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SECTiON 1 

1. INTRODUCTION 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan presents 
the technical approach to characterizing the nature and extent of potential contamination associated with 
Solid Waste Management Unit (SWMU) #8, known as the former Coronado Municipal Landfill (CML). 

This work plan satisfies the permit conditions as stipulated in Philips Semiconductors' (Philips) 
Hazardous and Solid Waste Amendments (HSWA) Module IV-Corrective Action ofRCRA Permit 
No. NMD000709782-1 (hereinafter referred to as RCRA Permit). The U.S. Environmental Protection 
Agency (EPA) issued the RCRA Permit on April I, 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 requirement as set forth in the 
HSW A Module. 

1.1 Objectives and Scope 

The primary objective of the RFI is to determine the nature and extent of contamination located at the 
Philips facility, and to determine whether the former CML is the source for tetrachloroethene (PCE) 
detected in groundwater samples from Philips' wells MW-1, MW-2, and MW-4 or if the PCE 
contamination is originating from an offsite source. 

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 PCE in groundwater below SWMU #8 is not associated with operations at the Philips 
facility, because PCE has never been used at the facility. 

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 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. 

1.2 Approach and Implementation 

This sampling plan is designed to collect adequate samples to characterize the nature and extent of 
constituents of concern (COCs) in groundwater and soil. Specifically, the 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. This characterization will 
include review of existing data and collection of additional data, as necessary, to define the vertical and 
horizontal extent of COCs previously identified as being present in soil and groundwater samples. 

1.3 Background Issues 

1.3.1 Regulatory Requirements 

To comply with the HSWA Module requirements, Philips submitted a RFI Work Plan to the NMED in 
June 1996 (NMED, 1996a) to satisfy the HSW A Module requirements. Table 1-1 lists the requirements 
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SECTION I 

for each task applicable to this work plan and identifies the chapters and annexes that address these 
requirements. 

1.3.2 Other Issues 

This Work Plan serves as the scoping document for the implementation of the SWMU #8, former CML 
site RFI. The RFI Work Plan has been written in conformance with the NMED's suggested Sampling 
and Analysis Plan format (NMED, 1998). 

1.4 Data Quality Objectives Process 

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, 1987). The level of detail, 
analytical level, and data quality requirements are dependent upon the intended use of the data. The DQO 
development process also helps to specify the level of uncertainty that a decisionmaker 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). 

Table 1-1. HSW A Module RFI Work Plan Requirements 
Related to SWMU #8, Former Coronado Municipal Landfill 

N.3 Task 1: RFI Work Plan 
SWMU #8, Former CML, 

HSW A Module Requirement 
N.3(a) Introduction 

N .3(b) Environmental Setting 

N .3( c) Source Characterization 

N.3(d) Contamination Characterization 

N.3( e) Potential Receptors 

N.3(f) Data Collection Quality Assurance Plan 

N.3(g) Data Management Plan 

N.3(h) Health and Safety Plan 

N.3(i) Community Relations Plan 

N.3(j) Project Management Plan 
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Annex V 
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SECTION 2 

2. SWMU #8 

2.1 Characterization and Setting 

2.1.1 Site Description 

2.1.1.1 Location and Geographic Setting 

The former CML is located in New Mexico at the northern edge of the City of Albuquerque (COA) near 
the north boundary of the Elena Gallegos Land Grant and south of the Sandia Pueblo Land Grant (Figures 
2-1 and 2-2). The disturbed area associated with the CML covers approximately 60 acres 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 A venue (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 (Figure 2-3). 
There is a residential area to the southwest of the former CML. Figure 2-4 shows surrounding land uses. 

2.1.1.2 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 slope 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 2-3). Elevations across the CML 
area range from 5,150 feet above mean sea level ( msl) on the west to 5,190 feet above msl on the east. 

2.1.1.3 Climate 

The climate summary is based on weather information from the National Oceanic and Atmospheric 
Administration (NOAA) meteorological station located at the Albuquerque International Sunport, which 
is the closest NOAA meteorological station to the CML. Monthly climatological data for precipitation, 
relative humidity, and temperature at the Albuquerque International Sunport are probably adequate to 
characterize the CML. However, the data may not be fully representative of conditions at the site. 

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 of28°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. 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. 
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SECTION 2 

Precipitation 

In the Albuquerque region, the valley and mesa areas are arid, with annual precipitation averaging 
8 inches (NOAA, 1987). Approximately halfthe 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 inches or more precipitation is 61, and the average number of days 
per year having 1 inch 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 inches of moisture . The average annual snowfall for the 
Albuquerque area is 14.7 inches (NOAA, 1990). 

Wind 

The average annual wind speed for the Albuquerque area is 9 miles per hour (mph). At the Albuquerque 
International Sunport, 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. 

2.1.1.4 Soil and Vegetation 

Soil at the site is identified as the Embudo-Tijeras Complex, a gravelly fine sandy loam forming gentle 
slopes ofO 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 inches or more is stratified, pale brown gravelly loamy coarse sand 
of moderate alkalinity. Permeability is moderate in the upper 20 inches (0.2 to 0.6 inches per hour [hr]) 
and very rapid below (more than 20 inches/hr). Available water capacity is 3 to 4 inches/hr of soil. 
Effective rooting depth is 60 inches or more (Hacker, 1977). 

Based on a visit to the site by a wildlife ecologist (IT, 1996a), 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 (A triplex 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 Avenue, and at the Honeywell facility, on the west side of San Mateo Boulevard (Figure 2-3). 

2.1.1.5 Wildlife 

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 miles 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 
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presence of scat indicates occasional visits by coyotes, but visits by other predators, such as raptors, are 
probably rare. 

2.1.1.6 Geology 

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 intrusions 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 2-5 and 2-6). 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 2-5). 

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 2-5 
and 2-6). 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 feet (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 2-7). 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 feet thick (Hawley and Haase, 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). 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 2-6). The floodplain valley alluvium was formed from recent deposition of sediments 
by the Rio Grande. These deposits range from approximately 30 to 200 feet in thickness and consist 
primarily of discontinuous layers of clay, silt, sand, and fine gravel (Hawley and Haase, 1992). 

Local Geology 

Quaternary fluvial and alluvial deposits interfinger below the CML (EMCON, 1987). 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 2-8 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 feet and are composed of material ranging from fine sandy silt to gravel (Figure 2-8). 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). 
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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 2-8). Sand, mud, 
and clay comprise only a few percent of the formation (Lambert, 1968). The Edith Formation is 
encountered at a depth to approximately 75 to 100 feet below the surface and is generally 70 to 110 feet 
thick beneath the site (EMCON, 1987). However, in some areas below the CML, it may be over 180 feet 
thick. 

Upper Buff Formation. The oldest Quaternary unit is the Upper Buff Formation (Figure 2-8). It is a 
very fine to fine-grained unit composed of clay, silty sand, and sand and may reach a thickness of 
800 feet. 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 feet beneath the CML (EM CON, 1987). 

2.1.1. 7 Hydrogeology 

Regional Hydrogeology 

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 2-9), with local perturbations induced by 
groundwater withdrawal from the COA 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 feet below the floodplain of the Rio Grande and between 0 and 
600 feet 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 feet per mile. In the Albuquerque area, the surface is irregular because of withdrawals of 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 feet by 1960, and an additional 60 to 80 feet 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 miles. 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 the Rio 
Grande, 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. 
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Local Hydrogeology 

Monitoring wells around the Philips facility indicate that groundwater is first encountered in the Upper 
BuffFormation at a depth of 190 to 230 feet below the surface (EMCON, 1987) (Figure 2-8). 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 1 o·3 to 1 o-6 centimeters per second (ERCO, 
1981) and clay and clayey gravel in the saturated zone. Based on the completion logs for the four existing 
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 and since 1997 
from other monitoring wells installed by the COA indicate groundwater flow direction under the facility 
is generally to the east-southeast at a gradient of approximately 0.003 foot per foot (ft/ft) (Figure 2-1 0), 
and the water-table elevation has been declining at a rate of approximately 0.5 feet 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 approximately 20 feet 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 miles southeast to east
southeast of the site (Figure 2-2) . 

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 2-3). 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 2-3). This concrete-lined channel discharges into the Albuquerque Metropolitan Area 
Flood Control Authority (AMAFCA) North Diversion Channel, approximately 1 mile to the west of the 
former CML. 

The North Diversion Channel is a 1 00-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 miles to the northwest (Figure 2-2). The Rio Grande 
is the closest perennial surface water body to the former CML and is located approximately 2.5 miles 
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). 

2.1.2 Operational History 

The former CML area was leased by the COA between 1963 and 1965 and was used as a municipal waste 
disposal area (EMCON, 1987). A search at the Property Management and Real Estate Office did not 
delineate the actual owners of the site at that time. Records of activities concerning the operation 
methods at the former CML during the period 1963 to 1965 are not documented. 
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The COA 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 COA estimated the 
total 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 that time period (ERCO, 1981 ). 

ERCO compiled information from interviews with former equipment operators on the site, a former 
supervisor and COA 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 individual who had been 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 2-2). To the best of the supervisor's knowledge, there was no industrial disposal of waste at the 
former CML (ERCO, 1981). 

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 follows: 

• 1935 (72-A and 73-A) 
• August 26, 1947 (DFC-llD-13) 
• October4, 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 were 
completely undeveloped. The topography appears undisturbed and the vegetation natural. 

In the 1959 historical aerial photograph, the site appears to have been 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 oflnterstate-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 
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other is a north-south trending rectangular disturbed area adjacent to this . These two areas appear to 
surround and contain the former CML. 

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). 

2.1.2.1 Ownership History 

The COA 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 2-4). 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 COA became the owner/lessor of the property. Currently, Philips leases the 
property from the COA for $1 per year. Table 2-1 summarizes known information on the ownership of 
the property south of San Diego A venue between 1960 and the present. 

Table 2-1. 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• Unknown 

1980 to 1981 Signetics Company NA 

1981 to present City of Albuquerque Signetics Company/ 
Philips Semiconductors 

•signetics 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. 

Note: NA =not applicable. 

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 feet, and the estimated volume oflandfill material removed was 74,000 cu yd (PRC, 1992). Landfill 
materials were not present below a depth of 20 feet (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 ). 
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2.1.3 Waste Characteristics 

Some investigatory work has already been conducted at the site to begin to assess the nature and extent of 
soil and groundwater contamination. These investigations have indicated the presence of volatile organic 
compounds (VOCs) in the groundwater, and limited possible anthropogenic pesticide and semi-volatile 
organic compounds (SVOCs) contamination in the soil at the site. Concentrations of arsenic were also 
detected in the soils at levels exceeding the human health risk-based (HHRB) action levels (EPA 
Region 6 screening levels, October 1999); however, all concentrations were below the arsenic 
concentrations present in the site background sample and were within the range of naturally occurring 
arsenic levels throughout the Albuquerque Basin. 

2.2 Investigatory Approach 

2.2.1 Existing Data 

Several previous data gathering investigations have been conducted with regard to the former CML site. 
These investigations have spanned the time period from 1980 when initial site drainage studies were done 
to the present when ongoing groundwater sampling of existing monitoring wells at the site is being 
conducted. The sections below summarize the investigatory activities that have been conducted at the site 
and the conclusions that have been drawn from those investigations. 

2.2.1.1 Nonsampling Data 

1980 Drainage Study 

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 (Bohannan-Huston, 1980). 

1995 ERM-Rocky Mountain Groundwater Assessment 

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 indicated that there is no record ofPCE 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 have impacted groundwater at the 
Philips site (ERM, 1995). 

1996 Environmental Assessment 

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. 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 
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the northern extent of the former CML. The property north of San Diego A venue for which the ESA was 
done is not part of the Philips site and is not considered in this work plan. 

2.2.1.2 Sampling Data 

1980 and 1981 ERCO Initial Site Investigation 

In 1980 and 1981, ERCO performed preliminary studies for Philips to identify probable content and 
character of the waste fill and to implement an environmental investigation. 

Landfill Material Characterization 
In 1981, ERCO sampled landfill materials obtained from excavated portions of the former CML 
identified in Figure 2-11 (ERCO, 1981). A total of 10 composited samples and 2 duplicates were formed 
from materials collected from depths of 0 to 9 feet, 10 to 19 feet, and greater than 20 feet. Prior to 
compositing, the samples were examined and nonsoil components were identified (Table 2-2). Samples 
were sent to the ERCO Cambridge Laboratory for Extraction Procedure Toxicity (EPT) analysis. (The 
EPT analysis was used in the 1980s and was the precursors of the current Toxicity Characteristic 
Leachate Procedure [TCLP]. The extraction procedure was different but the compound lists and the 
applicable regulatory limits for given compounds are the same for previous EPT and current TCLP 
results). Toxicity testing included the metal analytes arsenic, barium, cadmium, chromium, lead, 
mercury, selenium, and silver; and the pesticides and herbicides endrin, lindane, methoxychlor, 
toxaphene, and 2,4-D and 2,4,5-TP Silvex (ERCO, 1981). 

Table 2-3 lists the composite sample identification for eight samples, as tied to the site collection area 
(Figure 2-11) and the nonsoil components listed in Table 2-2. There was no information provided in the 
ERCO 1981 report on the nonsoil components in the remaining two samples (12 J-N 6-20 feet, 10 H-J 6-
15 feet). Analytical results given in Table 2-4 indicate that all constituent concentrations are below 
maximum concentrations established for the characteristic of toxicity. In some cases, the maximum 
sample at some locations is listed at less than 5 feet. It is assumed that sample collection was terminated 
at less than 5 feet belowground surface (bgs) because landfill materials did not occur at depths below 
5 feet. 
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SECTION2 

Table 2-2. Composition of Nonsoil Components 
in Excavated Landfill Materials Collected 
During the 1980 Initial Site Investigation 

Sample Identification Nonsoil Components 
890 Small chunks of gypsum board 
837 Concrete debris 
782 Plastic spoon 
923 Gypsum board 
1247 Brick debris 
1297 Burnt wood 
1333 Gypsum board debris 
1515 Plastic pieces 
1619 Wood debris 
460 Gypsum board debris 
1067 Dumpings, glass, paper 
664 Beer can, large rock 
1682 Paper and burnt wood 
2126 Burnt wood chips 
1898 Brick, gypsum 
1868 Gypsum 
1769 Burnt wood 
1803 Rust aggregates 
1739 Paper 
90 Roots 

2054 Linoleum, paper, cloth 
2082 Crest toothpaste tube 
1941 Glass 
2010 Newspaper 
1978 Paper, cigarette holder 
353 Shoe, yarn, wood 
165 Plastic, cloth, bottles, etc. 
29 Bottles, cans, paper, rust 
652 Decomposed pieces of rust 
126 Newspaper, grass clippings, stick, rags 
208 Rust aggregates, milk carton 

Source: Data obtained from Table 4-5 ofERCO, 1981, "Detailed Evaluation of the 
Waste Fill, Albuquerque, New Mexico," Energy Resources Company, Walnut 
Creek, California. 
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SECTION 2 

Table 2-3. Composite Sample Identification for Landfill Material 
Collected During the 1980 Initial Site Investigation 

Sample Identification" Study Area Component Samplesb 

A1-4 A Top 9 feet of grid areas A 1- A4 890, 837,731,782 

Al-4 B 10- to 19-foot depth range of grid areas 923, 1158, 1187, 1226, 1274, 1279, 
Al- A4 1304, 1482, 1333 

Al-4 C Depth of 20 feet or greater in grid areas 1447, 1515, 1548, 1359, 1386, 1586, 
Al - A4 1619, 1652 

Al0-14 A Top 9 feet of grid areas A 1 0-A 1- 14 421,460,1022,1067,569, 959 

A10-14 B All depths greater than 9 feet in grid areas 1096,1124,613,664,694,486,993, 
Al0-Al4 529 

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

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

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

"Sample identification is tied to grid shown on Figure 3-2. 
bSee Table 3-4. 

Notes: 
Red = Sample depth is surface to 9 feet below surface. 
Blue = Sample depth is 10 feet to 19 feet below surface. 
Black = Sample depth is greater than 20 feet below surface. 

Source: Data obtained from Table 4-6 ofERCO, 1981, "Detailed Evaluation of the Waste Fill, Albuquerque, 
New Mexico," Energy Resources Company, Walnut Creek, California. 

Methane Monitoring 
Methane gas and landfill material were discovered during a 1980 geotechnical investigation of the area 
selected for construction of the Philips facility. Thirty-five 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; locations of the remaining 23 vents are shown on Figure 2-12. 

During initial excavation activities at the site, 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 ofLEL) to 
28,500 ppm (57 percent of LEL) (Appendix A). Thirteen monitoring points within the Philips facility 
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) . 

Philips Semiconductors 
RF I Work Plan SWMU #8 2-25 October 22, 1999 



SS09 

• 

EB-1 
0 

-----1 

San Diego Ave. 

• 
e M, -1 •• •••• 

• 
.11. 

North La Cueva Drainage Channel 

-------._ 

.6 
- ~MW-3 

I \ 

I i i \ , I 
Philips 

lr= J 
Semiconductors 

Facility 

n 
r 

SS06 
0 • ••••• 

N 

.4 

0 200 Feet 

0 50 100 Meters 

APPROXIMATE SCALE 

LEGEND 

e Approximate Locations of 
Geotechnical Test Borings 
(ERGO, 1981) 

e Existing Methane Vents 
as of May 1996 
(See Appendix A) 

e Monitoring Wells (EMCON, 
1987) 

0 Subsurface Soil Samples 
Obtained from Exploratory 
Borings and Indicated 
Monitoring Wells 
(EMCON, 1987) 

Surface Soil Sample 
Locations (Fluor Daniel, 
1993) 

Documented Extent of 
SWMU #8, Former 
Coronado Municipal 
Landfill (ERGO, 1981) 

'odififtf from ERGO, 1981, 
'EMCOIJ, 1987 & Fluor Daniel, 1993 

MW-4 
-.:) 

Disturbed Area from Aerial 
Photograph (IT, 1996) 

767269.02.01 .00.00/zc A1 3 

Figure 2-12 

Approximate Location of Past Surface Soil Samples, Geotechnical Test Borings, 
Exploratory Borings, Existing Monitoring Wells and Outdoor Methane Gas Vents 

Former Coronado Municipal Landfill and Philips Semiconductors Facility 

9/29199 



SECTION 2 

Conclusions drawn from the 1980, 1981 initial site investigation are summarized below: 

• 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. 

• 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. 

• Methane gas was detected in the installed methane monitoring wells and during landfill 
excavation activities. However, methane monitoring was discontinued in 1993 due to a series of 
non-detects for methane. 

1981 Subsurface Investigation 

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 feet 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. Landfill materials, some containing considerable trash and debris, were 
encountered at the surface in three of the borings. The fill material extended from 3 to 20 feet below 
existing grade at the various boring locations (Sergent, Hauskins & Beckwith, 1981 ). 

1984 NMED Landfill Review 

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 (EMCON, 1987). 

1987 EMCON Baseline Groundwater Investigation 

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 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. 

Groundwater 
In 1987, EMCON completed four monitoring wells in and around the southern portion of the former 
CML to establish baseline water-quality information and to assess the impact of potential leachate 
migration on groundwater quality (EMCON, 1987). Groundwater samples were collected following 
completion and development of wells MW-1, MW-2, MW-3, and MW-4 (Figure 2-12) and were analyzed 
for VOCs (EPA Method 624); SVOCs (EPA Method 625); total dissolved solids (TDS) (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. 
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Table 2-4. Extraction Procedure Toxicity Results for Composite 
Samples of Landfill Material Collected During the 1981 Geotechnical Investigation 

ERCO Identification 
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Metals = 
Arsenic (j.tg/L) 5,000 7 17 6 5 7 6 6 9 7 
Barium (J..I.g/L) 100,000 250 300 197 220 224 360 250 250 460 
Cadmium (j.tg/L) 1,000 3 3 2 2 4 2 2 4 2 
Chromium (J..I.g/L) 5,000 2 2 2 2 9 2 2 2 1 
Lead (j.tg/L) 5,000 8 10 10 5 7 9 10 13 10 

Mercury (J..I.g/l) 200 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Selenium (j.tg/L) 1,000 <2 <2 <2 <2 <2 <2 <2 <2 <2 
Silver (j.tg/L) 5,000 0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 
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Endrin (j.tg/L) 20 .1 ND ND ND ND ND ND ND ND 
Lindane (j.tg/L) 400 .1 ND ND ND ND ND ND ND ND 
Methoxychlor (J..lg/L) 10,000 .1 ND ND ND ND ND ND ND ND 
Toxaphene (j.tg/L) 500 .5 ND ND ND ND ND ND ND ND 
2,4-D (j.tg/L) 10,000 20 ND ND ND ND ND ND ND ND 
2,4,5-TP (Silvex) (J..I.g/l) 1,000 1 ND ND ND ND ND ND ND ND 
Notes: 
Black = >20 fe below surface. 
Blue = 10-19 ft below surface. 
MCL = Maximum contaminant level for characteristic of toxicity ( 40 CFR 261.24 ). 
ND = Analyte not detected. 
j.tg/L = micrograms per liter. 
Red = 0-9 ft below surface. 
TCLP =Toxicity Charcteristic Leaching Procedure. 

Source: Data obtained from Figures 4-9 and 4-10 ofERCO, 1981. 
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SECTION 2 

Table 2-5 summarizes the results for the 1987 baseline groundwater analyses. Analytical results for the 
inorganic parameters were 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, TDS, alkalinity, and calcium were detected in the initial groundwater sample obtained from 
MW -1. Elevated values for these parameters were attributed to the introduction of cement grout into the 
formation water during well construction. The anomalously low magnesium value for MW -1 was 
attributed to the removal of magnesium by formation of the mineral brucite at the high pH conditions 
caused by the cement grout introduction into the formation water. 

The elevated concentrations ofTKN and ammonia detected in MW-1 during the baseline sampling were 
not attributable to grout contamination. However, since the total organic carbon concentration for MW -1 
is not elevated, the high concentrations ofTKN and ammonia are unusual and may be considered suspect 
since elevated total organic carbon concentrations typically occur in conjunction with elevated TKN and 
ammonia (EMCON, 1987). Recent analytical results indicate no detection ofTKN (DBSA, 1996). 
Concentrations ofPCE were detected in the 1987 samples and have continued to be detected in MW-1, 
MW -2, and MW -4 since the baseline sampling event. 

Subsurface Soils 
The baseline groundwater investigation at the former CML included the advancement of two exploratory 
soil boreholes in addition to the four well boreholes for the installation of the monitoring wells (EMCON, 
1987). Soil samples were collected during the advancement of Exploratory Boring (EB) 1 and EB-2, and 
borings at MW-3 and MW-4 (Figure 2-12). No soil samples were collected from borings MW-1 and 
MW-2. The subsurface soil samples were analyzed for pH, soil moisture, VOCs, 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 feet of fill and trash 
before encountering basal fill or native materials. Two to three samples were then collected beneath the 
landfill material at 5-foot 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). 
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SECTION 2 

Table 2-5. 1987 Baseline Analytical Results for Groundwater Samples 

MW-1 MW-2 MW-3 MW-4 Standard 
Basic Water Quality Parameters 

pH 12.2 7.2 7.0 7.3 6.5-8.s• 
Electrical conductivity (!!mhos/em) 6,350 680 500 700 1,600 
Total dissolved solids (mg/L) 4,080 454 326 500 soo• 
Total organic carbon (mg/L) 3 2 1 1 -
Total Kjeldahl nitrogen (mg/L) 220 0.10 0.13 0.94 -
Ammonia as nitrogen 17 ND ND ND -

Inorganic Parameters (mg!L) 
Alkalinity as CaC03 1,550 217 132 298 -

Chloride 13 18 16 21 250" 
Nitrate as nitrogen 0.2 0.4 1.4 0.1 lOb 

Sulfate 63 110 85 150 500b 

Calcium 560 83 53 120 -

Lead <0.02 <0.02 <0.02 <0.02 o.osc 
Manganese <0.05 <0.05 <0.05 <0.05 o.os• 
Sodium 120 42 29 43 -
Zinc <0.05 <0.05 <0.05 <0.05 s.o• 
Chromium, total <0.05 <0.05 <0.05 <0.05 o.osc 
Copper 0.03 0.01 0.01 0.01 l.O a,c 

Nickel <0.05 <0.05 <0.05 <0.05 -
Iron <0.05 <0.05 <0.05 <0.05 0.3· 
Magnesium 0.008 17 11 19 -

Volatile Organic Compounds (!lg/L) 
Tetrachloroethene 19 16 ND 11 5b 

All other VOCs ND ND ND ND -

SVOCs (J.lg/L) ND ND ND ND -

• EPA secondary drinking water standard, except where noted. 
b Primary drinking water standard. 
c NMWQCC standard, used if an EPA primary or secondary drinking water standard does not exist for compound. 

