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June 14, 1996 

Mr. Benito Garda 
New Mexico Environment Department 
Hazardous & Radioactive Materials Bureau 
2044A Gahsteo Street 
Santa Fe, NM 87505 

Federal Express 

SUBJECT: Quarterly Progress Report and RFI Worl<plan 

Dear Mr. Garda: 

PHILIPS 

Philips Semiconductors 
a North American Philips Company 

9201 Pan American Freeway, NE 
Albuquerque, New Mexico 87113 

1505) 822~7000 

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 W orkplan 
• 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 14,1996. 

• D.1(a)- A description of the work completed and an estimate of the percentage of w6rk 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. All levels 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 VITI constituents as codified in 40 CPR 261. This was changed to the more appropriate 
Groundwater Monitoring List as codified in Appendix IX of 40 CPR 264. 
New Mexico Environment Department: 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 pestiddes. 
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 duringher 
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 spedfied 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, 

Keith Hampe 
Vice President, Albuquerque Operations 

(ENV629) 

Enclosure 

cc: 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 

(HSW A) 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 HSW A 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 HSW A 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 approximately 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 

AUOS-96/WP/PHILIPS :R3981-1 1-1 767269.02.01 06/13/96 I :26pm 
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only addresses portions of the CML south of San Diego A venue that are overlain by property 

currently leased by Philips from the City of Albuquerque (Section 1.4). 

1.1 HSWA Module Requirements 
To comply with the HSW A Module requirements, Philips must submit a RFI Work Plan to 

NMED by June 18, 1996 (NMED, 1996a). This RFI Work Plan satisfies the HSWA Module 

requirements. Table 1-1 lists the requirements for each task applicable to this work plan and 

identifies the chapters and annexes that address these requirements. 

1.2 Organization of this Work Plan 
Chapter 1.0 of this work plan provides the regulatory framework for the RFI and summary 

information on the former CML. Chapter 2.0 discusses the environmental setting as it 

pertains to hydrogeology and soils. Chapter 3.0 summarizes available information on the 

nature and extent of contamination at the former CML. Chapter 4.0 presents information on 

human populations and environmental systems that may be affected by contaminant exposure 

from the site. Chapter 5.0 provides the sampling and analysis plan (SAP) that describes in 

detail the necessary steps to characterize the nature and extent of contamination. Annexes I 

through V of this work plan contain, respectively, the Data Collection Quality Assurance Plan 

(DCQAP), Data Management Plan, Health and Safety Plan, Community Relations Plan, and 

Project Management Plan. 

1.3 Site Description and Operation History 
The former CML is located in New Mexico at the northern edge of the City of Albuquerque 

near the north boundary of the Elena Gallegos Land Grant and south of the Sandia Pueblo 

Land Grant (Figures 1-2 and 1-3). The disturbed area associated with the CML covers 

approximately 60 ac in Township 11 North, Range 3 East, Section 12 of the Alameda 

Quadrangle and is bordered on the east by Interstate-25, to the north by Beverly Hills Avenue 

(planned) and vacant land, to the south by Modesto A venue and private businesses, and to the 

west by San Mateo Boulevard and manufacturing facilities. There is a residential area to the 

southwest of the former CML. Figure 1-4 shows surrounding land uses. 

The site ground surface slopes east to west at 2 to 3 percent and ranges in elevation from 

5,150 (west) to 5,190 feet (ft) above sea level (Figure 1-3). Surface-water runoff from the 

portion of the former CML overlain by the Philips facility is drained to the north and south 

side of the facility , where it enters the north and south storm water channels constructed to 
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Table 1-1 

HSWA Module RFI Work Plan Requirements 
Related to SWMU #8, Former Coronado Municipal Landfill 

N.3 Task 1: RFI Work Plan 

HSWA Module Requirement SWMU #8, 
Former CML, 

Work Plan 

N.3(a) Introduction Chapter 1.0 

N.3(b) Environmental Setting Chapter 2.0 

N.3(c) Source Characterization Chapter 3.0 

N.3(d) Contamination Characterization Chapter 5.0 

N.3(e) Potential Receptors Chapter 4.0 

N.3(f) Data Collection Quality Assurance Plan Annex I 

N.3(g) Data Management Plan Annex II 

N.3(h) Health and Safety Plan Annex Ill 

N.3(i) Community Relations Plan Annex IV 

N.30) Project Management Plan Annex V 

= Coronado Municipal Landfill. CML 
HSWA 
RFI 
SWMU 

= Hazardous and Solid Waste Amendment. 
= RCRA Facility Investigation. 
= Solid Waste Management Unit. 

I 
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manage runoff from the La Cueva Arroyo (Figure 1-2). These concrete channels discharge 

into the Albuquerque Metropolitan and Flood Control Administration (AMAFCA) North 

Diversion Channel, approximately 1 mile (mi) to the west of the Philips facility. The North 

Diversion Channel empties into the Rio Grande, which is located approximately 2.5 mi west 

of the site (Figure 1-3). The average annual precipitation in the valley and mesa areas of 

Albuquerque is 8 inches (in.), with an estimated 95 percent of precipitation lost to 

evapotranspiration (NOAA, 1987). Chapter 2.0 provides additional details on surface 

hydrology. 

Depth to groundwater at the site ranges from approximately 190 to 240 ft below the ground 

surface (DBSA, 1996). In the vicinity of the Philips facility, groundwater flow direction is 

controlled by pumpage rates at the Coronado, Webster, and Walker municipal well fields, 

located to the southeast along the Paseo del Norte corridor (Figure 1-3). Beginning in the 

mid- to late 1980s, groundwater has been withdrawn from these well fields at a rate of up to 

6,000 to 7,000 acre-ft per year. The pumping has caused a shift in groundwater flow 

direction under the site from the west to the east, away from the Rio Grande. Chapter 2.0 

provides additional details on the hydrology. 

Four monitoring wells (Figure 1-2) were installed around the Philips facility in 1987 to collect 

base-line water-quality and water-level data and to evaluate the impact of potential leachate 

migration from the former CML. Groundwater samples were collected and analyzed quarterly 

between 1988 and 1993. The sampling frequency was reduced to semiannual in 1994 and 

annual in 1995, with the most recent sampling event occurring in April of 1996 (DBSA, 

1996). The only organic compounds detected in past groundwater samples were 

tetrachloroethene (decreasing from a high of 30 micrograms per liter [J.Ig!L] in 1988 to a high 

of 7.4 J.Ig!L in 1996) and 1,1,2,2-tetrachloroethane (9 to 30 J.Ig/L). However, the detection of 

1, 1 ,2,2-tetrachloroethane was attributed to a coelution problem at the analytical laboratory, 

and analyses subsequent to December 1989 have detected only PCE. Chapter 3.0 provides 

details on the nature and extent of contamination and a summary of available analytical data. 

Records of activities concerning the operation methods at the former CML during the period 

1963 to 1965 are not documented. The City of Albuquerque records center was contacted in 

1981 for this information by Energy Resources Company (ERCO), and it was found that no 

refuse division records exist prior to 1969. The actual quantities of solid and potential 

hazardous waste disposed of at the site are unknown, although the city estimated the total 
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volume of refuse at the site to be approximately 300,000 cubic yards (cu yd) (ERCO, 1981). 

The lack of waste disposal records for landfills used in the 1960s is typical for this time 

period (ERCO, 1981). 

ERCO compiled information from interviews with former equipment operators on the site, a 

former supervisor and city officials of the Albuquerque Refuse Division, and the Property 

Management and Real Estate Office to establish if hazardous waste disposal took place at the 

former CML (ERCO, 1981). All those interviewed agreed this site accepted primarily 

residential material and quantities of hazardous waste are unknown. Three of the five former 

site operators remember seeing typical residential garbage materials. In addition, the site 

operators recalled oil, chemicals and cans of paint were also disposed at the site. None of the 

waste was segregated by trash type; it was buried as it came onto the site. The arroyo 

channels were filled first, and then the adjacent areas were excavated for additional fill space 

(ERCO, 1981). 

At a later date, a meeting was held with the supervisor of the city refuse division during the 

1963 to 1965 time period. The supervisor stated that contrary to statements made in previous 

interviews on industrial disposal at the site, the former CML was used solely by the public 

and their private vehicles. He also stated that the equipment operators may have confused the 

former CML with the former Nazareth or Los Angeles Landfills, which are in the general 

vicinity of the former CML (Figure 1-3). To the best of the supervisors knowledge, there 

was no industrial disposal of waste at the former CML (ERCO, 1981). 

Prior to the construction of the Philips facility, an excavation program was initiated in 1981 

for placing the foundation and to identify the contents of the former CML. The estimated 

excavation depth was 30 to 40 ft, and the estimated volume of landfill material removed was 

74,000 cu yd (PRC, 1992). Landfill materials were not present below a depth of 20ft 

(ERCO, 1981). The reported contents of the landfill included trees and grass clippings, 

bottles, cans, cardboard, newspapers, wood, brick debris, rags, and organic household garbage. 

Pockets of tires and numerous water heaters were found as well as some gypsum board and 

concrete, but no containers or materials were found that would be considered to be storage 

units for hazardous wastes. Most of the excavated landfill material was not significantly 

decomposed (ERCO, 1981). Chapter 3.0 provides additional information on source 

characterization and history. 
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1.4 Historical Use and Ownership of the Site 
Nine historical aerial photographs spanning the time period from 1935 to 1991 were reviewed 

at the Spatial Data Analysis Center in Albuquerque to assess the dates of construction and 

operation of the site (IT, 1996a). The date, identification, and brief summary of the 

photographs follow: 

• 1935 (72-A and 73-A) 
• August 26, 1947 (DFC-11D-13) 
• October 4, 1951 (2-43, GS-RU) 
• November 6, 1959 (1-127) 
• September 20, 1967 (1-17, GS-VBUG) 
• June 21, 1975 (2-129, GS-VDRE) 
• June 2, 1982 (333-156, 350612, HAP 81) 
• June 15, 1986 (336-34, 351065, NHAP2) 
• May 5, 1991 (NAPP 3531-127). 

The 1935, 1947, and 1951 historical aerial photographs show that the site and surrounding 

area is completely undeveloped. The topography appears undisturbed and the vegetation 

natural. 

In the 1959 historical aerial photograph, the site appears to be undeveloped. Construction of 

Interstate-25 to the east of the property is visible. A portion of the former CML is visible as 

a disturbed, east-west oriented rectangular shape where the Philips facility now exists. 

The Coronado Airport is visible in the 1967 historical aerial photograph, as is a trailer park 

south of the airport. Construction of lnterstate-25 is complete and visible in the photograph. 

There are two distinct disturbed areas near the site. One is the disturbed rectangle also 

visible in the 1959 photograph, and the other is a north-south trending rectangular disturbed 

area adjacent to this. These two areas appear to surround and contain the former CML 

(Figure 1-5). 

The disturbed area surrounding the former CML is again visible in the 1975 historical aerial 

photograph. The Philips facility is visible in the 1982 historical aerial photograph. The 1986 

and 1991 aerial photographs show the site and vicinity very much as they are today (IT, 

1996a). 
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Modified from USGS, 1967 

Figure 1-5 
1967 Historical Aerial Photograph of Disturbed Area Surrounding 

SWMU #8, Former Coronado Municipal Landfill 
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The City of Albuquerque leased the CML for use as a waste disposal area and operated it 

between 1963 and 1965 (EMCON, 1987). A search at the Property Management and Real 

Estate Office did not delineate the actual owners of the site at that time. In the past, city 

records dealing with land agreements were kept by each division, giving the Refuse Division 

responsibility for these particular records (ERCO, 1981). 

A past director of the Albuquerque Industrial Development Service (AIDS) in 1963 and 1964 

was responsible for the land on which the Wildflower housing tract is now built (Figure 1-4). 

Both the AIDS Director and the Albuquerque Property Management and Real Estate Office 

recall that the property was first sold in the 1920s as a part of a larger piece of property 

called North Albuquerque Acres. Evidently much of the land was sold to persons residing in 

California. 

Philips bought the property south of San Diego A venue in 1980 and in April 1981, via an 

industrial revenue bond process, the City of Albuquerque became the owner/lessor of the 

property. Currently, Philips leases the property from the City of Albuquerque for $1.00 per 

year. Table 1-2 summarizes known information on the ownership of the property south of 

San Diego A venue between 1960 and the present. 

1.5 Summary of Previous Studies 

Bohannan-Huston Inc., conducted a study to determine the drainage management requirements 

needed on the Philips property in August of 1980. A number of improvements were 

recommended to protect the site from flooding (BH, 1980). 

In 1980 and 1981, ERCO performed studies for Philips to identify probable content and 

character of the waste fill and implement an environmental investigation. Conclusions on 

possible environmental and health concerns of the site drawn from the preliminary assessment 

are summarized below: 

• The City of Albuquerque operated this site from 1963 to 1965. 

• The contents of the fill for the most part include "typical" residential garbage. 
There is, however, a potential for the site to have accepted oils, paint, and inks 
in limited quantities. 
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• Extraction procedure toxicity testing was conducted on composited samples of 
landfill material and all analytical results indicate levels below the maximum 
concentrations established for the characteristic of toxicity (Chapter 3.0). 

• There were industries in the area from 1963 to 1965 that had the potential to 
produce material now considered to be hazardous; however, these materials were 
not necessarily disposed of at this site. 

• Although methane gas was detected twice, biological degradation has been 
minimal in most areas of the site. The site has the potential to undergo 
significant future degradation. 

• Groundwater and surface water contamination poses no immediate concern; 
however, the potential for long-term problems should be investigated further. 

• Because of climatological conditions in the area, there is little potential for large 
amounts of moisture to enter the fill through precipitation (ERCO, 1981). 

In 1981, Sergent, Hauskins & Beckwith performed a deep subsurface investigation on the 

Philips property. They concluded that the soil underlying the site consists predominantly of 

interbedded silty sand and sandy silt, which extend to depths ranging from 64 to 99 ft below 

existing grade. These unconsolidated sediments are generally deposited by flash floods 

originating in the western flanks of the Sandia Mountains east of the site (Figure 1-1 ). 

Landfill materials, some containing considerable trash and debris, were encountered at the 

surface in three of the borings. The fill extends from 3 to 20ft below existing grade (SHB, 

1981). 

In 1984 the NMED (formerly the Environmental Improvement Division) conducted an 

inspection of the former CML as part of a statewide review of landfills. The inspection 

consisted of gas and soil testing for metals, pesticides, and solvents. Results did not identify 

any hazards but did note that there were no wells to evaluate the groundwater quality 

(EM CON, 1987). 

In 1987, EM CON Associates (EM CON) conducted a baseline investigation of groundwater 

below the Philips facility (EMCON, 1987). The primary objectives of this investigation were 

to determine the nature of the geologic materials in the surface soil, establish the present 

hydraulic gradient and direction of groundwater flow beneath the site, and evaluate the 

potential impact of leachate migration from the waste fill into the groundwater. In summary, 

the site conditions are characterized by a series of interbedded silts, sands, and gravels in the 
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Table 1-2 

Ownership of Property Adjacent to and Within the 
Boundaries of SWMU #8, Former Coronado Municipal Landfill 

{Area South of San Diego Avenue} 

Date Ownership Leasee 

Prior to 1980 Unknown a Unknown 

1980 to 1981 Signetics Company NA 

1981 to present City of Albuquerque Signetics Company/ 

Philips Semiconductors 

aSignetics company acquired the property from various limited partnerships and individuals, 
identified as Pan American 20-25-30-40-50-70 and 85 Limited Partnership, J. E. Ralph Sena, 
Gloria S. Sena, Teresa C. Salas, and Alfonso Salas. 

NA = Not applicable. 
SWMU = Solid Waste Management Unit. 
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unsaturated zone and clay and clayey gravel in the saturated zone. Groundwater flows to the 

east at an approximate gradient of 0.0045 ft/ft in response to pumping of city municipal wells 

that lie to the southeast. Water-quality results from the groundwater sampling indicate that 

detectable quantities of PCE have reached the groundwater. Chapter 3.0 presents details on 

the soil and groundwater sampling from this investigation. 

In 1992 EPA Region VI conducted a site investigation of the former CML and collected 

surface-soil and groundwater samples. Analysis of surface-soil samples indicated the 

presence of some heavy metals at concentrations that exceed three times the concentration of 

a "background" sample collected northeast of the intersection of San Mateo Boulevard and 

San Diego A venue. Additionally, polyaromatic hydrocarbons were found in a soil sample 

obtained adjacent to the Philips parking lot. The only hazardous constituent detected in 

groundwater samples was PCE. Chapter 3.0 provides additional details on this sampling 

event. 

In 1995 ERM-Rocky Mountain, Inc. (ERM), conducted a groundwater assessment at the 

former CML below the Philips facility. This assessment included a review of the available 

literature and records, groundwater quality data provided by Philips, and discussions with 

representatives of city and state agencies. The groundwater assessment indicated that the 

primary impact to groundwater beneath the former CML is from PCE. Material process 

documents show that this compound has never been used at the Philips facility. Research 

conducted by ERM indicates that there is no record of PCE impact from sites that are 

considered upgradient of the former CML. Sites or reported incidents that occurred 

downgradient or crossgradient from the former CML are not likely to impact groundwater at 

the site (ERM, 1995). 

In January 1996 IT Corporation performed a Phase I Environmental Site Assessment (ESA) 

on properties comprising Blocks 4 and 5 of the North Albuquerque Acres Subdivision, 

Township 11 North, Range 3 East, Section 12, in Albuquerque, New Mexico (Figures 1-2 and 

1-3). The purpose of the ESA was to identify, to the extent feasible, potential adverse 

environmental conditions associated with the property. A significant finding in the ESA was 

that approximately one-half of the disturbed area north of San Diego A venue is underlain by 

the northern extent of the former CML. Property north of San Diego A venue is privately 

held and is not considered in this work plan. 
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2.0 Environmental Setting 

2. 1 Location and Geographic Setting 
The disturbed area surrounding and containing the former CML occupies approximately 60 ac 

at the northern edge of the City of Albuquerque in Township 11 North, Range 3 East, Section 

12 of the Alameda Quadrangle (Figure 1-3). The site is located at the approximate western 

margin of coalesced alluvial fan deposits that extend from the steep west face of the Sandia 

Mountains to form the Llano de Sandia (Figure 2-1). 

The Llano de Sandia is a partially dissected plain 7 to 8 mi wide, sloping westward from the 

Sandia Mountains front to the floodplain of the Rio Grande (Figure 2-1). Most of the surface 

of the Llano de Sandia is between 5,050 and 6,000 ft above sea level, and has an average 

gradient of 100 to 200 ft/mi (Lambert, 1968). In many places the surface has been dissected 

by subparallel east/west arroyo channels into a small-scale ridge and valley topography, with 

a maximum relief of as much as 20 to 30 ft. 

2.2 Topography 
The disturbed area north of the Philips facility slopes gently westward toward the Rio Grande, 

while portions of the former CML covered by the facility slopes gently south and north to 

diversion channels constructed on the south and north sides of the facility. The principal 

drainage features associated with the CML are the north and south La Cueva diversion 

channels (Figure 1-2). 

Elevations across the CML area range from 5,150 ft above mean sea level (amsl) on the west 

to 5,190 ft amsl on the east. Figure 1-2 shows the topography above portions of the CML 

considered in this work plan. 

2.3 Climate 
The climate summary is based on weather information from the National Oceanic and 

Atmospheric Administration (NOAA) meteorological station located at the Albuquerque 

International Airport, which is the nearest NOAA meteorological station to the CML. 

Monthly climatological data for precipitation, relative humidity, and temperature at the 

Albuquerque International Airport are probably adequate to characterize the CML. However, 

the data may not be fully representative of conditions at the site. 

AUOS-96/WP/PHILIPS :R3981-2 2-1 767269.02.01 06/13/96 11 :51am 



\ 

\ 
\ 

"% \ 

\ 

/ 

\ . . . ,. 
-\ 

\ 

I 

\ 

\ 

/ 

\ 

Modified from NMGS, 1982 

·--

-.. 

Location of 
SWMU#S 
Former 

Coronado 
Municipal 

"' Landfill 

' I 

• :::: 
I /// 

I \ // 
I \ /1;1 

1 Llano de , 1 /... 

1

l Sandia \ ~ 

I 
I 

Albuquerque 

\ \ 
Albuquerque 
Volcanoes 

Figure 2-1 

I 
I 

0 

Tijeras Canyon 

~ I 

16 Kilometers 

APPROXIMATE SCALE 

Physiographic Features in the Albuquerque Basin 

767269.02.0 1.00/JS A 1 2-2 5/29/96 



2.3. 1 Temperature and Humidity 
The Albuquerque area climate is characterized by low precipitation; wide temperature 

extremes; frequent, drying winds; heavy rain showers usually of short duration and often with 

erosive effects; and erratic, seasonal distribution of precipitation. The average annual 

temperature in Albuquerque is 56 degrees Fahrenheit (°F), with an average diurnal 

temperature range of 28°F. The average daily temperature range is highly variable, but 

extreme temperatures are rare. In Albuquerque, the temperature reaches 90°F an average of 

63 days a year, usually from May through September. 

