampling gases in the vadose
zone, collecting subsurface soil samples in the vadose zone, and collecting groundwater
samples. A carefully planned investigation will be implemented to determine the nature and
extent of releases of hazardous waste or hazardous constituents from the SWMU. The data
collected from this investigation will provide the basis for proposing NFA or a CMS.

The technical objectives of the RFI are to:

* Determine the presence or absence of hazardous constituents in groundwater and
soils below the SWMU.

» Investigate the vertical and lateral extent of the release, if present.
» Identify potential contaminant migration pathways.

* Acquire sufficient information to perform a baseline risk assessment, if needed.
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¢ Provide sufficient technical data for the assessment of NFA or CMS decision.

* Provide the basis for planning a detailed CMS if needed.

1.2.2 Background Information

Chapter 1.0 of the RFI Work Plan provides an overview of the site history and records.
Chapter 2.0 of the work plan describes the environmental setting (e.g., soils, geology, and
groundwater), and Chapter 3.0 of the work plan describes the nature and extent of

contamination at the site.

1.2.3 Technical Approach Implementation

The RFI technical approach implemented for the former CML is discussed in detail in
Chapters 4.0 and 5.0 of the RFI Work Plan and is summarized briefly in the following
paragraph.

The RFI process begins with a search for archival documents, historical operation

information, and existing analytical data. Based on results of this search, potential receptors
(Chapter 4.0) and a sampling and analysis plan (SAP) (Chapter 5.0) are developed in the RFI
Work Plan. The potential receptors and data collection needs are outlined along with
methodology for implementing the SAP. If a release or potential release of hazardous
constituents from the SWMU poses a threat to human health or the environment during the
course of any activity initiated under the SAP, Philips and the NMED will meet to determine
whether interim measures will be needed. Data collected from SAP activities are evaluated to
determine whether there are concentrations of COCs greater than action levels or background
concentration levels. If no potential threats are present, an NFA proposal will be prepared. If

data indicate a potential threat to human health or the environment, a CMS will be initiated.

1.2.4 Data Uses
The intended end use of acquired data is to provide the basis for proposing NFA or a CMS
and, as stated in Section 1.2.1, to satisfy the listed technical objectives, including support to

completion of a CMS without requiring significant additional data gathering at a later date.
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2.0 Project Organization and Responsibility

2.1 Project Organization

The Project Management Plan, Annex V, of the RFI Work Plan presents and Figure 2-1
illustrates the organizational structure of the CML RFI project. The positions that hold
responsibility directly as a result of the requirements of this DCQAP and the specific QA
responsibilities are described below. The names of individuals filling some of these positions
are dependent on the determination of a contractor to conduct the investigation and will,

therefore, be identified after a contractor has been selected.

Project communication is the responsibility of all project staff. Necessary communication
will be made regarding project-related work between and among project participants. All
personnel working on project activities are responsible for adherence to QA requirements
applicable to their specific task(s). Each individual has an obligation to identify and act
toward resolving conditions adverse to quality. Staff with additional specific responsibilities

are identified below.

2.2 Environmental Engineer
The environmental engineer for Philips will be responsible for the following:

» Conducting reviews of work plans and final reports for compliance with
applicable QA requirements

* Coordinating with and providing project direction on quality issues to the project
manager

» Facilitating implementation of QA requirements for RFI activities

* Overseeing day-to-day operations, including planning, scheduling, and reporting
technical and related administrative activities

» Interfacing with the project manager to resolve issues concerning QA.
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2.3 Environmental Technician
~ The environmental technician reports to the environmental engineer on day-to-day activities
associated with implementing the RFI field work. The environmental technician is

responsible for the following:

» Overseeing daily field activities and interfacing with the field team leader
* Assisting the field team leader, as needed, in implementing field activities
» Preparing daily reports, as appropriate, to the environmental engineer.

2.4 Project QA Officer

The project QA officer is organizationally independent of the cost and schedule of project
management. No project duties are assigned that preclude full attention to QA responsibilities
or that conflict with the reporting and resolving of QA issues. The project QA officer
communicates with the field team leader on day-to-day activities to ensure that the DCQAP is
followed during field operations. The project QA officer will act as a liaison between the
project manager and field team leader when executing the CML RFI QA procedures. The
project QA officer will serve an auditing function and is responsible for the following:

» Providing guidance on project-specific QA questions

* Conducting reviews of final reports and supporting documentation for
compliance with applicable QA requirements

» Facilitating implementation of QA requirements for the project

* Ensuring that QA audits are conducted.

2.5 Project Manager

The project manager is responsible for the following:

* Coordinating with and providing project direction on QA issues to the field team
leader

* Conducting reviews of work plans and final reports for compliance with
applicable QA requirements

» Facilitating implementation of QA requirements for RFI activities

AL/05-96/WP/PHILIPS:R3981 AN1 767269.02.04.00.00 06/13/96 2:21pm



CML Annex I

Philips Semiconductors
Revision No. 0

Date: June 1996
Page: 8 of 56

* Overseeing day-to-day operations, including planning, scheduling, and reporting
technical and related administrative activities

» Preparing monthly and quarterly progress reports, as appropriate, to the
environmental engineer

 Interfacing with the project QA officer to resolve quality concerns and to
coordinate audits

* Interfacing with the field team leader to resolve issues concerning QA
¢ Ensuring implementation of project QA requirements applicable to the task

¢ Ensuring proper maintenance of project documentation and resolving record
management concerns.

2.6 Field Team Leader
The field team leader is responsible for the following:

* Directing the execution of field sampling activities using crews of field team
members appropriate for the activity

* Opverseeing daily activities of field team members, including planning,
scheduling, and implementing RFI field activities for the former CML

* Implementing this DCQAP for the former CML

» Coordinating efforts with field team members, the site safety officer, the field
team leader, and the project QA officer

* Submitting all pertinent project records to the project manager and for ensuring
that the records are maintained until their submittal to the Philips Records

Center.

» Directing and coordinating all efforts associated with sampling, packaging, and
shipping

* Obtaining appropriate sample containers

* Notifying analytical laboratories of QA concerns regarding shipped samples
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* Acting as a liaison with the contract analytical laboratory
* Ensuring that appropriate QC analyses are performed by laboratories

» Performing QA data verification and initial validation on analytical results
received from the laboratories

» Submitting complete data packages to the project manager.

2.7 Field Team Members

The field team members are responsible for conducting the assigned work in a manner that
ensures that the data collected are technically valid and legally defensible. All field teams
will have a qualified field sampler during sampling activities. Teams are responsible for
conducting the work detailed in the SAP according to applicable contractor procedures and

are under the direction of the field team leader.
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3.0 QA Objectives

The overall QA objective for field sampling, field measurements, and laboratory analysis is to

produce sufficient data of known and acceptable quality to support site evaluation and the
selection of remedial alternatives. This chapter defines the QA objectives for data collected

by project staff.

3.1 Data Quality Objectives

The data quality objectives (DQO) process defines qualitative and quantitative statements that
specify the quality of the data required to support project decisions. DQOs are defined based
on the end uses of the data to be collected and are applicable to all data collection activities
(EPA, 1987a). The level of detail, analytical level, and data quality requirements are
dependant upon the intended use of the data. The DQO development process also helps to
specify the level of uncertainty that a decision maker is willing to accept in results derived
from environmental data when the results are used in a regulatory or programmatic decision

(e.g., establishing analytical method requirements or sampling protocols).

Project DQOs were developed based on a five-stage process: (1) Background and archival
data were assembled and evaluated, (2) potential receptors were identified, (3) data criteria for
decision making was determined, (4) DQOs were established, and (5) a SAP was written.

Two appropriate analytical levels were identified when the data criteria for decision making

were determined. The analytical levels to be used are defined as follows (EPA, 1987a):

* Level II—Field analyses using more sophisticated portable analytical
instruments; in some cases, the instruments may be set up in a mobile laboratory
on site. There is a wide range in the quality of data that can be generated. It
depends on the use of suitable calibration standards, reference materials, and
sample preparation equipment: and the training of the operator. Results are
available in real-time or several hours after collection.

* Level III—AIll analyses performed in an off-site analytical laboratory. Level III
analyses may or may not use Contract Laboratory Program (CLP) procedures,
but do not usually utilize the validation or documentation procedure required of
CLP Level IV analysis. The laboratory may or may not be a CLP laboratory.
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Level III incorporates some time lag between submission of samples to the laboratory and

receipt of results. Table 3-1 provides more information on these analytical levels.

The criteria used to assess the quality of measurement data are the precision, accuracy,
representativeness, completeness, and comparability (PARCC) parameters. Precision,
accuracy, and completeness objectives are based on the published precision and accuracy for
the analytical methods and the expected level of completeness required to accomplish most
project goals. Representativeness and comparability objectives are qualitative goals. DQOs
are primarily defined in the SAP (Chapter 5.0 of the RFI Work Plan) as data needs and in
Chapter 4.0 of this DCQAP.

The remainder of this chapter specifies QA objective using the PARCC parameters. QA

goals for field measurements are also presented.

3.2 QA Objectives for Laboratory Data

An acceptable analytical laboratory will be selected to generate data that will be used to make
regulatory decisions. This laboratory will have its own QA plan, which governs laboratory
activities. Laboratory technical audits will be conducted at a minimum on an annual basis to

verify laboratory compliance with its QA plan and other pertinent regulatory requirements.

Inorganic, metal, and organic compound analyses will be performed by the laboratory using
EPA procedures contained in the most recent edition of the EPA "Test Methods for
Evaluating Solid Waste" (SW-846) (EPA, 1986a; EPA, 1986b; EPA, 1987b).