In some cases a NMWQCC standard exists for a compound that also has an EPA MCL in which case the more 
stringent value is used for comparison. 

Notes: 
CaC03 = calcium carbonate 
MCL = maximum contaminant level 
!lg/L = microgram per liter 
!!mhos/em = micromhos per centimeter 
mg/L = milligrams per liter 
MW = monitoring well 
ND = Analyte not detected 
NMWQCC = New Mexico Water Quality Control Commission 

Source: Data obtained from Table 4 ofEMCON, 1987, "Baseline Ground-Water Investigation, Signetics 
Corporation, Albuquerque, New Mexico," EMCON Associates, San Jose, California. 
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SECTION 2 

Table 2-6 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 methylene chloride, 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) and is a common laboratory contaminant. 

The 1987 investigation concluded that: 

• Geologic site conditions are characterized by a series of interbedded silts, sands, and gravels in 
the unsaturated zone and clay and clayey gravel in the saturated zone. 

• Groundwater at the time of the 1987 investigation was interpreted to flow to the east at an 
approximate gradient of0.0045 foot/foot in response to pumping of city municipal wells that lie 
to the southeast. 

• Water-quality results from the groundwater sampling indicated that concentrations ofPCE in 
excess of the EPA maximum contaminant levels (MCLs) were present in the groundwater. 

• Subsurface soil samples that were collected did not indicate the presence ofVOC or pesticides 
contamination. 

1992 EPA Site Investigation 

In 1992 EPA Region 6 conducted a site investigation of the former CML and collected surface-soil and 
groundwater samples. The results of that investigation are summarized below. 

Groundwater 
As part of the former CML site investigation conducted for EPA Region 6 in September 1992, Fluor 
Daniel (on behalf of EPA) (1993) obtained groundwater samples from MW-1, MW-2, MW-3, MW-4 and 
from the Coronado 1 municipal well (approximately 1 mile southeast of the site). Duplicate samples 
were collected from MW -4, and the municipal well, Coronado 1. 

The municipal well Coronado 1 is installed to a depth of 1194 feet bgs and is screened from 4 79 to 
1184 feet bgs. The well's pump is placed just above the top of the screen. The depth, screen interval, and 
pumping rate of the municipal well are drastically different from the monitoring wells that have been 
installed by Philips to investigate the former CML site. These differences mean that groundwater data 
collected from Coronado 1 is not representative of the same portion of the aquifer being monitored by the 
Philips' monitoring wells. 

Furthermore, Coronado 1 is located hydraulically downgradient of the CML site and therefore is not a 
valid location for collection of a true background sample, for which an upgradient location would be 
required. However, at the time of the 1992 sampling event a more appropriate upgradient background 
location did not exist. Therefore, the results from the Coronado 1 well are provided as regional 
comparison values, particularly for inorganic compound concentrations. 
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Table 2-6. Summary of Analytical Data for Subsurface Soil Samples 
Collected During the 1987 Baseline Groundwater Investigation 

Borin~ EB-1 Borin I! EB-2 BoringMW-3 
20 20 27.5 35 35 40 25 30 35 

Sample Depth (feet) (DUP) 
pH 9.5 9.38 9.7 9.8 7.8 8.4 9.2 8.4 8.2 

Soil moisture content (percent) 5.2 2.7 1.3 1.9 3.8 4.0 3.0 5.4 18.0 

Volatile organic compounds NDo ND NA NA NDa NA NDa NA NA 
(EPA Method 8240) 
Pesticides ND ND NA NA ND NA NA NA NA 
(EPA Method 8080) 
• Methylene chloride detected (laboratory reagent). 

Notes: 
DUP = duplicate. 
EB = Exploratory borings 
NA = Analysis not available. 
ND = Analyte not detected. 

Source: Data obtained from Table 3-1 in EMCON 1987. 
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SECTION 2 

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 2-7 summarizes the analytical results for the 1992 sampling event. The only metal of potential 
concern was selenium, which had a reported concentration of20.2 Jlg/L in MW-2. This concentration 
was greater than the concentration from the municipal well used as a regional background comparison; 
however, the selenium concentration was well below the EPA drinking water MCL of 50 Jlg/L. Also, 
chromium was reported as not detected for the four Philips wells; however, the method detection level 
(MDL) of5.61J.g/L slightly exceeded the EPA MCL for chromium of5 JlgiL. However, since chromium 
had not been previously detected or subsequently identified as a contaminant of concern in the 
groundwater at the site the reported non-detect values most likely do truly represent no detection in spite 
of the slightly elevated MDLs. 

The only VOC detected in the groundwater samples was PCE, which ranged from 11 Jlg/L in MW -2 to 
l41J.g/L in MW-1. These results are in agreement with the results of the quarterly groundwater samples 
collected by Philips during the same time period. These concentrations ofPCE in the Philips wells do 
exceed the EPA MCL of 5 Jlg/L for PCE. Furthermore, a PCE concentration of 2 Jlg/L, which did not 
exceed the EPA MCL, was detected in the samples collected by the EPA in municipal well Coronado 1. 
It should be noted, however, that during regular drinking water compliance sampling of Coronado 1 
conducted by the City of Albuquerque (verbal communication, 1999) no VOCs have ever been detected. 

When sampling the municipal well the COA collects a sample from the normal well discharge point and 
there is no wellhead treatment in place for the wells in the Coronado wellfield that remove VOCs. It is 
unknown how or from what depth the 1992 EPA sample from Coronado 1 was collected; however, as 
noted above, sampling conducted by the COA has not confirmed the presence of PCE reported by in the 
1992 EPA results. 

The SVOC bis(2-ethylhexyl)phthalate was detected in the 1992 Fluor Daniel samples. This SVOC 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. 

Surface Soil 
Four surface-soil samples were collected from the southern portions of the former CML during the 1992 
EPA Site Inspection (Fluor Daniel, 1993). Two samples from the landfill area (SS06 and SS07), a 
duplicate sample collected at the SS07 location (SS08), and a background sample (SS09) were collected 
from depths of 0 to 8 inches bgs. The surface soil samples from the landfill area were collected from 
locations adjacent to the current Philips parking lot area. Figure 2-12 shows the sample locations and 
Table 2-8 summarizes the analytical results for target compound list organics and target analyte list 
metals. 

No VOCs were detected in any of the collected surface soil samples (Flour Daniel, 1993). No SVOCs 
were detected in the selected background surface soil sample (SS09) and sample SS06. In surface soil 
samples SS07 and SS08 (duplicate) 19 SVOCs were detected at concentrations greater than the analytical 
method detection levels, with 5 polyaromatic hydrocarbons detected at concentrations that exceeded both 
industrial and residential EPA Region 6 HHRB screening levels. 
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Table 2-7. Summary of Hazardous Constituents in Groundwater Samples 

Coronado 
Wel1No.l 3 

Regional 
Background MW-04 

Station Location Standard Comparison MW-01 MW-02 MW-03 MW-04 Duplicate 
Analyte (~Lg/L) (~Lg/L) Q (~Lg/L) Q (~Lg/L) Q (!!giL) Q (~Lg/L) Q (~Lg/L) Q 

VOC detections 
Tetrachloroethene s 2 u 14 F 11 F 10 F 7 IF 8 JF 
SVOC detections 
bis(2-ethylhexyl)phthalate 4 u 11 F 4 F 13 F 18 F 14 F 
Pesticide None Detected 
Metals 

Arsenic sob 23.4 - 1.1 u 1.8 B 0.3 J 2.0 B 2.0 B 
Barium 1000c NA - 226 B 110 B 6S.7 B 124 B 130 B 
Cadmium sb NA - S.6 u S.6 u S.6 u S.6 u S.6 u 
Chromium soc NA - 10 u 10 u 10 u 10 u 10 u 
Lead soc S.6 - 1.1 u 1.1 u 2.2 B 1.1 u 1.1 u 
Mercury 2 b,c NA - 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Selenium sob 2.9 u 1.1 R 20.2 JF 1.1 R 1.1 R 1.1 R 
Silver soc NA - 4.4 R 4.4 R 4.4 R 4.4 R 4.4 R 

~his drinking water well was sampled the same week as the monitoring wells and is being used for background comparison. 
b EPA primary drinking water MCL. 
c NMWQCC standards 

Notes: 
B = Analyte was detected above the instrument detection limit but below the contract required detection limit. 
F = Analyte is greater than three times background concentration or greater than quantitation limit. 
J =The associated value is an estimated quantity. 
NA = Analysis not available. 
Q = Qualifier. 
R = Data for analyte is unusable. 
u = The material was analyzed for but was not detected above the level of the associated value. 

Source: Data obtained from Table 3 of Fluor Daniel, 1993, "Revised Site Inspection Report for Coronado Landfill Site NMD980622708, WA # 2S-6JZZ," Fluor 
Daniel ARCS Team, Dallas, Texas. 
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Sample Location 
Analyte 

VOC/SVOC 

I 2-methylphenol 
4-methylphenol 

I 2,4-dimethylphenol 
Naphthalene 
2-methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 

I Pyrene 
Benzo(a)anthracene 

! Chrysene 
Benzo(b )fluoranthene 

I Benzo(k)fluoranthene 
' Benzo(a)pyrene 

Indeno( 1 ,2,3-cd)pyrene 
I Dibenzo(a,h,)anthracene 

Benzo(g,h,i)perylene 

Pesticide 

Heptachlor 
Aldrin 
Heptachlor epoxide 
Dieldrin 
Endrine ketone 
Alpha-chlordane 
Gamma-chlordane 

EPA Region6 
HHRB Residential 

Screening Level 

(ul!!ke) 

3,000,000 
300,000 

1,200,000 
55,000 

2,800,000 
2,300,000 
1,800,000 

16,000,000 

6,100,000 
2,300,000 
1,700,000 

620 
62,000 

620 
6,200 

62 
620 
62 

110 
28 
53 
30 

16,000 
1,600 
1,600 

Table 2-8. Summary of Analytical Data for Surface Soil Samples 
Collected During the EPA 1992 Site Inspection 

EPA Region6 SS09 SS06 SS07 
HHRB Industrial 

SS07 

Screening Level Background Surface Soil Surface Soil Diluted Sample 

(ug/kg) (ug/kg) Q (ug/kg) Q (ul!!kg) Q ().l.g/kg) Q 

31,000,000 <350 u <350 u <350 u <35000 u 
<350 u <350 u 130 J <35000 u 

12,000,000 <350 u <350 u 40 J <35000 u 
190,000 <350 u <350 u 470 <35000 u 

<350 u <350 u 240 J <35000 u 
<350 u <350 u 2000 <35000 u 

20,000,000 <350 u <350 u 3000 E 2800 DJ 
2,100,000 <350 u <350 u 2200 <370 u 

22,000,000 <350 u <350 u 4900 E <370 u 
<350 u 120 1 56000 E <370 u 

I 00,000,000 <350 u <350 u 7700 E <370 u 
<350 u 23 J 29000 E <370 u 

620,000,000 <350 u <350 u 350 u <370 u 
21,000,000 <350 u 260 J 84000 E <370 u 
15,000,000 <350 u 220 J 130000 E 170000 

2,000 <350 u 92 J <410 u <370 u 
200,000 <350 u 170 J <410 u <370 u 
20,00 <350 u 210 J 75000 EJ 110000 D 

20,000 <350 u 220 J <350 UJ 65000 DJ 
200 <350 u 83 J 30000 EJ 88000 D 

2,000 <350 u 130 J 32000 EJ 55000 D 
200 <350 u <350 u 13000 EJ 28000 DJ 

<350 u 120 J 32000 EJ 55000 D 

390 <1.8 u <1.8 u <1.8 u 150 DJP 
100 <1.8 u <1.8 u 15 JP <180 u 
190 <1.8 u 3.3 JP 8.5 JP <180 u 
110 21 X 3.0 JP <3.5 UJ 310 DPJ 

320,000 <3.5 u <3.5 u <3.5 UJ 280 DPJ 
8.600 2.5 p 6.2 5.9 JP <180 u 
8,600 2.4 p 5.2 <1.8 u <180 u 

SS08 
Duplicate 

(SS07) 
(ul!!ke) Q 

69 J 
94 J 

<350 u 
430 
180 J 
1600 
1900 
<360 u 
<360 u 
<360 u 
<360 u 
<360 u 
<360 u 
<360 u 
82000 E 
<360 u 
<360 u 
6000 EJ 
<350 UJ 
17000 EJ 
18000 E1 
5500 EJ 
14000 EJ 

<1.8 u 
14 JP 
8.3 JP 

<3.5 UJ 
<3.5 UJ 
5.5 JP 

<1.8 u 

SS08 
Diluted 

Duplicate 
(ul!!ke) Q 

<17000 u 
<17000 u 
<17000 u 
<17000 u 
<17000 u 
<17000 u 
<17000 u 

<370 u 
<370 u 
<370 u 
<370 u 
<370 u 

79 1 
<370 u 

!00000 D 
<370 u 
<370 u 
6200 D 
75000 DJ 
58000 D 
35000 D 
18000 D 
33000 D 

150 DJP 
<180 u 
<180 u 

62 DPJ 
190 DPJ 

<180 u 
<180 u 

VJ 
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Table 2-8. Summary of Analytical Data for Surface Soil Samples 
Collected Dorine the EPA 1992 Site Insnection (continued) 

EPA Region6 EPA Region6 SS09 SS06 
llliRB Residential llliRB Industrial Surface 

Station Location Screening Level Screening Level Back~ round Soil 
Analyte (mg/kg) (mg/kg) (mg/kg) Q (mg/kg) 

Metals 

Arsenic 0.39 2.3 2.7 1.3 
Barium 5,400 10,000 138 J 64.5 
Cadmium 39 1,000 <1.0 u <1.1 
Chromium 210 450 6.2 3.4 
Lead 400 2,000 10.1 8.9 
Mercury <0.05 u <0.05 
Selenium 390 10,000 2.1 R 2.1 
Silver 390 10,000 <0.84 u <0.84 

Notes: 
Results shown in italics exceed the EPA Region 6 residential HHRB screening levels. 
Results shown in bold and italics exceed both the EPA Region 6 residential and industrial HHRB screening levels. 
B = Analyte was detected above the instrument detection limit but below the contract required detection limit. 
D = Diluted extract result. 
E = Exceeds instrument range. 
J =Associated value is an estimated quantity. 
mglkg = milligrams per kilogram. 
p = Greater than 25 percent difference between two gas chromatograph columns for the detected concentration. 
Q = Qualifier. 
R = Data for analyte is unusable. 
u = Material was analyzed for but was not detected above the level of the associated value. 
X = Results are considered suspect because retention time windows fall within the range belonging to Aroclors. 

I Source: Data obtained from Fluor Daniel, 1993. 

~ 
() 

::J SS07 SS08 
Surface Duplicate ~ 

Soil SS07 "' 
Q (mg/kg) Q (mg/kg) Q 

B 2.3 1.9 B 
J 119 J 122 .T 
u <1.1 u <1.1 u 

20.9 9.3 
72.4 62.5 

u 0.09 B 0.09 B 

I 

R 2.1 R 2.1 R 
u <0.85 u <0.86 u 

I 
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For noncarcinogenic compounds, such as naphthalene, EPA protocol indicates that screening levels 
should be adjusted to I 0 percent of the original value to account for possible additive health effects 
resulting from the possible presence of multiple compounds. Naphthalene was detected in surface soil 
samples SS07 and SS08 at concentrations that were below both the unadjusted EPA Region 6 residential 
and industrial HHRB screening levels; however, the concentrations did exceed the residential screening 
level when it was adjusted to I 0 percent of the published level. The other SVOCs detected were at 
concentrations well below both the adjusted and unadjusted residential and industrial HHRB screening 
levels. The analytical data, with applicable EPA Region 6 HHRB screening levels show for comparison, 
are presented in Table 2-8. For some samples the concentrations of certain SVOC compounds exceeded 
the instrument detection range, and the sample extracts had to be diluted and rerun to quantify the upper 
concentration range (Table 2-8, diluted results). 

The type of SVOC compounds (benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 
indeno(l ,2,3-cd)pyrene, dibenzo(a,h,)anthracene) detected in the surface soils at the Philips site can be 
associated with oil products and asphalt products. Therefore, the proximity of the soil sampling locations 
to the Philips parking lot (Figure 2-12) makes it difficult to determine whether the source of the elevated 
SVOCs identified in the surface soils is the materials that had been disposed of in the landfill or if the 
concentrations were due to surface soil impacts from parking lot materials and runoff. 

Seven pesticides were detected in the soil samples, with all samples containing concentrations of at least 
one or more of the seven compounds. Four of the identified pesticides (heptachlor, aldrin, heptachlor 
epoxide, and dieldrin) exceeded the residential EPA Region 6 HHRB screening levels in diluted runs of 
surface soil samples SS07 and SS08. The concentration of dieldrin in the diluted sample from surface 
soil sample SS07 also exceeded the industrial HHRB screening level for that compound (since the 
pesticide compounds are carcinogenic, neither the residential or industrial screening levels are adjusted as 
discussed above with regard to the SVOCs). 

Prior to analysis of the diluted samples none of the surface soil samples results indicated concentrations of 
any of the seven pesticides that exceeded the residential or industrial HHRB screening levels. The sample 
dilutions were conducted to quantify the SVOC concentrations that exceeded the instrument detection 
limits. Upon dilution of the samples the method detection levels for at least two of the pesticide 
compounds (aldrin and heptachlor epoxide) increased and although the sample results were still 
non-detect, the detection levels exceeded the residential HHRB screening level. For the remaining 
pesticide results that exceeded HHRB screening levels in the diluted samples all of the results were 
flagged as estimated concentrations and were also noted as having more than a 25 percent discrepancy 
between chromatograph readings. These laboratory flags indicate that the concentrations should be 
considered as estimated but it is possible that the initial undiluted samples did not indicate elevated 
pesticide concentrations due to significant background interference from the high SVOC concentrations, 
which upon diluting the sample was minimized. 

Concentrations of 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) were detected in investigatory samples at 
concentrations greater than those detected at the background boring location (SS09). However, with the 
exception of arsenic, all metals concentrations were significantly below adjusted and unadjusted EPA 
Region 6 residential and industrial HHRB screening levels. 

The concentration of arsenic in all four samples, including the background sample, exceeded the 
residential EPA Region 6 HHRB for arsenic but not the industrial HHRB screening level. However, the 
highest detected concentration of arsenic occurred in the background sample; therefore, the lesser 
concentrations that occurred in the investigative samples are presumed to be naturally occurring. It is not 
unexpected to find arsenic naturally occurring at the detected concentrations in soils because it attaches to 
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soil particles, stream sediments, and aquifer materials and also forms minerals with other elements, 
predominantly iron and sulfur. Iron, manganese, and phosphate minerals can contain more than 
1,000 mg/kg arsenic. Arsenic concentrations are highest in iron-rich sedimentary rocks, which can 
contain as much as 2,900 mg/kg arsenic (Boyle and Jonasson, 1973). Pyrite, a common iron sulfide 
material, can contain as much as 5,600 mg/kg arsenic. Table 2-9lists some of the published literature 
values for arsenic in various types of rocks and soils. 

Table 2-9. Literature Values for Arsenic Concentrations in Soils and Rocks 

Concentration 
Media (mg/kg) 

Soils 0.1 to 55" 
1 to sob 

Western US Soils 1.2 to 97c 
0.1 to 55 d 

0.1 to 48 e 

Rocks 
Volcanic 0.18to113" 
Igneous 0.061 to 28 a 

Igneous 0.2 to 13.8 d 

Metamorphic <0.05 to 143 a 

Sedimentary 
Sandstone 0.6 to 120 a 

Sandstone 0.6 to 120 d 

Clay-Rich 0.3 to 500 a 

Iron-Rich 1.0 to 2,900 a 

Sources: 
"Boyle and Jonasson, 1973. 
b Lindsay, 1979. 
c Shacklette et al, 1974. 
d Adriano, 1986. 
e Pais and Jones, 1997. 

As can be seen from the table above, arsenic concentrations vary considerably in different soil and rock 
types and within a given soil or rock type. Arsenic is known to be elevated in the soils, rocks, and 
aquifers of the Albuquerque Basin. In fact, the COA is currently investigating methods to remove the 
naturally occurring arsenic concentrations found in the City's drinking water sources. The soils at the 
Philips site are alluvial deposits from the weathering of the nearby Sandia Mountains and are, therefore, 
the weathered granites, limestone/sandstones, and high-grade metamorphic rocks of these mountains. 
The highest concentration detected at the site, 2. 7 mg/kg, is well within the published range of naturally 
occurring arsenic concentrations for the soil types present at the site. 

Conclusions drawn from the 1992 EPA investigation are summarized below: 

• The only constituent detected at concentrations above applicable MCLs in the groundwater 
samples from the Philips' wells was PCE, detected at concentrations ranging from 11 to 14 ).lg/L. 

• Five polyaromatic hydrocarbons and four pesticides were found in a soil sample (and its duplicate 
sample) obtained adjacent to the Philips parking lot with detected concentrations in exceedance of 
EPA Region 6 HHRB screening levels. 
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• Analysis of surface soil samples also indicated the presence of arsenic at concentrations that 
exceed the EPA Region 6 HHRB screening levels; however, these concentrations are within the 
range of naturally occurring concentrations at the site and in the Albuquerque Basin. 

1996 Appendix IX Sampling 

In April1996, Philips obtained groundwater samples from MW-1, MW-2, MW-3, and MW-4 to fulfill the 
quarterly sampling requirement of the HSWA Module. As set forth by the HSWA Module requirements, 
these samples were analyzed for Appendix IX constituents, as codified in the Code of Federal 
Regulations, Title 40, Part 264 ( 40 CFR 264 ). Table 2-10 presents a summary of the April 1996 sampling 
results. 

The only organic compound detected at concentrations exceeding the method detection levels was the 
VOC PCE detected in groundwater samples from MW-1 and MW-2 at concentrations of7.4~J.g/L and 
6.6 ~J.g/L, respectively. These PCE concentrations exceeded the EPA MCL of 5 !J.g/L. 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 and chromium was detected in the 
groundwater sample from MW-1. None of the detected inorganic constituents exceeded applicable MCLs 
or drinking water standards, and results were consistent with past sampling of the Philips monitoring 
wells. Based on the results of the 1996 sampling event, post-1996 analyses of groundwater samples at the 
Philips site were limited to VOCs, SVOCs, RCRA metals, and organochlorinated pesticides. 