Freezing temperatures occur an average of 119 days each year, primarily from November to 

early April. On average, the temperature reaches 0°F and below less than one day a year 

(NOAA, 1990). The average frost-free season in Albuquerque is 190 days, from mid-April to 

late October, and the average frost-free season in the mountains is about 120 days, from late 

May to early October. The air is normally dry, and the average annual relative humidity is 

about 44 percent, ranging from nearly 60 percent in the early morning to approximately 

29 percent in the afternoon (NOAA, 1990). On average, Albuquerque has 169 sunny days a 

year. 

2.3.2 Precipitation 
In the Albuquerque region, the valley and mesa areas are arid, with annual precipitation 

averaging 8 inches (in.), whereas the average annual precipitation in the mountains exceeds 

20 in. (NOAA, 1987). 

Approximately half the average annual precipitation occurs during intense summer 

thunderstorms occurring between July and September. In the Albuquerque area, the average 

number of days per year having 0.10 in. or more precipitation is 61, and the average number 

of days per year having 1 in. or more of snow or ice pellets is 4. Evapotranspiration in the 

area has been estimated at 95 percent of the annual rainfall. 

The winter months (November through March) are generally dry, with normally less than 

2 in. of moisture. The average annual snowfall for the Albuquerque area is 14.7 in. (NOAA, 

1990). 
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2.3.3 Wind 
The average annual wind speed for the Albuquerque area is 9 mi per hour (mph). At the 

Albuquerque International Airport, sustained winds of 12 mph or less occur approximately 

80 percent of the time, while sustained winds greater than 25 mph occur less than 3 percent 

of the time. Winds blow most frequently from the north in winter and from the south along 

the river valley in summer. Winds are generally stronger in the late winter and early spring 

months. 

2.4 Soil and Vegetation 
Soil at the site is identified as the Embudo-Tijeras Complex, a gravelly fine sandy loam 

forming gentle slopes of 0 to 5 percent on the west side of the Sandia Mountains (Hacker, 

1977). The Embudo-Tijeras Complex consists of deep, well-drained soils that formed in 

alluvium derived from decomposed, coarse-grained, granitic rocks. A depth of 60 in. or more 

is stratified, pale brown gravelly loamy coarse sand of moderate alkalinity. Permeability is 

moderate in the upper 20 in. (0.2 to 0.6 in. per hour [hr]) and very rapid below (more than 20 

in.lhr). Available water capacity is 3 to 4 in./hr of soil. Effective rooting depth is 60 in. or 

more (Hacker, 1977). 

Based on a recent visit to the site by a wildlife ecologist (IT, 1996b), the original vegetation 

at and near the former CML was probably a semiarid grassland, typical of the northern 

Albuquerque Basin. 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 uncommon 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 A venue, and at the Honeywell facility, on the west side of San Mateo Boulevard 

(Figure 1-2). 
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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. Chapter 4.0 

provides additional details on the ecology and threatened and endangered species. 

2.5 Geology 
2.5. 1 Regional Geology 
The Albuquerque Basin is one of several fault-bounded structural depressions in the Rio 

Grande rift system, a north-south trending structure that extends from southern Colorado to 

southern New Mexico, and through which the Rio Grande flows (Kelley, 1977) (Figure 2-1). 

In the Albuquerque area, the basin is bounded to the east by Precambrian granitic plutons and 

associated metamorphic rocks that comprise the Sandia Mountains and to the west by Tertiary 

and Quaternary sediments that form the Llano de Albuquerque (Figures 2-1 and 2-2). The 

crest of the Sandia Mountains is capped with Paleozoic carbonate rocks and local 

conglomerate. Between the Sandia Mountains and the Rio Grande Floodplain, Quaternary 

gravel pediments and Tertiary sediments underlie the Llano de Sandia surface. Quaternary 

basalt flows (the Albuquerque volcanoes) are present between the Llano de Albuquerque and 

the Rio Grande Floodplain. The Llano de Albuquerque is the broad depositional plain located 

between the Rio Grande and the Rio Puerco (Hawley and Haase, 1992) (Figure 2-1). 

In the vicinity of the former CML, the Albuquerque Basin is a structural basin bordered by 

the uplifted fault blocks of the Sandia Mountains on the east and the Llano de Albuquerque 

on the west (Figures 2-1 and 2-2). Materials derived by erosion of the uplifted fault blocks 

and sediments transported into the basin by the ancestral Rio Grande and other streams have 

filled the basin to a local thickness in excess of 18,000 ft (Hawley and Haase, 1992). The 

dominant basin fill material, the Santa Fe Group of Tertiary and Quaternary Ages, contains 

the principal aquifer in the Albuquerque Basin (Kernodle et al., 1987). 

Sediments within the Albuquerque Basin can be primarily subdivided into three groups 

identified as 1) pre-Santa Fe deposits, 2) Santa Fe Group basin fill, and 3) recent alluvium 

(Figure 2-3). The primary water-bearing unit in the basin is the Santa Fe Group, which 

ranges in age from 1 to 25 million years old and is up to 12,000 ft thick (Hawley and Haase, 
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1992). The Santa Fe Group consists of unconsolidated to loosely consolidated fluvial 

sediments interbedded with basalt flows and volcaniclastic and debris flow deposits 

(Bjorklund and Maxwell, 1961). Deposition of the Santa Fe Group in the Albuquerque area 

ceased approximately 1 million years ago, when the Rio Grande began to cut its present 

valley (Hawley and Haase, 1992). 

The Santa Fe Group is unconformably overlain in most locations by Quaternary sediments 

consisting of valley alluvium along the Rio Grande, terrace material along the valley sides, 

and alluvial fan deposits shed from the nearby Sandia and Manzano Mountains (Figure 2-2). 

The floodplain valley alluvium was formed from recent deposition of sediments by the Rio 

Grande. For about the last 10,000 to 15,000 years, the Rio Grande Valley has been aggrading 

because tributary streams have been delivering more sediment than the regional fluvial system 

can remove. These deposits range from approximately 30 to 200 ft in thickness and consist 

primarily of discontinuous layers of clay, silt, sand, and fine gravel (Hawley and Haase, 

1992). 

2.5.2 Local Geology 
Quaternary fluvial and alluvial deposits interfinger below the CML (EM CON, 1987). Fluvial 

deposits formed from the action of the ancestral Rio Grande and its tributary streams. 

Alluvial fan deposits formed from erosion, transport, and deposition of material derived from 

the Sandia Mountains. These deposits comprise part of the Santa Fe Group and Quaternary 

alluvium shed from the uplifts. The Quaternary sediments of the Santa Fe Group are divided 

into the Upper Buff Formation and the Edith Formation (Lambert, 1968). The geologic cross 

section on Figure 2-4 shows the relationship of these units below the former CML. 

Alluvium Deposits and Menaul Formation. The alluvium deposits range in thickness 

from 70 to 100 ft and are composed of material ranging from fine sandy silt to gravel 

(Figure 2-4). The fine sandy silt is interpreted to represent overbank deposits of braided 

stream sediments. Interbedded coarse arkosic sands derived from the nearby Sandia 

Mountains probably represent aggradation of braided stream channel sediments deposited 

during flash-flood events. Portions of the alluvium may be interbedded with thin beds of the 

Menaul Formation, a coarse-grained gravel unit deposited by the ancestral Rio Grande 

(Lambert, 1968). These distal alluvial fan deposits are at the western end of the Llano de 

Sandia. 
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Edith Formation. The Edith Formation is a sandy pebble to gravel deposit interbedded 

with local lenses and tabular beds of cross-stratified sand and horizontally stratified mud and 

clay (Figure 2-4). Sand, mud, and clay comprise only a few percent of the formation, and the 

unit is interpreted to be an axial river gravel with associated floodplain deposits (Lambert, 

1968). The Edith Formation is encountered at a depth to approximately 75 to 100ft below 

the surface and is generally 70 to 110ft thick beneath the site (EMCON, 1987). However, in 

some areas below the CML, it may be over 180 ft thick. The top of the Edith Formation was 

eroded prior to deposition of the alluvium cover (Lambert, 1968). 

Upper Buff Formation. The oldest Quaternary unit is the Upper Buff Formation 

(Figure 2-4). It is a very fine to fine-grained unit composed of clay, silty sand, and sand and 

may reach a thickness of 800 ft. In contrast to the overlying Edith Formation, the Upper Buff 

Formation is moderately well indurated and appears less permeable because of the presence of 

interstitial clays. The formation is encountered at a depth of approximately 150 to 200 ft 

beneath the CML (EMCON, 1987). 

2.6 Hydrogeology 

2.6. 1 Regional Hydrology 

The groundwater system in the Albuquerque Basin is divisible into two subsystems: the Rio 

Grande Floodplain and regional groundwater in the basin (Kernodle et al., 1987). The Rio 

Grande Floodplain subsystem is characterized by groundwater flow to the south, parallel to 

the river. Regional groundwater flow is from the mountain fronts to the Rio Grande 

(Figure 2-5), with local perturbations induced by groundwater withdrawal from city 

production wells. The regional subsystem is hydraulically connected to the floodplain 

subsystem. 

Basin fill is largely comprised of the Santa Fe Group, which contains the principal aquifer in 

the Albuquerque area (Kernodle et al., 1987). The most productive zones of the aquifer are 

in the upper part of the Santa Fe Group, east of the Rio Grande. The saturated thickness of 

the upper part of the Santa Fe Group ranges between 1, 100 and 1 ,400 ft below the floodplain 

of the Rio Grande and between 0 and 600ft below the Llano de Sandia (Thorn et al., 1993). 

Groundwater in the basin generally occurs under unconfined conditions but may be confined 

locally by beds of silt or clay (Bjorklund and Maxwell, 1961). The surface of the 

groundwater slopes southwest away from the Sandia Mountains at a rate of about 5 to 

20 ft/mi. In the Albuquerque area, the surface is irregular because of withdrawals of 
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groundwater from city production wells (Figure 2-5). Operation of production wells located 

east and southeast of the former CML have produced a groundwater surface that slopes east­

southeast away from the Rio Grande (Thorn et al., 1993). 

Groundwater is the sole source for Albuquerque's drinking water supply (Thorn et al., 1993). 

In areas east of the Rio Grande floodplain, withdrawal of groundwater from municipal well 

fields caused a decline in groundwater levels of about 20 ft by 1960, and an additional 60 to 

80ft from 1960 to 1980 (Kernodle et al., 1987). Typically, the radius of influence associated 

with cones of depression around pumping centers extends outward approximately 1.5 mi. 

Locally, such as in the vicinity of the CML, this results in significant reversals in 

groundwater gradients (EMCON, 1987). 

Recharge to the groundwater reservoir in the Albuquerque area is from precipitation 

(principally snowmelt in mountain areas), underflow of groundwater from adjacent areas, and 

seepage from streams, drains, canals, surface reservoirs, and applied irrigation water 

(Kernodle et al., 1995). The order of importance of each type of recharge depends on local 

conditions. Much of the recharge comes from the Rio Grande and the associated canals used 

for irrigation (Reeder et al., 1967; Kernodle et al., 1995). 

2. 7 Local Hydrology 
Monitoring wells around the Philips facility indicate that groundwater is first encountered in 

the Upper Buff Formation at a depth of 190 to 230ft below the surface (EMCON, 1987) 

(Figure 2-4). Subsurface site conditions are characterized by a series of interbedded silts, 

sands, and gravels (alluvium and Edith Formation) in the unsaturated zone with permeabilities 

of 10-3 to 10-6 centimeters per second (ERCO, 1981) and clay and clayey gravel in the 

saturated zone. Based on the completion logs for the four monitoring wells around the 

facility, the sediments below the former CML contain no water pockets or perched water 

above the level of the groundwater in the Upper Buff Formation (EMCON, 1987). 

Water-level data collected since 1988 from four monitoring wells at the Philips facility 

indicates groundwater flow direction under the facility is to the east-southeast at a gradient of 

0.0045 ft/ft (Figure 2-6), and the water-table elevation has been declining at a rate of 

approximately 1 ft per year. Under steady-state conditions of mountain front recharge, 

groundwater flows west/southwest toward the Rio Grande and south end of the Albuquerque 

Basin (Thorn et al., 1993). However, the groundwater table below the former CML is 
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approximately 20 ft lower than the surface-water elevation of the Rio Grande, resulting in 

east-southeast groundwater flow beneath the site. This groundwater gradient reversal in the 

site vicinity is attributed to a large cone of depression surrounding the Coronado, Webster, 

and Walker municipal well fields (EMCON, 1987), located approximately 1.5 to 3 mi 

southeast to east-southeast of the site (Figure 1-3). 

2.7.1 Surface-Water Hydrology 
Surface-water runoff from the southern portion of the CML covered by the Philips facility is 

drained to the north and south side of the facility where it is discharged to concrete storm­

water channels constructed to manage runoff from La Cueva Arroyo (Figure 1-2). Based on 

the topography of the northern portion of the former CML, surface water drains west to 

southwest and may enter the north La Cueva storm-water channel (Figure 1-2). This 

concrete-lined channel discharges into the AMAFCA North Diversion Channel, approximately 

1 mi to the west of the former CML. The North Diversion Channel is a 100-year flood 

control channel that diverts water runoff from most of Albuquerque along the east side of the 

Rio Grande and has discharge points at both the north and south ends of the city. The 

direction of channel flow is north in the vicinity of the former CML, with the point of 

discharge into the Rio Grande approximately 2.5 mi to the northwest (Figure 1-3). The Rio 

Grande is the closest perennial surface water body to the former CML and is located 

approximately 2.5 mi northwest of the former CML. Between the AMAFCA North Diversion 

Channel and the Rio Grande, there is an extensive network of irrigation channels and water 

ways serving private residences and small farms in the river valley (PRC, 1992). 
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3.0 Nature and Extent of Contamination 

The purpose of this chapter is to summarize the available information and analytical results 

on the nature and extent of contamination at the former CML. The actual quantities of solid 

and hazardous waste disposed of at SWMU #8, the former CML, are unknown. However, in 

its Notification of Hazardous Waste submitted to the EPA in 1981, the City of Albuquerque 

speculated that the landfill contained 9 percent hazardous wastes from industrial sources, 

based on EPA publication 600/2-79-135 (Fluor Daniel, 1993). The summary in this chapter 

will be used to identify data gaps and design a program to collect data of sufficient quantity 

and quality to characterize the nature and extent of potential contaminants in all media of 

concern. Chapter 5.0 provides the sampling and analysis plan that addresses identified data 

gaps. 

Available data from previous investigations is summarized with respect to the potential 

contamination of air, soil, surface water, and groundwater. The potential pathways of concern 

are air, soil, and water; and the exposure pathway is through ingestion, inhalation, or dermal 

exposure. As the sole source water supply for the City of Albuquerque, groundwater is the 

most significant pathway. Chapter 4.0 discusses a detailed description of potential pathways 

and receptors. 

3. 1 Air Media 
Methane gas and landfill material were discovered during the 1980 geotechnical investigation 

of the area selected for construction of the Philips facility and 35 methane gas vents were 

initially installed along the north edge of the southern section of the former CML, just south 

and southwest of the Philips facility (ERCO, 1981). Thirteen of the methane vents are no 

longer operational due to construction activities, and locations for the remaining 23 vents are 

shown on Figure 3-1. During the initial excavation, the concentration of methane in the soil 

ranged from 0 to 80 percent of the lower explosive limit (LEL) (ERCO, 1981). During the 

excavation and removal of landfill material, one detection event reached 100 percent of the 

LEL (ERCO, 1981). From 1981 to 1993, methane gas detections at the vents ranged from 

500 parts per million (ppm) (1 percent of LEL) to 28,500 ppm (57 percent of LEL) 

(Appendix A). Thirteen monitoring points within the Philips facility have never detected 

methane above 500 ppm (1 percent of the LEL) (Appendix A). The methane monitoring 

program was discontinued in 1993 after several months of nondetect readings (Appendix A). 
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The former CML area south of San Diego A venue is vegetated or covered with asphalt, 

which prevents soil particles from being suspended and transported in moderate to high 

winds. Although the suspension of surface soil from the southern portion of the former CML 

is not considered a viable pathway for human receptors, surface soil samples were collected 

and analyzed as part of the EPA Region VI site investigation (Section 3.2). 

3.2 Soil Media 
Surface Soil. Four surface-soil samples were collected from the . southern portions of the 

former CML during a 1992 EPA Site Inspection (Fluor Daniel, 1993). Two samples from the 

landfill area (SS06 and SS07), a duplicate (SSO&), and a background sample (SS09) were 

collected from depths of 0 to 8 in. below ground surface to evaluate the air and soil exposure 

pathway. Figure 3-1 shows the sample locations and Table 3-1 summarizes the analytical 

results for target compound list organics and target analyte list metals. 

Metal analytes detected in a surface soil sample and its duplicate at concentrations greater 

than three times the level of the background sample include chromium (20.9 milligrams per 

kilogram [mg/kg], SS07), lead (72.4 mg/kg, SS07 and 62.5 mg/kg, SS08), and mercury 

(0.09 mg/kg, SS07 and SS08). No volatile organic compounds were detected in any of the 

soil samples (Flour Daniel, 1993). For the semivolatile organic data, there was no 

contamination detected in the selected background sample (SS09) and sample SS06. Detected 

contamination in samples SS07 and SS08 (duplicate) was limited to dibenzofuran and 

polyaromatic hydrocarbons (Table 3-1). Some of the detected SVOC compounds exceeded 

the instrument detection range, and the extracts were diluted and rerun to quantify the upper 

concentration range (Table 3-1, diluted extract results). Dibenzofuran and polyaromatic 

hydrocarbons are found in oil products, and the proximity of the sampling location to the 

Philips parking lot (Figure 3-1) makes it difficult to draw conclusions on the source of the 

contamination (i.e., landfill hazardous waste or parking lot contamination). Pesticides were 

detected in all soil samples (Table 3-1). 

Subsurface Soil Analyses. In 1987, EM CON conducted a baseline groundwater 

investigation at the former CML located below the Philips facility which included the 

advancement of two soil boreholes and four boreholes for 2-in. monitoring wells (EMCON, 

1987). Soil samples were collected during the advancement of Exploratory Boring (EB) 1 

and EB-2, and borings at Monitoring Well (MW) 3 and MW-4 (Figure 3-1). No soil samples 

were collected from borings MW-1 and MW-2. The soil samples were analyzed for pH, soil 
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Heptachlor epoxide 
Dieldrin 
Endrine ketone 
alpha-chlordane 
gamma-chlordane 

~ Refer to footnotes at end of table. 
a-

u. 
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Table 3-1 

Summary of Analytical Data for Surface Soil Sam~les 
Collected During the EPA 1992 Site Inspection 

SS09 SS09 SS06 SS07 SS07 

Background Benchmark Surface-Soil Surface-Soil Diluted Extract 
Concentration Extract Extract 

(quantitation limit) 

(llg/kg) a (llg/kg) a (llg/kg) a (llg/kg) a (llg/kg) a 

350 u 350 u 350 u 350 u 35000 u 
350 u 350 u 350 u 130 J 35000 u 
350 u 350 u 350 u 40 J 35000 u 
350 u 350 u 350 u 470 F 35000 u 
350 u 350 u 350 u 240 J 35000 u 
350 u 350 u 350 u 2000 F 35000 u 
350 u 350 u 350 u 3000 EF 2800 DJF 
350 u 350 u 350 u 2200 F 370 u 
350 u 350 u 350 u 4900 EF 370 u 
350 u 350 u 120 J 56000 EF 370 u 
350 u 350 u 350 u noo EF 370 u 
350 u 350 u 23 J 29000 EF 370 u 
350 u 350 u 350 u 350 u 370 u 
350 u 350 u 260 J 84000 EF 370 u 
350 u 350 u 220 J 130000 EF 170000 OF 
350 u 350 u 92 J 410 u 370 u 
350 u 350 u 170 J 410 u 370 u 
350 u 350 u 210 J 75000 EJF 110000 OF 
350 u 350 u 220 J 350 UJF 65000 DJF 
350 u 350 u 83 J 30000 EJF 88000 OF 
350 u 350 u 130 J 32000 EJF 55000 OF 
350 u 350 u 350 u 13000 EJF 28000 DJF 
350 u 350 u 120 J 32000 EJF 55000 OF 

1.8 u 1.8 u 1.8 u 1.8 u 150 DJPF 
1.8 u 1.8 u 1.8 u 15 JPF i8o · u 
1.8 u 1.8 u 3.3 JPF 8.5 JPF 180 u 
21 X 21 X 3.0 JP 3.5 UJ 310 DPJF 
3.5 u 3.5 u 3.5 u 3.5 UJ 280 DPJF 
2.5 p 7.5 p 6.2 5.9 JP 180 u 
2.4 p 7.2 p 5.2 1.8 u 180 u 

sso8 sso8 

Duplicate (SS07) Diluted Duplicate 
Extract Extract 

(llg/kg) a (llg/kg) a 

69 J 17000 u 
94 J 17000 u 

350 u 17000 u 
430 F 17000 u 
180 J 17000 u 

1600 F 17000 u 
1900 F 17000 u 
360 u 370 u 
360 u 370 u 
360 u 370 u 
360 u 370 u 
360 u 370 u 
360 u 79 J 
360 u 370 u 

82000 EF 100000 OF 
360 u 370 u 
360 u 370 u 

6000 EJF 6200 OF 
350 UJ 75000 DJF 

17000 EJF 58000 OF 
18000 EJF 35000 OF 
5500 EJF 18000 OF 
14000 EJF 33000 OF 

1.8 u 150 DJPF 
14 JPF 180 u 
8.3 JPF 180 u 
3.5 UJ 62 DPJF 
3.5 UJ 190 DPJF 
5.5 JP 180 u 
1.8 u 180 u 
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Station Location 

Comments 

Analyte 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Table 3-1 (Continued) 

Summary of Analytical Data for Surface Soil Samcles 
Collected During the EPA 1992 Site Inspection 

SS09 SS09 SS06 

Background Benchmark Concentration Surface 
(3 times background) Soil 

(mg/kg) a (mg/kg) a (mg/kg) a 

2.7 8.1 1.3 B 
138 J 414 64.5 J 
1.0 u 3.0 1.1 u 
6.2 18.6 3.4 
10.1 30.3 8.9 
0.05 u 0.05 0.05 u 
2.1 A 6.3 2.1 A 
0.84 u 2.5 0.84 u 

V. 8 Data obtained from Fluor Daniel , 1993. 
B = Analyte was detected above the instrument detection limit but below the contract required detection limit. 
D = Diluted extract result. 
E = Exceeds instrument range. 
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 quarttity. 
11g/kg = Micrograms per kilogram. 
mg/kg = Milligrams per kilogram. 
P =Greater than 25 percent difference between two gas chromatograph columns.for the detected concentration. 
a = aual~ier. 
A = Data for analyte is unusable. 
U = The material was analyzed for but was not detected above the level of the associated value. 
vee = Volatile organic compound. 