Appropriate QC checks will be used throughout the sampling and analysis process to quantify
the precision, accuracy, and contamination associated with each measurement system. This
section defines the objectives for PARCC for measurement data. Precision and accuracy
objectives for this project are expressed in terms of acceptance criteria for the QC checks

performed in the field and in the laboratory.

The laboratory performing the analyses will determine the precision and accuracy acceptance

limits. Procedures for establishing and updating control limits for precision and accuracy
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Table 3-1

Summary of Analytical Levels Appropriate to Data Uses?

monitoring during
implementation

Level I

Tentative ID; analyte-specific

Detection limits vary from low
ppm to low ppb

limited mostly to volatiles,
metals

Analytic
Data Uses al Level Type of Analysis Limitations Data Quality
Site characterization Variety of organics by gas Tentative ID » Dependent on QA/QC steps
evaluation of alternatives; chromatography; inorganics by employed
engineering design; AA; XRF Techniques/instruments

Data typically reported in
concentration ranges

Risk assessment; PRP
determination; site
characterization; evaluation
of alternatives; engineering
design; monitoring during

implementation

Level tli

Organics/inorganics using EPA
procedures other than CLP can
be analyte-specific

RCRA characteristic tests

Tentative ID in some cases

Can provide data of same
quality as Levels IV

Similar detection limits to CLP

Less rigorous QA/QC

3Modified from "Data Quality Objectives for Remedial Response Activities: Development Process,” EPA/540/G-87-003, 1987, U.S. Environmental Protection
Agency, Office of Emergency and Remedial Response and Office of Waste Programs Enforcement, Washington, D.C.

AA = Atomic absorption.

CLP = Contract laboratory program.

EPA = U.S. Environmental Protection Agency.

ID = Identification.
ppm = Parts per million.
ppb = Parts per billion.

PRP = Potentially Responsible Party.

QA/QC = Quality assurance/quality control.

RCRA = Resource Conservation and Recovery Act.

XRF = X-ray fluorescence.
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assessment will be in place in the laboratory. Acceptance criteria will be established by the
laboratory based on a series of measurements of QC samples to determine the inherent
variability associated with the analytical technique or the nature of the analyte measured
unless these values exceed the QA objectives specified in this document. Control limits for
precision will be based on the historical mean relative standard deviation +3 standard
deviation units. Control limits for accuracy will be based on the historical mean recovery

+ 3 standard deviation units established by the laboratory prior to analyses of samples.

Procedures will be in place at the laboratory for demonstrating laboratory control. Procedures
for establishing precision and accuracy control limits for organic and metals analyses are
specified in the appropriate analytical methods contained in EPA SW-846. Guidelines given
in the "Handbook for Analytical Quality Control in Water and Wastewater Laboratories"
(EPA, 1979) will be used to establish control limits for other inorganic analyses.

For the purposes of this project, the precision and accuracy of each analytical process will be
assessed using Laboratory Control Samples (LCS). LCS will be used to establish initial
control limits and to control and update subsequent analysis. Laboratory control samples will
be concurrently prepared with each analytical batch of samples using the appropriate sample
matrix and fortified with the appropriate target analytes. The control samples will be fortified
with standards traceable to a nationally recognized source at concentration ranges within the
calibration range of the analytical method. For methods with multiple target analytes

(e.g., gas chromatography and inductively coupled plasma), a representative suite of target
analytes may be substituted. However, the target analytes selected will encompass the entire
chromatographic or spectral range of the analytical method. For aqueous samples, reagent

grade will be used; and for soil analyses, a well characterized soil matrix will be used.

After the establishment of initial control limits, LCS will be prepared in duplicate at a
minimum frequency of 1 per 20 samples or | per analytical batch, whichever is less. Control
limits based on these measurements will be updated in accordance with the laboratory’s QA
plan or at a minimum, quarterly. Data acceptance for precision and accuracy will be based
on these measurements. Sample data generated with associated QC samples that fall within

prescribed control limits will be considered to be generated while the laboratory was in
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control. Data generated with laboratory QC samples outside acceptance limits are considered
to be generated while the laboratory was out of control and require corrective action. All

laboratory data reported with LCS values outside control limits will be conditionally qualified
and stated as such in the laboratory report. Results of LCS analyses and associated laboratory

control limits will be included with each analytical report.

Significant precision and accuracy objectives for data quality measurements for this project
are identified below. LCS values outside these ranges will trigger corrective action. It is the

analytical laboratory’s responsibility to ensure that these goals are met.

3.2.1 Laboratory Precision

Precision refers to the agreement among a set of replicate measurements without assumption
or knowledge of the true value. Based on the DQOs for the project, the laboratory will
maintain precision indicator data within the following boundaries for each analytical batch

containing samples:

* For metals analyses, LCS values will fall within O to 20 relative percent
difference (RPD) of a set of duplicate LCS measurements or will range
from O (no difference between control samples) to the historical mean
RPD +3 standard deviation units, whichever is most stringent.

» All other inorganic analyses will fall within 0 to 25 RPD for each set of
duplicate sample measurements or will range from 0 (no difference between
control samples) to the historical mean RPD +3 standard deviation units,
whichever is most stringent.

* The RPD of duplicate LCS values for organic compounds analyses will range
from O (no difference between control samples) to the historical mean RPD
+3 standard deviation units.

3.2.2 Laboratory Accuracy
Accuracy refers to the agreement between an observed value and an accepted reference value.
Based on the DQOs of the project, the laboratory will maintain accuracy indicator data within

the following boundaries for each analytical batch containing project samples:
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* The accuracy objective for metals analyses is to maintain LCS measurements
within 80 to 120 percent of the reference value or within 3 standard deviation
units from the historical mean recovery, whichever is more stringent.

» The accuracy objective for all other inorganic analytes is to maintain LCS
measurements within 75 to 125 percent recovery of the reference value or within
3 standard deviation units from the historical mean recovery, whichever is more
stringent.

» The accuracy objective for volatile organic compounds (VOC), semivolatile
organic compounds (SVOC), and pesticides/polychlorinated biphenyls (PCB) are
specified in EPA Methods 8240, 8270, and 8080, respectively.

3.2.3 Matrix Effect

In addition to assessing the precision and accuracy of the analytical process using LCS,
environmental samples will be systematically evaluated for the matrix effect of the sample on
the analytical system. This will be accomplished by the preparation and analysis of matrix
spike (MS)/matrix spike duplicate (MSD) samples at the analytical laboratory. MS/MSD

analyses will be performed in accordance with the specified analytical procedure.

The matrix effect on the precision and accuracy of the analytical process will be determined
for each matrix type and each batch of samples submitted to the laboratory. Samples
designated by field personnel for MS/MSD analyses will be split into duplicate samples and
fortified during the sample preparation stage with the appropriate target analytes at the
concentrations specified in the analytical method. In addition to MS/MSD analyses, surrogate
compounds will be added to samples intended for analysis by liquid or gas chromatography,
when appropriate to the analytical method. Surrogate compounds will be added at the sample
preparation step at concentrations specified in the analytical method (e.g., EPA SW-846).

Based on the analysis of MS/MSD samples, the QA objectives for the project are as follows:

» The precision of metals and other inorganic analyses will be maintained within
0 to 50 RPD, and recovery will be maintained within + 25 percent.

* Precision and accuracy matrix effect measurements of organic compound

MS/MSD analyses will meet the acceptance limits specified in EPA methods
8240, 8270, and 8080.
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* Surrogate compound recovery will fall within limits specified in EPA methods
8240 and 8270.

3.2.4 Field and Laboratory Contamination

QC samples to evaluate contamination contributed from the sampling and analytical process
will be evaluated with each sampling event and batch of samples analyzed at the laboratory.
For the purposes of this project, contamination of samples during collection, transport, or
analysis will be maintained at a minimum. Therefore, target analytes should not be present in
the appropriate laboratory blank samples at detectable concentrations or, if present, below the
laboratory quantitation limit. If laboratory contamination is observed at unacceptable levels,
corrective action will be initiated. Environmental sample results will be qualified (e.g., the B
qualifier) if laboratory contamination of associated blanks is observed. Equipment and trip
blanks with levels of contamination above corresponding laboratory quantitation limits will be
evaluated accordingly. Results of laboratory blank analyses will be included with each

analytical report.

3.2.5 Representativeness

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or
an environmental condition. Data representativeness has been attained through the proper
design of the sampling program, which gives confidence that sample locations and the number
of samples chosen describe the site sufficiently. The sampling program design provides
confidence that an appropriate number of samples are collected and that sample locations
provide suitable coverage. Chapter 5.0 of the RFI Work Plan provides work-phase and
decision-specific DQO justification for each phase of work, each sampling type, the adequacy
of special distribution/locations, and the number of sampling points. All samples for this

project are considered to be critical.

3.2.6 Completeness

Completeness is a measure of the relative number of analytical data points that meet all the
acceptance criteria for accuracy, precision, and any other acceptance criterion required by
specific analytical methods. The project QA objective for analytical data completeness is

90 percent of all samples. Data completeness can be affected by several factors such as
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laboratory accidents, insufficient sample volume, missed holding times, or sample breakage
during shipment. Additionally, the ability to meet or exceed this objective depends upon the
nature of the samples submitted for analysis. Reported quantitation limits are heavily
dependent upon the characteristics of the sample matrix, and thus, samples with unusual

matrices should not be included in the completeness calculation.