1987 to Present-Quarterly Groundwater Sampling of Philips Monitoring Wells and City of 
Albuquerque Monitoring Wells 

Groundwater Analytical Data 
Since the installation and initial sampling event in 1987, the four Philips groundwater monitoring wells 
(MW-1, MW-2, MW-3, and MW-4) (Figure 2-13) were sampled for one quarter in 1988, three quarters in 
1989, quarterly from 1990 to 1993, two quarters in 1994, one quarter in 1995, one quarter in 1996, and 
quarterly from 1997 to present. During 1997, the COA began its own investigation of the former 
Nazareth/Coronado Landfills (NCLF). As part of that ongoing simultaneous investigation, the COA has 
and continues to install a series of monitoring wells designated the NCLF wells. Most of the NCLF 
monitoring wells (NCLF-2 through -9) are installed in the vicinity of the Philips site and provide data 
applicable to the investigation of the former CML located on the Philips facility (Figure 2-13). Therefore, 
the COA monitoring wells have been sampled on a quarterly basis in conjunction with the Philips wells. 
Wells NCLF-2 through -6 were installed in October 1996, NCLF-7 and -8 were installed during the 
summer of 1999, and NCLF-9 is scheduled for installation in September 1999. The COA well NCLF-1 
has not been sampled in conjunction with the investigation at the Philips facility because it is located 
almost 2,000 feet crossgradient from the site and other COA monitoring wells are located between that 
location and the investigation site. 
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Table 2-10. Analytical Results for the April1996 Groundwater 
Sampling Event Appendix IX Constituents 

Monitoring Well/Sampling Date 
Detection MW-1 MW-2 MW-3 MW-4 

Analytical Analytical Limit Standard 4-16-96 4-16-96 4-15-96 4-16-96 
Parameters Methods (J.lg/L) (j.lg/L) J.lj/L 

VOCPCE EPA 5 5b 7.4 6.6 ND ND 
Method 8276 

svoc EPA NA NA ND ND ND ND 
Method 8270 

Ethylene dibromide EPA 0.01 0.05b <0.01 <0.01 <0.01 <0.01 
Method 504 

PAHs EPA NA NA ND ND ND ND 
Method 8310 

Dioxins and furans EPA NA NA ND ND ND ND 
Method 8280 

Metals EPA 600017000 
Arsenic 1 50b - 2 2 2 
Barium 3 1,oooc 198 109 45 141 
Chromium 10 soc 20 - - -

Zinc 10 5,000b 20 30 20 20 
Cyanide EPA NA NA ND ND ND ND 

Method 335.3 
Sulfide EPA NA NE ND ND ND ND 

Method SM427C 
Herbicides EPA NA NA ND ND ND ND 

Method 8150 
Pesticides/PCBs EPA NA NA ND ND ND ND 

Method 8080 
• Only analytes detected greater than laboratory detection limits are included in this table. 
b EPA primary drinking water MCL. 
c NMWQCC standards 

Notes: 
NE = Not established 
PAH = Polycyclic aromatic hydrocarbon 
PCB = Polychlorinated byphenyl 

Source: Results 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. 
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SECTION 2 

The groundwater samples collected from the Philips monitoring wells prior to 1996 were analyzed for 
halogenated volatile organics (EPA Method 801 0), TKN (EPA Method 351.2), and TOC (EPA 
Method 9060) (EPA, 1986). Table 2-11 presents a summary of that series of groundwater sample results 
that contained detections of PCE. Concentrations of PCE were detected at concentrations ranging from 
3.6 to 30 J.lg/L during this period. During the 1988 and 1989 sampling events the compound 
1,1 ,2,2-tetrachloroethane was detected at concentrations ranging from 9.2 to 30 J.lg/L. However, during 
this time 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, neither 
1,1 ,2,2-tetrachloroethane nor any other volatile compounds other than PCE had been detected in the 
groundwater samples from the Philips wells, nor have any been detected since. 

Since 1997 groundwater samples from the Philips' monitoring wells have been analyzed for VOCs (EPA 
Method 8260), SVOCs (EPA Method 8270), organochlorinated pesticides (EPA Method 8080) and 
RCRA metals (EPA Methods 600017000). These data along with the groundwater sample data from the 
COA NCLF wells are summarized in Table 2-12. Analytical results indicate that since 1997 the only 
organic compound that has been detected in the Philips' monitoring wells above applicable groundwater 
standards has been PCE. The temporal variation ofPCE in groundwater samples from the Philips' wells 
and the COA NCLF wells is depicted on Figure 2-14. Concentrations of carbon tetrachloride, 
chloroform, and freon-12 have been detected intermittently in the Philips monitoring wells; however, all 
concentrations have been below applicable standards. 

Concentrations of barium, chromium, lead, selenium, silver and zinc have been detected in various Philips 
monitoring wells intermittently during the last several years of quarterly sampling. However, the only 
detected metals concentrations that exceeded NMED water quality standards were chromium 
concentrations ofO.ll and 0.09 milligrams per liter (mg/L) in MW-3 and MW-4, respectively, during the 
April 1997 sampling event (the NMWQCC standard for chromium is 0.05 mg/L) and a silver 
concentration of 0.111 mg/L detected in MW -1 during the July 1998 sampling event (the NMWQCC 
standard for silver is 0.05 mg/L). The isolated occurrence of these metals exceedances in groundwater 
samples with no discernible pattern of repetitive occurrences in the same wells or of the same compounds 
suggests that these data represent naturally occurring variations in inorganic constituents in the 
groundwater. 

Other organic compounds (toluene and phenol) have been detected in some of the COA's NCLF wells. 
However, these compounds have not been detected in any of the Philips groundwater monitoring wells. 
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Table 2-11. Temporal History (1988-1995) for Tetrachloroethene and 
1,1,2,2-Tetrachloroethane Concentrations in Samples 

Obtained from MW-1, MW-2, MW-3, and MW-4 

Monitoring Well Numbers 
MW-1 MW-2 MW-3 MW-4 

Sample Date Parameter (~giL) (~giL) (~giL) (~giL) 

September 1988 1,1 ,2,2-tetrach1oroethane 30 14 30 NS 
Tetrach1oroethene 30 14 30 NS 

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

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

Tetrachloroethene 17 11 ND 17 
March 1990 Tetrachloroethene NS 13 NS NS 
June 1990 Tetrachloroethene 20 13 ND 8.1 
September 1990 Tetrachloroethene 17 11 ND 7.6 
December 1990 Tetrachloroethene 24 15 ND 11 
April 1991 Tetrachloroethene 11 4.7 ND 5.7 
June 1991 Tetrachloroethene 14 9.2 ND 6.5 
September 1991 Tetrachloroethene 12 11 ND 7.0 
December 1991 Tetrachloroethene 13 9.3 ND 6.2 
March 1992 Tetrachloroethene 13 9.5 ND 4.7 
May 1992 Tetrachloroethene 9.0 8.7 ND 4.8 
September 1992 Tetrachloroethene 11 10 ND 5.5 
January 1993 Tetrachloroethene 6.2 7.1 ND 5.4 
March 1993 Tetrachloroethene 8.3 7.2 ND 5.7 
June 1993 Tetrachloroethene 12 4 ND 3.6 
September 1993 Tetrachloroethene 13 9.9 ND 6.4 
November 1993 Tetrachloroethene 10 8.7 ND 5.6 
March 1994 Tetrachloroethene 9.8 9 ND 5.4 
July 1994 Tetrachloroethene 5.2 6.5 ND 3.8 
August 1995 Tetrachloroethene NS 6 ND 4.1 
November 1995 Tetrachloroethene 6.4 NS NS NS 
1996 Tetrachloroethene 7.4 6.6 ND ND 
January 1997 Tetrachloroethene 8.6 8.2 1 5.2 
April1997 Tetrach1oroethene 9.5 8.2 ND 5.6 
July 1997 Tetrachloroethene 4.7 3.9 ND 3.1 
October 1997 Tetrachloroethene 8.8 7.2 ND 4.8 
January 1998 Tetrachloroethene 9.6 9.2 ND 5.8 
April1998 Tetrachloroethene 9.5 10 ND 5.8 
July 1998 Tetrachloroethene 10 10 9.6 NS 
October 1998 Tetrachloroethene 8.8 7.5 NS 5.3 
January 1999 Tetrachloroethene 8.1 7.4 NS 5.4 
April1999 Tetrachloroethene 8.7 7.6 NS 5.5 
• Reported as method detection limit. 
Notes: I. Analyses performed using EPA Method 601 or 8010. 

2. NA =Results not available. NS = Well not sampled. NO = Analytc not detected. 

Reporting Limit 
Trip (~giL) 

Blank 

ND 1.0 
ND 0.5 
NA 1.0 
NA 0.5 
ND 0.5 
NA 1.0 
NA 0.5 
NA 0.5 
NA 0.5 
ND 0.5 
NA 0.5 
ND 0.5 
NA 0.5 
NA 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
NA 0.5 
ND 0.5 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Source: September 1988 through January 1993 data obtained from Table 6-2, PRC Environmental Management, Inc. (PRC), 1992. "RCRA Facility 
Assessment Report, Signctics Corporation, Albuquerque, New Mexico, NMD000709782," PRC Environmental Management, Inc., Dallas, Texas. January 
1993 through November 1995 data obtained from Philips Semiconductors central files. April 1996 data obtained from Table 3, Daniel B. Stephens and 
Associates, Inc., May 1996, "North American Philips Company Quarterly Ground-Water Monitoring Report," Daniel B. Stephens and Associates, Inc., 
Albuquerque, New Mexico. 1997 through 1999 data obtained !rom Philips Semiconductors. 
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Table 2-12. Temporal History for Depth to Groundwater 
MW-1, MW-2, MW-3, and l\lW-4a 

Depth to Groundwater 
Quarter and Year (feet) 

Measured MW-1 MW-2 MW-3 
Q3-1988 202.8 190.6 224.5 

_Q2-1989 203.1 191.2 224.8 
03-1989 203.0 192.0 225.0 
04-1989 202.0 192.0 225.0 
03-1990 203.0 192.0 226.0 
Q4-1990 203.0 192.0 226.0 
Q2-1991 204.5 192.6 227.0 
Q3-1991 209.0 193.0 220.0 
Q4-1991 204.0 193.0 227.0 
Q1-1992 206.0 193.0 228.0 
Q2-1992 205.0 193.0 228.0 
03-1992 206.0 194.0 228.0 
Q4-1992 205.0 194.0 228.0 
Q1-1993 205.0 194.0 229.0 

_Q2-1993 207.0 194.0 229.0 
03-1993 207.0 194.0 229.0 
04-1993 207.0 194.0 230.0 
Q1-1994 207.0 194.0 230.0 
Q3-1994 207.7 194.9 230.3 
Q3-1995 211.7 195.8 231.1 
Q2-1996 207.3 196.1 231.6 
Q4-1996 207.6 209.7 232.3 

Quarter and Year Depth to Groundwater 
Measured (fee!l 

MW-1 MW-2 MW-3 MW-4 NCLF-2 
Q3-1997 207.57 196.54 232.4 224.47 198.8 
Q4-1997 207.87 196.71 232.33 224.73 198.96 
Q1-1998 208.17 197 232.71 225.08 199.09 
Q2-1998 208.12 196.96 233.1 225.17 199.32 

Quarter and Year Depth to Groundwater 
Measured (feet) 

MW-1 MW-2 MW-3 MW-4 NCLF-2 NCLF-3 
_Q3-1998 208.6 197.4 233.1 225.6 199.7 205.1 
Q4-1998 208.5 197.3 231.7 225.5 199.5 205.0 
01-1999 208.6 197.4 NS 225.6 199.6 205.1 
Q2-1999 208.7 197.5 NS 225.7 199.8 205.2 
03-1999 208.92 197.77 NS 225.90 200.05 205.37 

Notes: 
Q 1 = First quarter. 
Q2 = Second quarter. 
Q3 = Third quarter. 
Q4 =Fourth quarter. 

Source: Data obtained from Philips Semiconductors central files. 
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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 
224.5 

NCLF-3 NCLF-4 
204.0 242.82 

204.24 243 
204.39 243.18 
204.7 243.84 

NCLF-4 NCLF-5 NCLF-6 
244.0 164.7 172.7 
224.1 164.5 171.5 
244.2 164.7 171.7 
244.1 164.8 171.8 
244.38 164.92 171.98 
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SHTION 2 

Depth to Groundwater 
Depth to groundwater in MW-1, MW-2, MW-3, and MW-4 has dropped from 6 to almost 8ft over the 
1988 to 1999 monitoring period (Table 2-12). The temporal variation in depth to groundwater is shown 
on Figure 2-15. Based on water level measurements collected from the Philips wells and the COA's 
NCLF wells in May 1999 the current groundwater flow direction under the former CML is southeast at a 
gradient of approximately 0.003 ft/ft (Figure 2-13). 

The general groundwater table elevation contours and flow direction presented in Figure 2-13 do not take 
into account the water level data that have been collected from Philips' well MW-3 and COA well 
NCLF-4. Recorded water levels at these locations appear to be disconnected from the overall 
groundwater flow model that is otherwise indicated by water levels measured over several years in the 
other COA and Philips' monitoring locations. Philips' well MW -3 has gone dry (the water table has 
dropped below the bottom of the well screen). Based on the location ofMW-3 and the elevation of the 
screened interval (approximately 4946 to 4976 feet above msl) there should be 10 to 15 feet of water in 
the well. Prior to going dry the water levels in MW-3 were consistently 7 to 8 feet lower than would have 
been predicted, culminating with a final drop of almost 8 feet from the forth quarter of 1998 to the first 
quarter of 1999 when the well finally went dry. 

The water level data from MW-3 alone might lead to one to suspect there had been a fundamental 
problem with the original well installation or an incorrect survey of the ground surface elevation; 
however, water level data from the more recently installed COA well NCLF-4 display similar anomalies. 

NCLF-4 consistently has water level elevations approximately 5 feet lower than would be expected. The 
July 1999 water level measurements collected indicated that the water level in NCLF -4 was 
approximately 5 feet lower than that in Philips' well MW -4 which is only located approximately 400 feet 
west. The maximum water level difference seen over almost the whole area of interest (between NCLF-5 
and MW -4, a distance of 2, 700ft) is only a total of approximately 8 feet. Well NCLF-4 is located 
roughly 1,000 feet almost directly south ofMW-3. The anomalous water levels seen in these two wells 
suggest that some significant hydrogeologic changes occur moving east from the Philips' site towards the 
Interstate-25 corridor. 

Water level measurements from the other monitoring well locations are all consistent with each other. 
Those data depict an overall groundwater flow direction to the southeast with a fairly flat hydraulic 
gradient (0.003 ft/ft). If the data from MW-3 and NCLF-4 are considered with the data from the other 
locations the groundwater flow direction would essentially make a 90 degrees tum across the eastern 
500 feet of the site, changing to a northeast direction and having a hydraulic gradient of greater than 
0.01 ft/ft. 

2.2.2 Conceptual Model 

2.2.2.1 Nature and Extent of Contamination 

Groundwater Contamination 
The western, upgradient extent of PCE contamination in the groundwater has been delineated by COA 
well NCLF-5, which has displayed a non-detect value for PCE since its installation in early 1998. The 
northern edge of the PCE plume is monitored by COA well NCLF-6. Well NCLF-6 has consistently 
shown low PCE concentrations (1.7-1.8 IJ.g/L) since its installation in early 1998. The presence ofPCE in 
the NCLF-6 is notable since that well is installed approximately 1,300 feet upgradient ofthe northern 
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SECTION 2 

edge of the areas of the former CML located on the Philips' property. Well NCLF-6 is even upgradient of 
the northernmost cell of the former CML, which is located in the privately-owned properties between 
San Diego and Venice Avenues, north ofthe Philips' site. 

The most upgradient well located immediately adjacent to the Philips' site is NCLF-2. This well has 
consistently displayed PCE values commensurate with those levels seen in Philips' wells MW-1 and 
MW-2, making it consistently among the top 3 to 4 wells with the highest PCE concentrations. In fact, 
during the sampling conducted in the first two quarters of 1999, well NCLF-2 had the highest PCE 
concentrations. The range ofPCE concentrations that separate the three wells with the highest levels is 
typically 1 to 2 f.!g/L. However, the absolute value difference between the higher recent concentrations in 
NCLF-2 and the Philips' wells is not as important as the information that significantly degraded 
groundwater may be entering the portion of the former CML located on the Philips' site from up gradient. 

The southern extent of the PCE plume, to date has not been constrained since the southernmost well for 
which sampling data are available (COA well NCLF-3), has displayed elevated PCE concentrations (3.6 
to 12 f.!g/L) since 1997. However, two additional COA wells (NCLF-7 and NCLF-9) have been installed 
along Oakland Street approximately 1,500 feet south of the southern edge of the former CML site. These 
wells are anticipated to help constrain the southern extent of PCE contamination above EPA MCLs in the 
groundwater. Initial results from NCLF-7 indicate that PCE was detected at a concentration of 1. 7 f.!g/L, 
which is below the EPA MCL. Sample results from NCLF-9 are not yet available. 

The eastern boundary of the PCE contamination in groundwater has been partially constrained. Samples 
from Philips well MW -3 did not indicate the presence of any VOCs for six quarters of sampling, with the 
exception of a single minor occurrence of PCE ( 1 f.!g/L) and single anomalous occurrences of carbon 
tetrachloride and chloroform during the two initial quarters of sampling. From July 1997 to April 1998 
sample results from MW-3 were non-detect for all VOCs. Between the April and July 1998 sampling 
rounds the declining water table level in the MW-3 area dropped below the bottom of the MW-3 screen 
causing the well to go dry and no longer be samplable. The non-detect PCE results from MW -3 before it 
went dry did delineate the eastern extent of the groundwater plume. However, since that monitoring point 
is no longer functional, it cannot be used to continue to document that PCE contamination has not 
migrated further east from the former CML site. 

The vertical extent ofPCE contamination in the groundwater has not been determined. No monitoring 
wells have been installed to greater depths in the aquifer in the area directly beneath the former CML site 
to determine the vertical extent of contamination. 

The source of the PCE in the groundwater and the full horizontal and vertical extent of groundwater 
contamination have not been established. The sampling and analysis plan presented in Section 3.0 
addresses these data gaps. 

Subsurface Soil Contamination 
The only subsurface soil samples that have been collected to date from the former CML site have not 
indicated the presence of any anthropogenic contamination. During subsequent investigations some 
additional subsurface soils samples need to be collected to confirm these conclusions. 

Surface Soil Contamination 
The nature and extent of surface soil contamination has not been fully defined and the existence of such 
contamination needs to be confirmed. Additional sampling will be done to confirm whether the 
concentrations of SVOCs and pesticides detected in samples collected from the northwest portion of the 
site are indicative of contamination of the surface soils related to the former CML or are due to localized 
impacts from materials and surface water drainage from the adjacent parking lot areas. 
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Methane Migration 
The installation of 35 methane vent wells and monitoring of those locations from 1981 to 1993 
adequately delineated the nature and extent of methane associated with the former CML. Monitoring was 
discontinued in 1993 after methane ceased to be detected at the various monitoring points. 

Landfill Waste 
Several previous investigations and compilation of historic data has adequately delineated the general 
nature and extent of the waste material that was disposed of in the former CML. Additional delineation 
of possible specific PCE sources within the landfill material will be conducted by performing a soil gas 
survey. 

Overall Conceptual Site Model 
The overall conceptual site model that can be developed based on the existing data is that the historic 
operation of the former CML site indicates that the site operated as a municipal landfill for roughly 
2 years. Several areas (including two on what is now the Philips site and one on now privately-owned 
property north of San Diego Avenue) were used for disposal of mainly domestic waste. The makeup of 
the landfill material has been documented by sampling and analyzed for hazardous constituents. No 
hazardous constituents were identified during in the samples, but the possibility remains that portions of 
the landfill may contain materials that could be acting as a source ofVOC contamination. However, it 
should be noted that the northernmost cell of the former CML, located on the properties north of the 
Philips' site, could contain potential contaminant sources as well. 

Limited surface soil contamination at the site was identified during an EPA site investigation in 1992. 
Sample locations were immediately adjacent to the large parking lot area at the Philips' facility and the 
identified SVOC contaminants that exceed applicable regulatory screening levels could potentially be 
associated with materials from the asphalt parking lot and/or surface water runoff impacts from the 
asphalt areas. Pesticides were also identified in some of the surface soil samples with some apparently 
exceeding applicable screening level. However, elevated detection levels and nonagreement between 
chromatograph readings caused those results to all be flagged as estimated and the reported values may be 
suspect. Additional surface soil sampling needs to be conducted in such a manner to avoid collection of 
samples that have experienced possible impacts from parking lot area materials and runoff and with 
appropriate laboratory care taken to generate unflagged data before an accurate conceptual model of 
potential surface soil impacts from materials in the former CML can be generated. Whether the SVOC 
and/or pesticide contamination in the surface soils at the site is confirmed or not will not influence or alter 
the conceptual model related to the groundwater issues at the site. 

To date subsurface soil samples have not indicated the presence of contamination. Soil samples collected 
from depths ranging from 20 to 40 feet bgs at locations EB-1 and EB-2 and during the installation of 
MW -3 and MW -4 did not indicate the presence of any VOCs in the soils. These depths would have been 
below the vertical extent of landfill materials and the absence of contamination in the soil suggests that, at 
least at those locations, vertical migration into the soil of landfill leachate or materials did not occur. In 
the MW-4location, concentrations ofPCE in the groundwater do occur above the EPA MCL. 
Conceptually this indicates that the source of the PCE contamination at that location is an upgradient 
source in the groundwater as opposed to landfill materials located in the immediate vicinity overlying that 
area. 

The conceptual groundwater site model is complicated by the anomalous water levels observed in wells 
MW-4 and COA NCLF-4, which are 5 or more feet lower than would be predicted based on the water 
levels observed in the other monitoring locations. If the unusual water level data from MW -4 and 
NCLF-4 are put aside, the contaminant data and groundwater elevation data suggest that the basic 
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hydrogeologic conceptual site model is a water table aquifer system with groundwater flowing from a 
northwest to southeast direction with a relatively flat hydraulic gradient of 0.003 ft/ft. 

Contamination has been observed at the highest levels in the monitoring wells located in the central 
portion of the Philips' site and in the wells on both the upgradient and downgradient sides of the site. 
Concentrations of PCE have been detected in all but one well, NCLF-5, including the most upgradient 
well NCLF-6, which is located over 1,000 feet north of the Philips' site. The widespread occurrence of 
PCE in wells on both the downgradient and upgradient sides of the Philips' site could suggest several 
possible PCE sources and contaminant transport mechanisms. 

PCE contamination may be migrating both up and downgradient from the former CML area on the 
Philips' site by vapor transport in the vadose zone, with contaminants then transferred to groundwater. 
The PCE may be moving up and downgradient in the groundwater by dispersion in additional to moving 
by groundwater flow. There may be a PCE source upgradient of the Philips' site or there may be multiple 
sources ofPCE, perhaps within the Philips' portion of the former CML and/or the northern portion of the 
former CML, which is not located on the Philips' property. Additional data need to be collected to better 
develop a site model of PCE distribution in the groundwater and groundwater flow at the site, particularly 
on the eastern edge of the site where the anomalous MW-3 and NCLF-4 water levels are observed. 

2.2.2.2 Fate and Transport 

Fate and Transport of Primary COC -PCE 
The historic groundwater data has indicated that the basic nature of the contamination in the groundwater 
at the Philips' site is solely PCE. 

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, a variety of commercial manufacturing and commercial services surround the site to the west, south, 
and east, and vacant land to the north is zoned for commercial use. 

Ecological Receptors 
Local ecology in the area of the former CML is based on a visit to the site by a wildlife ecologist (IT, 
1996b ). The original vegetation of the former CML site was probably a semiarid grassland, typical of the 
east mesa of the Rio Grande Valley. This grassland is typified by such species as galleta (Hilaria 
jamesii), sand dropseed (Sporobolus cryptandrus), ring muhly (Muhlenbergia torreyi), and Indian 
ricegrass (Oryzopsis hymenoides). Moderately disturbed remnants of this grassland vegetation are found 
east and north of the site. The current vegetative community 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 (Sa/sola kali), summer cypress (Kochia scoparia), three-awns (Aristida spp.), and fluffgrass 
(Tridens pulchel/us). 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 drop seed 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 
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(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 
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. 

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 mile to the east. The site is used by small 
mammals (rodents, rabbits, and hares). Little of the habitat is expected to be attractive to birds. The 
presence of scat indicates occasional visits by coyotes, but visits by other predators, such as raptors, are 
probably rare. 

Federally listed threatened or endangered species known from Bernalillo County include the Rio Grande 
silvery minnow (Hybognathus amarus), the bald eagle (Haliaeetus leucocephalus), the American 
peregrine falcon (Falco peregrinus anatum), the whooping crane (Grus americana), the Mexican spotted 
owl (Strix occidentalis Iucida), 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 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). 

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 miles northwest of the site. The contribution of surface runoff 
from this site to the river system during rainfall events will be insignificant. 

Potential Transport Mechanisms and Receptor Pathways 
Air. The air pathway is not a potential pathway for human or ecological receptors because vegetation and 
asphalt cover much of the surface above the former CML south of San Diego Avenue, which reduces or 
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 and furthermore, methane gas has 
ceased to be detected at the site. Therefore, there are no inhalation and ingestion exposure pathways for 
air media. 
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Soil. The ingestion 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 proximity of residential neighborhoods could potentially represent a viable exposure pathway 
for children or adults that may enter the site; however, the Philips site, including the former CML area is 
considered a secure site. The site is monitored with security cameras and personnel and access is 
restricted for nonsite workers. Children or adults that enter the site without permission would be 
identified and escorted from the site in a timely manner. 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 miles to the northwest (Rio Grande) and 1.5 miles 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 primary 
source of potable water for residential, municipal, and commercial uses in the COA and surrounding 
areas. Receptor exposure is primarily through ingestion and inhalation (shower), and to a lesser extent 
dermal exposure. 