.... X = Results are considered suspect because retention time windows fall within the range belonging to Aroclors. 
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SS07 sso8 

Surface Duplicate 
Soil SS07 

(mg/kg) a (mg/kg) a 

2.3 1.9 B 
119 J 122 J 
1.-1 u 1.1 u 
~0 .9 F 9.3 
7~ F 62.5 F 
0.09 BF 0.09 BF 
2.1 A 2.1 A 
0.85 u 0.86 u 



moisture, volatile organic compounds, and pesticides. The intent of the soil sampling was to 

assess the impact of potential leachate migration from the landfill material into the underlying 

substrate. EB-1 and EB-2 penetrated between 20 and 35 ft of fill and trash before 

encountering basal fill or native materials. Two to three samples were then collected beneath 

the landfill material at 5-ft intervals and submitted for analysis. Background samples were 

collected from similar depths in MW-3 and MW-4, which were located outside of the areal 

extent of the former CML (EMCON, 1987). 

Table 3-2 summarizes results of the subsurface soil analyses. Soil pH values indicate that fill 

and native soils are alkaline, with pH values ranging from 7.8 to 9.7. Soil moisture content 

ranges from 0.9 to 18 percent by weight. With the exception of the sample collected from 35 

ft in background boring MW-3, all pH and soil moisture values are consistent with values 

observed in alkaline soils of semiarid to arid conditions. With the exception of methylene 

chloride, volatile organic compounds (VOCs) and pesticides were not detected in any of the 

soil samples analyzed. Methylene chloride is used by the EPA contract laboratory as a 

laboratory reagent (EMCON, 1987). 

3.3 Landfill Media 

In 1981, ERCO sampled landfill materials obtained from excavated portions of the former 

CML identified in Figure 3-2 (ERCO, 1981). A total of ten composited samples and two 

duplicates were formed from materials collected from depths of 0 to 9 ft (designated red in 

the ERCO study), 10 to 19 ft (blue), and greater than 20ft (black). Prior to compositing, the 

samples were examined and nonsoil components were identified (Table 3-3). Samples were 

sent to the ERCO Cambridge Laboratory for Extraction Procedure Toxicity analysis. Toxicity 

testing included the metal analytes arsenic, barium, cadmium, chromium, lead, mercury, 

selenium, silver; and the pesticides and herbicides endrin, lindane, methoxychlor, toxaphene, 

and 2,4-D and 2,4,5-TP Silvex (ERCO, 1981). 

Table 3-4 lists the composite sample identification for eight samples, as tied to the site 

collection area (Figure 3-2) and the nonsoil components listed in Table 3-3. There was no 

information provided in the ERCO 1981 report on the nonsoil components in the remaining 

two samples (12 J-N 6-20 ft, 10 H-J 6-15 ft) . Analytical results given in Table 3-5 indicate 

that all constituent concentrations are below maximum concentrations established for the 

characteristic of toxicity. 

AUOS-96/WP/PHILIPS :R3981 -3 3-6 767269.02.05 06/13/96 I 1:51am 



> 
~ 
~ 
~ 
X 
E ., 
Vl 
;:i;, 
w 

"' 00 

w 

w 
I 

-.....) 

-.1 

~ s 
0 
'"" § 
~ a-. 

u. 
s 

Table 3-2 

Summary of Analytical Data for Subsurface Soil Samples 
Collected During the 1987 Baseline Groundwater lnvestigation8 

Sample Depth (feet) 20 

pH 9.5 

Soil moisture content 5.2 
(percent) 

Volatile organic compounds NOb 
(EPA Method 8240) 

Pesticides NO 
(EPA Method 8080) 

aoata obtained from Table 3-1 in EMCON 1987. 
bMethylene chloride detected (laboratory reagent) . 

DUP = Duplicate. 
EB = Exploratory boring. 
EPA = U.S. Environmental Protection Agency. 
MW = Monitoring well. 
NA = Analysis not available. 
NO = Analyte not detected. 

Boring EB-1 

20 27.5 
(DUP) 

9.38 9.7 

2.7 1.3 

NO NA 

NO NA 

Boring EB-2 Boring MW-3 

35 35 40 25 30 35 

9.8 7.8 8.4 9.2 8.4 8.2 

1.9 3.8 4.0 3.0 5.4 18.0 

NA NOb NA NOb NA NA 

NA NO NA NA NA NA 

Boring MW-4 

25 30 35 

8.8 8.2 8.3 

7.9 0.9 1.8 

NOb NA NA 

NA NA NA 
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Table 3-3 
Composition of Nonsoil Components in Excavated 

Landfill Material Collected Durini 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 

aData 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. 
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Table 3-4 

Composite Sample Identification for Landfill Material 
Collected During the 1980 Initial Site lnvestigationa 

Sample 
ldentificationb Study Area Component Samplesc 

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

A1-4 Blue 1 0- 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 9ft of grid areas A1Q-A1-14 421,460,1022,1067,569,959 

A 10-14 Blue/Black All depths greater than 9 ft in grid 1096,1124,613,664,694,486, 
areas A1Q-A14 993, 529 

Southwest surface All depths less than 5 ft in the 1682, 1711,2126,2100, 1868, 
southwestern grid areas 1835, 1769, 1803 

Northwest surface All depths less than 5 ft in the 15, 90,1739,2153 
northwestern grid areas 

Central top 5 ft All depths less than 5 ft in the 1898,2054,2082,1941,2010, 
central grid area 1978,1411,353,2178,165 

aData obtained from Table 4-6 of Energy Resources Company (ERGO), 1981, "Detailed 
Evaluation of the Waste Fill, Albuquerque, New Mexico," Energy Resources Company, Walnut 
Creek, California. 
bsample identification is tied to grid shown on Figure 3-2. 
csee Table 3-3. 
Red = Sample depth is surface to 9 ft below surface. 
Blue = Sample depth is 1 0 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 lnvestigation8 

ERCO Identification 

Q) ..:.: Q) 
0 0 0 

~ ..!2 ~ .t: 
::J .t: .t: !;!! ::J .t: 10 

-o en o o a> en 10 a. 
...J Q) - ..:.: ..:.: C\1 C\1 ..2 - .... 0 {) a: VJ 0 0 Q) "0 Q) ' ' Q) co VJ ' 1-::2: a> ca ca_ a> ::J co co_ a> co 

'<t ;: 1i5 1i5 Cll a: 1i5 z z Cll '<t ;: "'") iii 
Q_ "7 ~ v "'=t~ ~ "';f" I I~ "7 £ ± .::: 
{) .... 0 .... ..-::J .... .... C\1 C\I::J .... 0 0 Q) 
....~ 0 t:: • • a. • • ..., ..., a. 0 ::J c: I 

Metals 1- < z < < -o < < ..- ..- -o < en ..- u 

Arsenic (f.lg/L) 5,000 7 17 6 5 7 6 6 9 7 10 4 10 ! 

Barium (f.lg/L) 100,000 250 300 197 220 224 360 250 250 460 193 272 370 

Cadmium (f.lg/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 
(f.lg/L) 

Lead (f.lg/L) 5,000 8 10 10 5 7 9 10 13 10 16 8 35 

Mercury (f.lg/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 (f.lg/L) 1 ,000 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Silver (~giL)_ . 5,000 0.1 <0.1 . ~-- <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 Geotechnicallnvestigationa 

------

-·e 
~ "0 ...J (I) 

(.) c a: 
~ 0 u "<t 
a.. ,... 

* 6 ...J 

Pesticides and Herbicides 
(.) ,... 
I- 0 <( 

Endrin (!!g/L) 20 .1 ND 

Lindane (!!g/L) 400 .1 ND 

Methoxychlor (!!g/L) 10,000 .1 ND 

Toxaphene (!!g/L) 500 .5 ND 

2,4-D (!!g/L) 10,000 20 ND 

2,4,5-TP (Silvex) (!!g/L) 1,000 1 ND 

aData 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. 

(I) 
0 
CIS 
't: 
::J 
en 

..l<: ..l<: 
iii 0 ~~ (I) CIS 
3: iii mea 
..c "<t,g ""t t:: I Q. 
0 ,... ,... ::J z <( <("O 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

MCL =Maximum contaminant level for characteristic of toxicity (40 CFR 261.24). 
ND = Analyte not detected. 
11g/L = Micrograms per liter. 
Red = 0-9 ft below surface. 
TCLP = Toxicity Characteristic Leaching Procedure. 

ERCO Identification 

..l<: (I) 0 
CIS 0 

iii CIS 
::::: 't: ....... ::J 
0 0 (I) en 
C\1 C\1 ::J 

"0 (I) 
tb <b$ iii iii 

(I) ::J Q) 

a: iii z z~ "<t 3: ,... ..c 
""t ""t ..., I •- I •c. 0 :; ,... ,... C\1 C\1 ::J ,... 0 
<( <( ,... .-"0 <( en 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

::::: 
::::: It) 

It) a. ,... 0 
I I-co 

7 ~ 
I "E 
0 (I) ,... (.) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 



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, EM CON 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 Samples8 

MW-1 MW-2 MW-3 MW-4 Standard0 

Basic Water Quality Parameters 

pH 12.2 7.2 7.0 7.3 

Electrical conductivity (j.Lmhos/cm) 6,350 680 500 700 

Total dissolved solids (mg/L) 4,080 454 326 500 

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 NO NO NO 

Inorganic Parameters (mg/L) 

Alkalinity as CaC03 1,550 217 132 298 

Chloride 13 18 16 21 

Nitrate as nitrogen 0.2 0.4 1.4 0.1 

Sulfate 63 110 85 150 

Calcium 560 83 53 120 

Lead <0.02 <0.02 <0.02 <0.02 

Manganese <0.05 <0.05 <0.05 <0.05 

Sodium 120 42 29 43 

Zinc <0.05 <0.05 <0.05 <0.05 

Chromium, total <0.05 <0.05 <0.05 <0.05 

Copper 0.03 0.01 0.01 0.01 

Nickel <0.05 <0.05 <0.05 <0.05 

Iron <0.05 <0.05 <0.05 <0.05 

Magnesium 0.008 17 11 19 

Volatile Organic Compounds (11g/L) 

Tetrachloroethane 19 16 NO 11 

All other VOCs NO NO NO NO 

Semivolatile Organic Compounds (j.Lg/L) NO NO NO NO 

aoata obtained from Table 4 of EMCON Associates (EMCON), 1987, "Baseline Ground-Water Investigation, Signetics 
Corporation, Albuquerque, New Mexico, • EMCON Associates, San Jose, California. 
bAll standards are from the EPA secondary drinking water standard, except where noted. 
cPrimary drinking water standard. 
du.s. Environmental Protection Agency Suggested No-Adverse Response Level. 
Caco3 = Calcium carbonate. 
j.Lg/L = Microgram per liter. 
11mhos/cm = Micromhos per centimeter. 
mg/L = Milligrams per liter. 
MW =Monitoring well. 
NO = Analyte not detected. 
VOC = Volatile organic compound. 

-
1,600 

1,100 

-
-
-

-
550 

10c 

500 

-
o.osc 

0.05 

-
5.0 

0.05 

1.0 

-
0.3 

-

20° 

-
-

AU05-96/WP/PHILIPS :R3981-3 3-14 767269.02.05 06/13/96 II :51 am 



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 (J.lg!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 J.tg/L in MW-2 to 14 J.tg!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 HSW A Module. As set forth by the 
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Table 3-7 

Temporal History for Tetrachloroethane and 1,1 ,2,2-Tetrachloroethane 
Concentrations in Samples Obtained from MW-1, MW-2, MW-3, and MW-4a 

Monitoring Well Numbers 

MW-1 MW-2 MW-3 MW-4 Trip Reporting Limit 
Sample Date Parameter (f.lg/L) (f.lg/L) (f.lg/L) (f.lg/L) Blank (f.lg/L) 

September 1988 1 ,1,2,2-tetrachloroethane 30 14 30 NS NO 1.0 
Tetrachloroethane 30 14 30 NS ND 0.5 

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

September 1989 Tetrachloroethane 15 9.9 NS 6.8 NO 0.5 

December 1989 1 ,1,2,2-tetrachloroethane 17 NA NO 17 NA 1.0 
Tetrachloroethane 17 11 NO 17 NA 0.5 

March 1990 Tetrachloroethane NS 13 NS NS NA 0.5 

June 1990 Tetrachloroethane 20 13 ND 8.1 NA 0.5 

September 1990 Tetrachloroethane 17 11 ND 7.6 ND 0.5 

December 1990 Tetrachloroethane 24 15 ND 11 NA 0.5 

April 1991 Tetrachloroethane 11 4.7 NO 5.7 ND 0.5 

June 1991 Tetrachloroethane 14 9.2 ND 6.5 NA 0.5 

September 1991 Tetrachloroethane 12 11 ND 7.0 NA 0.5 

December 1991 Tetrachloroethane 13 9.3 ND 6.2 NO 0.5 

March 1992 Tetrachloroethane 13 9.5 ND 4.7 NO 0.5 

May 1992 Tetrachloroethane 9.0 8.7 ND 4.8 ND 0.5 

September 1992 Tetrachloroethane 11 10 ND 5.5 NA 0.5 

January 1993 Tetrachloroethane 6.2 7.1 ND 5.4 ND 0.5 

March 1993 Tetrachloroethane 8.3 7.2 ND 5.7 NA NA 

June 1993 Tetrachloroethane 12 4 NO 3.6 NA NA 

September 1993 Tetrachloroethane 13 9.9 NO 6.4 NA NA 

November 1993 Tetrachloroethane 10 8.7 ND 5.6 NA NA 

March 1994 Tetrachloroethane 9.8 9 NO 5.4 NA NA 

July 1994 Tetrachloroethane 5.2 6.5 ND 3.8 NA NA 

August 1995 Tetrachloroethane NS 6 NO 4.1 NA NA 

November 1995 Tetrachloroethane 6.4 NS NS NS NA NA 

April1996 Tetrachloroethane 7.4 6.6 NO ND ND 5.ob 

Note: Analyses performed using EPA Method 601 or 8010. 
aseptember 1988 through January 1993 data obtained from Table 6-2, PAC Environmental Management, Inc. (PAC), 1992, "RCRA Facility 
Assessment Report, Signetics Corporation, Albuquerque, New Mexico, NMD000709782," PAC 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., Albuquerque, New Mexico. 
bReported as method detection limit. 
f.lg/L = Micrograms per liter. 
MW = Monitoring well. 
NA = Results not available. 
ND = Analyte not detected. 
NS = Well not sampled. 
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Analyte 

VOC detections 

Tetrachloroethene 

SVOC detections 

bis(2-ethylhexyl)phthalate 

Pesticide 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Table 3-8 
Summary of Hazardous Constituents in Groundwater Samples 

Collected During the EPA 1992 Site lnspection8 

Coronadob Coronado 
Station Location Well No.1 Well No.1 MW-01 MW-02 MW-03 

Benchmark 
Comments Background Concentrationc MW01 MW02 MW03 

(llg/L) a (llg/L) a (I! giL) a (llg/L) a (llg/L) 

2 u 2 - 14 F 11 F 10 

4 u 4 - 11 F 4 F 13 

None Detected 

23.4 - 70 - 1.1 u 1.8 B 0.3 
NA - NA - 226 B 110 B 65.7 
NA - NA - 5.6 u 5.6 u 5.6 
NA - NA - 10 u 10 u 10 
5.6 - 17 - 1.1 u 1.1 u 2.2 
NA - NA - 0.1 u 0.1 u 0.1 
2.9 u 2.9 - 1.1 R 20.2 JF 1.1 
NA - NA - 4.4 R 4.4 R 4.4 

MW-04 MW-04 

MW04 Duplicate 

a (llg/L) a (llg/L) a 

F 7 JF 8 JF 

F 18 F 14 F 

J 2.0 B 2.0 B 
B 124 B 130 B 
u 5.6 u 5.6 u 
u 10 u 10 u 
B 1.1 u 1.1 u 
u 0.1 u 0.1 u 
R 1.1 R 1.1 R 
R 4.4 R 4.4 R 

aData obtained from Table 3 of Fluor Daniel, 1993, 'Revised Site Inspection Report for Coronado Landfill Site NMD980622708, WA # 25-6JZZ,' Fluor Daniel ARCS Team, Dallas, Texas. 
brhis drinking water well was sampled the same week as the monitoring wells and is being used for background comparison. 
cBenchmark 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 quantitatlon limit. 
J = The associated value Is an estimated quantity. 
11g/L = Micrograms per liter. 
MW = Monitoring well. 
NA = Analysis not available. 
a = Qualifier. 
R = Data for analyte is unusable. 
SVOC = Semivolatile organic compound. 
U = The material was analyzed for but was not detected above the level of the associated value. 
VOC = Volatile organic compound. 



HSW A 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 J.Ig!L and 6.6 J.Ig!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 Constituents8 

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 llg/Lb 

(I! giL) (I! giL) 

Volatile organic EPA Method 5 20 7.4 6.6 NO NO 
compound PCE 8276 

Semivolatile organic EPA Method NA NA NO NO NO NO 
compounds 8270 

Ethylene dibromide EPA Method 0.01 0.1 <0.01 <0.01 <0.01 <0.01 
504 

PAHs EPA Method NA NA NO NO NO NO 
8310 

Dioxins and furans EPA Method NA NA NO NO NO NO 
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 NO NO NO NO 
335.3 

Sulfide EPA Method NA NE NO NO NO NO 
SM427C 

Herbicides EPA Method NA NA NO NO NO NO 
8150 

Pesticides/PCBs EPA Method NA NA NO NO NO NO 
8080 

aResults 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. 
NO = Not detected. 
NE =Not established. 
NMWQCC = New Mexico Water Quality Control Commission. 
PAH =Polycyclic aromatic hydrocarbon{s). 
PCB = Polychlorinated biphenyl. 
PCE = Tetrachloroethane. 
l!g/L = Microgram{s) per liter. 
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Table 3-10 

Temporal History for Depth to Groundwater 
MW-1, MW-2, MW-3, and MW-48 

Quarter and Year 
Measured MW-1 

03-1988 202.8 

02-1989 203.1 

03-1989 203.0 

04-1989 202.0 

03-1990 203.0 

04-1990 203.0 

02-1991 204.5 

03-1991 209.0 

04-1991 204.0 

01-1992 206.0 

02-1992 205.0 

03-1992 206.0 

04-1992 205.0 

01-1993 205.0 

02-1993 207.0 

03-1993 207.0 

04-1993 207.0 

01-1994 207.0 

03-1994 207.7 

03-1995 211.7 

02-1996 207.3 

8 Data obtained from Philips Semiconductors central files. 
MW = Monitoring well. 
01 = First quarter. 
02 = Second quarter. 
03 = Third quarter. 
04 = Fourth quarter. 