3.2.7 Comparability

Comparability expresses the confidence with which one data set can be compared to another.
Data comparability will be enhanced through the use of standard sampling techniques and
analytical methods (e.g., EPA SW-846). Data results will be reported in units that are

consistent with existing site data and applicable regulatory levels.

3.3 QA Objectives for Field Measurements

Most analytical data derived from project investigations will be obtained by the analysis of
samples at the laboratory. However, to collect representative data for certain parameters,
measurements will be performed in the field at the time of sample collection. Examples of
field measurement data include specific conductance, temperature, and pH of groundwater
samples. Measurements that will be performed and recorded in the field are specified in
Chapter 5.0 of this work plan. The primary QA objectives for all field measurements are to
verify that QC checks are performed, verify that measurements were obtained to the degree of
accuracy consistent with their intended use, and provide documentation of adherence to the
measurement procedures. The contractor responsible for collecting samples will follow
written procedures that describe in detail how to obtain accurate and precise measurements in
the field. The contractor will also provide standard formats for documenting data collection.
Adherence to written procedures will provide confidence that the PARCC parameter

objectives of the field measurement data are met.
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4.0 Sampling Procedures

The selection of appropriate sampling sites and sampling strategies follows directly upon the
development of project-specific DQOs. The chosen sampling strategy provides attainment of
data of the necessary quantity and quality to support specific decisions and/or regulatory
actions. Chapter 5.0 of the RFI Work Plan provides a description of guidelines used to select

sampling sites.

The contractor selected to perform the investigation will use procedures for collecting soil and
aqueous samples. If an EPA-accepted procedure is used, it only needs to be referenced. The

field team leader will coordinate all sample operations.
4.1 Field Documentation

4.1.1 Field Logs

All data collection activities performed at a site will be documented, with indelible black ink
either on contractor-provided forms or in a field logbook. Entries onto field forms or in field
logbooks will be as detailed and descriptive as possible to provide objective documentation of
the day’s events. All pages should be inclusively paginated (e.g., Page 1 of 3). Collectively,
all field documentation should be documented in enough detail that the sequence of daily
activities may be independently reconstructed by a technically qualified peer without reliance
on the collector’s memory. If a field logbook is to be used for documenting field activities, a
procedure detailing information required to be documented will be followed, and the logbook

should be dedicated to the project.

4.1.2 Sample Collection Forms

As the primary means of facilitating the collection of accurate field and sampling information,
standardized sample collection forms will be used. Contractor-provided forms will be used to
record data in a consistent format that provides complete field records. As an alternative,

equivalent information may be recorded in a field logbook.

The contractor will follow procedures for completing all applicable forms required for the

accurate recording of the data. Each sample will have its own unique documentation. During
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the field investigation, each form will be completed as accurately and completely as possible,
as indicated by the instructions contained in the procedure. Any nonapplicable portions of the
form will be marked "NA" or lined through to document that this item has been addressed.

All field documentation will be signed and dated by the originator.

4.1.3 Corrections to Documentation

Incorrect entries will be crossed out with a single line, and the correct information will be
entered, initialed, and dated by the person making the correction. There will be no erasures,
write-overs or deletions in any type of data document record. The original entry will not be
obliterated. Pages will not be removed from field logbooks. Information that is voided or
superseded will be clearly noted as such. Whenever possible, a brief explanation should be
provided as to the reason that this information is no longer applicable, if not intuitively

obvious.

4.2 Sample Containers
All samples will be collected and containerized in appropriate, properly precleaned sample
containers. Tables 5-2 through 5-4 of Chapter 5.0 of the RFI Work Plan specify sample

containers, including type and volume to be used.

4.3 Sample Preservation and Chain-of-Custody During Shipment

Sample preservation will be completed in accordance with the requirements stipulated in
analyte-appropriate analytical methods (e.g., EPA SW-846). Tables 5-2 through 5-4 of
Chapter 5.0 of the RFI Work Plan specify the sample preservations to be used and applicable
holding times. Holding times are the joint responsibility of the Field team leader and the

analytical laboratory.

All samples will be labeled when collected and stored as required by a contractor-provided
procedure. Chain-of-custody and associated documentation for all samples will be
maintained. See Chapter 5.0 of this DCQAP for further discussion of chain-of-custody

requirements.

AL/05-96/WP/PHILIPS:R3981AN1 767269.02.04.00.00 06/13/96 2:21pm



CML Annex 1

Philips Semiconductors
Revision No. 0

Date: June 1996
Page: 20 of 56

4.4 Quality Control Samples

QC samples will be collected as part of all project sampling efforts. Specific QC samples
have been identified for all sampling activities. Chapter 9.0 of this DCQAP presents detailed
information on the types of field QC samples that will be collected, including the frequency

of collection and analysis.

4.5 Equipment Decontamination

Equipment decontamination is an integral part of the QA process for field data collection.
All project samples will be collected with properly decontaminated equipment. The
contractor performing the field investigation will adhere to an applicable equipment
decontamination procedure for the use of each type of sampling equipment. Washwater and
other fluids created during decontamination will be handled in accordance with an applicable

procedure for investigation-derived waste management.

All expendable sampling equipment will be certified clean prior to use. The use of
expendable sampling equipment should provide the highest level of quality data by
minimizing the possibility of cross-contamination between samples. Also, the use of
expendable sampling equipment does not generate decontamination solutions that require

disposal at additional cost.

4.6 Sample Designation

Samples will be assigned a unique alphanumeric identifier as part of the chain-of-custody
control during the transfer of samples from the time of collection through analysis and
reporting. This identifier will, at a minimum, be recorded on the sample label, sample

collection log, and analysis request and chain-of-custody record.
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5.0 Sample Custody.

Chain-of-custody procedures will be used to provide confidence for the proper handling of

samples during collection and analysis. Sample custody procedures require that the
possession and handling of the sample from the moment of its collection through analysis be
documented by written record. The chain-of-custody records will be initiated at the time of

sample collection and remain in effect until the sample is disposed.

5.1 Field Custody Documentation
Record-keeping documentation for the samples will include the following:

» Standardized forms or field logbook to document sampling activities in the field.

* Waterproof labels to identify individual sample containers and preservation
requirements.

» Chain-of-custody forms for documenting transfer and possession of samples.

» Laboratory analysis request forms for documenting analyses to be performed.
This may be combined with the chain-of-custody form.

The original chain-of-custody form will accompany the samples to the analytical laboratory.
The forms should be sealed in plastic bags to provide protection from moisture during
shipment to the analytical laboratory. The chain-of-custody form will list the sampler, sample
number, sampling date and time, sample matrix, number of containers, preservatives used,
analyses requested, turn-around time required, and the shipping way-bill number. Individuals
receiving and relinquishing custody of the samples will sign, date, and specify the time on the
form with indelible black ink.

5.2 Field Team Leader

The field team leader has primary responsibility for communicating with the analytical
laboratory and will coordinate the project field sample management activities and laboratory
analytical activities. Specifically, project activities coordinated by the field team leader

include the following:
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* Scheduling laboratory analyses required by the SAP

» Obtaining field sampling containers and preservatives, shipping containers,
labels, analytical request, and chain-of-custody forms prior to field work

» Tracking of sample location and condition from field to analytical laboratory

* Data validation and review.

5.3 Laboratory Custody Documentation

The following subsections describe typical analytical laboratory custody procedures associated
with sample receipt, storage, preparation, analysis, and general security. Specific custody
procedures described in the analytical laboratory QA manual will be adhered to for all
analyses. The field team leader is responsible for verifying that the analytical laboratories are

adequately performing the required procedures discussed in the following subsections.

5.3.1 Sample Receipt

The analytical laboratory performing analysis of project samples will inspect the samples and
documentation and inform the field team leader of the sample arrival and condition upon
receipt of each shipment of samples, if exceptions from this plan are identified. At a

minimum, the following items will be addressed:

* The analytical laboratory sample custodian will inspect all sample containers for
integrity. The condition of the samples upon receipt and presence of leaking or
broken containers will be noted on the chain-of-custody form.

* The sample custodian will also identify any discrepancies in the chain-of-custody
documentation. The sample custodian will sign the chain-of-custody form (with
date and time of receipt), thus assuming custody of the samples.

» The information on the chain-of-custody form will be compared with that on
sample labels to verify sample identity. The analytical laboratory sample
custodian will notify the field team leader of any discrepancies in the
chain-of-custody form. Any inconsistencies will be resolved with the field team
leader before sample analysis proceeds. If needed, the field team leader will
initiate a Nonconformance Report (NCR), as described in Chapter 13.0 of this
DCQAP to document all necessary corrective actions.
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» Samples will be stored in appropriate conditions or prepared to maintain the
inherent characteristics of the sample in accordance with accepted procedures
(e.g., EPA SW-846).

» Samples will be placed in appropriate secure storage prior to analysis.

» The sample custodian will alert the appropriate analysts of any analyses
requiring immediate attention because of abbreviated holding times.

5.3.2 Sample Records
All analytical laboratory records will be made in indelible black ink in a bound notebook or
appropriate standardized form according to the applicable analytical laboratory standard

operating procedures.

5.4 Corrections to Documentation

Incorrect entries will be crossed out with a single line (i.e., preserving the legibility of the
original entry) and will be initialed and dated by the person originating the entry. The correct
information will be entered, initialed, and dated by the person making the correction. There
will be no erasures, write-overs, or deletions in any type of data document record. If

necessary, corrections and modifications will include a brief notation to provide clarification.