Water supply wells that occur within a 1-mile radius of the former CML site were identified by 
conducting searches at the New Mexico State Engineers Office. Thirty-nine wells were identified within 
a 1-mile radius of the former CML and these wells included residential, community, commercial, 
irrigation, and exploration wells. In some cases, the exact physical address of a well could not be 
determined; however, based on the Township and Range designation on the well permit the well may 
occur within a 1-mile radius of the former CML and is therefore included for the purposes of this report. 
Table 2-13 lists the nonmonitoring wells identified within a 1-mile radius of the former CML and 
Figure 2-16 shows the approximate well locations. 
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Well 
Location 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 d 
15 d 

16 d 

17 d 
18 d 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 d 

31 d 
32dd 

33 
34 
35 

State Engineer 
Record Number 

RG46860 
RG42744 
RG60927 
RG60928 
RG60932 
RG69117 
RG63096 
RG60443 

RG03813 2 
RG00055-B-S 

RG03813 
RG32551-EXPL-l 
RG32551 EXPL 

RG46215 
RG03399 
RG28983 
RG59047 
RG43061 
RG00929 
RG68356 
RG68355 
RG61952 
RG15018 
RG15014 
RG25528 
RG13102 
RG04479 
RG04481 
RG04482 
RG36315 
RG23972 
RG27832 
RG54723 

RG00055-A-5 
RG62070 

-----

Table 2-13. Wells Within 1-Mile Radius of the Former Coronado Municipal Landfill 
----

Screen Groundwater Approximate ~ 
Year Total Depth Interval Flow Relative to Distance from Site 

Location a Drilled (feet b~s) b (feet b~s) b Use Site c (feet) 
TllN R3E Sec.l 310 1987 NA NA Residential Upgradient 5,250 N 

(j 

:::l 
~ 
"-' 

TllNR3ESec.l310 1984 270 260-270 Community Up gradient 5,000 N 
TllNR4ESec.7133 1994 720 710-720 Residential Transgradient 4,100 NE 
TllN R4E Sec.7 134 1994 659 649-659 Residential Transgradient 4,900 NE 
T llN R4E Sec.7 143 1994 651 641-651 Residential Trans gradient 5,250 NE 
T llN R4E Sec.7 311 1998 625 595-625 Residential Trans gradient 5,250 NE 
TllN R4E Sec.7 312 1995 625 580-620 Residential Trans gradient 5,250 NE 
TllN R4E Sec.7 321 1994 600 560-600 Residential Trans gradient 5,280 NE 
TllN R3E Sec.l2 230 1969 NA NA NA Trans gradient 2,750 NE 
TllN R3E Sec.l2 230 1969 NA NA NA Trans gradient 2,750 NE 
TllN R3E Sec.l2 230 1969 NA NA NA Trans gradient 2,750 NE 
TllN R3E Sec.l2 430 1979 662 None Exploration Downgradient 1,250 E 
TllN R3E Sec.l2 430 1980 550 510-550 Exploration Downgradient 1,250 E 

TllN R3E Sec.ll 1986 NA NA Residential Upgradient NA 
TllN R3E Sec.ll 1959 NA NA Residential Upgradient NA 
TllN R3E Sec.ll 1977 NA NA Residential Upgradient NA 
TllN R3E Sec.ll 1994 80 70-80 Residential Up gradient NA 
TllNR3ESec.ll 1985 NA NA Residential Upgradient NA 

TllN R3E Sec.ll 130 1957 NA NA Residential Up gradient 5,500NW 
TllNR3ESec.ll131 1997 250 238-250 Residential Up gradient 5,700NW 
TllN R3E Sec.ll 131 1997 250 238-250 Residential Up gradient 5,700NW 
TllN R3E Sec.ll 131 1995 120 ?-120 Residential Upgradient 5,800NW 
TllN R3E Sec.ll 311 1967 NA NA Residential Upgradient 5,750NW 
TllNR3ESec.ll311 1967 NA NA Residential Upgradient 5,650NW 
TllNR3ESec.ll313 1974 NA NA Residential Upgradient 5,600 w 
T llN R3E Sec.ll 331 1965 NA NA Residential Up gradient 5,600 w 
TllN R3E Sec.ll 334 1963 NA NA Commercial Up gradient 4,750W 
TllN R3E Sec.ll 334 1963 NA NA Irrigation Up gradient 4,750 w 
Tl1N R3E Sec.l1 431 NA NA NA Commercial Upgradient 3,000 w 

TllN R3E Sec.l3 1983 NA NA Commercial Downgradient NA 
TllN R3E Sec.13 1973 NA NA Irrigation/commercial Downgradient NA 
TllN R3E Sec.13 1976 NA NA Residential Downgradient NA 

TllN R3E Sec.13 232 1991 NA NA Residential Downgradient 2,750 SE 
Tl1N R3E Sec.13 333 1998 NA NA Commercial Downgradient 3,750 s 
TllN R3E Sec.13 434 1996 NA NA Residential Downgradient 5,500 SE 

------
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Well 
Location State Engineer 
Number Record Number 

36 RG64425 
37 RG64071 
38 RG54882 

Table 2-13. Wells Within 1-Mile Radius of the Former Coronado Municipal Landfill, continued 

Screen Groundwater 
Year Total Depth Interval Flow Relative to 

Location a Drilled (feet b_gs) b (feet bgs) b Use Site c 

Tl1NR4ESec.18113 1996 NA NA Residential Downgradient 
T11NR4E Sec.l8 133 1996 NA NA Residential Downgradient 
TllN R4E Sec.l8 134 1992 NA NA Residential Downgradient 

Approximate 
Distance from Site 

(feet) 
4,150 SE 
4,750 SE 
5,000 SE 

39 I NA I TllN R3E Sec.l2 444 I NA I NA I NA I Irrigation/commercial[ Downgradient I 3,250 E 
a Well location obtained from the New Mexico Environment Department, 1996, Letter from D. Conover toR. Abitz, New Mexico Environmental Department, Santa Fe, 

New Mexico. Monitoring wells are not required to be registered with the New Mexico State Engineer. 
b Well depth and screen interval taken from New Mexico State Engineer Well Records. Total depth and screen intervals are not available for missing records. 
c Groundwater flow relative to contours shown on Figure 2-6. 
d Exact well location was not provided in legal description provided by the New Mexico State Engineer and is not plotted on Figure 4-1. 

Note: 
The location numbering system for the wells summarized in Table 4-1 is based on the State of New Mexico identification system as employed by the State Engineer 
Office. A number designates a well and locates its position to the nearest 10-ac tract in the land network (Table 4-1 and Figure 4-1). The location number is divided into 
four segments. The first segment denotes the township north or south of the New Mexico base line, the second segment indicates the range east or west of the New 
Mexico principal meridian, the third segment indicates the number of the section within the township, and the fourth segment indicates the 10-ac tract in which the well 
is situated. A section is divided into four quarters, with the first digit of the fourth segment indicating the quarter section (e.g., 2 indicates the northeast quarter section). 
Similarly, the quarter section is divided into four 40-ac tracts and numbered in the same manner, with the second digit of the fourth segment denoting the 40-ac tract of 
interest. The 40-ac tracts are divided into four 10-ac tracts, with the third digit of the fourth segment denoting the 10-ac tract. For example, well location number T 11 N 
R3E Sec.12 114 indicates the well is in the southeast 10-ac quarter of the northwest 40-ac quarter of the northwest quarter of Section 12, Township 11 North, Range 3 
East. 

E 
N 
NA 
NE 
NW 
R 
s 
SE 
Sec. 
T 
w 

=East. 
=North. 
=Not available. 
=Northeast. 
=Northwest. 
=Range. 
=South. 
= Southeast. 
=Section. 
=Township. 
=West. 
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SECTION 2 

The nearest residential well that has been identified is approximately 0.5 mile downgradient and southeast 
of the site (33, Figure 2-16). Five additional residential wells are downgradient and within a 1-mile 
radius of the site. Several other residential wells are located trans gradient or upgradient wells of the site. 
Well locations are shown in Figure 2-16 and Table 2-14 provides a description of the wells and 
construction details. 

The nearest municipal wells are outside the 1-mile radius in the Coronado Well Field, approximately 
1.5 mile southeast of the former CML. 

The nearest commercial or irrigation well is approximately 0.5 mile upgradient and west of the site (29, 
Figure 2-16). There are six additional irrigation and commercial wells within a 1-mile radius of the site: 
three upgradient and three downgradient (Figure 2-16). Two irrigation wells listed in Table 2-13 are not 
shown on Figure 2-16 because they lack a detailed location reference. 

There are two exploration wells approximately 0.25 mile downgradient and east of the site (12 and 13, 
Figure 2-15), and there are three wells for which no use is identified ( 9, 10 and 11, Figure 2-15). 
Table 2-12 gives a description of the wells. 

The four existing Philips monitoring wells, MW-1, MW-2, MW-3, and MW-4, are located within the 
boundaries of the former CML. There are currently eight additional COA monitoring wells installed 
within a 1-mile radius of the site, with a ninth monitoring well scheduled for installation in September 
1999. Four of the COA monitoring wells are on the upgradient side of the former CML area, four are 
downgradient, and the ninth well proposed for installation will also be located downgradient of the CML 
site. Table 2-14 provides a description of the wells and the well construction details and Figure 2-13 
shows the locations of the monitoring wells relative to the former CML site. 

The State Engineers Office does not require monitoring wells to be registered with the state; therefore, 
review of State Engineers records does not provide information on additional monitoring wells that may 
exist within a 1-mile radius of the site. 

2.2.2.3 Data Gaps 

Based on a review of previous investigations results and potential receptor pathways, remaining data gaps 
and needs were identified and the sampling plan presented in Section 3.0 has been developed to address 
the nature and extent of COCs in soil and water media. Table 2-15 summarizes the data needs for the 
HSW A Module requirements and identifies the remaining sampling and analysis actions necessary for 
obtaining needed data. 
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Table 2-14. Philips and City of Albuquerque Monitoring Wells Within 1-Mile Radius of the Former Coronado Municipal Landfill 

Well Land Surface Top of Casing Groundwater Approximate 

~ 
('] 
::::j 

~ 
Location Elevation Elevation Total Depth Screen Interval Flow Relative to Distance from Site "-> 

Number Location a (MSL) (MSL) (feet below TOC) (feet bgs) Site b (feet) 
MW-1 T liN R3E Sec.12 330 5168.17 5168.70 230 199.5-229.5 at site Within site 
MW-2 TllN R3E Sec.l2 330 5158.15 5159.36 245 200-230 at site Within site 
MW-3 TllN R3E Sec.l2 340 5185.48 5186.43 240.5 209.5-239.5 at site Within site 
MW-4 TllN R3E Sec.12 340 5182.46 5182.94 240 209.5-239.5 at site Within site 

NCLF-1 Tl1NR3ESec.ll413 NA 5107.59 181.44 135-175 Upgradient 2,000NW 
NCLF-2 TllN R3E Sec.12 313 5162.99 5162.64 222.74 196-216 Up gradient Adjacent 
NCLF-3 TllN R3E Sec.12 333 5160.75 5162.43 221.89 195-215 Downgradient Adjacent 
NCLF-4 TllN R3E Sec.12 343 5194.69 5196.3 264.4 237-257 Downgradient Adjacent 
NCLF-5 T11N R3E Sec.11 423 5128.76 5129.77 187.5 162-182 Upgradient 1,000 NW 
NCLF-6 Tl1N R3E Sec.11 244 5139.55 5138.98 191 166-186 Up gradient 1,250 N 

NCLF-7 c TllN R3E Sec.13 113 NA NA NA 210-230 Downgradient 1,100 s 
NCLF-8 c TllN R3E Sec.12 333 NA NA NA 240-260 Downgradient Adjacent 

NCLF-9 c.ct Tl1N R3E Sec.13 123 NA NA NA NA Downgradient 1,250 SE 
a See note below for a description of location notation. 
b Groundwater flow relative to contours shown on Figure 2-12. 
c Land surface and TOC elevations for NCLF-7, NCLF-8, and NCLF-9 have not been surveyed. 
d NCLF-9 is scheduled for construction in September, 1999. 

Notes: 
E =East. 
N =North. 
NA =Not available. 
NW =Northwest. 
R =Range. 
s =South. 
SE = Southeast. 
Sec. =Section. 
T =Township. 
TOC = Top of Casing. 
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Table 2-15. HSWA Module Requirements Related to Contamination 
Characterization at SWMU #8, Former Coronado Municipal Landfill 

N 3( d}-Contamination Characterization 
HSW A Module Requirement Data Need 

N.3(d)(I) Fully delineate horizontal extent of PCE contamination in 
Characterize horizontal and vertical extent of groundwater to the north, east, and south of the former CML site 
groundwater contamination by installing three additional monitoring wells as shown on 

Figure 3-1 in Section 3.0. 
Determine the velocity of contaminant Conduct testing of existing wells and new wells to determine 
movement hydrogeologic properties. 
N.3(d)(ii) Confirm and/or delineate SVOC and pesticide contamination in 
Characterize horizontal and vertical extent of surface soils in the former landfill area by collecting five soil 
soil contamination and chemical properties of samples as shown on Figure 3-2 in Section 3.0. Confirm absence 
soil within contaminant source area of subsurface soil contamination by collecting soil samples 

during well installations. 
N.3(d)(iii) None. The nearest surface-water feature is the Rio Grande, 
Characterize surface water and sediment located approximately 2.5 miles northwest of the former CML. 
contamination 
N.3(d)(iv) Characterize surface-soil contamination as indicated above. 
Characterize particulate and gaseous Collect gas samples from existing methane gas vents and from 
contaminants released into the atmosphere soil-gas survey sampling points (as shown in Figure 3-3 in 

Section 3.0) and analyze for COCs to determine if soil gas 
contaminants are a potential contaminant transport mechanism or 
exposure route. 

N.3(d)(v) Collect gas samples from existing methane gas vents and from 
Characterize the nature, rate, and extent of soil-gas survey sampling points (as shown in Figure 3-3 in 
releases of reactive gases Section 3.0) and analyze for COCs to determine if soil gas 

contaminants are a potential contaminant transport mechanism or 
exposure route. 

Notes: 
CML = Coronado Municipal Landfill. 

The primary data need is to determine the nature and extent of contamination located at the Philips 
facility and to determine whether the former CML is the source for PCE detected in groundwater samples 
from MW-1, MW-2, and MW-4 or if the PCE contamination is originating from an offsite source. 
Additional samples will be collected to characterize the nature and extent of COCs in groundwater and 
soil. This characterization will include defining the vertical and horizontal extent of COCs previously 
identified as being present in soil and groundwater samples. 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 during installation of additional monitoring wells to identify 
potential COCs in the soil underlying the fill and to investigate the potential migration of COCs from the 
former CML. A soil-gas survey within the CML area will be conducted to identify potential source areas 
that may exist and to evaluate soil gas as a potential contaminant transport mechanism and possible 
exposure source. There are currently no additional data needs for physical and environmental media 
characterization (e.g., geology, sensitive species). A sensitive species survey will not be performed 
because sensitive species are absent from the site. Level III analyses (EPA, I 987) will be performed on 
all media samples to obtain data of sufficient quality to perform human health and/or ecological risk 
assessment calculations, if needed. 
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2.2.3 Sampling Activities 

2.2.3.1 Contaminant Source 

The PCE that has been identified in the groundwater below the site is presumably from the former CML. 
However, the presence ofPCE contamination in upgradient monitoring wells suggests that the former 
CML may not be the only source ofVOC contamination in the groundwater. The surface soil 
contamination that has been identified at the site needs to be confirmed. If confirmed, then materials 
placed in the former CML may be the source of these compounds. However, the presence of SVOCs 
possibly associated with asphalt parking lot materials and runoff and pesticide compounds that are widely 
used suggests that contamination in the surface soils could be due to runoff from other sources. Previous 
investigations have not identified subsurface contamination. 

2.2.3.2 Media Characterization 

Impacts to groundwater will be characterized by collecting and analyzing groundwater samples from 
existing and proposed monitoring well locations. Surface and subsurface soil characterization will be 
conducted by collecting and analyzing additional soil samples. Soil gas, as an indicator of a subsurface 
contaminant source and a possible contaminant transport mechanism, will be evaluated by conducting 
onsite soil gas survey activities. Investigative samples will be collected and analyzed in outlined in this 
Work Plan and the attached Data Management Plan and Data Collection Quality Assurance Plan. 
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SECTION 3 

3. DATA COLLECTION DESIGN AND PROCEDURES 

3.1 Data Quality Objectives (DQOs) 

The 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, 1987). The level of detail, analytical level, and 
data quality requirements are dependent upon the intended use of the data. The DQO development 
process also helps to specify the level of uncertainty that a decisionmaker is willing to accept in results 
derived from environmental data when the results are used in a regulatory or programmatic 
decisionmaking (e.g., establishing analytical method requirements or sampling protocols). 

The DQOs for the sampling activities are to establish the vertical and horizontal extent of contamination 
in groundwater, and surface and subsurface soil; to establish whether detected concentrations of PCE in 
groundwater samples from MW -1, MW -2, and MW -4 are the result of an offsite source or a source within 
the former CML; to identify possible COC sources within the former CML, if any exist; and to determine 
the hydraulic conductivity and groundwater velocity below the site. A more detailed discussion of the 
DQO process and the specific DQOs for this Work Plan are presented in Annex I. 

3.2 Quality Assurance/Quality Control (QAJQC) 

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 protocols. A groundwater sample duplicate will be collected from one 
of the proposed monitoring wells, and duplicate surface and subsurface soil samples will be obtained as 
well. Duplicate samples will be collected at a frequency ofS percent (one duplicate per 20 samples). All 
duplicates will be analyzed for the same parameters as the original samples. 

Equipment rinsate samples will document the effectiveness of the decontamination processes. 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, shovel, etc. into appropriate sample bottles. Equipment rinsate blanks will be collected at a 
frequency of one per day. 

All samples collected during the RFI activities at the former CML will be analyzed according to the 
methods listed in tables in the following sections. The Data Collection Quality Assurance Plan (DCQAP) 
(Annex I) specifies requirements on laboratory quality assurance/quality control and data validation. 
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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3.3 Field Activities 

The field activities that will be conducted during this RFI are as follows: 

• Installation and sampling of three additional monitoring wells to delineate the vertical and 
horizontal extent of identified PCE contamination in groundwater. 

• Continued collection and analysis of groundwater samples from the existing site monitoring wells 
(MW-1, MW-2, and MW-4), the COA NCLF wells, and an identified downgradient residential 
supply well. 

• Surface soil sampling in the former CML area to confirm the presence of and/or delineate the 
extent of previously detected SVOC and pesticide compounds. 

• Subsurface soil sampling during installation of proposed monitoring wells to assess the potential 
presence of contamination in the subsurface vadose zone. 

• Conduct soil gas survey activities to investigate possible contaminant source areas in the former 
CML and evaluate soil gas as a potential contaminant transport mechanism. 

• Conduct slug testing activities to collect hydrogeologic data for site. 

The details of each field activity are discussed below. Standard operations and procedures for conducting 
the various field activities are provided in Appendix B. 

3.3.1 Groundwater Monitoring Well Installation 

Philips proposes to install three new monitoring wells, MW -5, MW -6, and MW -7 (Figure 3-1 ). MW -5 
will be placed immediately south of existing MW -1 but installed and screened at a greater depth than 
MW-1 to investigate the vertical extent ofPCE and other potential COCs. Currently all the existing 
Philips' wells are screened at the water table and only monitor the upper portion of the aquifer. This 
location was selected because past groundwater samples collected from MW -1 have had the highest PCE 
concentrations relative to samples from MW-2, MW-3, and MW-4. The screen interval of proposed 
MW-5 is anticipated to be approximately 280 to 300 feetbgs. The screen interval ofMW-1 is 199.5 to 
229.5 feet. The depth of completion for MW -5 may be altered slightly based on results from the COA 
NCLF-8 well, which was installed and screened from 240 to 260 feet bgs. Initial analytical results from 
NCLF-8 indicate the presence ofPCE at a concentration of2.8 ~giL in the aquifer at that screen depth. 
This concentration is below the EPA MCL, but depending on continued sample results from NCLF-8, the 
proposed screen interval for MW-5 may be modified to provide the best possible resolution of the vertical 
extent of PCE contamination. 

Proposed well MW-6 will be located on the extreme east side of the Philips property adjacent to 
Interstate-25 (Figure 3-1) and will be completed at the top of the groundwater table. Ideally a well would 
be placed on the eastern site oflnterstate-25 in the area where Interstate-25 intersects Glendale Avenue; 
however the COA has already considered placing a well in that area and found that logistically there are 
few accessible sites with sufficient room to drill a monitoring well. The eastern side oflnterstate-25 will, 
however, be investigated as a possible alternate location for proposed well MW-6. The MW-6location 
will monitor the potential offsite migration ofPCE and its degradation products, replace MW-3, which 
went dry in 1998, and help further investigate the anomalous water level elevations observed on the 
eastern portion of the site. 
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SECTION 3 

A third monitoring well, MW-7, will be installed approximately 2,500 feet north of the former CML site, 
near the intersection of Balloon Fiesta Parkway and San Mateo. This well will be installed to define the 
northern extent of PCE in groundwater since the northernmost COA well, NCLF-6, has repeatedly 
displayed 1 to 2 J..l.g/L concentrations of PCE. A potential problem with installation of a northern 
monitoring well is gaining access to one of the private properties in that area or to a COA right-of-way 
area. If access arrangements cannot be made in the general proposed area, this monitoring well may not 
be able to be installed. 

In the event perched groundwater is encountered in any of the boreholes during drilling, the geologic 
characteristics of the materials will be described, and a groundwater sample will be obtained, if possible. 

Groundwater monitoring well installation and construction procedures are summarized below: 

• The well(s) will be single-cased, nominal, 4-inch inside diameter (I.D.) polyvinyl chloride (PVC) 
monitoring wells. Well MW-5 is anticipated to be completed to a total depth of approximately 
260 feet bgs; wells MW-6 and MW-7 will be screened across the water table and are anticipated 
to be completed to total depths of approximately 250 and 190 feet bgs, respectively, based on 
water levels observed in MW -3 and NCLF-6. Final well depths will depend on the static water 
level depths encountered. A site map and the proposed well locations are shown on Figure 3-1. 

• Wells will be installed using an air rotary casing hammer or dual wall percussion drilling 
technique. The techniques are effectively equivalent from the point view that they do not require 
addition of drilling fluids to advance the borehole. A decision on which method will be used will 
be made based on subcontractor availability. During drilling operations, the material being 
drilled with be geologically logged, by an onsite hydrogeologist, as best as possible, from the 
returned drill cuttings. 

• From each proposed well installation location, subsurface soil samples for analytical analysis will 
be collected from a minimum of two intervals. At the proposed well locations split-spoon 
samples will be collected at 5-foot intervals for the entire borehole length. All split-spoon 
samples will be screened with a volatile organic vapor detector to determine whether VOCs are 
present in the soil. If evidence of VOC vapors are detected (i.e., a sustained soil headspace 
reading greater than background readings), a soil sample will be collected. If no samples display 
a photoionization detector (PID) detection, at minimum, the sample from 30 feet bgs and the 
sample collected from immediately above the water table will be collected and analyzed for 
RCRA metals, VOCs, SVOCs, and chlorinated pesticides. At location MW-5 split-spoon 
samples for geologic logging will be collected at 5-foot intervals below the water table to 
evaluate the presence of any confining units. No analytical samples will be collected for 
laboratory analysis below the water table because it is not appropriate to collect a saturated soil 
sample. 

• Well development will consist of mechanical bailing and surging followed by continuous 
pumping until water quality parameters have stabilized. 