Depth to Groundwater (feet) 

MW-2 MW-3 

190.6 224.5 

191.2 224.8 

192.0 225.0 

192.0 225.0 

192.0 226.0 

192.0 226.0 

192.6 227.0 

193.0 220.0 

193.0 227.0 

193.0 228.0 

193.0 228.0 

194.0 228.0 

194.0 228.0 

194.0 229.0 

194.0 229.0 

194.0 229.0 

194.0 230.0 

194.0 230.0 

194.9 230.3 

195.8 231.1 

196.1 231.6 

AU05-96/WP/PHILIPS:R3981-3 3-21 

MW-4 

218.2 

218.5 

219.0 

219.0 

220.0 

220.0 

220.0 

220.0 

221.0 

221.0 

221.0 

221.0 

221.0 

222.0 

222.0 

222.0 

222.0 

222.0 

222.9 

223.8 

224.2 
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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 gall eta 

(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 (Artemisiafilifolia). A dense stand of four-wing 

saltbush occurs along the bar ditch that parallels the north side of San Diego A venue. 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 A venue, 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 lnterstate-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 a me ric ana), the Mexican spotted ow 1 ( 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 rni 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 A venue, 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 

Well Groundwater Approximate 
Location State Engineer Year Flow Rel~ive to Distance from 
Number Record Number Location8 Drilled Use Site Site (feet) 

1 RG46860 T11N R3E Sec.1 310 1987 Residential Upgradient 5,250 N 

2 RG60927 T11N R4E Sec.7133 1994 Residential Transgradient 4,100 NE 

3 RG60928 T11N R4E Sec.7134 1994 Residential Transgradient 4,900 NE 

4 RG60932 T11N R4E Sec.7 143 1994 Residential Transgradient 5,250 NE 

5 RG63096 T11 N R4E Sec.7 321 1995 Residential Transgradient 5,250 NE 

6 RG60443 T11 N 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 

12c 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 

15c 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.11131 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 Irrigation Upgradient 4,750 w 
24 RG04482 T11N R3E Sec.11 431 NA Commercial Up gradient 3,000 w 
25c RG36315 T11N R3E Sec.13 1983 Commercial Downgradient NA 

26c RG23972 T11N R3E Sec.13 1973 Irrigation/ Downgradient NA 
commercial 

27c RG27832 T11N R3E Sec.13 1976 Residential Downgradient NA 

28 RG54723 T11N R3E Sec.13 232 1991 Residential Downgradient 2,750 SE 

29 RG00055-A T11N R3E Sec.13 31 NA NA Downgradient 3,750 s 
30 RG62070 T11N R3E Sec.13 434 1996 Residential Down gradient 5,500 SE 

31 RG64425 T11N R4E Sec.18 113 1996 Residential Down gradient 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/ Down gradient 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 

Well 
Location State Engineer 
Number Record Number Location8 

35 Not registerede T11N R3E Sec.13 144 

36 Not registerede T11N R3E Sec.13 230 

37 Not registerede T11N R3E Sec.11 441 

38 Not registerede T11N R3E Sec.12 330 

39 Not registerede T11N R3E Sec.12 330 

40 Not registerede T11N R3E Sec.12 340 

41 Not registerede T11N R3E Sec.12 340 

asee Figure 4-2 for a description of location notation. 
bGroundwater flow relative to contours shown on Figure 2-6. 

Year 
Drilled 

NA 

NA 

1996 

1987 

1987 

1987 

1987 

Groundwater Approximate 
Flow Relative to Distance from 

Use Siteb Site (feet) 

City monitoring Down gradient 2.800 SE 

City monitoring Downgradient 2,750 SE 

City monitoring Upgradient 1,600 w 

Monitoring at site (MW-2) Within site 

Monitoring at site (MW-1) Within site 

Monitoring at site (MW-4) Within site 

Monitoring at site (MW-3) Within site 

cExact 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 toR. Abitz, New Mexico 
Environmental Department, Santa Fe, New Mexico. 
eMonitoring wells are not required to be registered with the New Mexico State Engineer. 

E =East. 
MW = 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 1 0-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 

1 0-ac tracts, with the third digit of the fourth segment denoting the 1 0-ac tract. For example, 
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well location number TllN R3E Sec.l2 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 HSW A 

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 1). 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 IT). 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 Ill). 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 ill 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-l. 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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HSWA Module 
Requirement 

N.3(d)(i) 

N.3(d)(ii) 

N.3(d)(iii) 

N.3(d)(iv) 

N.3(d)(v) 

Table 5-1 

HSWA Module Requirements Related to 
Contamination Characterization at SWMU #8, 

Former Coronado Municipal Landfill 

N.3(d)-Contamination Characterization 

Data Needs Action 

Characterize horizontal Place additional monitoring wells upgradient (Phase 1), 
and vertical extent of downgradient (Phase II), and below the former CML (Phase II) 
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 II) in existing wells MW-1, MW-2, 
contaminant movement MW-3, and MW-4 and proposed wells MW-5, MW-6, and 

MW-7. 

Characterize horizontal Collect subsurface-soil samples from proposed wells MW-5 
and vertical extent of soil (Phase I), MW-6 (Phase II), and MW-7 (Phase II) (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 1). Analyze for COCs listed in 

Tables 5-2 and 5-3. 

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. 

Characterize particulate Collect gas samples (Phase II) from five of twenty-three 
and gaseous existing methane gas vents (Figure 5-4) and analyze for 
contaminants released COCs listed in Table 5-3. 
into the atmosphere 

Conduct a soil-gas survey (Phase Ill) 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). 

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 II). Sample existing methane gas vents for 

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

HSWA 
CML 
coc 
MW 

= Hazardous and Solid Waste Amendments. 
= 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 I 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 

A venue 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 II 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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Conduct Phase I field activities at Former Coronado Municipal Landfill (CML) 

Perfonn land survey to identify sampling locations 

Sample media 

Install monrtoring well MW-5 upgradient of CML 

Advance boring to or 30-foot depth and obtain soil sample from 30- to 30.5-foot interval 

lnrtiate Phase II field activittes 
(Figure 5-3) 

Stop 
collect water sample 
from perched zone 

No 

Advance boring to within 
1 0 feet of groundwater table 

and obtain soil sample 

Advance boring to 
groundwater table and obtain 
sample from top foot of aqu~er 

Complete MW-5 at groundwater table 

Purge well and collect groundwater sample 

Analyze samples for RCRA metals. VOCs. SVOCs, and chlonnated pesticides 

Assess data 

Figure 5-1 

COGs are from off-site source; 
Prepare RR Report/ 

NFA Proposal 

Decision Logic for Phase I Sampling Activities at SWMU #8, 
Former Coronado Municipal Landfill 
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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 II 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 NF A 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 lnterstate-25 where it 

intersects Glendale A venue (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!NF A Proposal will be prepared. The identification of significant risk will 

result in the implementation of Phase ill field activities, which will identify the source areas 

of the COCs. 

5.2.3 Phase Ill 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 

NF A 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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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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Sample Media, 
Type, and 

Collection Method Parameters 

Groundwater, grab, VOCs 
portable pump 

(MW-5 Figure 5-2) 
svocs 

Chlorinated pesticides 

RCRA metals 

Subsurface soil, vocs 
discrete, split spoon 

(MW-5, Figure 5-2) 

SVOCs 

Chlorinated pesticides 

RCRA Metals 

Table 5-2 

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

Container Type/ Sample 
Laboratory Methods Volume Preservatives Holding Times Interval Depth 

EPA Method 8240a Glass vial, HCL, Cool 14 days 210--260 It 
3 x 40-ml 4°C 

EPA Method 8270a Amber glass, 2 l Cooi4°C 7 days ext./40 210--260 It 
days after ext. 

EPA Method 8080a Amber glass, 2 L Cooi4°C 7 days ext./40 210-260 It 
days after ext. 

EPA Method 6010/ Poly, 1 L HN03, Cool 28 days/ 210--260 It 
7000a 4°C 6 months 

EPA Method 8240a Glass, 125 ml Cooi4°C 14 days 30--30.5 It 

10-ft Int. AWT 

0--12 in. BWT 

EPA Method 8270a Glass, 125 ml Cooi4°C 7 days ext./40 30--30.5 It 
days after ext . 

10-ftint. AWT 

0-121n. BWT 

EPA Method 8080a Glass, 125 ml Cooi4°C 7 days ext./40 30--30.5 It 
days after ext. 

10-ft in!. AWT 

0-12in. BWT 

EPA Method 6010/ Glass, 125 ml Cooi4°C 6 months 30--30.5 It 
7000a 

10-ft int. AWT 

0-12in. BWT 

Quality Control Samples 
Number of 
Samples Duplicates Rinsates Blanks 

1b 

1 1 1 

1b 1 1 1 

1b 1 1 1 

1b 1 1 1 

1 1 1 1 

1 NA NA NA 

1 NA NA NA 

1 NA NA NA 

1 NA NA NA 

1 1 1 1 

1 NA NA NA 

1 1 1 1 

1 NA NA NA 

1 NA NA NA 

1 1 1 1 

1 NA NA NA 

au.s. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste PhysicaiNolumes 1A and 1B: laboratory Manual PhysicaVChemical Methods," 3rd ed., SW-846, Office of Solid Waste 
and Emergency Response, U.S. Environmental Protection Agency, Washington, D.C. 
blf perched water is encountered during drilling, additional samples will be collected. 
AWT = Above groundwater table. int. = Interval. 
BWT = Below groundwater table. MW = Monitoring well. 
oc = Degrees Celsius. NA = Not applicable. 
EPA = U.S. Environmental Protection Agency RFI = RCRA Facility Investigation. 
ext. = Extraction. SVOC = Semivolatile organic compound. 
HCL = Hydrochloric acid. VOC = Volatile organic compound. 
HN03 = Nitric acid. 
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Table 5-3 
Sample Summary for Phase II 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, Cooi4°C 14 days 210-260 It 2b 
portable pump 8240a 2 x 40-ml 1 1 1 

(MW-6 and MW-7 SVOCs EPA Method Amber glass, 2 L Cooi4°C 7 days ext./40 210-260 It 2b 1 1 1 

Figure 5-4) 8270a days alter ext. 

Chlorinated pesticides EPA Method Amber glass, 2 L Cooi4°C 7 days ext./40 210-260 It 2b 1 1 1 
8080a days after ext. 

RCRA metals EPA Method Poly, 1 L HNO~ 28 days/ 210-260 It 2b 1 1 1 
6010/7000a Cool C 6 months 

Subsurface soil, VOCs EPA Method Glass, 125 ml Cooi4°C 14 days 30-30.5 ftc 2 1 1 1 
discrete, split spoon 8240a 

10-ft in!. AWT 2d NA NA NA 

(MW-6 and MW-7, 0-12 in. BWT 2 NA NA NA 
Figure 5-4) 

SVOCs EPA Method Glass, 125 ml Cooi4°C 7 days ext./40 30-30.5 ftc 2 NA NA NA 
8270a days alter ext. 

10-ft in!. AWT 2d NA NA NA 

0-12 in. BWT 2 1 1 1 

Chlorinated pesticides EPA Method Glass, 125 ml Cooi4°C 7 days ext./40 30-30.5 ftc 2 NA NA NA 
808oa days alter ext. 

10-ft Int. AWT 2d 1 1 1 

0-121n. BWT 2 NA NA NA 

RCRA Metals EPA Method Glass, 125 ml Cooi4°C 6 months 30-30.5 ftc 2 NA NA NA 
6010/7000a 

10-ft in!. AWT 2d 1 1 1 

0-12in. BWT 2 NA NA NA 

Soil gas, grab, Methane ASTM D1946e SUMMA™ None required None 20-30 It 5 NA NA NA 
SUMMA TM canister canister 

200-230 It 7 1 1 1 

(Figure 5-4) VOCs EPA Method SUMMA™ None required None 20-30 It 5 1 1 1 
T0-14a canister 

200-230 It 7 NA NA NA 

au.s. Environmental Protection Agency, 1986, 'Test Methods for Evaluating Solid Waste PhysicaVVolumes 1A and 1 B: Laboratory Manual PhysicaVChemical Methods,' 3rd ed., SW-846, Office of Solid Waste and Emergency 
~esponse, U.S. Environmental Protection Agency, Washington, D.C. 
If perched water is encountered during drilling, addHional samples will be collected. 

~ctual depth for boring MW-6 will depend on landfill thickness. 
Number of samples for boring MW-6 may increase depending on VOC field screening. 

eAmerican Society for Testing and Materials, 1994, 'Standard Practice for Analysis of Reformed Gas by Gas Chromatography,' D 1946-90, American Society for Testing and Materials, Philadelphia, Pennsylvania. 
AWT = Above groundwater table. HCL = Hydrochloric acid. NA = Not applicable. 
BWT = Below groundwater table. HN03 = Nitric acid. RFI = RCRA faciiHy investigation. 
oc = Degrees Celsius. int. = Interval. SVOC = Semivolatile organic compound. 
EPA = U.S. Environmental Protection Agency MW = MonHoring well. VOC = Volatile organic compound. 
ext. = Extraction. 
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Table 5-4 

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

Total Quality Control Samples 
Sample Media, Number 

Type, and Container Type/ Sample of 
Collection Method Parameters Laboratory Methods Volume Preservatives Holding Times Interval Depth Samples Duplicates Rinsates Blanks 

Soil gas~rab, Methane ASTM D1946b SUMMA TM canister None required None Grid 1 18 1 1 1 
SUMMA 15 It 
canister 

Grid 2 38 2 2 2 

(Figure 5-6) 15 It 

vocs EPA Method SUMMA TM canister None required None Grid 1 18 1 1 1 
T0-14a 15 It 

Grid 2 38 2 2 2 
15 It 

au.s. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste PhysicaiNolumes 1A and 1 B: Laboratory Manual Physical/Chemical Methods, • 3rd ed., SW-846, Office of Solid Waste 
and Emergency Response, U.S. Environmental Protection Agency, Washington, D.C. 
bAmerican Society for Testing and Materials, 1994, "Standard Practice for Analysis of Reformed Gas by Gas Chromatography," D 1946-90, ASTM, Philadelphia, Pennsylvania. 
ASTM = American Society for Testing and Materials 
RFI = Resource Conservation and Recovery Act Facility Investigation. 
VOC = 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 monitoring. 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: ..:z:c TIME: LP :oo lhrt DATE: -()-L.Z.-2_.3 

DATE EXOTOX CALIBRATED: ltJ /t.z ANALYST: /a_"-bo.~. ]),£cu.dd~ ; , 

VENT t % LEL X 500 = ppm Methane 

1 . 0 - = (~CJO 
2 ~ = (500 
3 (?) = C..:z.<!JO 
4 a· = ~ -.;oo 
5 =!= = ~ -:;-oo 
6 = <s-oo 
7 = {. ?oD 
8 £!. = ~t[CO. 
9 

~ = < -$'00 

10 = £?ov 
11 0 = ,.£00 
12 {!f = <~oo 

13 0 = . (. -:)G)O 

14 12" = ~: -5"00 
15 ~ = S:, -:>'OQ 
16 Rf = (~Ol) 

17 £J = :S: 5o a 
18. - RJ = \?oo 

~· 

19 {)5: = <. ?(l:>o 

20 RJ = ~~00 
21 15 = S::?oo 
22 <}f = < -5"00 
23 g = <?oo 
24 e2.' = .(_57)() 

25 :$- = Z-s-oZ> 
26 = -<.-1>o o 
27 0· = s:soo 
28 &:!. = <-5""00 
29 @:. = ( -5'""0 u 
32 = 
33 = 
34 = 
35 = 

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



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: 3 TIME: L >5 <>p W' DATE: 'J- Z 1- '1 2 

DATE EXOTOX CALIBRATED: 3-11- '1 2.- ANALYST: D.av.-~L~ 

VENT I % LEL X 500 = ppm Methane 

1 - ~~ = ..::.sou 
2 .L( = ~ Soo 
3 <-I = <Sea "" 
4 ~~ = <~vo 
5 < l = <5oo 

.... 
6 -<. 1 = <::;21.:>0 .. 
7 <~ = ""(5oo 
8 <l = -<-'5oo 
9 -<-t = <s-co .. 

10 -<i = ~5oo 

11 ~l = <~ 
12 :Si = <5C0 
13 <\ = <5nu .. 
14 -<.l = <S"l:P 
15 =$.\ = <.6co 
16 -<i = <.S'Ci) 

17 <\ = <Sw 
18. -t..l = <.SS"i)O 
19 <.\ = <~ 
20 <I = -<..~Di:> 
21 <l = <..500 
22 -<\ = <.SDD 
23 <.\ = <svll 
24 ..(\ = C:::.5oo 
25 ...:(~ = <SoD 
26 "'-1 = <5oo 
27 <j = <Soo 
28 <~ = <Soo 
29 .L... I = -<Sol) 
32 -'-\ = <5-oo 
33 ~~ = <.$00 
34 <-\ = < ~oa 
35 ..(I = < .:;ov 

SIGNETICS-ABQ CAGE 18324 861-1086 09/11L89 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: 9:JL TIME: 10~ DATE: b-2(,-fz_ 

DATE EXOTOX CALIBRATED: 3-19-- 9L- ANALYST: ~~~ 

VENT I % LEL X 500 = ppm Methane 

1 - <J - = < Soo 
2 ~ I = < ~Q 
3 <.. I = <. ~ 
4 ..:::. I = <.. 5-co 
5 <.; = $ ~1:2 
6 <...t = < Sco 
7 <.. l = "' ~ 8 <. (_ = < ~1"'0 
9 ..(_ L = <. ~ 

10 L_ L = < 6-ro 
11 ~ t. = <. Soo 
12 < t. = < ~r::co 
13 <... (_ = < 5DO 
14 ..:::.._ I = < .s'vo 
15 ;-r. = :i'QQ 
16 < t. = < Soo 
17 <:_ t. = <-5oo 
18 . - < I = <5oo -· 19 j_ = SuO 
20 1 = soo 
21 -r_ = .-;iDO 

22 ;b = 5.D0 
23 < t. = < c=)ao 
24 < l = < 5oo 
25 <t = '"<:. :;2D-o 
26 <.. I = ""- Soo 
27 <....j_ 

I 

:S: Svo = 
28 S.l = ~g: 29 <t = 
32 < I = < 5Po 

j 

33 <.., = < .:9:o 
34 ..:: l = < Svo 
35 <L = < soo 

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



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: :J_ TIME: /-"3beot DATE: /-.30"72-
j 

DATE EXOTOX CALIBRATED: ~;1-11 ANALYST: KL/e-g;.~ 

VENT I % LEL X 500 = ppm Methane 

1 . L:..{ - = {. -;;oo 
2 -<..1 = <~oo 
3 -<I = -<..6'"00 
4 

=±E: 
= <SDD 

5 = .<_~00 

6 = ~GOO 
7 ~} = ~~0 
8 = ~-!J()O 
9 ~l = -<svo 

10 <.'\ = <£oo 
11 <1 = ~5{)0 
12 ~l = ~~0 13 :5:1 = . =6"00 .. 
14 ~·I = ~~gg 15 

* 
= <~ 16 = 

17 = r:a 18. - = -· 19 ~l = I 5""00 

.. 

20 .(( = <1£00 
21 <I = 

~ 22 <l = 
23 ~~ = ~Q 
24 ~~ = <-5eo 
25 ~I = <5"Co 
26 

~l = <f.i'Oo 
27 = "'-:'fVO 
28 ~; = ;::S;:~O 
29 = '(500 
32 <t = 

~€~ 33 -<I = 
34 s:) = <.?00 
35 <l = i50Q 

SIGNETICS-ABQ CAGE 18324 861-1086 09/11L:89 
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FORM A 

QUARTER: __ ;zl--__ TIME: 

DATE EXOTOX CALIBRATED: C/-11~ Cf I 

VENT # 

1 -
2 
3 
4 
5 
6 
7 
8 
9 

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

SIGNETICS-ABQ CAGE 18324 

OUTSIDE METHANE MONITORING WORKSHEET 

(-"5:jz~v.... DATE: /z-(CJ-Cj( 

ANALYST: _..L~ . ..:::::IIA~~v.~6o.::...a:.!tt{~--

% LEL 

~ /.0 

~ 
~ 

< ( .. "() 

861-1086 

X 500 = ppm Methane 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

09/11/89 



FORM A ,. OUTSIDE METHANE MONITORING WORKSHEET. 
~~ 

r-zs- c/{_ QUARTER: ':;..~ ~ -TIME: z:3o P'N' DA,TE:. . 

DATE EXOTOX CALIBRATED! 9-&{~91 ANALYST: iEt-.~ tA'i""BAe-.1 

' 
:D.~(>.;\:>$~. 

j ..• 

VENT t % LEL X 500 = ppm Methane 

1 .. 
..().C) = ..( @£) . -· . 

2 .L...J.o = ..( ,;:;vo 
3 .. 