5.5 Final Evidence File Documentation

All project participants will maintain records to document QA/QC activities and to provide
support for possible evidential proceedings. All records generated for the project are the
property of Philips. Records that provide documentary evidence of quality will be specified,

prepared, and maintained in accordance with the investigating contractor’s procedures.
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6.0 Calibration Procedures and Frequency.

6.1 Overview

Sampling-related equipment designated in the RFI Work Plan will be used to provide data
compatible with specified project requirements and desired results. The equipment type,
range, accuracy, and precision will be specified to meet project DQOs. Measuring and test
equipment used in the field or an analytical laboratory must be controlled by formal
calibration procedures, which are required to provide confidence in the proper operation of
equipment and instruments. Calibration procedures will be followed to produce the quality of

data necessary to meet specified levels of analytical objectives.

Calibration procedures provide the means that all measurement devices will be calibrated and
adjusted at specified, predetermined intervals using equipment and material having known
valid relationships to the National Institute of Standards and Technology, American Society
for Testing and Materials (ASTM), or other widely recognized standards; or accepted values
of natural physical constants. If national standards do not exist, the basis for the calibration
will be documented. Calibration will be based on the type of equipment, inherent stability of
the equipment, manufacturer’s recommendations, values given in national standards, intended

level of analytical quality, or required published methodology.

In many cases, the manufacturer’s specifications for calibration may adequately serve as a
calibration procedure. However, instrument calibration procedures will include the following

information as applicable:

» Reference EPA-approved or other validated, standard methods

» Frequency description of initial and continuing calibration checks for ongoing
operations as well as routine maintenance

* Specific acceptance criteria definition for all calibration measurements
» Standards list that includes source, traceability, and purity checks

* Full nonstandard or modified methods description.
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Leased or rented instruments and equipment will be accompanied by a current certificate of
calibration or a performance-based document that certifies acceptability. The certificate will
contain and the equipment will be marked with the same unique identification number (e.g., a

serial number or unique equipment identification number).

All calibration activities will be fully documented to clearly denote the results of the

calibration process so that a determination of acceptability can be made.

6.2 Field Equipment

Calibration will be done according to manufacturer’s specifications. Instrument maintenance
and calibration will be documented, and the records will be maintained for each field
instrument used for project work. These records should provide documentation concerning
the instrument’s ability to provide accurate measurements. Each instrument will be assigned
a unique serial number so that tracking of instrument records can be facilitated. Unique serial

numbers will be used on all related documentation.

6.3 Laboratory Equipment

Before any instrument is used as a measuring device, the instrument response to known
reference materials must be determined through the process of calibration. The manner in
which various instruments are calibrated is dependent on the type of instrument, its intended
use, and the analytical method. The analytical laboratory used to provide services for the
project will have specific detailed instrument calibration procedures for each analytical
instrument, which will include the methods for verification and documentation of instrument

conditions prior to and during testing.

Routine calibration standards will be used in the analytical laboratory to demonstrate that the
performance of an instrument will not cause unacceptable error in the analysis. This
calibration will indicate instrument stability and sensitivity with respect to the required
analytical method.

Analytical laboratory instrument calibrations typically consist of two types: initial calibration

and continuing calibration. Initial and continuing calibration criteria will meet the published
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method acceptance criteria before sample analysis is initiated. Initial calibration procedures
establish the calibration range of the instrument and determine instrument response over that
range. The instrument response over that range will typically be expressed as a correlation

coefficient (e.g., inductively coupled plasma) or by a response factor, amount/response

(e.g., for gas chromatography).

Continuing calibration usually includes measurement of the instrument response to one or

more calibration standards and requires instrument response to compare within certain limits
(e.g., = 10 percent) of the initial measured instrument response. Continuing calibration will
be performed as specified in either the manufacturer’s instructions or an instrument-specific

procedure.
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7.0 Analytical Procedures

Analytical laboratory measurement data will be generated as set forth by the laboratory’s

statement of work (SOW). Field parameter measurements will follow the appropriate
procedures of the investigating contractor. These procedures define measures that provide
confidence that the predetermined data QA objectives and goals of the work plan (and SAP)

are met.

7.1 Laboratory Methods

All samples collected during the project field investigation will be analyzed using the
appropriate analytical method presented in Table 5-1 in Chapter 5.0 of the RFI Work Plan.
All analytical methods will be performed as written. Any modifications will be documented
thoroughly in the narrative summary for the data package. All parameters specified by the
method will be determined.

7.2 Field Testing

As part of the analytical protocol for all groundwater samples, several parameters will be
measured in the field during project field investigations. Aqueous samples will be tested for
specific conductance, temperature, and pH. The investigating contractor’s procedures will be

followed for field determination of these parameters.
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8.0 Data Reduction, Validation, and Reporting

This chapter presents QA protocols for data reduction, validation, and reporting activities.
The CML Data Management Plan, Annex II of the RFI Work Plan, contains a flowchart for

the data reduction, transfer, storage, retrieval, reporting, and validation process. The data

management plan also specifies the responsibility structure for data reduction and data

reporting.

8.1 Data Reductionn

Data reduction is defined as those activities involved in the conversion of raw data to
reportable units; transfer of data between recording media; and computation of summary
statistics, standard errors, confidence intervals, and statistical tests (e.g., outlier evaluation).
Statistically acceptable data analysis procedures will be implemented for all data reduction

steps.

8.1.1 Field Technical Data Reduction

Field technical data (i.e., nonlaboratory-generated) collected during project field investigations
can generally be characterized as either objective or subjective. Objective data include all
direct measurements (e.g., field analytical data,-level measurements). Subjective data include
descriptions and observations, such as a preliminary site description. Some activities (e.g.,
test boring and well logging) include both types of data in that the data recorded in the field
are descriptive but can be characterized and subsequently reduced using standardized

lithologic coding systems.

As described in Chapter 4.0 of this DCQAP, field personnel will record all field data on
standardized forms or in a logbook. At the completion of daily activities, field personnel will
check all field data forms and logs (if applicable) for completeness. Field measurement data
that require reduction to obtain final concentrations/values will be calculated in accordance

with the investigating contractor’s procedures.
Occasionally, a field measurement may result in an outlier with a value significantly outside

the expected range for most field conditions. When identified, an outlier will be recorded as

would any other field measurement, and whenever possible at least two additional
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measurements will be made and recorded to verify or invalidate the suspected outlier. When
appropriate, field instrumentation and calibration will be checked following the appropriate
procedure(s) and the parameter remeasured. If after this check, the value remains the same, it
is considered a valid measurement. However, if instrument malfunction is suspected as the
source of anomalous data, appropriate steps will be taken to verify instrument performance.
Equipment failure or data collected not in conformance with approved protocols will be
documented on an NCR, as described in Chapter 13.0 of this DCQAP.

8.1.2 Laboratory Data Reduction

At the completion of a set of laboratory analyses, the analyst will complete and review all
calculations. Calculations using raw data to obtain final concentrations are performed
according to the procedures described in the specified analytical method and the laboratory’s
QA manual. Data reduction calculations can be performed manually or electronically if the

analytical instrument is interfaced with a microprocessor.

The associated QC check data (e.g., laboratory duplicates and replicates, surrogate and MS,
and QC reference sample data) will be used to verify that data are within the control limits
specified for the analytical method. If results are not within the limits, corrective actions will
be taken as specified by analytical method and the laboratory’s QA program. Typically, if all
data are acceptable, the data will be entered into the analytical laboratory computer system,
and data summaries (including raw data) will be submitted to the analytical laboratory QC
reviewer. Following the QC review, laboratory management will review and sign a hard-copy

data summary.

8.2 Data Validation

Data validation is a systematic process of reviewing a body of data against a set of criteria to
provide assurance that the data are adequate for their intended use (EPA, 1983). The
validation criteria depend upon the type(s) of data involved and the purpose for which data
are collected. The data validation process will result in qualifiers of the data as to whether

they are acceptable, conditional, or unacceptable.
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8.2.1 Field Technical Data Validation
Field technical data validation will consider the following, as applicable:

* Qualifications of personnel collecting data
* Completeness and reasonableness of the field documentation

» Completeness of sample collection and field measurement data (see Chapters 3.0
and 9.0 of this DCQAP)

* Compliance with procedures that relate to field technical data collection

* Verification of the results recorded on field forms with the final reported results.

Validation of objective field technical data will be performed at two different levels. On the
first level, field personnel will see that procedures are followed at the time of data collection,
that all data are recorded, and that appropriate QC checks are performed. Any deviations to
approved protocols will be completely documented. At the second level, a technical peer not
involved directly with data collection will validate data and will review the data to verify that
the correct information and units have been included. After data have been reduced into
tables or arrays, the technical peer will review data sets for anomalous values. Any
inconsistencies or anomalies discovered by the reviewer will be resolved immediately, if
possible, by seeking clarification from the field personnel responsible for collecting the data.
Deficiencies that cannot readily be resolved will be documented on an NCR, as described in
Chapter 13.0 of this DCQAP. The originator will initial and date any amendments to original

field documentation and will provide a notation for clarification, as necessary.

A technically qualified peer not involved directly with data collection will validate subjective
field technical data and will review field reports for reasonableness and completeness.
Whenever possible, peer review will be incorporated into the data validation process,

particularly for subjective data, to maximize consistency among field personnel.
8.2.2 Laboratory Data Validation

The initial responsibility for monitoring the quality of analytical data lies with the analytical

laboratory analyst. In this pursuit, the analyst will verify that all QC procedures specified for
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each analytical method are followed and that the results of QC check sample analyses are

within the acceptance criteria established for the method.