• Drill cuttings and development and purge water will be managed as outlined in the Investigation
Derived Waste Management Plan (IDWMP) section of this Work Plan. 
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3.3.2 Slug Testing Activities 

Philips' monitoring wells MW-1, MW-2, and MW-4 through MW-7 (the water level in MW-3 has 
dropped below the screened interval and the well is now dry) will be slug-tested to determine the 
hydraulic conductivity, which will be used to calculate an average linear groundwater velocity. The 
groundwater velocity will be used to estimate the possible time of potential COCs in the former CML 
area to migrate to areas of identified offsite wells downgradient of the former CML. The benefit of slug 
testing is the ability to implement multiple tests at multiple locations within the time and budgetary 
limitations of a given investigation. This allows for the collection of and hydrogeologic analysis of a 
larger database and comparisons of results from multiple locations allowing for better resolution of a true 
sitewide hydrogeologic conceptual model. 

Hydrogeologic data from six monitoring well locations on and extending off the Philips' site can be 
collected with a slug testing program. Those data can then be used to develop average hydraulic 
conductivity values and groundwater velocities across the site as opposed to extrapolating data collected 
from one or two pump test locations to areas much as 112 mile away or more. The anomalous nature of 
the water levels observed on the east side of the site particularly highlight the need for data collection 
from multiple locations across the whole area of interest. For these reasons a slug testing program is 
proposed as opposed to a constant rate pump test. Furthermore, slug testing activities will not generate 
large amounts of contaminated groundwater that will have to be disposed of or discharged or treated as 
would be generated by pump tests. 

3.3.3 Groundwater Sampling 

The new wells that will be installed as part of the RFI will be sampled on a quarterly basis for at least 
eight quarters. Samples from these three new wells will be analyzed for the same standard list of COCs 
that have been identified and sampled for previously at the Philips site, including VOCs, SVOCs, RCRA 
metals, and organochlorinated pesticides. The existing groundwater monitoring wells will continue to be 
monitored but on a reduced frequency and for a reduced set of parameters. The existing Philips wells 
MW-1, MW-2, and MW-4 have been installed and sampled since 1987. More than eight quarters worth 
of groundwater sample data has documented that the only COCs at these well locations are VOCs. 
Therefore, Philips has submitted a request to reduce the sampling of these wells to VOCs (EPA 
Method 8260) only on an annual basis. Philips well MW-3 has gone dry and therefore will no longer be 
sampled. Since well MW-3 is no longer usable it will be abandoned. 

In addition, the COA NCLF-1 through NCLF-4 wells have been installed since 1997. They have been 
sampled for 11 quarters, and any simultaneous sampling of these COA wells Philips continues to conduct 
will only be done on an annual basis for VOCs only. The remaining COA NCLF wells have been 
installed and sampled for less than eight quarters. Therefore, any sampling Philips continues to conduct 
on these wells will be on a quarterly basis for the expanded VOCs, SVOCs, RCRA metals, and 
organochlorinated pesticides parameter suite. The new Philips monitoring wells that will be installed as 
part of the RFI, the more recent COA wells, and any future COA wells will rotate to the VOCs only on an 
annual basis sampling scheme once eight quarters of sample data have been collected, assuming that 
VOCs continue to be the only identified COC. 
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In addition to the sampling and investigation of the Philips and COA monitoring wells, groundwater 
samples will be collected from the nearest domestic supply water well downgradient of the site for which 
access and permission can be obtained. This sampling will be conducted to assist in the delineation of 
PCE contamination in the groundwater and to document whether domestic supply wells may have been 
negatively impacted by PCE migration in the groundwater. Since the nature and extent of the PCE plume 
in the groundwater and the potential downgradient migration will be delineated and monitored by the 
existing and proposed monitoring wells, it is not necessary to monitor the downgradient domestic supply 
well on a quarterly basis or for an expanded parameter list. Therefore, groundwater samples from the 
domestic supply well will be analyzed for VOCs on an annual basis. Table 3-1 summarizes all the 
proposed groundwater sampling activities. 
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Table 3-1. Proposed Groundwater Sampling 

Number of 
Sampling Samples From 
Location Frequency Each Well Analyses 

Philips MW -1, Annual "'1 environmental VOCs (EPA Method 
MW-2, MW-4 sample per well 8260) 

per sampling 
event 

COA NCLF-2, Annual "'1 duplicate per VOCs (EPA Method 
NCLF-3, 20 samples per 8260) 
NCLF-4 sampling event 

(5% frequency) 

Proposed Quarterly "'1 trip blank VOCs (EPA Method 
Philips' for 8 (VOCs) per 8260) 
MW-5, MW-6, quarters, sampling event 
andMW-7 then rotating per day SVOCs (EPA 

to annual Method 8270) 
basis. "'1 field 

equipment rinsate RCRA Metals (EPA 

blank per day per Method 6000/7000 

sampling event series) 

Organochlorinated 
Pesticides (EPA 
Method 8080) 

Existing COA Continue on VOCs (EPA Method 
NCLF-5 quarterly 8260) 
through basis until 
NCLF-9 eight SVOCs (EPA 

quarters of Method 8270) 
sampling 
has been RCRA Metals (EPA 
conducted, Method 6000/7000 
as each well series) 
reaches 8 
quarters it Organochlorinated 
will rotate to Pesticides (EPA 
annual Method 8080) 
frequency 

Downgradient Annual VOCs (EPA Method 
Domestic 8260) 
Supply Wellb 

a Refers to the type of data package from the analytical laboratory. 
b Sampling of a domestic well will be conducted if access can be gained. 
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Selected 
Analytical 
Options• 
Level III 

Container 
Type/ 

Volume/ Holding 
Preservative Time 

VOCs (EPA VOC-14 
Method 8260)- days 
glass vial, 40 mL 
x 3/HCL, Cool SVOC-
4°C 7 days 

unextracted 
SVOCs (EPA /40 days 
Method 8270)- extracted 
amber glass/2 
L/Cool4°C RCRA 

metals-
RCRA Metals 28 days 
(EPA Method unextracted 
6000/7000 /6 months 
series)- Poly/ extracted 
1 LIHN03, Cool 
4°C Pesticides -

7 days 

Organochlor. unextracted 

Pesticides (EPA /40 days 

Method 8080)- extracted 

Amber glass/2 Ll 
Cool4°C 
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3.3.4 Subsurface Soil Sampling 

Subsurface soil samples will be collected and analyzed as discussed in Section 3.3.1 above. Table 3-2 
summarizes the proposed subsurface soil sampling activities. 

Table 3-2. Proposed Subsurface Soil Sampling 

Container 
Number of Selected Type/ 

Sampling Samples From Analytical Volume/ Holding 
Location Sample Depths/Intervals Each Well Analyses Options• Preservative Time 

Proposed Split-spoon samples will "'minimum of 2 VOCs (EPA Level III VOCs- Glass VOCs-
Philips' be collected on 5-ft environmental Method 8260) /125 mL/ 14 days 
MW-5, centers from 0 to 30 ft sample per Cool4°C 
MW-6, and bgs. Below 30 ft split- borehole SVOCs (EPA SVOCs-
MW-7 spoon samples will be Method 8270) SVOCs- 7 days 
Boreholes collected at 100 ft, 150 ft, "'1 duplicate per Glass unextracted/ 

and 200ft (if a depth of 20 samples (5% RCRA Metals /125 mL/ 40 days 
200 ft is reached in a frequency) (EPA Method Cool4°C extracted 
given borehole). In 600017000 
addition, a split-spoon "'1 trip blank series) Organchlor. Organchlor. 
sample will be collected (VOCs) per day Pesticides - Pesticides 
from immediately above Organochlor. Glass 7 days 
the water table interface, "'1 field Pesticides 1125 mL! unextracted/ 
wherever that occurs. equipment (EPA Method Cool4°C 40 days 

rinsate blank 8080) extracted 
All split-spoon samples per day RCRA metals 
will be screened with PID -Glass RCRA 
to determine whether /125 mL! metals-

'\ 
VOCs are present in the Cool4°C 6 months 
soil. If evidence ofVOC 
vapors are detected a soil 
sample for laboratory 
analysis will be collected. 

At minimum, if no 
samples display head 
space readings, a soil 
sample for laboratory 
analysis will be collected 
from the 30-ft bgs interval 
and from the interval 
immediately above the 
water table interface. 

• Refers to the type of data package from the analytical laboratory. 

3.3.5 Surface Soil Sampling 

Five additional surface soil samples will be collected (S-1 through S-5) (Figure 3-2) to confirm the 
elevated concentrations of SYOCs and pesticides that were detected in the 1992 surface soil samples 
collected from the former CML area. Samples will be collected from the 0 to 8-inch interval. Based on 
visual observations at the time of sample collection, attempts will be made to locate sampling points away 
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from areas that may contain asphalt materials or that have been impacted by surface flow from the 
Philips' parking lot areas. Samples will be analyzed for SVOCs and chlorinated pesticides. Table 3-3 
summarizes the proposed surface soil sampling activities. 

Table 3-3. Proposed Surface Soil Sampling 

Number of Selected 
Sampling Sample Samples From Analytical 
Location Depths/Intervals Each Well Analyses Options• 

Surface soil Surface soil "'1 sample per VOCs (EPA Level III 
sample samples from the location Method 8260) 
locations S- 0 to 8-inch depth 
1 through interval will be "'1 duplicate per SVOCs (EPA 
S-5 collected at five 20 samples (5% Method 8270) 

locations in the frequency) 
former CML area RCRA Metals 
of the Philips site. "'1 trip blank (EPA Method 

(VOCs) per day 600017000 
series) 

"'1 field 
equipment rinsate Organochlor. 

blank per day Pesticides (EPA 
Method 8080) 

• Refers to the type of data package from the analytical laboratory. 
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Container 
Type/ 

Volume/ Holding 
Preservative Time 

VOCs- Glass VOCs-
/125 mL/ 14 days 
Cool4°C 

SVOCs-
SVOCs- 7 days 
Glass unextracted 
1125 mLI /40 days 
Cool4°C extracted 

Organchlor. Organchlor 
Pesticides - Pesticides 
Glass 7 days 
1125 mL/ unextracted 
Cool4°C /40 days 

extracted 

RCRA metals -
Glass RCRA 
1125 mLI metals-

Cool4°C 6 months 
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3.3.6 Soil Gas Sampling 

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 at those locations 
(Figure 3-3). In addition, soil-gas surveys will be conducted above the known extent oflandfill material 
to locate potential COC sources in the landfill material. Two grids will be laid out on the Philips site as 
140- by 140-foot cells with 58 nodes sampled (Figure 3-3). Gas probes will be inserted to a depth of 
15 feet at each node point and gas samples will be collected and analyzed by an onsite laboratory 
provided by the soil gas survey subcontractor for methane and VOCs. The sample density will be 
sufficient to contour the analytical results and identify potential COC sources in the former CML. 
Analytical results will be used to identify potential COC sources within the landfill. 

A third soil gas survey grid of the same size and grid spacing will be laid out on the private property north 
of the Philips site (north of San Diego A venue), if permission can be gained to access that property. Soil 
gas samples will be collected and analyzed in the same manner as those collected at the Philips site. 
Table 3-4 summarizes the proposed surface soil sampling activities. All soil gas samples will be collected 
and analyzed onsite by the selected soil gas survey subcontractor. 

Sampling 
Location 

Existing methane 
vents 4, 5, 12, 18, 
and 21 

Soil gas sampling 
points in three soil 
gas survey grids, 
two on Philips 
property and one 
on property north 
of Philips site. 
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Table 3-4. Proposed Soil Gas Sampling 

Number of 
Sample Samples From 

Depths/Intervals Each Well 
Soil gas samples will be ""1 sample per 
collected from the location 
existing methane well. 

""1 duplicate per 20 
samples 
(5% frequency) 

Soil gas samples will be 
collected from each 
sample node by 
advancing a sample 
probe to 15 ft bgs and 
drawing a soil gas 
sample. 

3-12 

Container 
Type/ 

Volume/ 
Preservative/ 

Analyses Holdin~ Time 
VOCs Sample analyses 
Methane will be 

performed onsite 
by soil gas 
survey 
subcontractor 
therefore there 
will be no 
containers, 
holding times, 
etc. 
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SECTION 4 

4. PROJECT MANAGEMENT 

4.1 Project Scheduling and Reporting Requirements 

A summary of the expected schedule for conducting RFI activities and providing deliverable reports is 
presented below. A more detailed graphic schedule also is attached (Figure 4-1 ). 

Submittal of Final Draft RFI Work Plan 

RFI Activities 

Submittal ofRFI Report 

October 22, 1999 

Approximately November 1999 through 
August 2000 

Approximately September 1, 2000 

4.1.1 Risk Assessment and RFI Report Preparation 

Following completion of the field and data collection activities associated with implementation of the 
RFI, an RFI report will be prepared for submission to the NMED. As part of the RFI report, human 
health and ecological risk assessment evaluations will be performed. Based on the analytical results for 
groundwater, subsurface soil, soil-gas, and surface soil samples, contaminant concentrations will be 
compared to risk based screening levels to determine whether identified COCs pose a definable risk to 
human health or the environment and therefore merit a full-scale risk assessment. If the screening level 
comparisons indicate that HHRB screening levels are then exceeded a full-scale HHRB will be 
conducted. Likewise, ecological risk assessment guidance from the EPA or NMED will be used to 
determine if a definable ecological risk exists, and if so a full-scale ecological risk assessment as 
indicated by EPA or NMED regulatory guidance will be performed. Following evaluation of all the 
collected data and completion of the risk assessment activities, an RFI report and No Further Action 
(NFA) proposal (if an NFA proposal is appropriate) will be prepared. 

4.2 Health and Safety Plan 

The project Health and Safety Plan is provided as Annex III. 

4.3 Investigation-Derived Waste Management Plan (IDWMP) 

The following categories of investigation-derived waste (IDW) will be generated during the RFI: soil 
drill cuttings; decontamination fluids, development and purge water from monitoring wells; and used 
personal protective equipment (PPE). Anticipated IDW characterization and disposal procedures are 
summarized below: 

4.3.1 Soil Cuttings 

The soil cuttings generated during drilling are not anticipated to be contaminated. However, cuttings will 
be initially staged on plastic sheeting at the site and covered and secured nightly. During drilling, cuttings 
will be periodically screened with a PID to assess the presence of volatile compound contamination. 
Upon the completion of drilling, the secured, covered cuttings will be left at the site pending receipt of 
analytical data. Composite soil samples will be collected from the generated cuttings and analyzed for a 
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full suite of TCLP parameters. If the analytical soil sample results indicate that the soil cuttings are not 
contaminated, they will be spread out at the site in an appropriate area. If soil sample results indicate that 
contamination is present, an another appropriate disposal option will be sought. 

4.3.2 Decontamination/DevelopmentJPurge Water 

Investigation-derived water will be generated during equipment decontamination and during the well 
development and groundwater sampling phases of the RFI. Water collected from decontamination of 
split-spoon samplers will be containerized, labeled, and held at the site in drums or a temporary container 
until the completion of the project. Development and purge water initially will be contained, secured, 
labeled, and held onsite pending receipt of groundwater sampling data. After receipt of groundwater 
analytical data a request to discharge of the accumulated fluids to the ground on will be made to the 
NMED. If the request is approved the water will be disposed of in that manner. If the request is denied 
an alternative, appropriate disposal method for the water will be determined. 

4.3.3 PPE 

Marginally impacted PPE will be disposed off as domestic waste. If materials are encountered during 
field activities that result in grossly contaminated PPE, an appropriate disposal facility will be identified. 

4.4 Community Relations Plan (CRP) 

The project CRP is provided as Annex IV. 
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APPENDIX A 
METHANE MONITORING DATA 

APPENDIX A 

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 October 1999 28 outdoor methane vents exist at the site (Figure 2-12). 
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FORM 8 OUTDOOR METHANE MONITORING REPORT FORM 

QUARTER: ,~ TIME: J /J • -:lQ/1-tr~ DATE: CZ.I1.:rlrr-
ATE TLV CALIBRATED: f:/;o If 1 

VENT ppm Methane 

1 < !_ 4::. 
2 <J(.n 
3 < J (c 
4 ..:: J (c 
~- r_q _, 
6 <t.(,. 
7 <I {e. 
8 u:J.. 
9 <; &. 

10 <I£~ 
1 1 .i.. / Ia 
12 d5: 
13 ~lie 
14 <-Jie 
15 ~I (e. 
16 .Lj{p 

17 <.j(p 

18 3.? 
19 <l{e 
20 Ole?/ 
21 </(e ) 2 ., 

<..J(e '· 23 <../~ 
24 < Uc 
25 J:rt 
26 <!/p I 
27 <;(.p I 
28 .3'/(e I 
29 !:::.a. o.c. &. Polo r.·" c I 
30 d'lf} o,ri- I 
31 

d c.iJ "ut- I 
3"' I "· £./{£ 
33 c:j(.p I 
34 </~ I 
35 '-1{£. I 

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



FORM A OUTSIDE METHANE MONll OR I NG WORKSHEET 

QUARTER: zj TIME: /c?, · S:O [lt!::). DATE: !_I/; L /J:. ?"-

(. 
' ' 

DATE TLV CALIBRATED: f/;t) lti 
) 

VENT II ppm Hexane X 1. 58 = ppm Methane 

1 ~ LO = <;(J7 
2 .t... 10 = </(£ 
3 ~ lC. = <l(p 
4 (/Q = < Ua 
5 {.COD = 1?70 6 {.(OJ(}_O = f_(p 
7 <lQ = <l(p 
8 6:-1 = S<l 
9 r:"l.t .. O = ·f:ld 

10 <lo. = < /_(£, 
1 1 400 = (Fa_01 
12 L///) = (p</Jl 
13 </0 = <lip 
14 ~tOO = /.:f% 
15 <!D = <I& 
16 l/ou = (e8i!.. 
17 4oo = t.c. a:. e. 
18 3ao = i./C,~ 
19 'Lt.a. = (!..'I£ 
20 C};fD = a:z:f 

( 21 ?:.:ttl. = /OJ~F 

_) 22 ta.. = /{p 
23 ,.:Jt?tJC) = ;::f I (.(J D 

I 24 ~Lt) = <J(p 
I 25 <It) = < t.//' 
I 26 <!O = <J(p 
I 27 <10 = OtN, ~ft. "F <16 
I 28 :s~~ = s:.t::-r 
I 29 = 
I 30 = 
I 31 = 
I 32 -o;o = ~90 
I 33 <10 = <1&7 
I 34 (/]_OD = I..J:.<f.Q 
I 35 2 /_ooor:> = z. 1.:5~00 
I 
ISIGNETICS ABQ FSCM 18324 861-1086 02/18/85 

,r 
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I FORM 8 OUTDOOR METHANE MONITORING REPORT FORM 
I 

L/ jt) :5"!\}~ /._ ) / L !__r_ 1-I QUARTER: TIME: DATE: 
I 

; I ' 

I TE TLV CALIBRATED: f/;~/f 7 
I 
I 
I VENT ppm Methane 
I 
I 1 <!& 
I 2 <l{tz 
I 3 <l(p 
I 4 </{p 
I 5 l,},fQ 
I 6 9 r 'i0 
I 7 <liP 
I 8 os 
I 9 53 0J. 
I 10 <I{£ 
I 11 (_p 3 .. ~ 
I 1 2 &<I? 
I 13 <1/p 
I 1 4 IS"% 
I 1 5 <l_{p 
I 1 6 !e,2..;t I 
I 1 7 ff .i_;2 I 
I 18 <IZL/ I 
I 1 9 & <~r I 
I 20 a:zs- I 
I 1 lc9.t/l_ I 
I ~2 I& I 
I 23 Q..IIPD I 
I 24 ~t..I.P I 
I 25 . <J(p I 
I 26 <l{p I 
I 27 ~ l(p I 
I 28 s·,e'1 I 
I 29 d ()L'-j- I 
I 30 

v~ . 
I ~(.'Y' 

I 31 dvr·,,.......~~rJ~ I 
I 32 C;;·'-~ 

</9.,0 I 
I 33 </(p I 
I 34 1.;["¥'0 I 
I 35 ~ /1:LJ:aQ I 
I I 
ISIGNETICS ·ABQ FSCM 18324 861-1086 02/18/85 I 

I 
·' 



fORM A OUTSIDE METHANE MONITORING WORKSHEET 

) 
QUARTER: --~~------ TIME: DATE: \T;Nff[-
DATE EXOTOX CALIBRATED: 

OJD 
VENT t ~ LEL X 500 = ppm Methane 

1 0 = <soo 
2 ~ = < c;oc• 
3 c = <.:50() 
4 c = <:"Joe> 
5 p = <500 
6 I , = <1£0 
7 0 = <:J.oo 
8 n = <-:reo 
9 7J = <sc-o 

10 () = ~.-s:po 

11 
~I 

= ~"'D 
12 = SCJb 

13 n~'" = <.:'J,?JO 
14 C1 = ~.:fOO 
15 t) = <,:gzD 
16 I - 6""0"0 
17 I = .;j-oo 
18 0 = (~QO 
19 ,r; = <$00 

) 20 () = <soD 
21 I = ,)DC> 

22 1 = vOD 
23 i = J:_OD 
24 !2 = <s:_oo 
25 I = I "')DO 
26 u = <SOD 
27 u = <son 
28 L = 500 
29 () = <JQO 
32 {\ = <s_oo 
33 0 = <:rg_D 
34 ( = .)7.:20 
35 ( = '2_00 

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88 
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I FORM B 

)UARTER: I 

DATE EXOTOX CALIBRATED: 

VENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
2-4 
25' 

. 26 
27 
28 
29 
32 
33 
34 
35 

OUTJXX)R METHANE MONITORING REPORT FORM 

DATE: 3/9h-p 

ppm Methane 

<sao 
<sco 
<: .'")"QO 

<SOD 
<soo 

<soo 
<soD 
<5'oD 
<5DD 

500 
<soo 

<;roo 
.S6o 
.soo 
<sao 
<soo 
<soo 
soo 

soo 
<.sco 
soo 
<:')"OQ 

<.5120 

<:too 
SOD 
sob 

· ~ampling points t30 and t31 were taken out during construction. 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: d TIME: /t)_ ', )0 /j-IV) DATE: .::J/2,/tt 
) 

DATE EXOTOX CALIBRATED: ultz 

VENT t 90 LEL X 500 = ppm Methane 

1 <I = < Q_CJO 
2 <:. r = ~0 
3 L_ l = < ;"'iDO 
4 < t = ~~DO 
5 ~l = <Sl'YQ. 
6 <.{ = <.sov 
7 '· , = <.~CJO 

8 
~ ~ = <~oo 

9 = .(.~QO 
10 <. l = s~av 
11 <-i = <soo 
12 <L = <soo 
13 ~~ = < .::J(X) 

14 <.. l = <s:..oQ 
15 <. I = <-soo 
16 <l - <50Q 
17 < l = <soo 
18 ~t. = <. soo 
19 < l = <soo 

) 20 < l = <.::>oo 
21 ~ l = <S?:Jo 
22 ~f = <soo 
23 = ~."J:_OO 
24 <l = <..soo 
25 

~~ = <~00 

26 = <:£.60 
27 I = sao 
28 < I = <soo 
29 ~I = <.soo 
32 <] = <..yoo 
33 <. l = <,rpo 
34 <l = <soo 
35 <L = <,so() 

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88 
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FORM B OUTIXX)R METHANE MONITORING REPORT FORM 

>UARTER: d TIME: ,(CJ. ·,..:r D Ah1 DATE: 0/9i(F 

DATE EXOTOX CALIBRATED: ft/f=t 

VENT ppm Methane 

1 <soo 
2 <.soo 
3 <soo 
4 <-::J_ZJO 
5 <s-oo 
6 < ..:JOl) 

7 <c>Oo 
8 <vOO 
9 <svo 

10 <"uoo 
11 <voo 
12 <v-c:)o 
13 <~100 

14 <.:roo 
15 <voo 
16 <()OO 

17 <Sl:)o 
18 <soo 
19 <,JOO 
20 <-v-oo 
21 <vvo 
22 <s-oo 
23 <..;s=oc") 

24 <;zoo 
25 <soo 

. 26 <s-ou 
27 SOD 
28 <s-oo 
29 < ;J"CJO 

32 <.()00 
33 <vpV 
34 <-QCJO 
35 <- ~-tJo 

Sampling points 130 and t31 were taken out during construction. 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: Q. . TIME: /;2:3/)f/lr) . DATE: qj;/Jcf-

u/rr-• 
DATE EXOTOX CALIBRATED: 