.(_ I . a = ..( 5t?O 
4 < [ .o .. . . = =< :=l'-00 . 
5 < l•Q = < :;z."ff't'J 
6 '- I . a = < ::i,"DO 
7 =< ( ·" = <. -::reo ,. 
8 -<. I. c::1 = < ...,-"' . 
9 <. I·" = < fJO(} 

10 ..::. I·~ = < ~Q 
11 < l·s2 = < 212.0 . 
12 < I· o = <. ~ 
13 . . ~~.a = < ~-tlO 

14 :$. 1 .o = < @Q 
15 . ~ ~· 10 = < {tg_ 16 ~\.i) = < 
17 ~ '.o = 

~ e 18 . - <. \.0 = -- ., .. 
19 ~\.o = £pf2 
20 . S.~·O = <: ~Q 
21 S'.o = 25oo 
22 ~I·O = ..{_ <;o o 
23 12.0 = (ooco 
24 <t.o = ~ Soo 
25 < l.o = < £oo 
26 ~1-o = < Cpo 

27 < (.c = < S-oc 
28 ~1·0 = <5oo 
29 ;S I .o = <5oo 
32 -<.I.e = <5co 
33 ..(_ 1.~ = :S:::Soo 
34 <l·o = ~5!:2o 
35 <l.o = i..SPt:: • 

SIGNETICS-ABQ CAGE 18324 861-1086 09/11L89 



I. FORM A INDOOR ME'l'HANE MONI'l'ORING WORKSHEE'f 

__, 
7:z5- ~'J I QUARTER: ~ '!'!ME: DA'!'E: "--) 

DA'.l'E EXO'!'OX CALIBRATED: 9-U-ql ANALYS'l': '"DB~s~ 
~ \..Lr¥3~ 

LOCA'l'ION % LEL X 500 = ppm Methane 

1. '.l'unnel, Seams <'J.o = <5:oo 
2. Energy Center, <:_sbo Boiler 11 .L.. t.;t/ = 

3. Energy Center, < /,p' <-sow Boiler 12 = 

4. Energy Center, <t.o <scrv Boiler Gas Line = 
s. Shipping & Receiving 

~f,o -<S:u SW Corner = 

6. Spacer in Hall between 
Ll.o .<c;-oo old labs = 

7• Drilied hole in floor, 
~10 FAB 24 = ..( SoJ 

8. Cracks in floor, FAB 24 .L_ I. o = -<. S"ou 

9. East Side of South 
'l'unnel, Cu pipe .( f.o = <soo 

10. North End of '.C-'l'u nne 1 , 
.<.l~o Cu rod = <soo 

11. Crack in West end of 
.<(I • o North 'J.'urane 1, near door = -<.. c;oo 

12. Crack in floor in DI, .(_(.0 near West door = L.Soa 

13. Crack near Chemical Loading .f. I ,o ~c:)DO Dock = 
SIGNE'l'ICS-ABQ CAGE 18324 861-1087 osZ17Z9o 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 
,7 

;2-7-1/ QUARTER: Z--- TIME: z_ '--5 .... () /.~t , DATE: 
j 

DATE EXOTOX CALIBRATED: IZ-J.-f 1D ANALYST: IC ?!?-&!Iff 

VENT # % LEL X 500 = ppm Methane 

1 

~ 
= / ---;..,., . - --. 2V'-·" 

2 = / -:-r.vc 
3 = / ~~? ' 4 <l = ( 4).!) 0 
5 <t = / 3"''""' ~ I VV 

6 f. l = ~ -~l}Y 
7 < L = 'C-. ~ ,.--? '_,/(_./ 
8 <t = / "7~;;2_ 
9 <..l = -{ ~0 

10 (..l = ....... :<?:" -" vv 
11 /_l = ? ~"bo 
12 I = ;:i?'C' 
13 -<-l = -~ ~c).J 
14 !:.l = ;~~~ 15 <../ = ...... ·"')(....i(....' 

16 Z'l = 3:~,) 
17 <, l = < '5.?0 
18. - .::../ = z{--sco 
19 - ~ l = t{v?oa 
20 '-l = ~zeD 
21 <l = { ~/l) 
22 ~ L = /..t;x 
23 <.. I = >·-~ '; ~\.. 
24 <._i = <.i.w 
25 I = ?CC 
26 J = -?/-) ') 
27 

~~ = { :;;.?o 
28 = < ~!/J 
29 < I = z /-,~-:--. 

~-v-

32 .:_J = <" -s_"!:O 
33 <-l = .. ,) ... ~'_.-.., 

' ::; .. >D 
34 

tl = < ~"~ ,_,._/ 

35 = <53o 

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



FORM A INDOOR ME'l'HANE MONI'l'ORING WORKSHEE'l' 

I QUAR'l'ER: l--- 'l'IME : z. ·_3o UJ-1 

DA'l'E EXO'l'OX CALIBRATED: IZ -l--o/0 ANALYS'l': 

LOCATION 

1. 'l'unne 1, Seams 

2. Energy Center, 
Boiler #1 

3. Energy Center, 
Boiler i2 

4. Energy Center, 
Boiler Gas Line 

5. Shipping & Receiving 
S\v Corner 

6. Spacer in Hall between 
old labs 

7• Drilied hole in floor, 
FAB 24 

8. Cracks in floor, FAB 24 

9. East Side of South 
'l'unnel, Cu pipe 

10. North End of '1'-'l'unnel, 
Cu rod 

11. Crack in West end of 
North 'l'urmel, near door 

12. Crack in floor in DI, 
near West door 

13. Crack near Chemical Loading 
Dock 

SIGNE'l'ICS-ABQ CAGE 18324 

% LEL 

L'l 

I 

< I 
</ 
<I 

L_j 

:(_I 

</ 

<I 

< I 
861-1087 

DA'l'E : _j---7- 9 I 

!:<~;) 

X 500 = ppm Methane 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

05/17/90 



I 

FORM A INDOOR METHANE MONITORING WORKSHEE'l' 

QUARTER: _ __..;.. __ _ TIME: I \30 ~i'V\ DA'l'E: c;;J- 7-9 I 
1~-oll-cto ANALYS'l': K. LuJ~v-/C.lUJLb~Y' DA'l'E EXO'l'OX CALIBRA'l'ED: 

LOCATION 

1. 'funnel, Seams 

2. Energy Center, 
Boiler #1 

3. Energy Center, 
Boiler i2 

4. Energy Center, 
Boiler Gas Line 

5. Shipping & Receiving 
SW Corner 

6. Spacer in Hall between 
old labs 

7 • Drilied hole in floor, 
FAB 24 

8. Cracks in floor, FAB 24 

9. East Side of South 
'l'unnel, Cu pipe 

10. North End of '1'-'l'unnel, 
Cu rod 

11. Crack in West end of 
North 'l'unnel, near door 

12. Crack in floor in DI, 
near West door 

13. Crack near Chemical Loading 
Dock 

SIGNE'l'ICS-ABQ CAGE 18324 

% LEL 

L( 
I 

< I 
<I 
<../ 

z/ 
<I 

~ I 
z_/ 

<I 

<I 

<.I 

861-1087 

I 

X 500 = 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

ppm Methane 

<:::. Soo 

Z5oc 

( 5oo 

( s..50o 
c_ ,~QQ 

• 

<. ,Ziiv 

<- Wo 

Ccz:po 

< .5'tfl 
OS/17/90 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: l TIME: /4-o c DATE: 1 -<-3{- 9 ~ 
DATE EXOTOX CALIBRATED: t.;2-oL{ -czn ANALYST: k.L~v 