Beyond the analytical laboratory, contractor personnel will be responsible for data validation.
EPA SW-846 and the other methods used to analyze project samples do not have associated
guidelines for data validation, as to the EPA CLP. Thus, the data validation process will be
specified in an applicable contractor procedure. This procedure will define the levels of data
validation to be used by the project for the validation of chemical data. The frequency of
validation will be 20 percent and the level of validation will be Level III (EPA, 1987a).

The project validation process will document the following, as applicable:
* The appropriate use of procedures during sample collection
* Appropriate preservation and handling of samples

» Collection of the appropriate number and type of field and laboratory QC check
samples (Chapter 9.0 of this DCQAP)

» That data packages are complete, as set forth by the analytical laboratory SOW
and by Section 8.3 of this DCQAP

* That analyses are performed by the methods specified in the work plan and that
any deviations from specified analytical methods are documented (case narrative)

» That field and laboratory QC checks meet the established acceptance criteria
(Chapters 3.0 and 12.0 of this DCQAP). .

In general, the specific criteria to be reviewed in the laboratory data validation process

depend upon the sample matrix, analytical method, and applicable regulatory requirements.

8.3 Data Reporting
Laboratory data can be reported on magnetic media and in hard copy data reports. All
analytical laboratory data report packages for each type of analysis will contain a case

narrative that, on the given set of samples, summarizes the following, as applicable:

¢ The date of issue
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* The contents of the laboratory report

* The project name

* The laboratory analyses performed

* A reference to the analytical method

* Any deviations from the stated analytical method
* The laboratory batch number

* Unique sample identification

* The number of samples and sample matrix

» The state of the samples received (e.g., whether preserved and packaged
properly)

* Whether sample holding times were met and identification of those that were not
* Any observations that may have had an impact on the analyses

* Any technical problems or nonconformances affecting the analysis and corrective
actions taken

» Laboratory QC checks that did not meet the project/method criteria and/or
laboratory criteria (include any corrective actions taken and any known possible
reasons for the results)

* Analytical laboratory management’s signature approving the issuance of the data
package.

Complete data packages including raw sample and calibration data may be required based on
the use of the data. The following subsections present minimum reporting requirements for
analytical data packages.

8.3.1 Analytical Data
The standard analytical laboratory data reports for organic data will consist of a transmittal
letter and the following, as applicable:
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e (Case narrative that summarizes the information discussed above (Section 8.3)
* Copies of the analysis request and chain-of-custody forms
e Sample analytical results and QC summaries

* All laboratory QC data including reagent blank, LCS, MS, laboratory duplicate
or spike duplicate, and surrogate recovery data and associated control limits

* Method quantitation limits for all parameters and dilutions

 (Calibration ranges for all analyses.

Organic analytical results (VOCs, SVOCs, pesticides/PCBs, and herbicides) should be
reported in micrograms per liter (ug/L) for aqueous samples and in micrograms per kilogram
(ug/kg) for soil/sediment samples. Hard copy data should be reported on the standard forms
presented in Chapter 1.0 of EPA SW-846 (EPA, 1987b) or equivalent.

The standard analytical laboratory data reports for inorganic data will consist of a transmittal
letter and the following:

e Case narrative that summarizes the information discussed above (Section 8.3)

» Copies of the analysis request and chain-of-custody forms

* Sample analytical results and QC summaries and associated laboratory control
limits
» All laboratory QC data including reagent blank, LCS, MS and spike duplicate,

and laboratory duplicate.

Inorganic (metals) analytical results should be reported in pg/L for aqueous samples and in
pg/kg for soil/sediment samples. Hard copy metals data should be reported on the standard
forms presented in Chapter 1.0 of SW-846 (EPA, 1987b) or equivalent.

Miscellaneous analyte parameters should be reported in pg/L. for aqueous samples and in
mg/kg for soil/sediment samples. All laboratory analytical reports will be retained by the

investigating contractor.
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8.3.2 Nonanalytical Data Reporting

Nonanalytical data will consist of physicochemical results for tests performed on soil and
sediment samples. Data packages for these tests will include a case narrative that contains all
applicable components, as discussed above (Section 8.3). The results of each test will be

reported in the units consistent with the method.
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9.0 Internal Quality Control Checks

Field sampling and laboratory analytical activities will be subjected to QC checks by the
introduction of QC samples. These samples will be introduced into the analytical stream in
order to assess the overall quality of the data produced. The QC samples will be used to
evaluate precision, accuracy, and sample contamination associated with the sampling/
analytical process. Chapter 14.0 of this DCQAP discusses the evaluation of QC samples.
The types of QC samples that will be used and the frequency of collection and analysis are

described in the following sections.

9.1 Field Sampling

QC checks for field sampling provide a means of evaluating the integrity of a sample from
the time of collection through analysis at the analytical laboratory. Trip blanks, equipment
(rinsate) blanks, and field duplicate samples will be submitted to the analytical laboratory to
provide the means to assess the quality of the data resulting from field sampling. Blank
samples will be analyzed to check for contamination related to sampling procedures and
ambient conditions at the site that may have caused sample contamination. Duplicate samples

will be analyzed to check for sampling and analytical reproducibility.

Table 9-1 summarizes a recommended level of QC for samples. Sections 9.1.1 and 9.1.2

describe specific QC checks for the collection of soil or water samples.

9.1.1 Soil Sampling

QC checks for field soil sampling activities will follow guidance provided in the EPA Soil
Sampling Quality Assurance User’s Guide (EPA, 1989). Table 9-1 presents the recommended
frequency of QC for soil sampling activities. Field duplicate soil samples will be given a
unique alphanumeric identifier and will be submitted to the analytical laboratory as a blind
sample (i.e., they will be unidentifiable to the laboratory as duplicate samples). Field

duplicate soil samples will be identified on the appropriate field form.
Trip blanks and equipment (rinsate) blanks are not suggested in the QA/QC procedures for

soil samples according to the EPA Soil Sampling Quality Assurance User’s Guide (EPA,
1989). Therefore, trip blanks will not be part of the field QA/QC program for sampling
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Table 9-1
Recommended Level of Field Quality Control Samples
Applicable Purpose of
Type Matrix Sample Frequency Acceptance Criteria
Equipment Soil, sediment, To evaluate 1 with each sample | If contaminants are
blank and water decontamination batch sent to the detected, the data shall
procedures laboratory or 1 per be evaluated in order to
20 samples determine probable
source and impact on
sampling results
Trip blank Water To evaluate VOC 1 per cooler If contaminants are
contamination containing VOC detected, the data shall
originating from samples be evaluated in order to
sample, transport, determine probable
shipping, and site source and impact on
conditions sampling results
Field Sail, sediment, To evaluate the 1 with each sample RPD < 20 percent
duplicate and water reproducibility of batch sent to the (guidance only, RPDs
the sampling laboratory or 1 per for low concentration
technique 20 samples constituents may
exceed 20 percent)

VOC = volatile organic compound.
RPD = relative percent difference.
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activities. However, equipment blanks will be included in the soil sampling QA/QC program,

as a check on the sampling device decontamination process.

9.1.2 Water Sampling

Field QC checks for groundwater sampling activities will include the recommended types of
samples presented in Table 9-1. Field duplicate samples will be given a unique alphanumeric
identifier and submitted to the laboratory blind, (i.e., they will be unidentifiable to the
laboratory as duplicate samples). These samples will serve as blind field collocated samples
(i.e., they will have been collected from as close as possible to the original sample site) and
will be used to evaluate field and analytical laboratory reproducibility. Field duplicate

samples will be identified on the appropriate field form.

9.2 Field Measurements
The investigating contractor’s written procedures will describe the QC checks for the
measurement of field data. These should include functional checks and calibration of

equipment and associated documentation.

9.3 Analytical Laboratory

The level of laboratory QC effort for analyses performed by EPA SW-846 protocols is
specified in the methods for organic and inorganic analyses (EPA, 1986a; EPA, 1986b; EPA,
1987b). Table 9-2 presents a summary of the analytical laboratory QC checks to be
performed. The analytical laboratory will use QC sample results to evaluate the accuracy and
precision of analytical data (Chapter 3.0 of this DCQAP), and project personnel will use QC
sample results, as required, to validate laboratory data (Chapter 8.0 of this DCQAP). All
analytical laboratory QC programs will meet the requirements of EPA SW-846 (EPA, 1986a;
EPA, 1986b; EPA, 1987b) and this DCQAP. Laboratory QC samples will include MSs,

reagent blanks, surrogate compounds, QC reference samples, and replicate samples.

MSs provide information about the effect of the sample matrix on the analytical methodology.
All MSs will be performed in duplicate. The MS/MSD analyses will not be counted in the
total number of samples because they are laboratory QC samples. For both inorganic and

organic analyses, a MS sample will be analyzed with every analytical batch or every
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Table 9-2
Laboratory Quality Control Checks

shall be analyzed in duplicate.

Applicable Purpose of
Sample Type Methods Sample Sample Frequency Acceptance Criteria
Matrix spike sample Inorganic and To evaluate For each sample matrix, 1 per analytical | 75 to 125 percent
organic laboratory batch or 1 per 20 samples, whichever is | recovery and 0 to 50
accuracy more frequent. All matrix spike samples | percent RPD for metals

matrix spiked samples;
for other analytes, see
Chapter 3.0

Reagent blank Inorganic and

To correct for

1 per analytical batch or 1 per 20

If contaminants are

efficiency of
recovery for
method

environmental sample (including
duplicates, quality control reference
samples, and check standards) shall be
spiked with surrogate compounds prior
to purging or extraction.

organic contamination samples, whichever is more frequent. detected, the laboratory
due to sample shall evaluate data and
preparation or make corrections if
processing necessary
Surrogate compounds | Organic To evaluate the Every blank, standard, and See Chapter 3.0 or

specific method,
otherwise +20 percent

Quality control
reference sample

Inorganic and
organic

An independent
check on
technique
methodology
and standards

1 per analytical batch or 1 per 20
samples, whichever is more frequent.