VENT t 90 LEL X 500 = ppm Methane 

1 L. I = <.SlJO 
2 ~I = <SQD 
3 < L = <sco 
4 < l = <s-oo 
5 <.[ = <soo 
6 I = ;500 
7 ~L = <.~oo 
8 <- I = <s-co 
9 <( l = "'SeD 

10 <l = <soo 
ll L/ = <soo 
12 I = :soo 
13 <. I = <soo 
14 <L = L5()(J 

15 <l = <soo 
16 </ = <soo 
17 </ = <soo 
18 < I = <soo 
19 <l = <~0 

) 20 <I = ~DO 

21 < I = <s-ao 
22 </ = <~co 

23 I = ~00 

24 <. I = <S?JO 
25 l = s:l2.b 
26 <.l = <~oo 

27 l..! = <soo 
28 L/ = <..~0 

29 <./ = "'s:PD 
32 l../ = <soo 
33 <../ = <. J:_OD 

34 (..J = <. ~(2{.) 
35 d. = l_QQ.Q 

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88 
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FORM B OUTJX)()R METHANE MONITORING REPORT FORM . 
' ,-q 9/zir- ' TIME: DATE: 
I 

)UARTER: Ld: 8 t> fJJrt 

DATE EXOTOX CALIBRATED: {p /Q. r_ 
I 

VENT ppm Methane 

]. <soo 
') 

"· L.. S:..C'D 
3 <:s..co 
4 <. ::i_OO 
5 t.sco 
6 SOD 
7 <s-co 
8 <.spo 
9 <s-oo 

10 <sco 
11 < Soo 
12 SJO 
13 <~oo 
14 <soo 
15 <soo 
16 <s-Do 
17 <sco 
18 <.soo 
19 <soo 
20 <. :St> D 

21 50o 
22 <;s-oo 
23 soD 
24 <,-->t2D 
25 (SOD 
26 <.~/,!Q 
27 <soo 
28 <s=tm 
29 <s:oo 
32 <soo 
33 <soo 
34 <s-oo 
35 t.aaQ 

Sampling points 130 and 131 were taken out during construction. 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: L/ TIME: /0: IS"" ltM DATE: L1/3o[f'~~ 
I 

) 
DATE EXOTOX CALIBRATED: qjet 

VENT t 90 LEL X 500 = ppm Methane 

1 < l = <,j'""Z? 0 
2 <I = <s-oo 
3 

~ 
= ..( SCD 

4 = <-s-o -o 
5 = <. StYtJ 
6 <L ...... = < ;s:_{)O 

7 <I = <.6"b0 
8 .(.[ = ~ rS:_IJO 
9 < l = < <!)OD 

10 <L = ~500 
11 < l = <.")PO 
12 ~l = <sco 
13 <£ = ~soo 
14 <7 = <. ~00 
15 <l = <. 600 

16 .::..L - <. s-oo 
17 s. L = "- :500 
18 <l = < SPO 
19 <.I = <. ,"\b'D 

) 20 <-Z = <sov 
21 < l = <:s::oo 
22 <L = <. '5"D 0 

23 <l = <.. 'SOO 
24 ~l = <. 'SOO 

25 1 = ~bO 
26 <.[ = ~-s_oo 
27 S.l = <. soo 
28 I = t)OO 
29 <..[ = <500 
32 <..! = <. s-co 
33 f] = <~co 
34 = <.st>O 
35 <..[ = < '5:_{)0 

SIGNETICS-ABQ CAGE 18324 861-1086 02/29/88 
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FORM B OUTIXX>R METHANE MONITORING REPORT FORM 

JARTER: i TIME: /(J: tS"ftm DATE: t!/.Piff 
t 

DATE EXOTOX CALIBRATED: 91ft 

VENT ppm Methane 

1 <...SOD 
2 <. .sz:»o 
3 < >S"t!JD 

4 < .s"Ol> 
5 < .s-oo 
6 <$"DO 
7 <~~ 
8 ~$""DO 

9 <~00 

10 <.. S"t!JZ> 

11 <...sz>r> 
12 <....:r~ 

13 (. Sbt> 
14 < Sl>'D 
15 < $7'0 

16 <~o 
17 <~ 
18 <.s=t:>D 
19 < St!>O ) 
20 <. S~t:> 
21 (. $'2'l) 

22 <. Sbt!J 

23 <. $!>0 

24 <. S"l?l? 
25 <7:>0 
26 <~o 

27 <§'Po 
28 500 
29 <~o 

32 <s-60 
33 <. ~~6 
34 <.s-<'a 
35 <..s-ao 

Sampling points 130 and 131 were taken out during construction. 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: -.1-~--- TIME: j; DO e~v~ DATE: c?/os.Jr CJ 
) 

DATE EXOTOX CALIBRATED: 1/ff 

VENT t 90 LEL X 500 = ppm Methane 
~ 

1 -s- <J = <·SOD 
2 <. I = <~")00 
3 < l = <,J:..OD 
4 <:I = <..;s:_oo 
5 .:U4fs- = C) "\OQ 
6 ~ 

= < ,")OQ. 

7 I = ~ :5X!.G. 
8 ~ l = <.~aQ 
9 s: t = < s-oo 

10 < l = < -s_oo 
11 <I = <,~Q 
12 I = :yQn 
13 <l = <SOD 
14 , = ,j_-OD 

15 <I = <SDo 
16 ( = .:s:_oo 
17 <I = <soc 
18 <...l = <.s:_oo 
19 <l = ~~QQ 

) 20 l = soo 
21 , = 000 
22 <I = <,5:_oD 
23 3 = /SDO 
24 I = s-oo 
25 ~ l = <SOD 
26 ~ l = <. ,<;{)() 

27 {. l = <StJD 
28 <.f = <-~00 
29 <. l = < .S lJO 
32 ~ ll = < 5:_()0 
33 = <soc 
34 < l = <;~CD 
35 I = SC.Q 

SIGNETICS-ABO CAGE 18324 861-1086 02/29/88 
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I FORM.~B~-------------------------O~U~T~DOO~_R_M __ ET~H_AN __ E __ M~O_N_I~TO __ R_I_N~G~R~E~PO~R~T~f~O~RM~ 

JARTER: 

DATE EXOTOX 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 
32 
33 
34 
35 

TIME: 

ppm Methane 

<sec 
< <-C() 

< S:CD 

< s=co 
zSDO 

< "'fCC 

< ·roo 
< 500 

<. (iOD 

)'DO 
< soc 
soo 

L.. 000 

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

<..:)DO 

/SOD 

t... Soo 

( QOO 

< soo 
<soc 
< Sco 

sec 

Sampling points 130 and 131 were taken out during construction. 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: ;J TIME: t)',' )T rJr._, 

DATE EXOTOX CALIBRATED: ~~;}f/fcj 

VENT t 90 LEL X 500 = ppm Methane 

1 < I = /~-5lJO 
2 , 

I = <5t:.r ......... 

3 <-I = ~ ..-;-cD 
4 ~} = <S-DC 
5 < I = ~.5:-cr 
6 rJ = <- s-cr 
7 (I = <.--2··co 
8 <t = < ;:iZl0 
9 <I = < ::S7:o 

10 <1 = <-sec 
11 < l = < <;l;'C 
12 Z1 = s jz;c 
13 <t = <-:[rr: 
14 <, = < <;?:'[ 

15 ( I = <..5E_C, 
16 ~I = <...c;cr 
17 ' I = <~( 
18 "<l = <~cc-
19 <l = C.<)ZC 

)) 20 <.l = <"'>Z:c:; 
21 <i = <"')LC 
22 ~ l = <. 5t' (-
23 , l = c..sz:c "' 24 < I = <._4;(C 

25 <I = <-qc 
26 (l = <S7:C 
27 <l = <.<;ZC' 
28 Zl = < q.[.• 
29 <l = <s.:m 
32 <I = <st:("l 

33 zf = .r,<;T {' 

34 L = ~St.'C 

35 {. l = ,.. ..-c,t.) 

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



FORM B OUTIXX>R METHANE MONITORING REPORT FORM 

QUARTER: ---'c2-...::....· __ _ 

DATE EXOTOX 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 
32 
33 
34 
35 

TIME: L/> :5':· pr-, 

L/hcA-<1 
DATE: /rfafcfc; 

' 

ppm Methane 

<s-oo 

<mo 

< s--z:D 
<-soo 

<.szc 
<)c;{'t 

< .')2'0 

<.)"QD 
<:SOD 
<.-reo 

<.5(}() 

<~)co 

<.. ST' o 

<.:)CD 

<.Ji~() 

Sampling points 130 and 131 were taken out during construction. 
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FORM B 

QUARTER: s(Lcl 
DATE EXOTOX 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 
32 
33 
34 
35 

Sampling points 130 and 

SIGNETICS-ABO CAGE 

OUTIXX>R METHANE MONITORING REPORT FORM 

TIME: 1'-~0~ DATE: C\ -\£?., -8 Cj 

y -20-01 . ~ 0.·s~"-.-'::: ..z. _l\: l\ 
~~J:...yvt.~ (V ' 

Q_ v__:; <: ._.u..,.-;:_ 

ppm Methane 

< Soc\ ,?=r=.~ 
C. COcO ' 

.c.. 5oo 
<:..coco 

L <;ex:::> 
SS,:YJ 
d-occ 

<F)QO 
<..(()CO 
<.: SL'O 
<. Soo 
voo 
<.CUOO 

<.:..cooo 
<$"co 
~<Soo 

<-soo 
~soo 
"-'OOQ 
~Soo 
S:-:-S co 
l SoD 

· ;;1. 5o0 
<.. Soo 
<- cvcl5 
<::SuD 
<. SoO 
( soo 
L <Sao 

L... SoD 
.c.. :S of.) 
L <:"or"'l 
000() 

131 were taken out during construction. 

18324 861-1086 02L29L88 



fORM A OUTSIDE METHANE MONITORING WORKSHEET 

JARTER: Y ·±h TIME: 1 '.SO L)-yV'- DATE: \ 0-JQ-9:1 

DATE EXOTOX CALIBRATED: Y -'J.B-£9 ~NALYST: (~~e.~; kS-~~~ 

VENT i % LEL X 500 = ppm Methane 

1 - I_[ = <sco 
2 11 = <. s-oo 
3 = 500 
4 <l = -<. .5 ou 
5 4!- = 9tJ00 
6 = rJtJCD 
7 <I = <soD 
8 . ~ l = <...~oD 
9 <I = <.c:;oD 

10 <I = .(. .-:i.CD 
11 <.! = <.SDD 
12 <../ = <-SOD 
13 <] = <..s-oo 
14 z I = Lsoo 
15 I = .).-cO 
16 I = ,-')CO 

17 I = ")CO 
~ 8 . I = s:.oD 
_9 Zt = .z.sco 
20 '--l = z5CD 
21 <.[ = ~.5]0 
22 

~ = c_.-;-oi) 
23 = c)l.l)l)O 

24 Z/ = <:<lJO 
25 < l = <.:')~D 

26 ~I = <..SlJO 
27 <l = ~.")CD 

28 <.{ = (.q;D 
29 I_ = f.oo 
32 <-l = -.s-to 
33 <I = ~ -:s:£0 
34 r:J = t_OOCJ. 
35 -=;-g = 37_0{)0 

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



I 

\ 

/ 

FORM A 

QUARTER: 'l'IME: 

DA'l'E EXO'l'OX CALIBRA'l'ED: 5-d<--t __c, 0 

LOCATION 

1. Tunnel, Seams 

2. Energy Center, 
Boiler #1 

3. Energy Center, 
Boiler i2 

4. Energy Center, 
Boiler Gas Line 

5. Shipping & Receiving 
S\'l 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 
Tunnel, Cu pipe 

10. North End of '£-Tunnel, 
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 

INDOOR ME'l'HANE MONI'!'ORING WORKSHEE'l' 

\'.30 DATE: G-L3 -~ () 

ANALYST:~JA- <;2~ 

% LEL X 500 = ppm Methane 

0 = 0 

Q = 0 

0 = 0 

D = 0 

= 0 

= 

D = Q 

= D 

l = 

= 

0 = 

D = 0 

(? = 
861-1087 05/17/90 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

lARTER: J_ TIME: lo·.w DATE: (c-l] -CJo 

DATE EXOTOX CALIBRATED: S -·dJ-4. _co ANALYST: ~L ,\,{. S'~ 
VENT i % LEL X 500 = ppm Methane 

1 . 
~ - = 0 

2 = 0 
3 () = C) 
4 n = 0 
5 0 = 0 
6 CJ = 0 
7 0 = 0 
8 0 = D 
9 0 = 

~OD 10 _l = 
11 \ = $QO 
12 I = s:;::oo 
13 

~ 
= ·c;::; ~Q 

14 = 5oo 
15 = ~QO 
16 = 

~~§ 17 = , 8 . - \ = 
) . c2 = D ---

..:!0 () = Q) 

21 0 = 8 22 0 = 
23 0 = 0 
24 I = ~QO 25 l = 00 
26 0 = 0 
27 D = 0> 
28 

~ = 0 
29 = 0 
32 0 = 0 
33 n = 0 
34 0 = C) 
35 0 = 0 

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



) 
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 
lO.North end_of T-

') tunnel, Cu. rod 500 
) ll.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 

\) 

) 



TO: Gary Mavrakis, Karl Giron 
From: Bertha M. Stange 
Date: June 14, 1990 
Subj: Methane Monitoring Quarter 2 

This report will mark the beginning of a new report since the 
indoor monitoring worksheet has been completely changed. I'm 
also going to be sending this to Karl so he will know what I 
am doing concerning environmental tasks. Those points measuring 
zero are reported as <500ppm. Vents 30 and 31 are not available 
anymore. 

OUTSIDE METHANE POINTS 

VENT # 6-13-90 
ppm Methane 

1 <500 
2 <500 
3 <500 
4 <500 
5 <500 
6 <500 
7 <500 
8 <500 
9 <500 
10 500 
11 500 
12 500 
13 500 
14 500 
15 500 
16 500 
17 500 
18 500 
19 <500 
20 <500 
21 <500 
22 <500 
23 <500 
24 500 
25 500 
26 <500 
27 <500 
28 <500 
29 <500 
32 <500 
33 <500 
34 <500 



FORM A I Nr::xYJR ME'l'HANE MONI'l'ORING WORKSHEE'f 

I QUAR'l'ER: ~1?..9 'riME: J. c:o 9~ DATE: Jo/t5[9c 
r • 

y DA'l'E EXO'l'OX CALIBRA'l'ED: s/z4[tu ANALYST: U ~n..cCJ~--J 
I 

LOCATION % LEL X 500 = ppm Methane 

1. Tunnel, Seams 0 = <cs-oo 
2. Energy Center, 

0 < c;oo Boiler i1 = 

3. Energy Center, 0 < ·-.::;-oc Boiler i2 = 
4. Energy Center, <. c:;-co Boiler Gas Line 0 = 
5. Shipping & Receiving 

0 ~sao SW Corner = 
6. Spacer in Hall between 

~ old labs = r::; DO 

7; Drilied hole in floor, 
<s-oo FAB 24 0 = 

) 'Se"l....s 
0 <s:co 8. -crac~s-in floor, FAB 24 = 

9. East Side of South 
Tunnel, Cu pipe = Soo 

10. North End of -r-·runnel, 
0 Cu rod = < s-co 

11. Crack in West end of 
0 -North Tunnel, near door = <.. :x::o 

12. Crack in floor in DI, 0 near West door = <...s-co 
13. Crack near Chemical Loading 

0 Dock = <S"CO 
SIGNETICS-ABQ CAGE 18324 861-1087 05/17/90 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

'JARTER: TIME: I'D . A J1l\ DATE : I 0 ( I c; I '1 0 

ANALYsT: :D B,tdsh~ DATE EXOTOX CALIBRATED: s(z4{9u 
' . 

VENT i % LEL X 500 = ppm Methane 

1 .-0- = ..Z:soo 
2 ..B- = -<... c;-co 
3 -2- = <. c;o o 
4 er = < s-oo 
5 [D = 5ooo 
6 -0 = -<.:::;-oo 
7 _g.- = -<.5o o 
8 &- = -<..<;"oo 
9 zr = <..S'cv 

10 ff = <c:;-oo 
11 _.0- = <.. S"ou 
12 --8- = <.c:;-oo 
13 .B- = < -::.o.J 
14 .e-
15 .f?-

= < ~00 
= < ':)CO 

16 .-0 = < c;oo 
17 .e- = <..sao 
18 . if = < S"o..:> 
19 -& = <. '::) 00 

20 ,))_ 
21 51-
22 (., 

23 II 
24 -B 

= lfDDO 

= ~4.2oo 
; 

= ~.ooo 
I 

= ~500 

= -'<S'oO 
25 -E:r = <.-=;oo 
26 &- = <.. "5oo 
27 .q 
28 _:c:r 

= ..(S"'oo 

= <...S"'oo 
29 .e- = <sec. 
32 -9 
33 ..9-
34 e; 

= <£'ou 
= <..~oo 

= <.;;De, 
35 .£Y = <?DC 

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



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: l TIME: 14-o C) DATE: L -!.3[- c; t 
DATE EXOTOX CALIBRATED: ld -oL{ -CZD ANALYST: k-L~v 

) 

VENT 1t % LEL X 500 = ppm Methane 

1 - Ll - = ',S""Qo 
2 zj = <::: .~o ,,., 
3 Ll = 'Z,~OQ 
4 ~t = '-.:S"'Q o 
5 ~t = ~~~~ 6 -'l = 
7 L{ = '-Sc~oo 
8 <=-l = ~ 5DO 
9 c.L = ~~!:)on 

10 L.i = 5oo 
11 -<l = 

\: ~~ 12 cl = -~SoD l3 ~t = 
I 

14 
~t = <... E)c) 0 

15 = c !=)o o 
16 ~l = s: '--,00 

17 -<7 = <:.SOD 
18 . - <-[ = <:::: .!200 

) 19 - L.i - = '-.000 
20 -<-[ = <:.So o 
21 <./ = <._ ''t::( Q. Q 
22 -<-{ = <:....59Q 
23 <-/ = '-Soo 
24 ~l = '- ~00 
25 ~7 = <::: '::)0 0 
26 = <-soo 
27 <:/ = <::. ~s-oo 
28 <-l = c.. F)oo 
29 ~r = c_ -?00 
32 ..( l = c:. Soo 
33 <. i = c. _5c.o 
34 <. l = c.: soo 
35 ~t = ~ i=Jo v 

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



I FOHM A INJX)()R ME'fHANE MONI'fORING WORKSHEE'f 
----------------------------------------------~~~~~~~~~ 

1 l QUARTER: 'riME: 1\.~0 ~iV\ DATE: ;) ~ 7-9 I 
DA'.L'E EXO'l'OX CALIBRA'l'ED: /::L-oll -1 o ANALYS'l': K. L~--tJ'-"" /C. LU.eb~r" 

LOCATION 

1. Tunnel, Seams 

2. Energy Center, 
Boiler U 

3. Enet·gy 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 1 

FAB 24 

8. Cracks in floor, FAB 24 

9. East Side of South 
Tunnel, Cu pipe 

10. North End of ·r-Tunnel, 
Cu rod 

11. Crack in West end of 
North 'l'unne 1 1 near door 

12. Crack in floor in 0! 1 

near West door 

13. Crack near Chemical Loading 
Dock 

SIGNE'l'ICS-ABQ CAGE 18324 

% LEL 

L( 
I 

<I 

<I 
<I 

~I 

z_/ 

<I 

<I 

<-I 

861-1087 

X 500 = 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

I 

ppm Methane 

~Soo 

Z5oc 

( 5oo 

( cSOo 
c_ -~00 

Cr~O 

05/17/90 



FORM A INJX)()R ME'l'HANE MONI'fORING WORKSHEE'f 

1 QUAR'l'ER: z__.. TIME: 2 _3D &., 
\ ./ 
I DATE EXO'!'OX CALIBRA'l'ED: tz-r-?0 ANALYST: 

) 

) 

LOCA'l'ION 

l. Tunnel, Seams 

2. Energy Center, 
Boiler #1 

3. Energy Center, 
Boiler i2 

4. Energy Center, 
Boiler Gas Line 

5. Shipping & Receiving 
SH 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 
Tunnel, Cu pipe 

10. North End of T-'1\mne 1, 
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 

Ll 

I 

< I 
</ 
1,/ 

<I 
L-/ 

~I 

<I 

~I 

<I 
861-1087 

DATE: .:£-7-9 I 

r·Uzuft;) 

X 500 = ppm Methane 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= -<~cc 

05/17/90 

/)I 
./-

V; 
·._./-



QUARTER: TIME: 

DATE EXOTOX CALIBRATED: ;;:J/-[ 0 

VENT i 

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 
. -~ 

z.~ -57

() _fi,, 
ANALYST: 

% LEL 

{ { 
<I 
<! 
<.../ 
<... I 
'-I r 
<./ 

<. I 
<I 
< I 
Lf 
<I 
< I 
<.. I 
<.i 

I 

< I 
.:. I 
<..! 

861-1086 

DATE: (}-7-1/ 

IC?iF-Add 

X 500 = 

= 
= 
= 
= 

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

ppm Methane 

? _;J£'.0 
\ / C/ 

2. --s;,c) 

?CC 

09/11/89 



I_ FORM A IN[X)()R ME'fHANE MONI'l'ORING WORKSHEE'l' 

____, 1: z5~ c;~; I QUAR'!'ER: -<( TIME: DA1'E: <._> 

) 
DA'l'E EXO'l'OX CALIBRATED: 9-t{-q~ ANALYST: -p 'BaAQsH-A......J 

K \..lc-'3~ 

LOCATION % LEL X 500 = ppm Methane 

1. Tunnel, Seams .<( J. 0 = ./.')oo 

2. Energy Center, 
<_sbo Boiler tl L.. f.f!/ = 

3. Energy Center, < 1.¢' <-so<:) Boiler 12 = 

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

...(/,o -<S:;u SW Corner = 
6. Spacer in Hall between 

Lt.o <.c:;ao old labs = 

7• Drilied hole in floor, 
ZIO FAB 24 = .I... SoJ 

) a. Cracks in floor, FAB 24 
./.. '· 0 = < s-oa 

9. East Side of South 
<soo Tunnel, Cu pipe .( (.o = 

10. North End of '!'-Tunnel, 
4...1 .. 0 Cu rod = <soo 

11. Crack in West end of 
.(I • o -<.. c::;oo North ·1unnel, near door = 

12. Crack in floor ira DI, Z..t.o near West door = L.Soa 

13. Crack near Chemical Loading ~I ,o Z.~oo Dock = 

SIGNE'!'ICS-ABQ CAGE 18324 861-1087 osZ17Z9o 

l 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 
--

')UARTER: ':;,.~ -TIME: 2::30 P'N' DATE: 7'--Z-~- c/{_ 

DATE EXOTOX CALIBRATED! 9-t{-_9[ ANALYST: KEtJ~~N 
15. \(0)S~. 

VENT I % LEL X 500 = ppm Methane 

1 . ..(,. c = ..(_ tf)({)£) 

') 
~. L... J. C) = -< .c;l/0 
3 

.. 
<.. l· () = -< ~ 

4 < 1-0 = ..(__ :tOO 
5 < l·Q = ~ .-¥Jc2 
6 £. !•O = s ::J.7JO 
7 ~ (.o = < -"'ilJO 
8 -<.. I . .:J = < ~IXJ 
9 -<.. I·() = ~ (YO(} 

10 -< I·Q = < ~Q 
11 ~ I·Q = < ~£12.0 
12 < 1-0 = <.. ?«:> 
13 <!·-=' = .::::· ")-ro 
14 .<._ ~ .<> = < .J:OD 
15 .(~.() = < {fg_ 16 <\ .-o = < 
17 . ~ ' . .:) = 

~ ~ 18. <. ,.o = 
19 <.. \ .o = PbQ. 
20 . <.,(.Q = <.. Q.OQ 
21 s.o = 25oo 
22 .t_ I -o = <>=;oo 
23 rz..o = (ocoo 
24 <1.0 = ~ Soo 
25 -<.r.o = {.. £oo 
26 ~ I·D = ..( Cpo 

27 <r.c = < SO:> 
28 -< 1·0 = <5oo 
29 -< 1·0 = <5ao 
32 <-I·<' = <5.oo 
33 .( 1.~ = ~SOc> 
34 < 1-o = ~520 
35 <1.o = L ;i_Oc -. 