VENT * % LEL X 500 = ppm Methane 

1 . L{ - = '~Z)Qo 
2 -Z! = <:: ~Q ,., 
3 Ll = <...so a 
4 ~~ = '-,5QQ 
5 Lj = 

~~~~ 6 ~t = 
7 t. ; = <.._,;:;oo 
8 ~l = ~ 500 
9 c.L = ~500 

10 
1 

.t!..j = 5QO 
11 .c..L = c~~ 12 cl = ·~.soo 13 '-I = 

' 14 ~c_t = c.. 5oQ 
15 = c .:::;-o o 
16 ~t = S, '-L?O 
17 ~l = <::. .SQ C> 
18. - .c_f = <:: .!;20Q 
19 ~ L-/ = <.._~00 

20 <-[ = <. 5oo 
21 </ = <..,~QQ 
22 -<-{ = <...S:C>Q 
23 .:..f = c.._ so o 
24 zl = <... ~00 
25 ~7 = <::: ':.::>0 0 
26 = <.. Soo 
27 '-I = ~ .S:o:Q 
28 <-l = <.. FJ"oo 
29 "'-{ = c.. ~'X:> 0 
32 .i.( = c. Sob 
33 <.. i = c.. _s·e.o 
34 ~ L = c.: soo 
35 (_ i = L... =zov 

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



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: 4- TIME: IV· AM DATE: !Dt,c;tcto 
DATE EXOTOX CALIBRATED: s,tz4{9u ANALYST: ""]) "Bf'"Kisb.~ 

VENT i % LEL X 500 = ppm Methane .. 

1 . --&- - = .z'soo 
2 a = -<... c;-co 
3 -&- = <.. c:;-o o 
4 er- = < s-oo 
5 £D = 5ooo 
6 -a- = <..~oo 

7 ,g- = -<-S:o o 
8 &- = -<:.. <;"o 0 .. 
9 gr = <-So~ 

10 g = <s-ou 
11 g = L':>oO 
12 ,& = <-<5" OD 

13 _t;:;;y = < 'S"ov 
14 .e- = < ~00 
15 _fir = < ':::>00 

16 ~ = <sao 
17 -e- = <..soo 
18 . -- -er = < S""oD 
19 - .e- = <... ':::>00 

20 nlJ- = ft.DOO 
21 51- = z_.'Z,. c;-oo 
22 

; 

4- = ~;ooo 
23 J/ 

j 

= 5500 
24 .B = 1<._ s-oo 
25 -& = <::ioo 
26 ~ = <... "5oo 
27 .Rr = ~c;-oo 
28 ..:6 = <..S"'oo 
29 !Z. = <sec 
32 ...e = <S'ou 
33 -&- = <_~DO 

34 -b = <. .:;-oo 
35 e- = <'?DC 

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



FORM A INDOOR METHANE MONITORING WORKSHEE'l' 

1 QUARTER: ~e\:> 'l'IME: ~l_ CO~_,_..._ DATE: !ofl5f9c 

DA'l'E EXO'l'OX CALIBRATED: 5/Z4 (<Ju ANALYST: U ~n.._j.!~~--J 
I 

LOCA'l'ION 

1. Tunnel, Seams 

2. Energy Center, 
Boiler 11 

3. Energy Center, 
Boiler 12 

4. Energy Center, 
Boiler Gas Line 

5. Shipping & Receiving 
SW Corner 

6. Spacer in Hall between 
old labs 

7; Drilied hole in floor, 
FAB 24 

Se.:tMS 
8. -<:rae~in floor, FAB 24 

9. East Side of South 
Tunnel, Cu pipe 

10. North End of '1'-Tunnel, 
Cu rod 

11. Crack in West end of 
North ·runne 1, near doer 

12. Crack in floor in DI, 
near West door 

13. Crack near Chemical Loading 
Dock 

SIGN~l'ICS-ABQ CAGE 18324 

% LEL 

0 

0 

0 

0 

0 

\ 

0 

0 

\ 

0 

0 

0 

0 
861-1087 

X 500 = 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

ppm Methane 

<cs-co 

< c:;oo 

<s-oc 

5oo 

5oo 

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 # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
32 
33 
34 

6-13-90 
ppm Methane 

<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 

500 
500 
500 
500 
500 
500 
500 
500 
500 

<500 
<500 
<500 
<500 
<500 

500 
500 

<500 
<500 
<500 
<500 
<500 
<500 
<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, CQ rod 500 
11.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: J_ TIME: lo·.m DATE: l:,-13 -era 
DATE EXOTOX CALIBRATED: S -·d-Ll _co ANALYST: ~L ,~(.S'~ 

VENT i % LEL X 500 = ppm Methane 

1 - ~ - = 0 
2 = 0 
3 () = C) 
4 n = 0 
5 0 = 8 6 C) = 
7 0 = 0 
8 0 = 0 
9 0 = ~(~ 10 I = 

11 I = $QQ 
12 I = :i:QO 
13 

~ 
= -~~Q 

14 = $oa 
15 = 5QO 
16 = 

~~§ 17 = 
18. - \ = 
19 - ?'2 = D ---
20 Q = Q;) 

21 0 = 8 22 D = 
23 0 = 0 
24 I = ~00 25 1 = OQ 
26 0 = 0 
27 0 = ~ 
28 

~ = 0 
29 = a 
32 0 = 0 
33 n = 0 
34 0 = f) 
35 0 = 0 

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



FORM A INDOOR ME'!'HANE MONI'l'ORING WORKSHEET 

I QUARTER: 
·:2_ 

TIME: \'.3o DA'l'E: L<?-LS -Cj' () 

OA'l'E EXO'l'OX CALIBRATED: 5-d-~ _cl 0 ANALYS'l':~}.;t-~~ 

LOCA'!'ION % LEL X 500 = ppm Methane 

1. Tunnel, Seams 0 = 0 

2. Energy Center, 
Boiler #1 0 = D 

3. Energy Center, 
Boiler i2 0 = 0 

4. Energy Center, 
Boiler Gas Line D = C) 

5. Shipping & Receiving 
D SW Corner = D 

6. Spacer in Hall between 
0 old labs = C2 

7;. Drilied hole in floor, a FAB 24 = CJ 

a. Cracks in floor, FAB 24 C) = D 
9. East Side of South 

l 'Sex:; Tunnel, Cu pipe = 
10. North End of '1'-'!'unnel, t Soc Cu rod = 
11. Crack in West end of 

North ·1'unnel, near door 0 = 
12. Crack in floor in DI, 

near West door D = 0 

13. Crack near Chemical Loading c) Dock D = 
SIGNETICS-ABQ CAGE 18324 861-1087 05/17/90 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: y.~ TIME: 1~~o~ DATE: ~0~-9:1 
DATE EXOTOX CALIBRATED: y -:28--99 ~ALYST: C, 1.-<)e\ou-, £<:;;~~ .,. 

VENT • % LEL X 500 = ppm Methane 
... 

1 . <-l - = <~o 
2 l' = <-$'0 
3 = Jf'OO 
4 <l = < :J:..oD 
5 

Lzf 
= qiJtJD 

6 = r.:J~CD 
7 

. ~~ = <soO 
8 = <:2_00 
9 <. l = L..,.c;-oD 

10 <! = <-s:..co 
11 <I = <SOD 
12 <..l = ~soo 

13 <. 1 = < .:;oo 
14 <I = Lsoo 
15 L = .j'"VQ 
16 I = ,")00 

17 I = "")CO 
18' -- I = ~ov 
19 - Zt = <..sco 
20 <..l = <..'!)CO 

21 ~l = "-.~0 
22 

~ = c5'0D 
23 = c9'5?JO 
24 ~l = <.<ZJO 
25 < l = <.-)CD 
26 ~I = <..5CD 
27 <{ = 4...~0 

28 ~l = (.51!0 
29 I = foD 
32 <-l = ~5t'D 
33 .( ~ = ~ :s:R.D 
34 d = t.,OOD, 
35 I.~ = 3'J..OI)0 

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



\ 
' 

FORM B OUTIX>OR METHANE MONITORING REPORT FORM 

QUARTER: s(LJ. TIME: I'. ~D£1= DATE: q-\0-89 
( 

-; .. ~ 12. .l\: l\ '-\ --z..o-01 - ~ l;), 0 '\...-'><:;~ 
DATE EXOTOX CALIBRATED: (V\I'.t.J..~.._.J-- ~ I\) . 

c Q_ \..)..:;. <. .,u...-.-<:_ 

VENT ppm Methane 

1 <5-·n . uc 'f:r:'~ 
2 <.. 'OcO 
3 '- "Soo 
4 <.coco 
5 LS~ 
6 s!i,:~c 
7 J-occ 
8 <0! ~~o 
9 <..lOGe 

10 '- S'Lo 
11 <- 'Ooo 
12 'SoD 
13 .c..'O()O 

14 <-- G?oo 
15 Z Sco 
16 ..::.:.<5oo 
17 <-:;ou 
18 -- c:z.:soo 
19 - '-'OOQ 
20 ~soo 
21 S;;;'J 00 

22 1 SoD 
23 ;;2. SoO 
24 <-Soo 
25 <- bC5 
26 <:SoD 
27 <. SoO 
28 < SoO 
29 L 'Sao 
32 -'- 'SoD 
33 '- :So() 
34 L <::".::-y\ 
35 CQooo 

Sampling points t30 and 131 were taken out during construction. 

SIGNETICS-ABQ CAGE 18324 861-1086 o2L29L88 



FORM B OUTIXX>R METHANE 

QUARTER: d TIME: c;~,- ::X· rf;r-.. 

DATE EXOTOX CALIBRATED: LJOclf1 

VENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 -
19 ~ 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
32 
33 
34 
35 

Sampling points 130 and 131 were taken out during 

SIGNETICS-ABQ CAGE 18324 861-1086 

MONITORING REPORT FORM 

DATE: /c_~5cz 

ppm Methane 

<::roo 
< yc.o 
<5??0 
< ... il) {) 
< .. <?>D 
<-soo 
<-sz;o 
<5Z'(; 
<)C(') 

< ,')l)C' 

<-s:co 
<.)"QD 

<- Soo 
<,-r-eo 
<70 
< 5CO 
<.Jt() 

<..s-oc 
5,5'lJO 
<aD 
<,)'(JD 

<:reo 
< .. )CO 
<..,')TO 
<SC(I 
<_,£)CD 

'<JZ't:J 
<;__:)("10 

< .. ·ro 
<~rro 
< <;(."\() 

<j{'}() 

<s?o 

construction. 

o2L29Laa 

\ 
\ 

.. 



( 

' 

FORM A 

QUARTER: ;J 
DATE EXOTOX CALIBRATED: 

VENT t 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

SIGNETICS-ABQ CAGE 18324 

OUTSIDE METHANE MONITORING WORKSHEET 

90 LEL X 500 = ppm Methane 

< I = /ao 
, I = <~c ..... 
<..! = ~ 4-~cD <) = <S,-C' z_~ 

< I = '-~[.r 
~I = <...~(:r 

<i = <...c~co 

~t = < :;iz:'(! 
<J = <. ::;t-z- (} 

-<-1 = <5Cc 

~l = ~ S?C 

l = S jZD 
<t = "- ·rc:.r 
<::I = < q:'t_": z I = <'.."'XC 

< I = ..:.. s.z-r~ 

' I = < sz:c 
<l = ~ c-lcc· 
<I = c~c· 

<t = <-::z:,, 
<I = <5f_C 

< l = < ~~.,-, l = '-s-ec ..... 
< l = <..:..TC 

<t = <-s-z-c 
(t = < S,7:C 
(/ = ~£C' 

<,t = < S,Z[' 

<I = <~w 
< I = <su-, 

zf = "'~<:;·c·c 

L = £St'C 

~ l = ,. <"Ct' 

861-1086 02/29/88 



FORM B OUTIXX>R METHANE 

QUARTER: J TIME: J,·oo;J!2J 

DATE EXOTOX CALIBRATED: <7/f.f 

VENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 -'-

19 -
20 
21 
22 
23 
24 
25 

'26 
27 
28 
29 
32 
33 
34 
35 

Sampling points t30 and 131 were taken out during 

SIGNETICS-ABQ CAGE 18324 861-1086 

MONITORING REPORT FORM 

DATE: c-2/0!i:I&:Z 

ppm Methane 

<.s-co 
< <-t) () 

< .S:tJC 

< s:::co 
c9SQ() 

<. =r-oc 
< :iCC: 
( "j-OQ 

< 500 

<. :S:::OQ 
.::., .500 

:il?,O 
< spo 
soo 

.c.. 000 

)60 
t... :foo 
< 500 
< QQD 

)'CO 
5"00 

<..:)CO 

1500 
5C 0 

< o-co 
t... ..::oo 
(.._ SCC> 

< $"00 

< soc 
<sec 
< 5co 
<. S DD 

sec 

construction. 

02/29/88 

\ 
I 

\ 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: -.L..~--- TIME: j; 00 jlr, 

DATE EXOTOX CALIBRATED: 9/fff 

VENT t 90 LEL X 500 = ppm Methane 
(1.J 

1 5<1 = <<)DO 
2 <. I = <:i:..OD 
3 < l = <. ,J:.OD 
4 .c. I = <....i:OO 
5 .::VIIif5"" = Cl ')0Q 
6 ~ 

= < ·:S:::OQ 
7 I = :s:: :5:_11(]. 
8 ~ l = <.~QC 
9 ~ t = <-s-oc 

10 < l = < ::f..OD 
11 <I = <.~Q 
12 T = .:.rOQ 
13 {.l = <SOD 
14 I = ~-oo 

15 <I = < ... )Do 
16 I = -s:_oo 
17 <I = < <)OO 
18 <-I = <s:_oo 
19 < l = ~ ~(2Q 
20 I = sao 
21 I = ~OQ 
22 <.I = <-s:_oD 
23 3 = /SOD 
24 I = 000 
25 5. t = <-_500 
26 S:l = <.5PV 
27 ~t = <SOD 
28 <..j = <,l._OO 
29 <. l = < S"IJO 
32 <l = <;;:_oD 
33 ~ l = <.;;,-oc 
34 < I = <,·[CD 
35 I = SQQ. 

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



FORM B OUTIXX)R METHANE MONITORING REPORT FORM ·" 

QUARTER: i TIME: JtJ: IS{tm DATE: tt/.!tJis: 
( 

DATE EXOTOX CALIBRATED: '}.ki 

VENT ppm Methane .. 
1 <~ZJ 

2 <. t$'2:10 

3 < .s't!JD 
4 <.~Z> 
5 <.~DD 

6 <SDC 
7 <~«> 
8 ~ .s'""D 
9 <~()0 

10 <.($"~~ 

11 <.~z, 

12 <.~~ 

13 < .$!?P 
14 < Sl''t> 
15 <Slit> 
16 <~o 
17 <.:s4'0 
18 ~- <§""CJ!J 
19 - < S't!JO 
20 < $""D .. 
21 '.$»0 
22 <s"~ .. 
23 <.po 
24 <~ 
25 ~ 
26 <~!PO 
27 <s-po 
28 s-oo 
29 <~o 
32 < S"d?> 

33 <.. ~"6 
34 <.,s-¢C 
35 <...s-ao 

Sampling points t30 and 131 were taken out during construction. 

SIGNETICS-ABQ CAGE 18324 861-1086 o2129Laa 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: TIME: //) i IS" ltM DATE: !/(3o(f"A-"' 
' 

DATE EXOTOX CALIBRATED: Cf/ff 

VENT t 90 LEL X 500 = ppm Methane 

1 < l = <.::rvo 
2 ~I = < :;)(;) 0 
3 ~l = .{~CD 
4 <-l = <-s-b t:> 
5 ...:..l = < StrtJ 
6 <L .._ = < :£.Dt> 
7 <I = (~bO 

8 <I = ~ t!:'"!JO 
9 < I = < ~00 

10 <.! = ~500 
11 <l = <.'£PO 
12 "-l = <.sco 
13 <l = <-soo 
14 <7 = <.. :s:oo 
15 ~z 

= <. 600 

16 - < s-oo 
17 s. I = ~ ;Sf)O 

' 18 <l = ~ SbQ 
19 <..I = <. .'S:P.P 
20 <-Z = <SOD 
21 < l = ~ :s::oo 
22 <t. = <. ~"" 
23 <l = <. SZJO 
24 -l.l = < 'SOO 

25 1 = ~~0 
26 <-l = ~s:.oo 
27 S.l = < s-oo 
28 I = ~oo 
29 <-l = <. s:,oo 
32 <.I = <. S"D t:J 

33 f] = ( S:.,D t> 

34 = (_S()O 

35 <..l = <. ~DD 

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



FORM 8 OUTIXX)R METHANE 

QUARTER: ~":? TIME: I;;}: 80 t!.m 

DATE EXOTOX CALIBRATED: Ce [q_ t. 
I 

VENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

Sampling points 130 and 131 were taken out during 

SIGNETICS-ABQ CAGE 18324 861-1086 

0 

MONITORING REPORT FORM 

DATE: 9/7~r 

ppm Methane 

<spo 
C.. :i_C'D 

<5DO 
<soo 
£.sco 
soo 
<s-co 
<.spo 
<=roo 
<s-co 

<Soo 
voo 
<~Q 

<SC1D 
<soo 
<svo 
<s-ao 
<.SlJO 

<soo 
< S()D 

Sao 
<~O 

SfJD 

<.:r:tJ.D 
<s-oo 
<sz'o 
<sco 
<..spo 

<soo 
<:roo 
<SOD 
<SCt) 

t.aa Q 

construction. 

02/29/88 

' ' 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: _ TIME: /CJ:31Jflh1 _DATE: q)Jilr 
ulrr-, DATE EXOTOX CALIBRATED: 

VENT t 90 LEL X 500 = ppm Methane 

1 L.. I = ~500 

2 ~I = <§:o.o 
3 < L = <5CO 
4 ~l = <s-oo 
5 ~L = <soo 
6 I = ~tJO 
7 ~L = ~:£:.00 
8 (. I = <s-co 
9 < L = <s-co 

10 <L = <s-oo 
11 £/ = <:£_00 
12 I = soo 
13 ~I = <.,2po 
14 ·<l = <56b 
15 <.~ = <soo 
16 <. I = <SJ;o 
17 </ = <soo 
18 <. I = <soo 
19 <L = <.~0 

20 <l = ~1)0 

21 < I = <57)0 
22 <..{ = <~O 

23 I = s-oo 
24 < I = <. :)?:10 

25 I = :E2,b 
26 .t..l = <~co 
27 '- I = <sco 
28 '-I = <~D 
29 (/ = <s:I'D 
32 l./ = <. 5:_t:> D 

33 <I = <.:£CD 
34 '-1 = <.. ~~') 
35 d. = LQQQ 

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



FORM B OUTIXX>R METHANE 

QUARTER: d TIME: LtJ~~DAtJ::J 

DATE EXOTOX CALIBRATED: 4/f=t 

VENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 ---
19 -
20 
21 
22 
23 
24 
25 

. 26 
27 
28 
29 
32 
33 
34 
35 

Sampling points 130 and 131 were taken out during 

SIGNETICS-ABQ CAGE 18324 861-1086 

MONITORING REPORT FORM 

DATE: 0/9&z 

ppm Methane 

<.soo 
<g-oo 
<sov 
<.yvo 
<s-oo 
<.roo 
<(5""00 
<,yoo 
<soo 
<s-oo 
<s-ov 
<v-e>o 
<v:oo 
<s-t:Jo 
<u-oo 
<o-oo 

<S?Jo 
<:SOD 
<y:~CJ 

<v-oo 
<y-qo 
<s-oo 
<yoc"> 
<.y=oo 
<soo 
<s-oo 
$"00 
<s-oo 
< iLDD 

-<v-~o 

<vpV 
<.Q6D 

<.;;p:?o 

construction. 

02/29i88 

' I 

.. 

.. 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: __._d"""'---- TIME: /tJ. ', JU 1-IV1 DATE: .:J/9/if 
DATE EXOTOX CALIBRATED: (;/fz 

VENT t 90 LEL X 500 = ppm Methane 

1 <l = < Q"OO 
2 <!. ; = 0DD 
3 Ll = <.500 
4 < t = s;~DD 
5 ~l = <~Q 
6 <. l = <s:_ov 
7 "· I = < <)t-'0 

8 
~ ~ = c..;:;::_oo 

9 = <. ~QO 
10 <. l = ss:-1.2o 
11 <...£ = <soo 
12 < L = <-soo 
13 <.. (_ = <.:)00 

14 <.. l = <S:Q.Q 
15 <./ = <..s:po 
16 <L - < ;l:OQ 
17 <t = <soo 
18 ~l = < s-oo 
19 < £ = <St2D 
20 < l = <soo 
21 ~ l = <SlJo 
22 ~f = <s:_oo 
23 = <.1:0Q 
24 <l = <.~o 
25 ~~ = <~00 
26 = <S60 
27 I = S"QD 
28 

' I = <soo 
29 ~I = <soo 
32 <1 = <v-oo 
33 <. l = s.wo 
34 <L = <:soo 
35 <.£ = <~ot:> 

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



FORM B OUTIX>OR METHANE MONITORING REPORT FORM 

QUARTER: I TIME: L.t..:a.O/lt!J DATE: ~hkP ( 

DATE EXOTOX CALIBRATED: /c?/4:9' 

VENT ppm Methane 

1 <soo 
2 <sco 
3 .::,-co 
4 <SOO 
5 < .soo 
6 <.,:£00 
7 <soo 
8 <soo 
9 < "fCO 

10 < ;5"{)0 
11 <. ~00 
12 500 
13 <soo 
14 <son 
15 <:roo 
16 S6o 
17 soo 
18 -- <500 
19 - <soD 
20 <.,5DD 
21 Soo 
22 ,5'CO 
23 SlJO 
24 <seD 
25 SoD 
26 <.:fOp 
27 <'5120 
28 ,'f'QQ 
29 ~D 
32 <soo 
33 <:too 
34 Soo 
35 soo 

Sampling points 130 and 131 were taken out during construction. 

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



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: I TIME: 11 .'ood M DATE: 3/C?/f[-

DATE EXOTOX CALIBRATED: !oikt-
' 

C'Jo 
VENT t ,9'6 LEL X 500 = ppm Methane 

1 0 = <soo 
2 7'\ = <t:;oL~ 

3 l' = <sco 
4 ~ = <_~oo 
5 R = <")DO 
6 = < 5"'DO 
7 0 = <,jDO 
8 q = <,!CD 
9 = <QPD v 

10 () = ~.:rpo 

11 
~l = ~1JD 

12 = SOt> 

13 nl = <.:':J?2P 
14 {J = ~,j-00 

15 ~ = (,:~QD 
16 I = ~Q'O 
17 l = -:roo 
18 0 = ( >!r20 
19 ,r; = <.,SOO 

20 f) = <soD 
21 I = ,~0 
22 I = ~OD 
23 i = SoD 
24 £2 = <.s:.oo 
25 I = ,mo 
26 u = <57)0 
27 u = <soo 
28 I = ~0 
29 a = <~O 
32 7\ = < .J_oo 
33 0 = <57JD 
34 { = .5'bo 
35 I = :i_OO 

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



FORM B OUTDOOR METHANE MONITORING REPORT FORM 

QUARTER: L( TIME: /tJ ;.f"l{)~ DATE: /._ J ~ L L£ ;;-
; I } 

DATE TLV CALIBRATED: fl1ali =r 

VENT ppm Methane 

1 <!& 
2 < l(e 

''b 

3 <l(p 
4 <I& 
5 l:'>f..Q 
6 9 t. ftJ, 
7 <1/..t:J 
8 0:-L 
9 33~ 

10 <lt.e. 
11 (.p 3.~ 
1 2 & c.!? 
13 <liP 
14 /.SJ" 
1 5 <t.te. 
1 6 ~e.£1 .. ~ 
17 &.5_02 
18 </l_~ 
19 & <ftf' 
20 o:z~ 
21 /c9-¥f 
22 1& 

I 23 8/IPO 
I 24 .C..t_(,e, 
I 25 </(£_ 
I 26 <ltR 
I 27 <I~ 

I 28 ~~ 
I 29 ' 6V1' Ou5 
I 30 -f\c.'V'-

I 31 c\c~c'• ........ ::,\r J<! 

I 32 Cc"\.s 
~20 

I 33 </tp 
I 34 I~ ,PO 
I 35 ~ 11::1:'"-!QQ 
I 
ISIGNETICS ABQ FSCM 18324 861-1086 02/18/85 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: </ TIME: /0,' s:c d.O::J DATE: L.ltt./1- ;z 
"" r. I 

DATE TLV CALIBRATED: 6/;t.11ti 

VENT # ppm Hexane X 1. 58 = ppm Methane 

1 ~ LD = <;& 
2 ~ 10 = <!?.£. 
3 ~ a: .. = <Jffl 
4 (/Q = < L(a, 
5 {.COD = ;9)0 
6 C.cn?oo = 'lC£ 
7 <-t.Q = <!!£= 
8 ci:::L = S'f"' 
9 r:l . .t.O = ·~3:~ 

10 < l'J. = < t_{£ 
1 1 '/CO = tr,a:O< 
12 'l/0 = {., </ ,f 
13 </0 = <lip 
14 ~ £QD = /:f'l_ 
15 < ~12. = <I (e. 
16 i/oV = 'e 1:l.2 17 ;;.oo = c.c. a:e 
18 3ao = -Lz'-~ 
19 'ii.a = Ct. qi. 
20 Ol;t"D = .f.z:f 

( - 21 l;u2 = 10?</F 
22 t(2 = /& 
23 ,.:}tJtJC) = .:::r I (.(J (2 
24 5:.Lt) = <1{/:z 
25 <It) = <!..0. 
26 <!D = <l(p 
27 <10 = e-t-v~t?-r <16 
28 ~l.u = ,1:£.,') 
29 = 
30 = 
31 = 
32 o1tJ = 4/ rz.o 
33 <lD = <;~ 

34 {IJ.OD = t."i.!:..C2 
35 2: t_tJOO() = 2:.15 i;pO 

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



FORM 8 OUTDOOR METHANE MONITORING REPORT FORM 

QUARTER: ;.=i TIME: L1J I ~12 ti::/rl DATE: q_LJr;/r-~ ,. 
TLV CALIBRATED: f LL(2 LfZ. DATE 

; 

VENT ppm Methane 

1 <t..~.t;. .. 
2 <!(a 
3 .. 

<I (c. 
4 

~~if 5 
.. 

6 <t..c,-, .. 
7 < I{,£. 
8 &;r, .. 
9 <Jt.&, .. 

10 <!£~ 
11 4J !c. .. 
12 d::S:: 
13 "'I~ 

., 
14 <-Jie 
15 

.. 
'/~ 

16 ~/(;:! "' 17 <-/~ 
18 J:.il. 

., 
19 <J(e 
20 

.. 
c?eil/_ 

(" 21 </(£ .. 
22 <I (e. 
23 <-l(.s:. .. 
24 < U.c. 
25 J .:r:[: "' 
26 <I{£ .. 
27 <;& 
28 .,2/ !e "' 29 I:. a. ac. t;. Pol o ~:: ~" c 
30 d''& t::J,Ji 
31 ct. ! Z& c: !.:::: t-
32 <J€e 
33 c::: J {.p 

34 <I~ 
35 "-/{£ 

SIGNETICS ABQ FSCM 18324 861-1086 02/18/85 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET I 
I 

3 / tJ _. ,S{) A-ro ~rd::.r 
I 

QUARTER: TIME: DATE: I 

<bt!rt I 
DATE TLV CALIBRATED: I 

I 
I 

VENT # ppm Hexane X 1. 58 = ppm Methane I 

~10 
I 

1 = <.j(p I 
2 <. /..0 = <.)!/ I 
3 <. /.0. = "-1..~ I 
4 <. ID = <-L& I 
5 :s:_{) = 7-CJ I 
6 <. LQ = <IV I 
7 (.. ;D = I#<; /.42 I 
8 Y"t2 = Cn3 I 
9 <. LQ. = <t.~ I 

10 <t..o = <L.{e. I 
1 1 <t..D = < I (.;7 I 
1 2 til2 = c?~J:. I 
13 L/0 = <. I (£. I 
14 </Q = < ll.P I 
1 5 < t..O = <I~ I 
16 < ;'i) = < I {e_ 
17 

~'3 
= (.. ac. 

18 = 301 
19 <~ = < L f.e 
20 I~ = ;Ja_l 
21 .- <. lD = <LI£. 
22 <t..o. = <./t:J 
23 <JO = L....Jtf. 
24 '-.JO = <. J {;£ 
25 /I'J() = I .~ 
26 t./2 = 1../.i. 

I 27 <.. /(2 = <1_'-1, 
I 28 .;;(10 = ~/(_p 

I 29 IL no<!..I(Q of ov~r = 
I 30 ~,,~ = 
I 31 = 
I 32 -~ o=~~t-- = <t.te. 
I 33 <LQ = .t..Ue. 
I 34 S,.t:_O = <-/(£ 
I 35 /t)O = I,J:.t .. 
I 
ISIGNETICS ABQ FSCM 18324 861-1086 02/18/85 



I FORM A OUTSIDE METHANE MONITORING WORKSHEET 
I ,, 

C.e. f.; !..r ;z I QUARTER: d TIME: /c: r {) f!!'~-" DATE: 

r I 
.. rj;ulrtz I DATE TLV CALIBRATED: 

I 
I 
I VENT II ppm Hexane X 1.58 = ppm Methane 

1 </D = < t.i£.· 
2 </0 = < I(£ 
3 <10 = < ,,~ 

4 <t.P = < L ?i? 
5 <-10 = < 1/f "' 6 <./0 = <J~ 
7 <10 

... = </(£ 
8 c?l. = 4<1. .. 
9 <.; ') = </..'£. 

10 j{) = L(t:. .. 
11 <Lc.2 = <.I & 
12 <Jc.l = < t.~ 

,., 

13 <-t.P = < /_{£ .. 
14 <-L.D = < /_{J; 
15 <IU = <IIJ: 10! 

16 ~Q. = ~[ 17 15]1 = ... 
18 i./D = ~/lp 
19 <-lo = <11..1' 

II' 

20 <./b = <I£€. "' 
( 21 <m = <./_1/J 

22 <-{.D = </(.e. "' 
23 <./{) = <I le 

~z/) 
.. 

24 = <t.h. 
25 <Lo = ~ "~· 1"1 

26 < {.(;. = .:. u~. 
27 < l..t> = < /(c. "' 
28 <10 = <;t.e, 
29 <L~ = <I (_p 
30 = 
31 = -32 <../~ = <l(;z "" 
33 <:~D = <!..It:. 
34 -'ID = < JCr 
35 <..70 = < /£(!. 

SIGNETICS ABQ FSCM 18324 861-1086 02/18/85 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: I TIME: L_,' IJe_m DATE: :5/</#?-
r DATE TLV CALIBRATED: OJb-£1..-r 

I 

VENT # ppm Hexane X 1.58 = ppm Methane 

1 L../0 = < /&r 
2 <:../Q = </~ 
3 < 10 = <I (e. 
4 </0 = <I IF 
5 < /0 = 

~ 6 .iD = 
7 <10 = r <. lt.c 
8 < 10 = <!?f. 
9 IS = c?~ 

10 </0 = <./& 
1 1 < /() = < lte. 
12 ,;;>£ = </0 
13 </0 = '-I I.e. 
14 </D = <I& 
15 <1(2 = <../~ 
16 . 'it.2 = <If 
17 Lt2 = L(j) 
18 L~ = .:;~ 
19 ~l2 = 9~5"" 
20 </0 = t.e. T. 
21 'ID = (e.~ 
22 -;I,Q = r9 
23 Z,Q. = ~.~(_p 

24 £'t2 = ~:i 
25 ~Q = l:1>51 
26 ~/Q = </(.e. 
27 d?O = .J::O? 
28 </0 = ~/{p 
29 /- = ~Zl 
30 = 
31 = 
32 ·iQ = ~t 

I 33 td..O.. = t.tf.O 
I 34 <10 = <ICP 
I 35 0(2. = <II 
I 
ISIGNETICS ABQ FSCM 18324 861-1086 02/18/85 



FORM 8 OUTDOOR METHANE fi'lONITORING REPORT FORfi'l 

QUARTER: TIME: t. r' I ~·f" p /h DATE: ~L1If1-
( 

DATE TLV CALIBRATED: C?/;;s;&z 

VENT ppm fi'lethane 

1 ~I& " 
2 ~L~ 
3 </& 

.. 
4 <t.Ce ., 
5 c. !. ~/) 
6 'IZ .. 
7 <I (.p 
8 < I (.e. .. 
9 d</ .. 

10 < J (e. 
11 ~I !r:z. .. 
12 :LQ 
13 < I. t.a 
14 < l(a, 
1 5 < I (.e. 
16 '-/?-
17 

'~ 18 ,9-

19 9:L 
20 

\loll 

~! 
( 21 {p~ ,.,, 

22 ~2 
23 161~ 
24 Ciz2 
25 ~ra 
26 <L.tr;. 
27 :J;( 
28 <1..(£. 
29 d?'-1 
30 
31 
32 </9 
33 I t].Q. 
34 < /(oz 
35 "'-I& 

SIGNETICS ABQ FSCM 18324 861-1086 02/18/85 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: d TIME: 2:oo DATE: ~~~ r I 

DATE TLV CALIBRATED: Od ¥' ICjFb OVJL :r j/ I 18 7 I ) 

VENT II ppm Hexane X 1 • 58 = ppm Methane 

1 ~ /f) = < ){y 
2 ?' = ~...;-__, ---
3 ~() = 4'?-
4 <IQ = .( II..!. 
5 I 2. 0 = ;qQ. 
6 <./0 = .(/0 
7 .( I·:) = .:../(_p 
8 .:..,· '\ = U::~ 
9 >) = <);:.. 

~ "~ 10 < /i} = < /,::z. 
11 <:.;.:) = <IU 
12 .::./() = <-I& 
13 <.;() = <IU 
14 0 = Ue. 
15 L::'/6 = (/I~ 
16 qo = 1£/d 
17 ( :J = 9-<l 
18 6-J = 9..2: 
19 ...;;::./o = <II~ 
20 <u::2. = <I (.e 

( 21 qr) = /ilt? 
\ 22 .>7 D = leN:£_ 

23 ?'D = ;.;C;, 
24 .t:./,? = .c.. /(J 
25 "'/':) = < !l.t. 
26 ((') = 
27 so = z:z 
28 ~ I ) = < /0 
29 .C::./J = <7v 
30 6J 

-, = dt.!!i, ,"/)~ 
-~----

I 31 ~· = "' <J.t;) ~ . 
~~ 

I 32 . ') ) - .. -.. = '1~') ,. 

I 33 L . ..., ·-- 7~ = <I(£ / .· 

I 34 = ;.r;-i' 
I 35 v = < /& 
I 
ISIGNETICS ABQ FSCM 18324 861-1086 02/18/85 
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FORM 8 OUTDOOR METHANE MONITORING REPORT FORM 

QUARTER: 3 TIME: 12 ~ 30 DATE: ' ' z. <j Is.'-r. r ; 

DATE TLV CALIBRATED: ~I<~ L~6 tJe>tf Due 7ft3Ji6 
l 

VENT ppm Methane 

1 <- ll.:, .. 
2 < lb 
3 ,35 "' 
4 ' lb !II 
5 11. ~ 
6 506 Ill 

7 < ~~ 
8 <. '~ "" 
9 I~ 2 .. 

10 I ;lb 
11 151 .. 
12 17~ 
13 J.. lh 

.. 
14 < l b .. 
15 -<. l2 
16 I] 'I .. 
17 I 5 ~ 
18 126 .. 
19 Jf;J f• 
20 1:2 61~ 

( 21 
::2. :2. ' "' 22 3ctS 

23 .3 I {;zO .. 
24 I ~9b 
25 9~i 
26 <: lb 
27 158' 
28 15 &' "" 
29 J7j 
30 I lj 
31 12 b "' 32 p.b 
33 Ill ... 
34 ~1~ 
35 ~?i/O "' .. 

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

Analys;J pR..,.,,_ .. J bv j}!IM 

( 



r. 