See Chapter 3.0,
method-specific

Replicate sample inorganic and To evaluate 1 replicate set per analytical batch or 1 +20 percent for metals;
organic laboratory per 20 samples, whichever is more for other analytes, see
precision frequent Chapter 3.0

2RPD = relative percent difference.
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20 investigative samples per sample matrix (e.g., soil, sediment, or groundwater), whichever
is more frequent (EPA, 1987b). Specific samples to be spiked will be identified on the

request for analysis forms.

Surrogate spike and QC reference samples provide checks of the methodology, technique,
standards, or percent recovery. For both inorganic and organic analyses, a QC reference
sample will be included in every analytical batch or 1 per 20 samples, whichever is more
frequent (EPA, 1987b). Surrogate compounds will be introduced into each and every sample
subjected to organic analysis, including duplicates and QC reference samples (EPA, 1987b).

A more detailed summary of analytical laboratory QC checks, including laboratory calibration

requirements and QC acceptance criteria, will be specified in the analytical laboratory SOW.
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10.0 System and Performance Audits

This section addresses the planning, implementation and reporting of system and performance
audits. Audits will be conducted to monitor the capability and performance of the total

measurement system(s).

10.1 System Audits

A system audit determines whether appropriate project systems (e.g., qualified personnel,
procedures, equipment, and instruments) are in place. System audits qualitatively evaluate
on-site project activities, such as documentation of data collection, for compliance with

established QA program and procedure requirements.

10.1.1 Project System Audits

Project system audits evaluate whether the requirements of this DCQAP have been effectively
planned and implemented. At a minimum, a project system audit will be completed prior to
field investigation and will cover, as appropriate, field operations and documentation,
laboratory activities, and the establishment of DQOs. The system audit should include but

not be limited to verifying the following:

* That all needed procedures and forms exist to meet QA requirements
» That equipment is operational and calibration records are current

* Systems to uniquely identify and control samples and other data

* Transmittal of information (e.g., report preparation)

* Records control and retention

* Personnel training records

* Technical peer review documentation.

The environmental engineer, project manager, or the project QA officer, may request that an
audit be conducted in addition to the one scheduled prior to field work.

10.1.2 Laboratory System Audits

The laboratory will provide evidence for the routine evaluation of the laboratory system. This
assessment may be internal and/or external to the laboratory (e.g., performance evaluation
programs). A laboratory system audit may include but is not limited to the reviewing of the

laboratory
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* QA Manual

» Instrumentation and/or analytical system developed for the analyses of interest
* Sample handling, log-in, and custody procedures

* Sample preparation methods

» Data reduction and reporting procedures

* Internal data validation procedures

* Instrument calibration procedures

* QC program developed for the methods

» Conformance with the contracted SOW.

Prior to implementation of the analytical services contract, a system audit of the laboratory
will be performed by the investigating contractor or evidence provided that such an audit has
been completed within the preceding 12-month period. The laboratory system audit may

include an on-site visit of the laboratory by the investigating contractor.

10.2 Performance Audits

Performance audits indicate whether the results of project activities are capable of meeting
project requirements and show that the system in place fulfills its intended function.
Acceptable performance for project work is defined as compliance with the requirements of
this DCQAP, applicable procedures, the SAP, the waste management plan, and applicable and

relevant regulations.

10.2.1 Project Performance Audits

A project performance audit will be conducted prior to transmittal of the NFA or CMS
project deliverable, whichever report is the result of project activities. The report and
supporting documentation will be reviewed to assess that the report correctly and completely
presents the results of project field and analytical activities. Supporting documentation will

be reviewed to include the following at a minimum:
* The completeness of logbooks, forms, and equipment calibration records

* Documentation of field measurements and field-screening results
* Completeness of sample chain-of-custody/request-for-analysis documentation.
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10.2.2 Laboratory Performance Audits

Laboratory performance audits determine the accuracy of laboratory measurement systems.
The laboratory providing support to the project will be subject to performance audit
requirements as specified in the laboratory’s SOW. A laboratory performance audit evaluates
activities specific to the investigation. At a minimum, the laboratory’s performance will be

audited to include the following:

* Implementation and follow-through of the laboratory QC program
* Sample custody and handling

* Sample preparation

» Sample tracking

* Analytical methods

¢ Data reduction

¢ Internal data validation

* Instrument calibration and maintenance

* Documentation of data analysis/data reduction.

The laboratory will participate in analysis of performance evaluation samples or audit samples
as required by the EPA and/or the State of New Mexico performance evaluation programs (if
required in the future). Furthermore, objective documentation should be made available to
provide evidence that the laboratory has satisfactorily performed in an accredited performance
evaluation program (e.g., state, EPA) for the intended period of performance for the project.
Analysis results should be compared to predetermined or calculated acceptance limits.
Records of performance evaluation samples will be maintained, and any problems will be
identified, corrective actions taken, and performance reevaluated prior to the analysis of

additional applicable samples.

10.3 Audit Personnel

The project audit team will include personnel with the necessary expertise and knowledge of
project operations to address the requirements established in this DCQAP and other relevant

requirements. The project QA officer, or designee, will typically function as the lead auditor
and is responsible for the selection of audit team members. All auditors will be independent

of any direct responsibility for performance of the activities that they audit.
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10.4 Audit Documents

Audit records will include an audit plan, audit report, corrective action requests (if necessary),
written replies, and a record of completion of corrective actions. An individual audit plan
will be developed to provide a basis for each audit. The audit team will develop and

document an audit plan that identifies the following:

* The audit scope

* Requirements for the audit

* Audit personnel

* Activities to be audited

¢ Organizations to be notified

* Applicable documents

* Schedule

¢ Written procedures or checklists.

Audits will be performed in accordance with the relevant investigating contractor’s
documented guidance (e.g., QA Manual, procedures) and standard industry protocol. Audit
questions developed by the audit team should be made into a written checklist that should be

used to provide a complete review and document audit results.

Audit results will be formally documented by the audit team and reported by the lead auditor
to the project manager in an audit report. An audit report contains observations, findings, and
the associated requirements. The lead auditor signs the report, which typically includes the

following:
* A description of the audit scope
e Names of the auditors
* Names of persons contacted during audit activities
e A summary of audit results
* A statement on the effectiveness of the audited QA program elements

* Audit findings with sufficient detail to determine the cause and to enable
corrective action by the audited organizations.
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In the event that the lead auditor is not the project QA officer, the audit report will be
reviewed and approved by the project QA officer before transmittal to the project manager.
Audit reports are maintained as part of the project files.

When corrective actions are required, a schedule that details all follow-up activities and final
resolution will be provided to the lead auditor by the project manager. It is the responsibility
of the project manager to provide a written reply which addresses all findings and is a record
of completion of corrective actions. The lead auditor will certify that all audit findings were
resolved and the appropriate corrective actions implemented in a timely manner. The lead
auditor or project QA officer and project manager will attempt to resolve any disagreements
or disputes related to audit findings. If these individuals cannot achieve resolution, one or
both of their managers will be responsible for final resolution. All findings must be brought

to closure.

10.5 External Audits
The EPA Region VI or the State of New Mexico may conduct external audits.
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11.0 Preventive Maintenance

Proper preventive maintenance of field and laboratory equipment is necessary for achieving

equipment reliability. All field and laboratory instruments and equipment will be maintained
to manufacturer’s recommendations and specifications. Instruments and equipment will be
checked periodically (on a schedule specified by the manufacturer) to provide confidence that
equipment is in proper working condition. Maintenance will be performed according to
manufacturer’s specifications for routine maintenance or when the instrument will not
adequately tune or calibrate or is providing sporadic results. Professional judgment of the
equipment operator should be used to determine when additional maintenance checks may be
necessary. Contractor procedures that describe additional details for preventive maintenance
will be adhered to when applicable. Chapter 6.0 of this DCQAP provides general instructions

for the calibration of measurement and test equipment and instruments.

11.1 Field and Analytical Equipment

Equipment will be properly calibrated, charged, and in good general working condition before
it is used on each work day. Contractor procedures should define the required equipment
operational checks and calibration requirements for each type of field equipment. Field
equipment that does not meet the operational checks or calibration requirements will be taken
out of service until acceptable performance can be verified. Nonoperational field equipment
will be removed from service and returned to the supplier, and a replacement will be
obtained. Equipment that is removed from service will be appropriately tagged or segregated

from operational equipment to preclude inadvertent use.

11.2 Laboratory Equipment

The analytical laboratory will be responsible for performing or managing both the
maintenance and preventive maintenance of their analytical equipment. Maintenance
requirements, a spare parts list, and instructions will be included in individual methods or in
the laboratory QA Manual.

11.3 Preventive Maintenance Documentation

Instrument maintenance and calibration will be documented, and the records maintained, for

each instrument used for project work. Each instrument will be assigned a unique serial
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number that will be affixed to the instrument. Unique serial numbers will be used on all
related documentation. This numbering system should enable the tracking of instrument

records. Minimum information for each entry will typically include the following:

* Date performed

* Description of maintenance performed including parts replaced
* Standard used to calibrate equipment (i.e., lot number and type)
* Name of person performing maintenance.