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



) 

) 

) 

FORM A 

QUARTER: TIME: 

DATE EXOTOX CALIBRATED: C/-11' Cfl 

VENT i 

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 

(-~-~-~ DATE: jz-(CJ_.Cj( 

ANALYST: __../_. -"-'~'--'-~--";6'--!..L-!ft{~--

% LEL 

+*
~ 

< r .. v 
861-1086 

X 500 = ppm Methane 

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

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

09/11/89 



FORM A OUTSIDE METHANE MON::i:TQRING 1~0RKSHEET 

QUARTER: _j_ TIME: 1-'30,?/Jt DATE: /-30--9 z_ 

DATE EXOTOX CALIBRATED: C(-;1-1 I ANALYST: K Ueg.401 

VENT i % LEL X 500 = ppm Methane 

1 . Li = ~500 
2 -<.l = <-:;-ou 
3 -<I = -<...-:5'00 
4 =B= = <6DD 
5 = .<~00 
6 = ~5oD 
7 

~} = ~~00 
8 = -<-!J~O 
9 ~l = -<6L'O 

10 <\ = -<5oo 
11 -<'1 = "(?l)o 
12 ~1 = ·~~~ 13 ~I = 
14 S:'l = ~500 15 

* 
= ~Oo 

16 = <6"oo 
17 = f~-on 18. = \ 

\ 
I 19 ~l = :~ 

20 <f = <~co 
21 <I = ~~ 22 <I = 
23 :S:l = -<5?Jo 
24 -<I = <-sa> 
25 ~I = <5Co 
26 

~l = <..::Joo 
27 = ""~ 28 

~: = <-5'Do 
29 = -(50C> 
32 <I = 

~ 33 -<I = 00 
3-4 ~) = 0 
35 <l = 1:.-:7 OQ 

SIGNETICS-ABQ CAGE 18324 861-1086 09/lll:89 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: 9IL TIME: IO ;1-w--- DATE: 0-Zfo-'i.z_ 

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

VENT t % LEL X 500 = ppm Methane 

1 - <I - = < Soo 
2 ..c. ! = < 5oQ 
3 ~ I = <. Sco 
4 ~ I = <. s---LD 
5 <. i = s "St-u 
6 <..l = < S:;o 
7 z l = 

"" "JDo 
8 <.. I = < s=vo ~ 

9 .(_ L = < ~ 
10 L_ L = < 5-ro 
11 .z l = < Suo 
12 .< t. = <. ,Cfro 
13 -L. L = < 5DO 
14 ..:::.... tj_ = < 5vo 
15 = 5QQ 
16 < !.. = < ")oo 
17 <... t. = <-5oo 
18. - < I = < 5DD -19 j_ = soJ 
20 J. = ~oo 
21 ']_ = .:;200 
22 :1-- = 5ov 
23 < t. = <:: ~QO 
24 -< l = < 5oo 
25 <t = -<.. ~-o 
26 <.. l = -<... 5oo 
27 -<..i 

I < Svo = 
28 <l = < Sco 
29 <:. l = <'Sco 
32 < I = < Sea 

; 33 <.£ = < .Sx:> 
34 <: l = < ~'i)O 
35 <I = < soo 

'" 

SIGNETICS-ABQ CAGE 18324 861-1086 09/11L89 
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FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: 3 TIME: 'L:5o-pr¥' DATE: <J-ZI-'12_ 

DATE EXOTOX CALIBRATED: 3-(1-1Z... ANALYST: D.BAA-~~ 

VENT i % LEL X 500 = ppm Methane 

1 - ~~ = ...c... sou 
2 .L..( = -<- SoO 

3 <-t = <.Suo 
4 .<I = <svo 
5 <i = -<5co 
6 -<~ = -<S'DO 
7 <~ = "<Soo 
8 <I = <'5oo 
9 ..z, = <St)O 

10 <:~ = ~5oo 
11 <l = <SJ 
12 <i = <ScO 
1.3 -<., = <Suu 
14 <I = <5DV 
1.5 ..(.\ = -<~ov 

16 -<I = <.,5"6l> 
17 < \· = <5-w 
18. .L..I = <.~o 

19 <..\ = <~ 
20 <..\ = -<...sDt> 
21 <'\ = -<-5W 
22 =<\ = <.SDi> 
23 <.\ = <5vZl 
24 .<\ = <..;Do 
25 =<\ = <SoD 
26 ..l...\ = <Soo 
27 <t = <Soo 
28 <\ = <Sco 
29 .<..\ = "<So\J 
32 ..I...\ = <5-;>o 
33 s\ = <..$00 
34 -<-\ = < !5ov 
35 -<-l = <s:>ov 

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



FORM A OUTSIDE HETHANE MONITORING WORKSHEET 

-QUARTER: .3- TIME: /_{) :oo lh-11 DATE: ,c;=- /._Z.-"}_3 

DATE EXOTOX CALIBRATED: f_CJ ltz ANALYST: A' {/_t!.bo.., • .b. "6tu..cl;s~ 
1 j 

' 

VENT I % LEL X 500 = ppm Methane 

1 . b . = {5"<00 
2 (2. = (?oo 
3 0 = L?OO 
4 cr = ~~00 

5 (;1' = ~ .;;;-oo 
6 ~ = <s-oo 
7 = ~pOD 
8 RJ = <-;r-oo. 
9 

~ = (5"00 

10 = ..(?ol> 
11 0 = (£00 
12 0 = < "f>-oo 
13 0 = . < -:;-C)o 
14 JLf = ~- -:?oo 
15 Qf = ~ -5'cOQ 
16 1?.f = ( :>o t> 

17 /0 = ~soo 
18 . - J!'5 = -(-5oo 
19 

~ 

{!{ 
. <. "":>(l)O = 

20 f!f = ~ -:)00 
21 f!f = ~:5oo 
22 9f = < -5"00 
23 J1 = <?ov 
24 ~· = <:.. 5V7J 
25 1 = Z~ov 
26 = -<~oo 
27 0· = ~500 
28 0 = <-$'""00 
29 {5 = (.,-;;'"ou 
32 = 
33 = 
34 = 
35 = 

SIGNETICS-ABQ CAGE 18324 861-1086 09/llL~9 
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I···"' h-·.1""oo>n) - ILV s('·,t'~e.• - I . 

I 
?Pf'l re--d·. f)_S ! 

I 

COI'\.-0.:.<'. = \1\::_-\ ~ a.M: i f\exQne X 

-~ '~ X: J,S8 - 0 
.· I 

-· 10 0 I 
I <:. :o 0 ..._) 

.:...) lo 0 
-

·' : /00 /5B 

'.a : :_,;::_ 0 9 .c; s·:~ 
' ,.._ 

0 J 
I ...., 

3 '· (o !-
_.., ;<c 
.. 

liD !:;13.8 I 
I 

~. !'2-.0 18'7. {, I . ISO 2Ji . 
:JL/Q .,) rJ-/ . ?_ 

C) 0 
1-71 ;__) ;2;)}. :1 

i5 ;20 I~ cy. (o 

\(_c, j/0 ;"JJ.e 
- :Joo 3 I 0J \ . 

:. _..) !FO _}fj~. -I 
i '·j : /&L) c.~ . 8'.' -- -- d,, 

) -:Jou -~t?.D •~ 
I l c;7c;i0:) J irG}· 

7 
~~ <; :<oo &,) 63 fo 

-· 
.-:2'-/.) 3 1-?.~,~---

,, {) -o·· 
lhO .:2 s,;;; .8 

0 () 

80 ;,J(p -I 
-~ 

2.:_)() ·-· 
31~· 

2 <"{0 -<j<(.). i 
/b) ;?:).;l,/3 . 

I 

lbO .,2 5~:__ r'l I 

' .. 

;; ?{() c;~)-1 
.-. 

: 
: 

/ !_;() cJ s;;;. r r 
·~ 

·t .I .y sr). r '·•i· / J {) 
I . 

.25cJ' ( I :.) ) . 



-L 'l~ -~r'JIY'·J n I -
0 r ---. -

! 
no. Hexctf\e 

J 0 

2 0 

3 0 

L) 0 

5 /00 

lo {o;?.Q 

1 .0 

8 ;(6 

~ ; II 0 

!0 :rz..o 
1 I i1s0 

I 

\~ I ;4o 
I ,..., ,_ 0 . 
!riO :u. 

)5 : JZO 
' 

) l(o •j/{) 

,1- ;260 

(6 !FO 
19 /bD 

2.0 soo 
21 ! Olc?D::> 
22 : ·<; ;<0() 

.23 !,?Z~() 
2_ Lj !o 

! 
25 i /00 
z_,;, 0 

- -· 80 t:._-:-

- (") ! 

2-;.)0 C..o : 

c ·":f 2 <"{:) 

3·:> I /b0 
-:? 

~~~ -
3f!._ 

. 3 3 i J &0 ) 
1 -~ I,; (J 

J ~- /fo), 

?Ffr', r--~ -cl ·. 0 __5 

· X Cor'\.-0c.c. = ~-~~'"-1\e 

)( ;.S8 -
0 -

0 

0 
0 

/50 

94/B 

0 

3/,0 

;~3.S 

189.0 

23t· 
.;; rJ I . ;:_ 

0 

;2,)}. :2 

/'89· 0 
;:;2J.~ 

3/ (£; 

_}f3<f, ~ 

2._5,)_.. 8 
.790 
; '/ 1(p 

&,} &3 fa 

319 . .)._ 
0 

.:2 s,;; .a 
() 

;"'&. '-1 
3/(p 

-<j~;). f 
o?Sol.8 
~ sd-. r 
<f?fol. ( 

c)Sd. f 
~s,;. r 
.2,Sc), ( 

I 

C() (V\ r"·e ,, + s 
LV~!( nl I c/r 'I I /}()1 u;el '.-Un/1 



c) j;; yj c? J mon 

3 . L/:F,o ,., - -'-/ • 'J' -:;-,;,., 1 

f:d- I 
\. ,Liex.. )( /, 0-8 = I'V\e-f.h fP"' col~ c ~"Jf, UJ//)d( 

I v 
0 6 ~ 

2 ./ 0 0 

3 0 0 
1~ 0 0 -

:Jv lc200 I ?7fo 
J 

0J IO 15.? 
?·v 0 0 

r/ a 0 

'7 0 0 
10 v /c20 1~'7-0 
I I / ;3 tJ ;;; o~. 1 
;!2 80 ;;;.eo,{ 
) 3 c/ 0 0 

11 / 0 0 
15 0 () 

/ ,.__, / /10 i ::<? ·~ 
I _,, ·, 

./ loa ;:;-8 
Y' ;LQ I !OJ . .o 

I I / 9-o (f Q, fo 
c)O -' 0 /--,· 

•.__.) 

~I 0 0 
::Jcl t/ 0 ;.J 
J3 v 

I 0 0 
~ '/ 0 ( ,..... 

?' I C I 

I --~" .,.. 
):5 .y 180 I~ I {I 

d'-"· 

.:J t t/ 0 

l /~0 )1 /:J- 8 
..1 r .v 0 0 
,) } 1/ /'10 .;2 d I, .;z 
Jo 0 0 

? I v 0 6 
iJJ / (.pQ 91? 
3 3 70 11o-fo 
~ i 0 0 / I 

tl 0 0 
) 



/~ /' ~ -H 

I 

) 
3 
I! 

! 

' l 

;i 

) 

:o 

)0 

I 
? 
'-
. .., 

"" .... 

' -) 
} 

) 

0 

0 
1o 

0 

I~· 0 

f:.. -.JO 
(:s 
0 

..:.; 0 
/ -; j 

1 5o 

I 1 o 
0 

110 
I 2. o 

Q /j 
·._r • . ..,/ 

0 
. : :-::>.., :~') 

0 

I 0 0-

d. '6 0 0 

0 
0 

ho 
I I o 
I 9 0 
I b 0 

9 0 

130 
0 

/ r/:? a 
I ? o 

f-! J \' 
I ~ .• 

9GO 

/ I . ;]: ~ :"-17', ,....., \. 

----.1 

>.,_ ;.SY me drJc. ffl"'"1 

0 
0 

03 .. 2_--

0 
2- 2_ I ,2._ 

3 I 0 
6 
0 

to 3 ~z 
;:_ 3 1 . 
z_ 3 7 
z 2./ ,2 

0 
I ZtJJd<-/ 

0 
!) ~ • ' f.- r-- I .;..... 

I 8 _ 9 . 0 
j?.._~ • .Y 

0 
? Q -...,· ,/ 
" ~_.. !.. • 7 

Q 
.cJ J. ·1 
., I '7 
;~-"'!-;~;/ ,-, 

/ J v v 1 /.;1••.? 

1 Lj z .:i 
0 

0 

9 L/.8 
I 1- 3 .8 
3 0 0 .2. 
2_ 5 z .8 
I Y. Z .i!. 

z 8 ~~ , /-1 
0 

zs-z.<t 
2. s-Z.'? 



/v~>lT~ 
...:._ t\c;<...s_V!~ fflh

<:_ 1_ ,(J p fY' 

f/ Q ' 

r:t--2 ff'"" 
<( i f'h" 

i o S o - ' o o-o ,. .L--

7__r);j J - J :._i(.:Q 

L. I o 
L_O 

u. (0 
{6o 

. 1qo 
.'1.. \0 
<:lD 

\7[0 

.1 ~· 0 
'1- lO 
LDO 

l b C> 
1.;-L\D 
2~o 
)Do~ 'J6D · · ·_.-· ·· 

I Ob6 -\GoO 
l1uoo - ll s-o o 
~f:oo 

<::::.1o 
L 10 
22C 
24() 
l. 7-o 
2 ~0 
;_::,6 
) E' ~) -- ~ I '-l 0 
l (_; ;> -· "). ·,. :: 

.-' :_) ·' 

' ', 
,, ,·, 0 
;.._ 6 

\. \ 
\ 

) 

) 



/) 

t/e t?/ 
I 
2_ 

7 
~· 

7 

~ 

v 
--
r 
c 

,() 

II 
,~ 

'C.. 

I~ 
t~ 

I :i 
;'"': 

y-<~ 
--. t 

..... 
(./ 

:j 
I ( 

i 
i; 

2J 
- I L,.l 

:<.Z.. 
23 

?.<( 
25 
"20 

z-:.· 
-zr 
?.~ 

]Q 

Jl 
-;-L 
J~ 

-Jtf 
3)-

__,-
..J-

--2£ 
du/~ fl(f,;f;/Jc 

/Y)(' li c. F'i-: (',Pr>l 

L /' 

F=t. 38 i 7 
~lttf

Lj 

/S80- 3/{:;Q 
3!00- ~ 1--t/0 
~~(i~ 

~__,-f;; 3 :1-

<.~ ( /~ 
/v-6 

3w ;;L 
331-~ 
c!__~ <!~ 

Jl:. ~I, 7' J.gL-f 

..J-~·9 . !9 J '-l o 
3-'/1- .(o 3 Lf 8 
3j(p 

~ ~S3 
3-::f1-Z 31( 
3 79.2 3'71 
796- ?&-~!~ 

/S"f"O - 2S2.? 
(o3 2.0 - 1-110 
~~~f 

~ -1--5-;-7' <I G 
~~..(f(p 

~ )Lf~ 
~ 07/ 
~ Lf-X/ 
f~ 4-4-2-
375 -

I zi-1-£z_ 
!.?()(), I lo 7 J ,/ 

3/{o - t/17' 
1£12. i 4-L/- 2 

39S 



/'1£thA!Vc 2_Lt 0 ~\ 83 0- -~ N/ 

1.58~ 

.(.I 

2. 
~ to 

3 
-'tO 

1 5" 
s bO 
(p iJQ 
1 IO 
9 </O 
( ~ I D 

JtJ 10 

II £tO 
J)... Ll/() 

/3 L I 0 

If LtD 
,j LtD 
14> t-;tJ 

t:..fo 

, - 4 /D 

l't t-o 
20 iO 
2/ L./0 
zz. L I 0 
2.3 'It> 
2~ e- IO 
2S 80 
Zl.,. 

t- IO 
Z.t v IO 
2.Y £- IO 

21 '- !D 
,30 4 tO 
31 ..:.. /() 

3l "- tD 
J) 10 

'" (._ 10 

L t6 



Methane Honi toring 

) 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 
l3 <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 

) 



METHANE MONITORING 

QUARTER: 1 TIME: L.O OQIJ ~ DATE: 0-P cnJ rf_ 'i_ 

Tl.V CALIBRATED: 'is::~ DATE: c Althi8'J. 
I 

VENT// ppm HEXANE X 1.58 ppm Methane 

l C./0 = .:: J(p 
') ·- t..~O L L(LJ 

3 ~ !() :a L I (p 

li 4 10 = L /U, 

5 c. /0 L f/p 

6 <10 = b3 
7 "'-10 = ~l(e 

8 £ /() = ~ J{p 

9 '10 = ~L(e 

10 '10 = ~ l to 
11 L /() £[/p 

12 ~ 10 = ' lfo 
13 '-10 = L-Ito 
14 cd) = L./{p 

15 c../O = L/{p ) 

16 ... /0 = L I {p 

17 -'ID = L/{p 

18 ~;o = t!{{p 

19 c.fO ~ f{p 

20 ~;o = ~ f{p 

21 L/0 = L..f~ 

22 L/() = ~ J(p 

23 ~otO = ~ l{p 
24-" t~u.!'I> r+~"" <-fO = ~f{p 

"'p t: .c,l.; "'Y 
€_0 '}f" 25 = 

26 L/0 =- Lf/o 
27 ~~o ::0 £ Jlo 
28 1- /0 = L}{p 

29 L /0 .L I {p 

30 ~LD L/(p 

31 L-{Z ..~.,~ 

32 £/0 .1.. J{p I 

33 t./0 L/{p 

34 ""' () L..}{, 

35 ,t /0 L/(_p 



~ "--' '._./ 

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 j 116 16 1 6 
8 32 0 0 0 32 63 16 
9 174 0 63 63 16 0 158 

10 190 190 237 16 158 16 16 
1 1 237 206 237 16 300 0 253 
1 2 2 2 1 126 221 16 332 0 253 
13 0 0 0 0 16 0 16 
1 4 221 0 126 0 284 0 221 
1 5 190 0 0 0 190 0 126 
1 6 1 7 4 174 0 253 348 0 221 
1 7 316 158 190 237 316 0 205 
1 8 284 1 1 1 126 190 253 0 174 
1 9 253 11 1 0 15 8 379 1 1 1 174 
20 790 0 284 3792 379 63 253 
2 1 3476 0 0 --gs 790-884 0 1.5 8 
22 fin3n 0 474 0 1580-2528 0 95 
23 379 0 158-1517 0 6320-7110 0 190 
24 0 0 4424 0 8848 0 7900 
25 253 126 0 0 16 126 16 
26 0 0 0 0 16 0 16 
27 126 158 95 0 348 0 221 
28 316 0 174 0 379 0 284 
29 442 221 300 32 427 0 348 
30 253 0 253 95 442 0 284 

. 3 1 253 0 142 0 395 0 221 
32 442 95 284 47 695 0 31 6 
33 253 1 1 1 0 0 316-474 16 1 6 
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-AJ · querCJue 

5G .EL 25,000 ppm March . 



OUTDOOR METHANE MONITORING 

I" I• (. II 2/24/83 2/28/83 3/17/83 !111 /83 5/5/83* 10/24/83* 2/1/84* 4/11/84* ----
0 ppm 0 ppm 0 ppm 0 ppra 1 ppm 0 ppm 158 ppm 16 

2 0 0 0 0 1 7 0 474 1 6 
3 0 0 63 0 11 4 0 474 16 
4 0 0 0 0 4 8 16 1 6 
5 158 1896 221 95 1580-3160 95 395 16 
6 948 1 6 316 190 31·60-4740 0 1422 1 6 
7 0 0 0 0 16 16 16 16 
8 32 0 0 0 32 63 1 6 1 6 
9 1 7 4 0 63 63 16 0 158 47 

Ill 190 190 237 1 6 158 1 6 16 1 6 
I I 237 206 237 16 300 0 253 190 
I ~) 2 2 1 126 221 16 332 0 253 221 
t I 0 0 0 0 16 0 16 16 
I.', 2 2 1 0 126 0 284 0 221 1 1 1 
I.) 190 0 0 0 190 0 126 63 
to 174 174 0 253 348 0 221 2 2 1 
I 7 316 158 190 237 316 0 205 190 
I 8 284 1 1 1 126 190 253 0 174 190 
I 9 25 3 1 1 1 0 158 379 1 1 1 174 63 
20 790 0 284 3792 379 63 253 31 6 
2 l 3476 0 0 ----rr 790-884 0 158 316 
22 6636 0 474 0 1580-2528 0 95 458 
23 379 0 158-1517 0 6320-7110 0 190 379 
'!. 4 0 0 4424 0 8848 0 7900 632 
:) 5 253 126 0 0 --u; 126 --u; 32 
! 6 0 0 0 0 16 0 16 1 6 
:. 7 1 2 6 158 95 0 34 8 0 221 16 
.' il 316 0 174 0 379 0 284 1 6 
.~ 1) 442 221 300 32 427 0 34 8 363 
J(J 253 0 253 95 442 0 284 1 4 2 
31 253 0 14 2 0 395 0 ' 221 16 
32 442 95 284 47 695 0 316 16 
33 253 1 1 1 0 0 316-474 16 16 253 
34 253 0 253 0 442 0 190 1 6 
35 253 0 253 158 395 0 300 221 

• Highest Daily Data Point 

* Sniffer calibrated to a hexane standard. 
Signetics-j 1querque 

~ ·' '---4EL 25,000 ppm April .4 
·-· 



METHANE MONITORING 

QUARTER: _1 TIME: j/004/5 DATE: 11 FehP5-

' TLV CALIBRATED: DATE: /~J)cc~f 
) 

VENTI/ ppm HEXANE X 1.58 ppm Methane 

1 '-10 = ...::. /(o 
2 L/:) L_ L{tz 
3 .( /:.:) = c_. L:~ 
4 L../~2 = "'- if 
5 '- /{) = <. 16 
6 L. /.·_) <:.. 16 
7 L/0 = <... /!:_ 
8 L /0 = <.. {.fr 

9 L/'.) = <... {_i!_ 
10 £ /.) = <.. /{:_ 
11 £ /"J = < t.~ 
12 ~/0 4. /~ 
13 L.. 10 .::.. If:_ 
14 -- ? /.) ..::... {_h 

) 15 L/0 = ..::... 16 
16 L./0 = 4 I~ 
17 L_/J 

L... It_ 
18 L/Q L. I~ 
19 "-10 = L.... lt 

I 

20 ..10 = 32. 
21 ,L/) = L. t_6 
22 h/) = ' t..6 
23 __::. ,.' ;) = L t.6 
24 L. / ") = L... t.t:. .. .. / 

25 
., ~ 

32.. .·J = 

26 ~ /0 = ~ !?:-
27 ~-'j = L /&:. 
28 ./.. / () = c. /~ 
29 .L.../ () L. /f 
30 L. /() < l(o 
31 ~/() < 16 

) 32 ·- < L6 
33 L/j 

"' /~ 

34 
.?- / j < /&, 

35 L /j < /~ 



METHANE MONITORING 

QUARTER: 2 TIME: I-.: . I __,()].., r; DATE: /'/ U.Jn ~ . . 2~-

TLV CALIBRATED: / s r/)~/r.- ~ ;:- .. DATE: c;.. / - / 
/ ...-' ll.';lr._/'. ,;- ·-:-

VENT/I ppm HEXANE X 1.58 ppm Methane 

1 .c./0 ..:.; {,t" 

2 <:.../0 ..c::. /(r 

3 L/() = .L.../& 

4 L/"j = ..c.. /0 

5 ~ :---:.'I 3c?--
6 7-0 = I/ I 
7 L_/c_) -<j(; 

8 L:./:J ..c....;(o 

9 C-./:) = -< .,0 
10 ~ /,j = Lffo 

11 ~ /0 = .t:..f{p 

12 L/.~ = L-f~ 

13 <....'.J Lf0 

14 :Y() ··' \. = /d. (p 

15 ~-) );( 

16 t_;O lf"Y 
17 >(o = /d-&:> 

18 :5.J c;:J 
19 _/(--;.~) = c;· 5-

20 &o = 9 5-

21 ;) r:J = /-c-8 
22 ro = . ; I ·" : 

23 ?It:> /.;?-ft 

24 )30 = 3d-/ 
25 ?, rJ i __, 

= -; ~ 

26 '--!0 :a L/& 

27 <'" /6 ~ I& 
28 L./2 ..::. I (p 

29 b-2 c;s-
30 4/'u· .··,~3 

31 J 0 .,--;. _...., - -----
32 j!}!) ... , ~~ 

.c-o" .5 ....... · ; 

33 
I 
~t_o .c:.;& 

34 so. ?7 
35 Lf/) Lj{p 



)) 

J 

) 

hLlrtA11i:.. MUl>.l..tUl\.l.l1v 

QUARTER=----/-..---

TLV CALIBRATED: ~ 'l -----"---

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 

-Z/0 

L/0 

<-tQ 

::::-' 10 .. -; 
~.. ..._ 

> /0 '"<.: 

c::.. / :) 

..:::..;o 

/.·;. J 

d?O 
. ,-:;).,;; .::::> 

3 '/0 
L./0 

/3::J 

,. :J -; 
I . ~ 

o?. ROO 

..... lfj C) 
d• 

Cf.,GJ:?O 

5:'10 .· -~~ .-~ .• .. : -'--'-.::;.......- ,· 

//0,1)00 

<;j 

! ) 

>./Q I 0(!) V 

:X 1.58 

--
----
--
-
--
-
--
-
-
---------
-

-

DATE: - ~> I v ------·-· --..:) __ _ 

ppm Methane 

Ll(v 

Lf(c ... 