FORM A 

QUARTER: ;£.3 __,..;......;, __ _ 
DATE TLV CALIBRATED: 

VENT tl 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

TIME: 

SIGNETICS ABQ FSCM 18324 

OUTSIDE METHANE MONITORING WORKSHEET 

11.... 3o DATE: 

7Ji3)9t. 

ppm Hexane X 1.58 = ppm Methane 

= <J{. 
.:_ { c = 
z·z. = 

17Lj 

L. I b 
...::: }b 

I ·--:c:, = 
= 174 
= 
= < /G 

'-10 = .i_ lb 
JlO = 17~ 
jCO = 
';j c_, = J2G 

= 
= 

i "f 0 = 2.2/ 

= 
= 3ih0 

I .2..oC = 
.•. ,. J(\ = 

= 
= 
= 
= i]if 

// c = 
= 
= 

-. ... ,_, = Ill 
3Cn = 

= 
861-1086 02/18/85 



METHANE MONITORING 

QUARTER: I TIME: //DOA1~ DATE: /c. ~5--/_~ft:; 

c.k01 . 0,. I 7 YfO 
/ I 

TLV CALIBRATED: yY DATE: 

VENT// ppm HEXANE X 1.58 ppm Methane 

1 .c.. Jo - L/0 
2 <: /0 = L{_(o 

3 s.w .. ~t.tc 

4 <J[) "" L /fv:ir 

5 'g(J - /db '"' 

6 /10 = c201-( "' 
7 C:./6 - "'"LCe 
8 ,::..;6 .. ~ /c.p 

9 Zo = ~ 
10 <..{D .. ~ /(p 

~ 

11 <tu = ~llv 

12 (_/b = L..L(p 

13 <16 = ~t& 

14 C:.../0 = ...::.lfo 

15 L.IO - ..c...;~ 

16 i '-1 {.) = ~d-/ 

17 /2..6 = ;cro 
18 /Do = /.;JB 

19 L/0 = ..::.;~ 

20 j 2.. D = ;zo 
21 !.tO = Li (c> 

22 Lt.C. = ~/(o 

23 2&0 = 'II L 
24 L./[J = ..... ;~ 

25 L.. !_{) = "-I& 

26 .C.;{_) ,. "'-/~ 

27 .c:..;o ... ~Ito 

28 -<{.D = ~lit:-

29 
G -, 

(../ ... 9y-

30 .LID - .::..j(p 

31 .(_j[) - L..(p 

32 J.....oO ... 3((p 

33 L.fo - .<!.../ t,.· 
''"' 

34 <;L, - Lj{p 

35 )!c) - ~d90 



QUARTER: :1 
nv CALIBRATED: 

VENT# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

ppm HEXANE 

<-10 

L.../D 

3 '10 

/3J 

...) ") -:_1 

,;; .:;. .5-

c/, RCJO 

;, lfj() 

<f,;;oo · 

5:10 ·, .. ' 
-~---- / 

//O,l)OO 

z/J 

JKa' 
/ _\:::_-)' 

--;-- ·"'\ ,.., 
._/' ' _ _.) : 

jfj(j 

-=fCJ {) . lJ 

"') I: ·. 

j ' )r • ' ' . 
"' -

>'a, oc.Jv 

DATE: :z c:> I ? ")-

DATE: Uvn~ 1! i ?P_": 

X 1.58 ppm Methane 

- L.t_{£~ 

- -LLtv 

- L/(¥ 

- L...f(j; ... 

- /.-;J, i- 98 

- ~ c::.s- £.00 
7 - <-j(p 

- Lf(p 

- .~Pi_ 

- </'/d.. 

- 3'1~ 

- .)-Jt 

- '-lb 

- -1ll. 
- ~C5-

- -fl/ 

- c2fi:Cj_ 

- 3./b 
- 1_3S 
- t_Yl_rp 

- ~ t(J '-{ 

- 3-::f-9;1._ 

- /id.J-0 

- 853 

- :?/:;- yuo 

- ~/0 

- /~o s.zu 

- ;,;-p, 

- G/0 

- ~ti 
I - c2J''-/ 

- ~138 

- /)&' 

- 1.£.1-:f 
- > /,f (rt~o 

I 



METHANE MONITORING 

QUARTER: 2 TIME: I <- . /_.;())., rr DATE: ) 'l l./.J n -:- g :::,-

TLV CALIBRATED: / .S ... /_1':/,.-:-;,.. flO DATE: c:-- ;. 1 ' 
/...; I '';tr::~ t~ ~--

VENT/I ppm HEXANE X 1.58 ppm Methane 

1 </Q "" <! (.c> 

2 <:.../0 = ..::. I ("' "' 

3 L;() = ~~~ " 

4 .(_/] = ..::. !b .. 
5 .-2:1 = 3? "' 
6 7-0 = // I "" 
7 c_/c_) = ...::.;(; 

8 .::/:} = .c...;(o 

9 c;_ /:) = ..:::: 10 
10 L- /Q - L..ffo 

11 ~/0 - L/{p 

12 <::... /:.._) = ~~~ 

13 z_ /J "-t(p 
., 

= 
14 _;:..::) / ~ (p 

.. 
··' ~ = 

15 -} ') 
--,......, ·-··· = ~~ 

16 /*')() = /,'l'l 
17 X'D = /d-Co 

18 :;j_) = 9~ 

19 /{--;') = q o;,-
'~ 

20 &o = 9 _5-

21 /) d = /---8 
22 ?-o = ,/ .. / I 

23 9b = /d}/r-

24 
n.,o 
)J = :Yd.-/ 

25 )) /';} 
; __, - -; -

26 .c..;() ::a ~I& 

27 .(" /'d = c.. !& 

28 L../ ' = ..::tU? 

b-2 -29 .. /-5 
,// . ' '3 30 .:-; u ... ', (7 

.) 0 .,---, < 
~ 

31 - - ---
32 ;;;) d - ·: 5 ':? 

~-· ......... 

33 <(_0 - ~~~ 

34 so - 7/ 
35 Lfr) - L..j(p 



METHANE MONITORING 

QUARTER: _f TIME: j/'00~/) DATE: I!Feb~S 

TLV CALIBRATED: //"" DATE: /¥bec~1 

- VENTI! ppm HEXANE X 1.58 ppm Methane 

1 L.../Q = ~ /(o 

2 <:/:) = L._ 

L~ 
3 <:: /j = ~ L:~ 
4 L-It) = c... t.f 
5 '--/() = <. 16 
6 .::... / _) = c::... IG!_ 

7 .0:::./:.J = ..:.... ;e_ 
8 L j(} = <.. te. 
9 L/) = ..:.... t.fl. 

10 £_ <) = '- /{:_ 
11 .L /"_J = < !.~ 
12 .&..jQ = 4. /~ 
13 i../0 = ~ If:. 
14 - .:../,) = ~ {.b 
15 ~/0 = .::... 16 
16 ,t__l{) = "" /~ 
17 ~IJ = ~ It_ 
18 ~;o = L, I~ 
19 .t.ji) = L., lt, 

I 

20 ..10 = 32. 
21 ~ I') = ~ t.6 
22 ,~... I J = ' t..6 
23 

I -; = ~ l6 J 

24 / I ~) 
'--. ! = L c. e. 

25 "' " 32.. .·< = 
26 c /Q = ~ I?-
27 .:..'j = .c. I~ 

28 .1- / () = ..:::: It-

29 L.../ (J = .c. If 
30 .t... /() = <: l{o 
31 C../!) = < 16 
32 ·- = < t.h 
33 ~/J = ~ I~ 

~I) < !&:, 34 ::I 

35 L /j ::I < /~ 



OUTDOOR METHANE MONITORING 

1• J1 l II 2/24/83 2/28/83 3/17/83 4/11/83 5/5/83* 10/24/83* 2/1/84* 4/11/84* ·~---·-

I 0 ppm 0 ppm 0 ppm 0 ppm 1 ppm 0 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 31·60-4 7 40 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 

(() 190 190 237 16 158 16 16 16 
I I 237 206 237 16 300 0 253 190 
I ~~ 221 126 221 16 332 0 253 221 
1 I 0 0 0 0 16 0 16 16 
I ~. 2 21 0 126 0 284 0 221 1 1 1 
I., 190 0 0 0 190 0 126 63 
I h 174 174 0 253 348 0 221 221 
l 7 316 158 190 237 316 0 205 190 
1 8 284 111 126 190 253 0 174 190 
19 253 11 1 0 158 379 111 174 63 
20 790 0 284 3792 379 63 253 316 
21 34 76 0 0 95 790-884 0 158 316 

' 458 22 6636 0 474 0 1580-2528 0 95 
23 379 0 158-1517 0 6320-7110 0 190 379 
24 0 0 4424 0 8848 0 7900 632 
~) 5 253 126 0 0 --r6 126 --rr 32 
:!6 0 0 0 0 16 0 16 16 
) 7 126 158 95 0 348 0 221 16 
:H 316 0 174 0 379 0 284 16 
.II) 442 221 300 32 427 0 348 363 
HJ 253 0 253 95 442 0 284 142 
3 1 253 0 142 0 395 0 ~ 221 16 
32 442 95 284 47 695 0 316 16 
33 253 11 1 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-1 1 buquerque 

~ ' Ji: ill ') r;. till -~ !I f f .'l " i ff 'i !It " ·} lf • A.-_. . ~ 



OUTDOOR METHANE MONITORING 

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

1 0 ppm 0 ppm 0 ppm 0 ppm 1 ppm 0 ppm 158 ppm 
2 0 0 0 0 1 7 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 -rr 316 190 3160-4740 0 1422 
7 0 0 0 0 l !'6 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 
1 2 221 126 221 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 1 1 1 126 190 253 0 174 
19 253 11 1 0 158 379 Ill 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 ---u;- 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 1 1 1 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 

50% LEL 25,000 ppm March 1984 



METHANE MONITORING 

QUARTER: 1 TIME: lQ QQi,t~ DATE: ~-,1)"" ~'i.. 
TLV CALIBRATED: Ve~ DATE: 2 N611 g cf 

I 

VENTI! ppm HEXANE X 1.58 ppm Methane 

1 <-/0 = ~ J(p 

2 = 'l~ "' t..lO 

3 ~ 10 - 'I~ 
... 

. 
.£ /~ 4 '10 ... m 

5 C./0 = L f/p "' 
6 <{0 = ~3 -
7 t:-10 = <.I (e. .. 
8 "' /() = "I (e 

"" 
9 '10 = ~l<e ... 

10 ~;o = ~lfo 
"' 11 '/() = ~liP 

12 ~ 10 = ' lfo 
13 '-10 = ~ llo "" 

14 c. 1'0 - L.//p 

15 '10 = £/{p ... 

16 c;Q = L. I {p ... 

17 LID = ~J(p "!' 

18 ~10 = ~liP .., 

19 ~to = ~ t&, 

20 ~;o = ~/{&, 

21 "1'0 = ''" 22 ~/() = "/{p 

23 .L/0 = <-J(p 

24-" 1\~~ r~,.. <-/0 = L.. j{p 
"'':~~·,~ 

f.O '1J 25 = 
26 "-/0 :II L.l~ 

27 <~-/0 ... ~liD 

28 ;. /0 = L/~ ""' 
29 L (0 ... ~J{p 

30 ~LD .. ~~~ 
"" 

31 "-e - ~ ll.tJ ... 
32 ~~~ = .t.J{p 

~/{, 
... 

33 t./0 - ... 
34 '-I/) - .£/G, 

35 ~It/ - L./(o 



Methane Monitoring -
Outside Vents 1 February, 1984 ~: 

Vent II Methane ppm 

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

10 <16 
11 253 
12 253 
13 <16 
14 221 
15 126 
16 221 
17 205 
18 174 
19 174 
20 253 ( 
21 158 
22 95 
23 190 
24 7,900 
25 <16 
26 <16 
27 221 
28 284 
29 348 
30 284 
31 221 
32 316 
33 <16 
34 190 
35 300 
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v 10 
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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. 

8.1.0 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. 

8.2.0 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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1---- Filter Pack 20/40 Colorado Silica Sand 
(2' or less above the screen) 

---Screen (0.020 inch slot) Length= 20 feet 

Monitoring Well Construction Detail 
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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. 

8.3.0 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 [em]) using a 140-pound hammer falling 

unimpeded for 30 in. (76 em). 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 TM 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 1 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, tum 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 Packa Filter Packb E 
;)l 
i::O Total Depth Screened Interval Interval Interval 

"' \1:) 
00 -0, 

Well (feet) 

MW-1 247 

MW-2 245 

MW-3 260 

MW-4 260 

aColorado Silica Sand (CSSI) 8 x 12 silica sand. 
bFine silica sand. 
cBentonite. 

o; dGrout with 3-percent bentonite. 
"" MW = Monitoringwell. 

-.1 

~ 
N 

$ 
s 
0 
"' 8 
8 
~ 
~ a--;;., 
u. s 

(feet) (feet) (feet) 

199.5 to 229.5 180.5 to 247.0 179.0 to 180.5 

199.5 to 229.5 189.0 to 245.0 188.5 to 189.0 

209.5 to 239.5 196.5 to 260.0 194.0 to 196.5 

209.5 to 239.5 199.5 to 260.0 198.5 to 199.5 

Seale Interval Backfilld Interval 
(feet) (feet) 

174.0 to 179.0 0 to 174.0 

180.0 to 188.5 0 to 180.0 

180.0 to 194.0 0 to 180.0 

188.5 to 198.5 0 to 188.5 



• Before turning off the pump close the one-way valve. Remove the pump and 
attach the pump end of the tubing to a SUMMA ™ canister. A 3/8-in. nut and 
ferrule will have to be installed on the end of the tubing to accommodate the 
SUMMA ™ canister. 

• Open the one-way valve and slowly open the SUMMA TM canister. The 
SUMMA ™ 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 SUMMA TM 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 30ft 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 SUMMATM canister. 

Open the SUMMA TM canister and collect the sample. If readings are not registered on the 

LEL or FID meters then the sample should not be collected. 

8.4.0 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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8.5.0 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. 

8.6.0 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. 

8.7.0 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. 

8.8.0 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). 

8.9.0 Slug Testing _______________ _ 
Aquifer tests are conducted in order to determine the hydraulic characteristics of a 

groundwater bearing unit, including: 

• Hydraulic conductivity 
• 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. 

8.1 0.0 Field Quality Controw.~l.___ ___________ _ 
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. 

• 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. 

8.11.0 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-931001, 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 1A-inch barbed hose fitting 
• 1A-inch one-way valve 
• Airflow calibrator or flow rate indicator 
• SUMMA™ canister 
• Ferrule fittings, 1.,4-inch Swagelock™ 
• Fitting plugs, 1A-inch Swagelock™ 
• lA-inch poly tubing 
• Take-up reel for poly tubing 
• FID and/or methane meter 
• Extension cord for 11 0-volt power 
• Generator or power source 
• Appropriate wrenches. 
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Vacuum Pump with Flow-Rate Meter 

Intake End of Pump 

One-Way Valve 

1/4" Polyethylene Tubing 

I 

Well Head Showing Cap Fitted 
with 1/4'' Barbed Hose Fitting 

:-2"/4"PVC 
Monitoring Well 

Ground Surface 

General Layout for Soil Gas Sampling from Monitoring Wells 
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ATTACHMENT B 

BOWER AND RICE 
SLUG TEST PROCEDURE FOR 

DETERMINING HYDRAULIC CONDUCTIVITY 



VOL. 12. ~0 l 

A Slug Test for Determining Hydraulic Conductivity of Unconfined Aqu:fe:-s 
With Completely or Partially Penetrating Wells 

~ pro~cdvre '' rore•cntcd for ~~l~vliiiii'IJ the n:vdrauhc conductt,tty of tift IQutfcr 11c~r • "'ctl from 1 ~c 
t1tr of rtsc of the "'•tcr level '" tl'le •ell •fter 1 ~:~&tl:llft volume of w;atrr '' •uddcnh ·c-.tu•cd The 
~iiiCuliiiiOft '' b111ed on tile Ttltcm covo~t•on of steady •t;ue l'lo• tn 1 •ell. The effect••~ rad•u• R. o•er 
•lucllthe l'lClld d•lferen~:e between ;he eQUlhbnum w;a1cr t1ble•n tile IQutfer and the •;atcr le•Cl•ll tl'lc •ctl 
IS diiSIPitcd Will C"liUIIICd Wllh I fCSISt;ance ftCt'*Ofil llftillOt for II Wide fllftJC of sy~tem 'ccmet rlCS -'II 
cmrnrtclll equ;atton rclattnJ If. to the 'comet~ or tile well 11nd IQUtfcr ,.,., dcrt•cd. The ·ec:nn•oue ,, 
ll'l'hC<&ble to completely or p;,Mtlllly pcncltllltnJ well• '" unconftncd aQutfc" II ~~~" 11iw- oe u•ed for 
~unftncd oiQUtfef' th;at rece••e '*"'" from the 111'1'" conhntn(l lllyCt'. Tile mctllod's rcsulu .. re coml'o~ll!llc 
•nil tllosc obt4tned b) 0111er ICC:hn•que for ovcrliiPfltftJ Jevmctrta. 

Wtth the slu1 test the hydriiulic conducttvlly or tra:"l~· 

mtuttullly of an ilqu1fer 11 determ1ned from the rilte of nu llf 
the WiAter level In I well after il Certain VOlume Or 'SIUf Of 
water 11 suddenly removed from the well. The sluf test IS 

s1mpler •nd qu1cker than the TheiS pump1n1 test bcausc 
obscrvauon wells and pumpin1 the well are not needed~ 
the slua test the poruon or the aqutfer 'sampled' for hydraulic 
conducu~ smaUe.! _t~a., __ tilii:ior the 21.1!ft.J'1!!J..LC!!. !.!.!." 
ihouJii'Wiih. iiie -latiir. most of the head loss also occun within 
"a rCiauveiy small distance of the pumped well and the resulllnl 
transm1~1~bility pnmartly reflectS the aquifer condition~ n~'f 
the pumped well. 

Esscnually 1nS&antaneous lowenn1 of the water level in a 
well can be ach1eved by qu1c1Liy rcmov1n1 w~&ter w1th a bailer 
or by pan1ally or completely submer&inl an obJect 1n the 
water. IC\llnl the water level reach cqutlibnum. and then 
qu1ckly rcmov1n1 the ObJect. If the aqu1fer ts "Cf'Y permeable, 
the water level in the well may nsc very rapidly. Such rap1d 
r1scs can be measured wuh scns1Uve pressure transducen and 
fast-response stnp chan reconien or x-y ploucn. Also it may 
be pos11ble to isolate poruons of the perforated or screened 
sect1on of the well with spcaal packen for the slua test. This 
not only rcduca the inflow and hence the rate or rise or the 
water level in the waL but it abo makes it possible to deter· 
m1nc the vatical dillfibutiOn Of Ute hydnuJiC COftGUC\IVity. 
Special packer tiCftniqUII may have to be developed to obtain 
a aood •L ...,.cially for roqb cas1np or perforations. Ell'cc· 
tivc ..Una may be achieved witb rctauvely lona ..cuo•s of 
inflatableiiGppcn 01' tubina. The Ide of l0n1 scctiOftl Of \hac 
material~ would also reduce lakap flow from the rest or the 
wctl to the isolated section between packcn. This ftow can 
occur throuah anvel envelopes or other permeable zones sur· 
round1n1 the cas1n1. Scct1ons of inflatable tubina may have to 
be lona enoufh to block. off' the enure pan of the well not used 
for the slu1 test. H11h inftauon pressures should be used to 
m1n1m1!C volume ch~.!!,ICS 1n the tub1n1 due to crtan1~"!:!:W 
IZ[eswr.cs.uuhe .ISOlated 51;\IQn. ~~oh~. tb.s . .ltead li.IOMm:L 

So far. solutions for the slua test hilve been developed only 
for comrletely J'enctrattnl ,.,ells 1n confined aqu1fers. Coot"' 
rrt1/. II %7) dertved o&n et.~uo&uon fnr the rtsc or fo&ll of the water 
lc,el 1n ;a ..-ell after sudden luwcrtnt nr rou~1n~. relof'CCllvel). 
Thctr equ;auun ~~oo~s b;ascd on nun~uc;~d)· n,,,. to ;a pumJ'ed. 

completely penetrattnt well. iind the soluuon "'iS cxrre,se: ~-. 
a scrtes of 'lYJ'C curves· 11a1nst •n•ch ')bserved r4le~ oi ... ,er 
level nscs were matched. Values for the transrn•S\li:lil•l~ ~:-~d 

stora1e coefficient were then evaluated from the cwrve po~r ~~e· 
ter and hor~zontal·scale pos111on of the type curve \how·r.~ the 
best fit wnh the ellperJmental data. Slubit:h [1958) deve•oped 
an cquauon for calculattnl tr:snsmtSSiblluy from the reco,er~ 
of the water level in a well that was repeatedly ba1lea. The 
techn1quc ia limited to wells 1n confined aqu1fers ••th suf· 
ficiently shallow water levels to permit shon ttme tnter<.us 
be\wecn bailina cycles (LM!Iftelll. 1972). 

To ute the slua test for partially penetrattnf or ~aruaii~ 
perforated wells in confined or unconfined ilqu1iers. some soiu· 
tiona developed for the auacr hole and piezometer techniQues 
to measure SOli hydraulic conduc:uvny [Boa.•rr afld Jadcso". 
1974) may be employed. HO'"-C"er. the scometr~ of most 
&roundwatcr weJis 11 outSide the ran1e in aeometry covered o~· 
the elliSUnl equations or tables ror the au&cr hole or p•ezome· 
ter me\hods. For this reason, theory and equauons are pre­
sented 1n this paper for slua tests on parually or :ompietel~ 
penctratina wells in unconfined aQulfen for a w•oe ranlS,.o• 
a'RIIfeifyconilit1ons. Tlie wCITimay bC p_ans~iy or -~~ 
penoratcd. ICrlencd. or other,.lse open ila.ltl the1~ 2er•Q.!!C0 
~iC ·abC solutions are developed for unconfined aqutfe~5 
they may also be Ulcd for slua tau on wells •n conrinec 
aquifers if water cntcn the aqu1fer from the upper conrin•ng 
layer throup compression or leakaJe. 

THIOaY 

Geometry and symbols of a well in an unconfined aQu•fe: 
arc shown in Fiaura 1. For the slu1 test the water level '" th• 
wcll it suddenly lowered. and the rate of fiSC of the water le.,.e 
is measured. The fto,. 1nto the well at a pantcular value of. 
can be cak:ulated by modify1n1 the Th1em equiiuon to 

y 

Q • l• KL In (R./ r.) 

where Q 11 the fto• into the •ell (lenfth'·••mc I. K '' :~ 
hydr.auhc conducuvny of the .aQuifer OenJLhiiii,H L '' t~. 
helfht of the p«JrtiOft of well thrnutzh "'h1Ch "' .. :cr e~,,. 

(helfhl of screen or J'Crfor;ated Nne: or of un~~•cd >ur:•·'" 
~~o·ell). I' IS the veruc:al du.t;anc:e bet•ccn w;~tcr tc,:! '" •e·~ .... 
cqu1hbr1um wo&ter table 1n .&'fu;ier. R. •~ the c:Te::·•e ·~.; · 
over wh1ch y 1S dllllpo&tcd. o~n.J '· ~~the honzur.: .. · .!.':~c. 

423 
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Fig. 1. Geometry and symbols of a partially penetrating. 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 or_ 
length. The effective radius R, is the equivalent radial distance · 
over which• the head lossy 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 r, (Figure 
1 ) with a resistance network analog, as will be discussed in the 
next section. Equation (I) is based on the assumptions that (I) 
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 [Bouw~r and Jackson, 
1974, and references therein). 

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

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

dyldt .. - Q/rr.1 (2) 

where 1rr.1 is the cross-sectional area of the well where the 
water level is rising. The minus sign in (2) is introduced be­
causey decreases as t increases. 

The term '• 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.ln 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 em and the casing is 

surrounded by a 10-cm permeable gravel envelope v. ith a 
porosity of 30%, '• should be taken as [20: + 0.30(30: -
20: ))'"1 = 23.5 em to obtain the cross-sectional area of the: v. ell 
that relates Q to dy!dt. The value of rw for this well section !> 
30 em. 

Combining (I) and (2) yields 

1 
- dy = 
y 

which can be integrated to 

2KL d 
2 t 

r. In (R,/r.) (3) 

2KLt 
In y = - 2 1 (R I ) + constant (4) 

'· n • '• 

Applying this equation between limits Yo at t = 0 andy, at r 
and solving for K yield 

r, 2 
ln (R,/r.,) 1 I Yo (5) K= -n-

2L t y, 

This equation enables K to be calculated from the rise of the 
water level in the well after suddenly removing a slug of water 
from the well. Since K, '•· r,.,, R,, and L in (5) arc constants. 
(1/t) In J'oi.Vr must also be constant. Thus field data should 
yield a straight line when they are plotted as In y1 versus t. The: 
term {1/t) In J'o/J'r in (5) is then obtained from the best-fittir.~: 
straight line in a plot of In y versus t (see the example). Th~ 
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· 

Dr/ ln (R./r .. ) 1 
1 

Yn 
T,. 2L t n Yr 

(6) 

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

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

EVAlllATIOS OF R, 

Values of R,, expressed as In R,/r,.., were determined with 
an electrical resistance network analog for different values of 
r,.,, L, H, and D (Figure I), using the same assumptions as 
thosc.for (I). An axisymmetric sector of I rad was simulated 
by a network of electrical resistors. The vertical distance be­
tween the nodes was constant, but the radial distance bctv.een 
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 = a:>) was 
determined .,y simulating an impermeable and then an in· 
finitely permeable layer at a certain value of D. If this value: of 
D is taken to be sufficiently large. the flov. in the system when 
the layer at D is taken as being imperme:ible is only ~lighth 
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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 = oo, 

The analog analyses were performed by simulating a system 
with certain values of rw. H, and D. The electrical current 
entering the 'well' was then measured for different values of L, 
ranging from near H to near 0. This was repeated for other 
values of rw. 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,!rw was evaluated with (I) for each 
combination of r,.,, H, L, and D used in the analog. 

For a given geometry described by rw. H, and D. the current 
flow Q1 into the simulated well varied essentially linearly with 
L and could be described by the equation 

Q, = mL + n (7) 

Because of the linearity between Q1 and L the results of the 