These records will be reviewed prior to equipment use to ensure that instrument maintenance
and calibration are up to date. Chapter 6.0 of this DCQAP describes generic requirements for

instrument calibration.

For each piece of equipment, a specified individual will be responsible for maintaining the
equipment usage sign-out log and ensuring that the scheduled maintenance is performed at the
appropriate time. The equipment custodian will maintain the equipment usage/sign-out log
and performs the scheduled maintenance at the appropriate times. If equipment is serviced by
the manufacturer, objective documentation (e.g., certificate of calibration) will be required to

confirm its performance.

Leased or rented instruments and equipment will be accompanied by a current certificate of
calibration or a performance-based document that certifies acceptability. The certificate will
contain and the equipment will be marked with the same unique identification number (e.g., a

serial number or unique equipment identification number).
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12.0 Specific Routine Procedures Used to
Assess Data Quality Parameters

This chapter presents the specific routine procedures used to assess project data quality.

Chapter 3.0 of this DCQAP presents the QA objectives for the project. To ensure that data

quality is assessed in terms of the Chapter 3.0 objectives in a consistent manner, instructions
are given in the following sections for the evaluation of blanks and the quantification of
precision, accuracy, and completeness. Procedures for assessing data quality will comply with
applicable requirements contained in EPA SW-846 (EPA, 1986a; EPA, 1986b; EPA, 1987b).
Analytical precision and accuracy will be calculated and reported by the laboratory for every
data set. Chapter 9.0 of this DCQAP discusses the QC samples that will be collected and
analyzed in support of data quality assessment. Where possible, the routine procedures
discussed in this chapter will be followed for assessment of the quality of field measurement

data and data obtained by nonstandard methods.

12.1 Blank Evaluation

Trip (for samples) and rinsate blank results will be evaluated for contamination.
Contamination of a blank is defined as a concentration that causes a difference in an observed
sample concentration that is greater than or equal to the smallest significant digit. If blank
contamination is encountered, the suspected procedures (i.e., sample collection, shipment,
and/or laboratory analysis) will be reviewed. If a laboratory method blank in addition to a
trip or rinsate blank exhibits contamination, the source is probably within the analytical
laboratory. Contamination of trip blanks may also be caused by contaminated sample
containers or cross contamination from sample leakage. Contamination of rinsate blanks may
indicate ambient contamination of the sampling environment or the presence of contaminants
in the solution used for decontamination, respectively. Rinsate blanks that exhibit
contamination may be indicative of sample cross contamination caused by improper or
incomplete decontamination procedures. Actions of the analytical laboratory in response to

laboratory blank contamination will be specified in the laboratory SOW.
12.2 Precision

Precision is expressed as a standard deviation among a group of replicate measurements or as
an RPD (Chapter 3.0 of this DCQAP). Standard deviation is defined as follows (EPA, 1986¢):
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where
s = Standard deviation
X = Mean of replicate measurements
x; = Measured value of the ith replicate
n = Number of replicates.

The mean is calculated as follows (EPA, 1986c¢):

n
X
i=1

x =

n

where

Mean of replicate measurements
Measured value of the ith replicate
= Number of replicates.

]
]

RPD is calculated as follows (EPA, 1987b):

RPD =
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where
RPD = Relative percent difference
D, = First sample value
D, = Second sample value (duplicate).

12.3 Accuracy
Analytical accuracy (bias) is expressed as the percent recovery of a known amount of analyte
that is added to a sample prior to analysis (Chapter 3.0 of this DCQAP). If the spike is

added to an environmental sample, percent recovery is determined as follows (EPA, 1987b):

= _____(A - B) x 100%
T
where
p = Percent recovery
A = Concentration of sample after spiking
B = Background concentration (environmental sample result)
T = Reference value of the spike.

If the spike is added to a QC reference sample, percent recovery is calculated as follows
(EPA, 1987b):

A
= _—ix 100%
where

p, = Percent recovery
A = Measured concentration
T = True value of the spike.

Subtraction of background is not necessary if the QC reference sample is prepared with
ASTM Type II reagent.
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12.4 Completeness
Completeness is expressed as the percent of all critical measurements that are determined to

be valid. The percent completeness for sample collection or field measurements is defined as

follows:

\%
= _F1x 100%

C
F
g

where

cg = Percent completeness
Vg = Number of critical samples collected or valid field measurements taken

ng = Total number of critical samples or field measurements required to achieve a
specified statistical level of confidence in decision making.

The percent completeness for laboratory data is expressed as follows:

v
¢, = |—= |x 100%

np
where
¢; = Percent completeness
V| = Number of valid data points from critical samples
n; = Total number of laboratory data points from critical samples necessary to

achieve a specified statistical level of confidence in decision making.

Completeness will be calculated and reported for individual analytical parameters. Samples

with unusual matrices should not be included in completeness calculations.
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13.0 Corrective Action

Corrective action is required to correct deficiencies resulting from an unauthorized deviation

from documented procedures, practices, standards, or a defect in an item that could lead to
the degradation of quality. The resulting deficiencies require review to determine what, if
any, corrective action may be required to correct the problem. All personnel are responsible
for identifying and reporting deficiencies and for initiating the corrective action process. The
investigating contractor will follow (a) written procedure(s) for deficiency reporting and
corrective action. These procedures describe the methods by which deficiencies are identified
and corrected. The procedures should also include a provision for documenting
nonconforming items or processes on an NCR or other forms intended to detail the

circumstances of the deviation.

13.1 Initiating Corrective Action
Deficiencies will be reported and corrective action initiated, if any of the following conditions

arise:
* Specific requirements of the analysis method or procedures are not met

* Data quality objectives for precision, accuracy, and completeness are not
achieved

» Lab or field data review indicates that data are incomplete or that improper
calculation, method, or technique was employed or that an instrument
malfunction has occurred.

If the limits for data acceptability are exceeded, corrective action is required. If a deficiency
is found, the project QA officer and project manager will determine whether the data in
question can have an impact on project quality objectives. If the data are critical, the project
QA officer and project manager will identify the individual(s) responsible for implementation
and will approve the appropriate corrective action to be taken. Efforts will be taken to
evaluate the root cause(s) of the deficiency. Corrective actions taken should be designed to
preclude the recurrence of nonconforming items or processes. Corrective action may include

one or more of the following:
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* Additional information or recalculations are supplied.

e Instrument operation and calibration are checked. Calibration standards are
checked and new standards obtained if necessary. Instrument malfunctions are
corrected.

» Personnel receive training specific to the corrective action.

» Personnel repeat the task using the correct procedure.

* A different individual repeats the task using the correct procedure.

» Samples are reanalyzed (if holding times permit).

» Sampling and/or analytical procedures are evaluated and amended.

* Personnel repeat the task using a new or modified procedure.

If practical, a new sample is collected and analyzed.

After the above steps are taken, the person responsible for implementing the corrective action
will evaluate whether the deficiency was resolved. If the deviation was not resolved, the data

are reported with qualifying statements.

Corrective actions may also be initiated as a result of other QA activities, to include

performance audits, systems audits, or outside agency audit activities.

13.2 Field Corrective Action

The initial responsibility for monitoring the quality of field measurements and observations
will lie with the field personnel. The field team leader will be responsible for verifying that
all QC procedures are followed. This requires that the correctness of field methods and the
ability of those methods to meet QA objectives be assessed. All field project staff will have
the responsibility of reporting observed deficiencies that might jeopardize the integrity of the
project or cause some specific QA objective not to be met. Field team members will report

all such suspected deficiencies according to the appropriate procedures.
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13.3 Laboratory Corrective Action

The responsibility for monitoring the quality of analytical systems will lie with the analytical
laboratory personnel. All corrective activities resulting from deficiencies occurring at the
analytical laboratory will comply with the analytical laboratory’s QA Program. Additionally,
the analytical laboratory must notify the project manager and project QA officer of the
deficiency and, if possible, identify potential causes and corrective action.
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14.0 QA Reporis to Management

Management will be kept apprised of project status and events impacting quality, both

informally and formally. Open channels of communication should be fostered among project
participants and management at all times. Additionally, any regularly scheduled status reports

will include a discussion of quality activities, if any.

14.1 Sample Management Reports
The field team leader will provide reports of the results of any QA/QC activities associated
with the handling, shipping and analysis of samples to the project manager.

14.2 QA Reports to Management

The project QA officer will provide the project manager with a summary and analysis of the
results of audits and data review activities on a quarterly basis. Any QA issues identified that
adversely affect the quality of data generated will be reported to the environmental engineer

immediately.
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1.0 Introduction
This data management plan (DMP) describes the management of data and information for
Solid Waste Management Unit (SWMU) #8, Former Coronado Municipal Landfill (CML)
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI). This annex
describes the methods and procedures applicable to collecting, maintaining, and reporting data
and information generated during the CML RFI project. This DMP will be implemented to
meet the requirements specified in the Hazardous and Solid Waste Amendments (HSWA)
Module IV—Corrective Action (hereinafter referred to as the HSWA Module) of RCRA
Permit No. NMD000709782-1 (NMED, 1996) (Table 1-1).