analyses could be extrapolated to the condition L = H. The 
values of min (7) appeared to vary inversely with In H /r,. The 
values of n varied approximately linearly with In [(D - H)/ 
r,..], the slope A and intercept Bin these relations being a func­
tion of L!rw. This enabled the derivation of the following 
empirical equation relating In R,!rw to the geometry of the 
system: 

1n R, = l 1.1 + .A+ Bin [(D- H)/r,.]J-
1 

( 8) 
r,. In (H/r,.) L/r. 

In this equation, A and B are dimensionless coefficients that 
are functions of L!r,.., as shown in Figure 3. If D >> H. an 
increa~e 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)!rw is so 
large that In [(D - H)/r,..] is greater than 6, a \!aJue of 6 
should 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 c )-I 

ln R./r. = In (H/r,.) + L/r., 
(9) 

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,!rw 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 = O.IH). 

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 rw and L used in the 
analyses. If L is not much greater than rw (for example, Llrw 
<< 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 (9) can also be used 
to evaluate In R,lrw if a portion of the perforated or otherwise 
open part of the well is isolated with packers for the slug 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 portion 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. Cun·es relating coefficients A. B. and C to L/r •.. 

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 forK 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 

'•' 1 R, 1 Yo t=--n-n-
2KL r. y, 

By taking y, = 0.9yo. (10) reduces to 

t,o-:; = 0.0521 ~~ In:.· 

(10) 

(11) 

where ~~ 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 .. 30m/day, a well with rc = 0.2 m and 
L"' 10m. and In (R./r,..) = 3, (II) yields 1~,. 1.82 s. Thus if 
Yo is taken as 30 em, it takes 1.8 s for the water level to rise 27 
em, another 1.8 s for the next 2.7 em (90% of the remaining 3 
em). and another 1.8 s for the next 0.27 em, or a total of 5.4 s 
for a rise of 29.97 em. 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, K = 
I m/day, a well with rc = 0.1 m and L = 20m. and In (R,/r •. ) 
= S, (II) yields 1 = 11.4 s. In this case. it would take the water 
level .::!2.8 s to rise from 30 em to 0.3 em 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 20m east of six 

rapid infiltration basins for groundwater recharge with sewage 
effluent [Bouw~r. 1970). The static water table was at a depth 
of 3m, D = 80 m, H = S.S m, L "'4.56 m, rc = O.Q76 m, and T111 

was taken as 0.12 m to allow for development of the aquifer 
around the perforated portion of the casing. A Statham 
PM 131 TC pressure transducer was suspended about I 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-1 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 Yo 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 
cylinder. 

Extending the straight line in Figure 4 shows that for the 
arbitrarily selected 1 value of 20 s, y "" 0.0025 m. Thus ( 1/r)·ln 
)'oly, = 0.238 s- 1• The value of L/r,., = 38, for which Figure 3 
yields A = 2.6 and B = 0.42. Substituting these values into (8) 
and using the maximum value of 6 for In [(D - H)!r •. J (since 
In [(D- H)/r,.J for the well exceeds 6) yield In (R.Ir..,) = 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 .I and 6.1 m. respectively. 

Co"PARJsoss 

Pie:ometer method. The geometry to which (8) and (9) and 
the coefficients in Figure 3 apply overlaps the geometry of the 
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ptezometer method at the lower values of Llr,.,. With the 
r· ~~ometer method a cavity is augered out in the soil below a 
:-·~;.;Jmeter 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 forK is 

K = Tr. •.! In Yo 
.Ay t y, 

(12) 

,·!'l<,re Ay is a geometry factor with dimension of length. Val­
d;, of Ay were evaluated with an electrolytic tank analog by 
lmmgs [1968), whose results were expressed in tabular form as 
''vir,., for different values of L/r,., (ranging between 0 and 8), 
W -- L)/r,.,, and (D - H)/r,.,. 

l1king a hypothetical case where L/ r,., = 8, H; r,., = 12. and 
.:·' ·· .• = 16. K calculated with (5) is 18% below K calculated 
· .. · ~ (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 
:a•ger discrepancy may be due to the difference in method­
vlogy, or to the fact that the L/r,., value is close to the lower 
l<rr•it of the range covered on the resistance network analog. 

f.n approximate equation for calculating K with the pie­
:wrneter method was presented by Hvorslev [1951]. The equa­
. ; .. · ·,. which is based on the assumptions of an ellipsoidal cavity 
·n ,,·ell screen and infinite vertical extent (upward and down­
"'' dJ of the ftow system, contains a term [I + (L/2r,.,)2]1

'
2

• 

1: ,-, most well-slug-test geometries, L!2rw will be sufficiently 
;,., r: to permit replacement ofthis term by L/2r,..ln that case, 
•~ow ever, Hvorslev's equation for Q yields R. • L. which is not 
1,,,,._ In reality, R. is considerably less than L. For example, if 
i ,.. 40 m, r., , .. 0.4 m, H-= 80 m, and D -= =, (8) shows that 
.1?, = 11.9 m, which is much less than the value of 40 m 
·: ... d•:::ated by Hvorslev's equation. However, since the calcu­
;;.•.:.>n of K is based on In (R./r,) as shown by (5), the error in 
(( •. ; less than the error in R. (i.e., 36 and 236%, respectively, in 
,;,,5 case). 

!f, for the above example, the top of the well screen or cavity 
:.c>cl been taken at the same level as the water table (H .. 40 m), 
fo:, would have been 8.6 m and Hvorslev's equation would have 
~·dded a K value that is 50% higher thanK given by (5). The 
iarger error is probably due to Hvorslev's assumption of in­
!J,;~te vertical (upward) extent of the ftow system, which is not 
·•~.::t when the cavity is immediately below the water table. 
• .. .;ing Hvorslev's equation for cavities immediately below a 
;·rmfining layer would increase the error to 73%, but this. of 
';)tJrse, is due to the fact that a water table is not a solid 
:;;)undary. Hvorslev's equation for the confining layer case can 
w- shown to yield R. • 2L. 

Auger holt method. The analog analyses for (8) and (9) and 
f .gure 3 were performed for L < H. because short circuiting 
c•~tween the water table and the well prevented simulation of 
<h: case where L = H. If the analog results are extrapolated to 
i = H. however, the geometry of the system in Figure I 
t>~comes similar to that of the auger hole technique, for which 
.r number of equations and graphs have been developed to 
.;alculate K from the rise of the water level in the well [Bouwer 
""d Jackson, 1974]. Boast and Kirkham [1971]. for example, 
.. ••:veloped the equation 

Ay 
K = Cu tlt (13) 

•here CJK was determined mathematically and expressed in 
tabular form for various values of L/r,.,, (D - H)/r.,. and 
y,J H. Since the rate of rise of the water level in the hole after 
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Fig. 4. Plot of y versus r for slug test on cast well. 
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the removal of a slug of water decreases with decreasing y, 
~y/~t 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 fly should be relatively 
small. 

Taking a hypothetical case where Yo "" 2.5 m, y1 = 2.4 m, ~~ 
= 10 s. L • H • 5 m, D • 6 m, and r,., = 0.1 m, (5) yields a K 
value that is 36% lower thanK calculated with (13). However, 
if y, is taken as 0.5 m, which should give tlt • 394 s according 
to the theory that (I /t) In y0/y1 is constant, the K value yielded 
by (5) is 26% higher thanK obtained with ( 13 ). If y1 is taken as 
0.9 m, (5) and (13) give identical results. 

Slug test on wells in confined aquifers. The confined aquifer 
for which the slug test by Cooper tt 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 K 
calculated with the procedure of Cooper tt al. [1967), which 
i11volves plotting the rise of the water level in the well and 
finding the best fit on a family of type curves. Cooper tt a/. 
[ 1967) presented an example of the calculation of T for a well 
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with rc = r.., = 0.076 m and L = 98 m. The resulting value ofT 
was 45.8 m2/day. Values of D and H for this well were not 
given. However, since the well was 122m deep and completely 
penetrating (at least theoretically), D and H must have been 
between 98 and 122m. Assuming that both D and H were 100 
m, (6) yields T = 62.8 m2/day, which is compatible with T 
obtained by Cooper et al. 

CONCLUSJOl'S 

The hydraulic conductivity of an aquifer near a well can be 
calculated 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 table 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 
:•om the upper confining layer through recharge or compres­
~ on. 

The vertical distance between the rising water level in the 
v..!ll and the equilibrium water table in the aquifer must yield a 
str ight line when it is plotted on a logarithmic scale against 
til . This can be used to check the validity of field measure­
m• .ts and to obtain the best-fitting line for calculating the 
h) ·aulic conductivity. Permeable aquifers produce rapidly 
r: .; 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 
opt ;ection of the welL 

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 (QNQC) 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 (HSW A) 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 HSW A 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 

AU05-96/WP/PHILIPS:R3981ANI 767269.02.04.00.00 06/13/96 2:21pm 
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HSWA Module IV Requirements for the 
Data Collection Quality Assurance Plan (DCQAP) 

HSWA Requirement HSWA Reference Location in the CML RFI 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) Section 5.2 of the DCQAP 
N.3(f)(i)(2) 

Quality assurance reports N.3(f)(i)(3) Chapters 12.0 and 16.0 of the DCQAP 

Sampling and field N.3(f)(ii) Chapters 4.0 and 5.0 of the work plan 
measurements 

Chain-of -custody N.3(f)(iii)(1) Chapter 7.0 of the DCQAP 

Sample storage and holding N.3(f)(iii)(2) Section 6.3 of the DCQAP 
times 

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 N.3(f)(iii)(6) Chapter 10.0 of the DCQAP 
reporting 

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 

= Coronado Municipal Landfill. 
= Hazardous and Solid Waste Amendments. 

CML 
HSWA 
PARCC 
RFI 

= Precision, accuracy, representative, completeness, and comparability. 
= 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. 

Al105-96/WP/PHILIPS:R3981 ANI 767269.02.04.00.00 06113/96 2:21pm 



CML Annex I 
Philips Semiconductors 
Revision No. 0 
Date: June 1996 
Page: 4 of 56 

• 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 NF A 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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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 
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• 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 

• Overseeing 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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• 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-All 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 (P ARCC) 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 P ARCC 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 Uses8 

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; M;XRF • Techniques/instruments 
monitoring during limited mostly to volatiles, . Data typically reported in 
implementation 

Level II . Tentative ID; analyte-specific metals concentration ranges 

. Detection limits vary from low 
ppm to low ppb 

Risk assessment; PAP . Organics/inorganics using EPA . Tentative ID in some cases . Similar detection limits to CLP 
determination; site procedures other than CLP can 
characterization; evaluation be analyte-specific . Can provide data of same . Less rigorous QA/QC 
of alternatives; engineering 

Level Ill 
quality as Levels IV 

design; monitoring during . RCRA characteristic tests 
implementation 

aModified 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. 
M = Atomic absorption. 
CLP = Contract laboratory program. 
EPA = U.S. Environmental Protection Agency. 
ID = Identification. 
ppm = Parts per million. 
ppb = Parts per billion. 
PAP = Potentially Responsible Party. 
QAJQC = 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 1 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 0 to 20 relative percent 
difference (RPD) of a set of duplicate LCS measurements or will range 
from 0 (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 0 (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 P ARCC 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. 
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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, tum-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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• 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 po~sible 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 

AU05-96/WPIPHILIPS:R3981ANI 767269.02.04.00.00 06/13/% 2:21pm 



CML Annex I 
Philips Semiconductors 
Revision No. 0 
Date: June 1996 
Page: 26 of 56 

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 IT 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. 

B. 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. 

B. 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. 

B. 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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• 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 ill (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 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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• 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 

• 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 (!lgiL) for aqueous samples and in micrograms per kilogram 

(!lglkg) 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: 

• 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 11g1L for aqueous samples and in 

11glkg 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 11g1L for aqueous samples and in 

mglk:g for soil/sediment samples. All laboratory analytical reports will be retained by the 

investigating contractor. 
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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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Recommended Level of Field Quality Control Samples 

Applicable 
Type Matrix 

Equipment Soil, sediment, 
blank and water 

Trip blank Water 

Field Soil, sediment, 
duplicate and water 

VOC = volatile organic compound. 
RPD = relative percent difference. 

AU05-%/WP/PHILIPS:R3981 ANI 

Purpose of 
Sample 

To evaluate 
decontamination 
procedures 

To evaluate VOC 
contamination 
originating from 
sample, transport, 
shipping, and site 
conditions 

To evaluate the 
reproducibility of 
the sampling 
technique 

Frequency Acceptance Criteria 

1 with each sample If contaminants are 
batch sent to the detected, the data shall 
laboratory or 1 per be evaluated in order to 
20 samples determine probable 

source and impact on 
sampling results 

1 per cooler If contaminants are 
containing VOC detected, the data shall 
samples be evaluated in order to 

determine probable 
source and impact on 
sampling results 

1 with each sample RPD ~ 20 percent 
batch sent to the (guidance only, RPDs 
laboratory or 1 per for low concentration 
20 samples constituents may 

exceed 20 percent) 
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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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Applicable 
Sample Type Methods 

Matrix spike sample Inorganic and 
organic 

Reagent blank Inorganic and 
organic 

Surrogate compounds Organic 

Quality control Inorganic and 
reference sample organic 

Replicate sample Inorganic and 
organic 

8 RPD = relative percent difference. 

Table 9-2 
Laboratory Quality Control Checks 

Purpose of 
Sample Sample Frequency 

To evaluate For each sample matrix, 1 per analytical 
laboratory batch or 1 per 20 samples, whichever is 
accuracy more frequent. All matrix spike samples 

shall be analyzed in duplicate. 

To correct for 1 per analytical batch or 1 per 20 
contamination samples, whichever is more frequent. 
due to sample 
preparation or 
processing 

To evaluate the Every blank, standard, and 
efficiency of environmental sample (including 
recovery for duplicates, quality control reference 
method samples, and check standards) shall be 

spiked with surrogate compounds prior 
to purging or extraction. 

An independent 1 per analytical batch or 1 per 20 
check on samples, whichever is more frequent. 
technique 
methodology 
and standards 

To evaluate 1 replicate set per analytical batch or 1 
laboratory per 20 samples, whichever is more 
precision frequent 

Acceptance Criteria 

75 to 125 percent 
recovery and 0 to 50 
percent RPD for metals 
matrix spiked samples; 
for other analytes, see 
Chapter 3.0 

If contaminants are 
detected, the laboratory 
shall evaluate data and 
make corrections if 
necessary 

See Chapter 3.0 or 
specific method, 
otherwise ±20 percent 

See Chapter 3.0, 
method-specific 

±20 percent for metals; 
for other analytes, see 
Chapter 3.0 
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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 

AU05-96/WP/PHILIPS:R3981 AN I 767269.02.04.00.00 06/13/96 2:21pm 



• QA Manual 

CML Annex I 
Philips Semiconductors 
Revision No. 0 
Date: June 1996 
Page: 41 of 56 

• 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. 

1 0.2. 1 Project Performance Audits 

A project performance audit will be conducted prior to transmittal of the NF A 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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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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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 

• Names of the auditors 

• Names of persons contacted during audit activities 

• 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) 
• N arne 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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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, 1986c): 
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RPD = Relative percent difference 
D1 = First sample value 
D2 = Second sample value (duplicate). 
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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): 

where 

p = Percent recovery 

p = (A - B) X 100% 
T 

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): 

where 

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

P, = [*) x 100% 

Subtraction of background is not necessary if the QC reference sample is prepared with 

ASTM Type II reagent. 
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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: 

where 

cp = Percent completeness 
V F = Number of critical samples collected or valid field measurements taken 
np = 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: 

where 

cL = Percent completeness 
VL = Number of valid data points from critical samples 
nL = 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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• 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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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 Reports 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 lnuoduction ________________________________ __ 
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 HSW A 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 0.1 4.3, 4.4 

Other reports 0.2 4.0 

Data management procedures F.1 (b) 2.0, Figure 2-1 

RFI Final Report H(a) 4.3, 4.4 

Identify documentation and progress N.3(g) 2.1, 2.2, 2.3 
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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• 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 HSW A 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 RFl 

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 RFl 
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 HSW A 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 HSW A 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 HSW A 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, 9:00a.m. to 9:00p.m. 

Friday and Saturday, 9:00a.m. to 5:30p.m. 

Ema Fergusson 
3700 San Mateo NE 
Albuquerque, NM 
Telephone: (505) 888-8100 
Hours:Tuesday and Thursday, 12:30 p.m. to 9:00p.m. 

Wednesday, Friday, and Saturday, 9:00a.m. to 5:30p.m. 
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Wednesday, Friday, and Saturday, 9:00a.m. to 5:30p.m. 
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