Table 1-1

HSWA Module Requirements for SWMU #8,
Former Coronado Municipal Landfill,
Data Management Plan

HSWA Requirement HSWA Reference Location in the DMP
Retention of records A.13 1.0,2.4
Quarterly Progress Reports D1 43,44
Other reports D.2 4.0
Data management procedures F.1(b) 2.0, Figure 2-1
RFI Final Report H(a) 43,44
Identify documentation and progress N.3(g) 21,22,23
reporting procedures
Identify project file requirements N.3(g) 2.0
Identify parameters included in the N.3(g)(i) 3.0
data record
Identify data format for reporting N.3(g)(ii) 3.0

N.3(g)(iii)
N.3(g)(iv)

DMP = Data Management Plan.
HSWA = Hazardous and Solid Waste Amendments.
RFI = Resource Conservation and Recovery Act facility investigation.
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Information generated during the CML RFI may include the following:

* Field data from physical land surveys of SWMU boundaries and features,
characterization, and site monitoring carried out to meet health and safety
requirements specified in the Health and Safety Plan (HASP) (Annex III of the
RFI Work Plan)

» Laboratory analytical data generated from SWMU characterization or general
response actions

» Photographs that document past and present SWMU conditions

* Quarterly Progress Reports, Phase Reports, and/or the RFI Final
Report/Summary.

All information gathered or generated from activities carried out to meet the requirements of

the HSWA Module will be maintained at Philips Semiconductors (Philips) during the term of
the permit, including the terms of any reissued permits.
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2.0 Flow of Records

2.1 Field Data

Field data may be generated during the CML RFI from activities such as soil-gas sampling,
soil sampling, groundwater sampling, and land survey/mapping activities. All field data will
be recorded in field notebooks, on field maps, and on data sheets, in conformance with the

specific contractor field operating procedures for each activity.

Figure 2-1 shows the flow of field data and sample records for the CML RFI. Field samples
collected for shipment to contract laboratories will be tracked, handled, and shipped as
outlined in Figure 2-1. The sample collection log, chain-of-custody documentation, shipper’s
waybill, and other appropriate information for samples sent to off-site laboratories will be
held by Philips. The environmental technician (Philips) is responsible for ensuring that all
field data be collected and recorded and that the integrity of all field data and sample
numbers be maintained prior to forwarding the data to the environmental engineer (Philips)
for review. Data recorded electronically will be checked by a technician familiar with the
recording instrument to verify that data of sufficient quality and quantity have been recorded.
If necessary, manipulation of electronic data will be done on back-up copies to ensure the
integrity of the original recorded data. All original field records and verified data entry sheets

will be sent to the environmental engineer for review and record retention.

2.2 Sample Analyses

Analytical data may be obtained on samples of soil gas, soil, and groundwater. Samples
collected during the environmental investigations will be analyzed using U.S. Environmental
Protection Agency (EPA) SW-846 (EPA, 1986) or other approved methods. Analytical data
received from approved contract laboratories will be reviewed by the contractor (Figure 2-1)
to verify that the laboratory has met the precision and accuracy of the analytical methods
through analysis of the appropriate number of blanks, duplicates, and spikes. The EPA
Level 2 procedure will be used for the verification/validation of the analytical data. After the
analytical data from off-site laboratories has been validated, all original documents associated

with the tracking, handling, shipment, and analytical results are forwarded to the
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environmental technician and environmental engineer. The environmental engineer is
responsible for ensuring that all original records be submitted to central files.

2.3 Project File Management

The environmental engineer is responsible for maintaining and retrieving all CML project
information and is the custodian for official copies of all of these records. The environmental
technician is responsible for submitting all pertinent project records to the environmental
engineer and for ensuring that the records are maintained until their submittal to the central
files. Records will be kept under control in a locked file cabinet at the Philips facility at all
times; modification of records is prohibited. If subsequent revisions are needed to a
document, both the original and the revision will be maintained and appropriately labeled.
Records will be stored by fiscal year so that retention period requirements can be easily
adhered to later. Figure 2-1 illustrates the general flow of records within the CML RFI
project.

Additionally, contractor operating procedures will be in place to support the environmental
engineer in the proper management of records generated during the RFI. These include but
are not limited to the following:

* An on-line index and a classification scheme, with procedures and information
regarding training staff on coding and submitting records

» Developing a central records facility, with controlled access and protection of
vital records

* Retaining all records until an approved retention/disposition schedule is available

* Provisions for public access to appropriate records (see Annex IV of this RFI
Work Plan).

The environmental engineer will also provide a process for controlling documents specifying
the requirements of prescribed or critical RFI activities. These documents will include but are
not limited to the project’s quality assurance (QA) requirements, work plans, record
requirements, sampling and analysis requirements, and standard operating procedures. Such
documents, including revisions, will be reviewed for conformance with the project’s QA

requirements and will be approved for release by authorized personnel. Receipt
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acknowledgment will ensure that the current versions of these documents are used by CML
personnel performing the work.
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3.0 Data Presentation and Reporting
Data presentation and reporting will be in accordance with the HSWA Module and the Data
Collection Quality Assurance Plan (DCQAP) (Annex I of this RFI Work Plan). Laboratories

conducting sample analysis must provide a data package containing analytical results for all

samples received, data for laboratory QA/quality control samples, initial and continuing
calibration results, raw data (e.g., gas chromatographs), and calculations used in precision and
accuracy estimates. A data validation summary will be appended to the RFI Final

Report/Summary and will include a discussion of qualifiers and overall data acceptability.

All data in the RFI Final Report/Summary will be arranged and presented in a clear and
logical format. The data record will consist of raw analytical data and field data in table

format. It will include the following:

¢ Sample/measurement identification

* Sample/measurement location, type, matrix
* Date of sampling

* Laboratory identification number

* Analytical method

* Result of analysis

* Detection limit

* Reporting units

* Qualifiers (if applicable).

In addition to raw data tables, sorted summary tables will be used to display trends or
patterns in the data or statistical results as required by the HSWA Module, N.3(g)(iii). These
tables will consist of subsets of the raw data and any summary of manipulated or derived data

will be traceable to raw data for verification purposes.

In accordance with the HSWA Module, N.3(g)(iv), graphical methods of data presentation
will be used to supplement information presented in tables. Line and bar graphs may be used
to display contaminant concentrations as a function of distance from the source, depth, or
another parameter. Maps, plan views, and vertical profiles will be used to delineate sample
area boundaries, site topography, and areas of potential releases of hazardous wastes or

constituents. Isopleth maps, vertical borehole logs, geologic cross sections, and other
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graphical methods will be provided as necessary to present data and information collected
during the RFI.
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4.0 Integration with Other CML Plans

4.1 CML Data Collection Quality Assurance Plan
The environmental engineer (Philips) will ensure that all records specified in the DCQAP
(Annex I of this work plan) be included with CML project files. These records include the

following:

* Field logs and sample collection forms (Section 6.1.1 of the DCQAP)
* Field custody documentation (Section 7.1 of the DCQAP)

» Information associated with data reduction, validation, and reporting
(Chapter 10.0 of the DCQAP).

CML project records will be maintained throughout the RFI process, as described in the
DCQAP. The environmental technician (Philips) is responsible for coordinating and
protecting records until they are submitted to the environmental engineer (Philips). The level
of protection afforded by the environmental engineer will be commensurate with the value of
the information contained in the record. Upon receipt of a record, the environmental engineer

will store the original of the record in a protected environment.

4.2 CML Health and Safety Plan
The environmental engineer (Philips) will ensure that records generated from activities carried
out to meet requirements in the HASP (Annex III of this work plan) become part of the file

record. These records include the following:

» Training records reflecting courses in the Environmental Safety and Health
training catalog and any pertinent safety briefings conducted prior to field work
(Section 6.3 of the HASP)

¢ Medical surveillance forms and certification from the medical surveillance
program (Chapter 10.0 of the HASP)

* Field-monitoring data (e.g., volatile organic compounds) (Section 8.1 of the
HASP)
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* Logbooks and sign-off sheets of on-site workers or visitors (Section 6.4 of the
HASP)

» Contingency plans for emergency response procedures (Section 11.2 of the
HASP).

4.3 CML Project Management Plan

CML reporting requirements required by the HSWA Module are summarized in the Project
Management Plan (Annex V of the RFI Work Plan). Reports resulting from work on the
CML RFI are considered records and will be submitted and maintained in the Philips Records
Center. These records include the following:

* Quarterly progress reports
» Phase reports (if applicable)
* RFI final report/summary.

4.4 CML Community Relations Plan

The HSWA Module requires that records be made available to the public, as discussed in the
Community Relations Plan (Annex IV of this work plan). These records will include
quarterly progress reports, phase reports (if applicable), and the RFI Final Report/Summary.

A complete collection of all CML major documents will be available for public review at the
following Albuquerque/Bernalillo County Public Library branches:

Main Library

501 Copper Ave NW

Albuquerque, NM

Telephone: (505) 768-5140

Hours:Monday through Thursday, 9:00 a.m. to 9:00 p.m.
Friday and Saturday, 9:00 a.m. to 5:30 p.m.

Erna Fergusson

3700 San Mateo NE

Albuquerque, NM

Telephone: (505) 888-8100

Hours:Tuesday and Thursday, 12:30 p.m. to 9:00 p.m.
Wednesday, Friday, and Saturday, 9:00 a.m. to 5:30 p.m.
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North Valley

7704 2nd NW

Albuquerque, NM

Telephone: (505) 897-8823

Hours: Tuesday and Thursday, 9:00 a.m. to 9:00 p.m.

Wyoming Regional

8205 Apache NE

Albuquerque, NM

Telephone: (505) 291-6262

Hours:Tuesday and Thursday, 9:00 a.m. to 9:00 p.m.
Wednesday, Friday, and Saturday, 9:00 a.m. to 5:30 p.m.
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