/..9.:; 98 
/'IS £00 

? 
<-;&;-

Lf(p 

-3 71 

fl/ 

3/0 

t Yzb 
'% '(.J '-/ 

3 ·=r- 92. 
/t.d;J-0 

853 

0CO 
/.5P. 

1138 

' 
>/) S'(·C 

I 



METHANE MONITORING 

QUARTER: I TIME: //()0 )!5 DATE: // /~-/fl&:; 
I I 

TLV CALIBRATED: (Y DATE: 7cv,:J. 0,. 15F0 

VENT// ppm HEXANE X 1.58 ppm Methane 

1 .L._ I o 40 
2 .::::. !C L{_G 

3 S..Lr..: = <:._{_(c; 

4 L:-Jt> L j(v>r 

5 ~a /c?b 
6 LID = cJd-/ 
7 "'-!C L...(_(e 

8 ,?.../6 = .t: I <.p 

9 Zo ~ 
10 <-{D ::1 L.. /(p 

11 <IU <.. l L:> 

12 LfD LL0 

13 <16 = ~{to 

14 c:._Jo = Lj{p 

15 L..IO = L-/Co 

16 I '-/ L') = ..;; .;>- I 
17 /2.6 = !_90 
18 /._!)CJ = /.:]8 

19 Lj(} = L:..j{p 

20 }2-D = I Z o 
21 ~/C) = 4-{(o 

22 Lt.c = ~uo 

23 2_&0 C(/ (_ 

24 L;o = ...... f~ 

25 L..[_c} = L-/(_p 

26 <;{) ::11 4-/0 

27 ..::.; () "" <-Ito 

28 -<t.D = ~ /(p 

29 G ·, v 9Y' 
30 .L /D ""-/ (p 

31 ~/[' L({::J 

32 l.,oO 3{_(p 
33 L.Jo ..<(./ t,.· 

34 <;L' Lj{p 

35 ~7c) 0d-90 



FORM A OUTSIDE METHANE MONITORING WORKSHEET 

QUARTER: L-3 TIME: 11- 3o DATE: {_,/Z:.jSG 

( DATE TLV CALIBRATED: L/f?i'J(, rJ i->= f !);<e_ 7j;Jj'/u 

) 
I 

VENT II ppm Hexane X 1. 58 = ppm Methane 

1 C::.../0 = <H· 
2 .:_ { c = < /(, 
3 .::. "'- = Z .. 5 
4 < '<.) = ..e:/L· 
5 ·2. . i. -·j z ... ·i r~.::.;.:·~,......J = L2':i. 
6 ) c-.:. (~:YG)z,.~ 

.. = 5cc., .::: 
7 .t../() = L. I b 
8 < /(• = ..:: Lb 
9 ~!: = i L/) 

10 ~ ..... I ' = i :2 (;_. 
11 .. -..a = /kf.'-1~'< 
12 ''l..' = 174 
13 ., I.; = L.t_(;.; 
14 -t./(1 = < {.&. 
1 5 .C:..£n = .I_ lf2 
16 l£0 = l1lf L 
17 jC(I = l ~"3 
18 ';f.::: = I ·:z..G 
19 1,;, = I -::;'j 
20 !-'"f. = J-.,g 

( 21 i "t 0 = 22./ 
22 .J.. 5 c = "'3.55 ) 23 2«12 = 3ib0 
24 12.0\.' = I :;1''/b 
25 :;; . ,. J(\ = ?'7) 
26 /.-:~ = .( {.b 
27 In c. = l'3:J""S 
28 , ,-:·r:- = (5'5 
29 ! ;; = iliJ.. 
30 be = i 11. 
31 :< (". = j::Zh 
32 :?.::::. = I :z e:, 
33 ...... ._. = I I I 
34 3Cn = J.j 74 
35 2{\('h,~- = Lj 7"/C• 

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

( 

) 



FORM 8 OUTDOOR METHANE MONITORING REPORT FORM 

QUARTER: 3 TIME : /2 : 3a 

ATE TLV CALIBRATED: L.f/9'/96 Ne>tf Due 7jt3JF6 

VENT 

1 
2 
3 

'· 5 
6 -, 
8 
9 

10 
11 
12 
13 
14 
1 5 
16 
17 
18 
19 
20 
2'1 
22 
2:~ 

24 
25 
26 
27 
28 
29 
30 
31 
32 
3:~ 
3/t 

35 

SIGNETICS ABQ 

' 

FSCM 18324 861-1086 

DATE: 6/2~/ge,. 
p ) 

ppm Methane 

<. /k, 
< lb 

35 
.c._ lb 

/74 
506 

< lh 
<. lb 

I .tt 2 
I ;lb 
15'1 
17J.f 

.L lh 
< I 6 
<. I t. 

I 7 LJ 
158 
!2& 

1~1 ~ 
J?F§I~ 
2 '2. J 
3~5 

3 I (;,0 
I ~9b 

9 L/i 
~ II::. 

158' 
I 5 &' 
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FORM A OUTSIDE METHANE MONlTORING WORKSHEET 

QUARTER: d 
TIME: l·oo DATE: i/$ 

( DATE TLV CALIBRATED: Od ~ 17gb 0;.-.i(_ ~ j/ I 13 7 
)) 

/ J 

VENT fl ppm Hexane X 1 . 58 = ppm Methane 

1 < /f) = < J (t. 
2 :::?· = ~<""'" 

--'- -
3 ~() = .:./7-
4 <IQ = <( Ju 
5 120 = ;qn 
6 <:./0 = </0 
7 ·(_•") = ~~u 
8 .:..: '; = lc~ 
9 ·.:.-) = 'I -, 'I .,... 

10 </I) = .( ;,~ 
1 1 <!,:._. = <IIJ 
12 .::_/() = <./& 
13 <Ji) = <IU 
14 lO = Ue. I 
15 ..C/6 = (I IIi I 
16 qo = l~rl 1 
17 r :J = 9~ I n 

18 b:J = 9,;) I 
19 -';0 = <Ito I 
20 <tQ_ = <Tie 

( 
- 21 Cf(} = ;/)~ 

I 22 ?:J = !o?(/; ) I 23 ?:J = /~(£ 
I 24 <!') = < I (.f. 
I 25 .(_ l0 = <IlL 
I 26 ([) = Ll:z. 
I 27 SD = ZS! 
I 28 ;""·) = < /{p 

I 29 .,;::;.) = <7~ 
I 30 Go 

..., = d'.!E, /'II)+ ~--
1- 31 <II:) = J 

~' 

I 32 _J ') ) ·_...- ..... = ZJ~s: --I 33 L,·., ·~ 
"7"": = <IG / .· 

I 34 = t'...-6 
I 35 ./ = <Ito 
I 
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FORM B OUTDOOR METHANE MONITORING REPORT FORM 

QUARTER: T I ME : I ,'I>.)-PfrJ 

ATE TLV CALIBRATED: CJ/czs;/fr 

VENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
1 5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
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FORM A OUTSIDE METHANE MONITORING WORKSHEeT 

QUARTER: I TIME: /__ ,' /_}j? JY) DATE: :5/slk?-
r DATE TLV CALIBRATED: ?bs4r 

) ' 

VENT # ppm Hexane X 1 • 58 = ppm Methane 

, L../{) = </~ 
2 <-IQ = </0 
3 < /() = </(£ 
4 </0 = <J{F 
5 < /() = </117 
6 ~i.D = <ill 
7 <./() = ~ < llo 
8 < /0 = <I& 
9 /.:;- = c9 .:.7 

10 <10 = <.I& , , < /{) = < It e. 
12 .,;;>,_) = '-10 
13 <10 !:: </f.e. 
14 <./0 = L.//.p 
15 <1(2 = <../~ 
16 .1.() = ~:;- ~ 
17 Lt2. = ~(I) 
18 ~J: = .:21_ 
19 tzl2 = 9;) 
20 'ID = C.e. 2. 

( 21 '/0 = (_p:J.. 

) 
22 SQ = r-9 
23 fl.O = (.~& 
24 ~0 = ~:1 
25 :::>70 = ,:fa 

I 26 t.../Q = </(p 

I 27 c>lO = ·2. [) 
I 28 <10 = < j(.p 

I 29 /- = ,.7~ 
I 30 = 
I 31 = 
I 32 :iQ. = ~z: 
I 33 t.<Z.C!. = !..CZ.O 
I 34 <JO = <I& 
I 35 <./(2 = <II 
I 
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I FORM A OUTSIDE METHANE MONITORING WORKSHEET 
I .. 

c_t. !...L L /-- r I QUARTER: ~ TIME: / {) ; 2~ {) fh·L-" DATE: 
I 

._;j;rJ/:r? D AT F. TLV CALIBRATED: 

VENT tl ppm Hexane X 1 • 58 = ppm Methane 

1 <JD = < (_~ 
2 </0 = < /0 
3 <-10 = < !. (" 
4 < (_{) = < L Ci~ 
5 <-10 = < /if 

6 <10 = <J(;: 
7 <!0 = < J l..e. 
8 6)({1 = <l<j_ 
9 </() = <L& 

10 j() = L (t. 
11 <t/2 = i. I&> ., 2 

<.. !(.~ = < (_lp 
'13 <.!U = < L.l£. 
'14 <LD = < j(_p 
15 <. jl) = <1/..i: 
16 9_Q = ~~ '17 ,-:f.r) = 
18 L./D = .t__jlp 

19 <./b = <I& 
20 </1> = <-I (e. 
21 <Jn = <!& 
;~2 <t_o = <J(£ 

I 23 ~/[) = <. I ~e 
I 24 ~LD = < !..{r:. 
I 25 <-Lt> = ~ t.t;.· 
I ;~6 < {.(2 = "' Ut2 I ;~7 < /_/) = < l(c. 
I 28 <. /0 = .t.;t.e. 
I 29 <L~ = <. /(p 
I 30 = 
I 31 = ...._ 
I 32 <./~ = <I(.;; 
I :n <ZP = < !..le 
I 34 .L. ID = <!_(,r 
I 35 <To = <I le 
I 
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APPENDIX B 
OPERATIONS AND PROCEDURES 

APPENDIX JJ 

This Appendix describes the procedures that will be followed while conducting the activities outlined in 
Section 3.0. 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 
Air rotary casing hammer or dual wall percussion drilling methods (or equivalent) will be used to 
advance boreholes for subsurface soil sampling and monitoring well installation. The drill method 
chosen should be compatible for the formation of completion and not use drilling muds and fluids. The 
drill rig should be equipped to collect undisturbed soil samples from the intervals specified in Table 3-2. 
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). All 
drilling and sampling activities must be performed according to requirements in the health and safety 
plan (HASP) (Annex Ill). 

In the event that landfill material is encountered during the drilling of monitoring wells MW -5, a hollow 
stem auger drill rig will need to drill and install a 9-inch 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-inch schedule 40 polyvinylchloride (PVC) and contain no more than 20ft of screen 
length. Monitoring wells that are to be completed across the water table should be completed so that the 
top of the screen is no more than two ft above the top of the water table (MW -6 and MW -7). A 
schematic showing well construction details and completion materials is presented in Figure 1. Guidance 
on monitor well installation from the Environmental Protection Agency (EPA) Resource Conservation 
and Recovery Act (RCRA) Ground-Water Monitoring Technical Enforcement Guidance Document 
(TEGD) (EPA, 1986) will be followed. 

Monitoring well MW -5 should be completed far enough away from MW -1 so that vibration from the drill 
rig does not weaken the structural integrity of MW -1. MW -5 will be screened below MW -1 at a depth of 
approximately 240 to 260 ft bgs and have 20 ft of screen length. The depth of MW -5 may be increased 
based on groundwater sample results from COA well NCLF-8. Care must be taken during drilling not to 
breach confining units that are encountered. This will be accomplished by taking frequent (every 5 ft) 
split-spoon samples ahead of drilling once in the aquifer. The geologic characteristics of the confining 
unit will be described by the attending geologist. At maximum, the MW-5 monitoring will be completed 
50ft below MW-1. 
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, ____ Continuous Pour Concrete Cap 
and Well Apron (Expanding Cement) 

--- 5% Bentonite - Grout Mix 

---Well Diameter = 4" 

--- Borehole Diameter = 9" to 12" 
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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 five feet during advancement of all 
boreholes. Standard geologic equipment will be used to describe all geologic materials. Native soils 
and fills shall 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 which may be necessary to describe the geologic 
unit. In general all soil shall be considered either as fine or coarse grained, based on the percentage 
passing a No. 200 sieve. All descriptions will be recorded on a geologic logs indicating the depth below 
ground surface 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 six 
inches (15 centimeters) using a 140-pound hammer falling unimpeded for 30 inches (76 centimeters). 
The blows for all three six-inch intervals shall be recorded on the geologic log. Density is determined 
using the combined counts from the final two 6-inch intervals. Depth to any groundwater encountered 
will also be recorded on the geologic log. 

Subsurface Soil Sampling For Chemical Analysis 
Soil samples will be collected from the boreholes advanced for the monitoring wells. Care must be taken 
so that soil samples are collected in a manner that ensures they have not been contaminated. This is done 
by field personnel donning clean latex gloves before each sampling, decontamination of the split-spoon 
between each use, and by placing each sample directly into the laboratory prepared sample bottle. 

Soil samples collected for the analysis of volatile and semi volatile compounds will be collected in a 
manner that minimizes any volatilization during collection. This will be accomplished by collecting the 
volatile and semivolatile soil samples in sleeves lining the split-spoon sampler. The sleeves will be 
immediately capped after collection and placed on ice. Aluminum foil or Teflon film will be placed 
between the cap and soil. The caps will be taped to the liner for security. Soil samples for the remaining 
analyses will be placed directly from the split-spoon sampler into laboratory prepared sample bottles with 
a decontaminated sampling trowel or tool. 

Philips Semiconductors 
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Surface Soil Sampling For Chemical Analysis 
Soil samples will be collected from the surface soil sample locations from a 0 to 8-inch depth. Care must 
be taken so that soil samples are collected in a manner that ensures they have not been contaminated. 
This is done by field personnel donning clean latex gloves before each sampling, decontamination of the 
trowels between each use, and by placing each sample directly into the laboratory prepared sample bottle. 

Soil samples collected for the analysis of semivolatile compounds will be collected in a manner that 
minimizes any volatilization during collection. This will be accomplished by collecting grab semivolatile 
soil samples and immediately placing the samples in the laboratory prepared bottle without any 
homogenization of the sample. Immediately after collection samples will placed on ice. 

Groundwater Sampling For Chemical Analysis 
Groundwater samples will be collected from new monitoring wells after completion. The purpose of the 
sampling program is to produce groundwater samples that are representative of in-situ groundwater 
conditions and suitable for chemical analysis. Table 1 provides the well completion details for the 
existing monitoring wells. The following is general protocol for collection of groundwater samples from 
all monitor wells: 

• Monitor well development (new monitoring wells only). 

• Measure water level from top of casing or surveyed elevation point. 

• Purging monitoring well of stagnant casing water. 

• Collect field water quality measurement including pH, electrical conductivity, and 
temperature during well purging. 

• Collect groundwater sample. 

Specific requirements for conducting the above activities can be found in the Philips Groundwater Well 
Testing Specification document (September 1997), the TEGD and the EPA RCRA Groundwater 
Monitoring Draft Technical Guidance (EPA, 1992). These two documents should be reviewed prior to 
initiating monitor well sampling activities for information on sampling equipment, purge rates, purge 
stability requirements, sampling order, and general sampling protocol. 
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Well Total Depth 
(feet) 

MW-1 247 

MW-2 245 

MW-3 260 

MW-4 260 

·cssl 8 x 12 silica sand. 
bFine silica sand. 

Soil Gas Sampling 

APPENDIX B 

Table 1 
M "t om ormg e omp1et1on W II C I . D t ·1 e a1 s 

Screened Interval Sand Pack• Filter Packb Seale Interval Backfilld 
(feet) Interval Interval (feet) Interval 

(feet) (feet) (feet) 

199.5 to 229.5 180.5 to 247.0 179.0to 180.5 174.0to 179.0 Oto174.0 

199.5 to 229.5 189.0 to 245.0 188.5 to 189.0 180.0 to 188.5 0 to 180.0 

209.5 to 239.5 196.5 to 260.0 194.0 to 196.5 180.0 to 194.0 0 to 180.0 

209.5 to 239.5 199.5 to 260.0 198.5 to 199.5 188.5 to 198.5 0 to 188.5 

cBentonite. 
dGrout with 3 percent bentonite. 

Methane vents are completed to the base of landfill material (approximately 20-30 ft below ground 
surface) and the bottom five ft are perforated. Soil gas sampling of methane vents will be accomplished 
by using an air-tight adapter to connect to the top of the methane wells. A vacuum pump will be used to 
draw a vacuum at the well head and purge the well casing volume in order to collect a representative 
sample from the screened interval. The soil gas samples will be immediately analyzed by the onsite 
laboratory used for the soil gas survey analyses. 

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 of Section 3.0. 
Contractor standard operating procedures for sample collection and analyses will be followed during the 
survey. The subcontractor sampling procedures and analytical methods should be reviewed by Philips 
prior to initiating field work to ensure that procedures and methods meet the requirements of this plan. 

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 log books, 
assigning unique identification to each sample, initiating sample custody with the Analysis Request and 
Chain of Custody Record (AR/COC), and completing the sample analysis request information on the 
AR/COC. Sample identification should include borehole number and depth collected. Field 
observations and measurements will be recorded in the field log book. Immediately after sample 
collection, samples will be labeled, custody taped, and placed on ice. Samples will be hand delivered to 
the laboratory or shipped via overnight carrier to meet all holding times. 
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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, hydrogen sulfide, during all drilling 
activities. Additionally, monitoring of the air pump exhaust with a FID and methane LEL meter 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 manufactures 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 RFI to verify that decontamination has 
been performed properly. 

8.8.0 Waste Management 
All waste 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; and 
• The performance and distribution of possible groundwater recovery wells. 

Hydraulic conductivity is one of the parameters necessary to: 

1. Estimate groundwater flow velocity; 

2. Estimate groundwater contaminant travel times; and 

3. 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 accurately record water level response in a well 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 A. 
Bouwer and Rice water table technique doesn't apply to confined aquifers. 
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The rate that water must be pumped from an aquifer to hydraulically contain a potential contaminant 
plume emanating from a contaminant source is dependent on 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 maintain containment of a groundwater plume originating from a nearby 
municipal landfill. Slug testing of the groundwater monitoring wells will supply values of local 
hydraulic conductivities, of the Santa Fe Group aquifer beneath the site, needed to predict rate of 
migration of possible groundwater contaminant plumes, and accurately design a hydraulic containment 
system, if necessary. 

8.1 0.0 Field Quality Control 
Field Documentation 

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

• 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 log book documenting sample collection activities for each day in the field. The 
TEGD outlines specific requirements of field logbooks. 

Quality Control Samples 

The number and types of Quality Control Samples to be collected are specified in Section 3. 
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ATTACHMENT A 
BOWER AND RICE 

SLUG TEST PROCEDURE FOR 
DETERMINING HYDRAULIC CONDUCTIVITY 



( 

VOL. 12. NO ) 

A Slug Test for Determining Hydraulic Conductivity of Uncor.nned -\qu::-e:-s 
With Completely or Partially Penetrating Wells 

" J'fOCC'IIurr" l'tfC\rntC'II for Calcul~llnf IIIC hvdrauhC: C:OftdUC:UYIIJ Of 1ft IQUII<"f lle;u 4 -cd from '~C 
fiiC ol MH o( llle ••ICf level on lllr •ell •flcr I IZM;Jift •Otumc Of •~llf tl \UOOCnh ·r-.,u•ea The 
calc:u•~uon '' buco on 111c Tho.-rn ccu..uon or slc;ady •t::~te llo• 1n a o.cll. The dfcc:u•c tJO•w• If. o•er 
•ll•clllllc nr.ad dttfcrcn .. -c on•ftft illc ccuutllnum •;~tcr Ia Oie '"the ao~~o~fcr and 111c ,.,,.,, ''"" '" tne •ttl 
11 clwtpelcd ••• cvatwated wnll a rttoll;onc:c nnworlr, ~n:aiOJ for • wtCic "'"'' of '''''"'" ,c:met "" ""n 
emro•ncal cqu.auon rtllllllf ~. to 1111 ,ccmctrv of the •ell aftd aoutfcr ••• dcn¥111. The ·rcnnoqwc '' 
aroJ'ItClllllc to comolnny or p;on""ll! IICMUattnf well• '" uncOflfincd aou•fff' II cun "'"' oc '"'d lor 
c:u~tfintd o~Qutftf' 111:.11 rcno•c ... ~rr from the u~r COflftntft~ la,.r. Tllc mnllocfs rtsuiiJ. "'" comf'.tll!lle 
Will\ 11\0tc ODI.aoncd b) OIIICf tCC:hftiQUH for OYCrl;&l)plltf fCUtnCUMS. 

W1th the slu1 test the h!ldrauhc conducu..,uy or tra:t,. 
mtutbtlny or an iiQUI(cr IS determined from the rate of ri!IC oJf 
the Willer level tn a well after ;,a c:cnatn "'olume or "sluf· of 
water 11 suddenly removed from the •ell. The siu1 test 11 

stmplcr and quackcr than the Thas pumptnl test bcc:ausc 
obscrvauon wells and pumpin1 the well arc not nccdcd . ..,!JJ.b.. 
the siUI test the ponJOft O( the IQUJfer 'sampled' for h~dfiUiiC 

conducttvtty 11 smallc:! J!'an. .. tiiii:"Tor the 2U!".9•.!!1.l..C!!. !!!!' 
ihoufliW'iih-iticliaier. most or the had lou also OCClln within 
"i rdatlvcf)' small clistanc:c or the pumped well and the rauluna 
aransm•!J!biliay pnmanly reftccu the aquifer conditioM. ,.f 
the pumped wen. 

Eucnually msaantancous lowcnn1 of the water. level in I 
well can be adnncd by quJclLiy rcmov•na water •llh a bailer 
or by pan1ally or completely submerflftl an ObJect •n the 
water. lctuna the water lnel reach cqullibnum. and then 
qutckly rcmov•nathe ObJect. If the aqutfcr ts vcr,. permeable. 
the water lcYcl in the wdl may nsc very raptdly. Such raptd 
rJscs can be measured w1th scnsmvc pressure transducers and 
Cast-raponM stnp chan ncordcn or :Jt•Y plotters. Also it may 
be poulblc 10 lsolatt poruons or the perforated or scncncd 
ICCUOD or tM well witb spcaal packers for the slq lat. This 
not only rcduca the inftow and bene. the rate or rise or the 
water level in 1M welL bu& it also makes it possible to dacr· 
m1nc the vanic:al diwibutiotl ol tile bydraulic conductiVity. 
Spcaal packer \eebaiqua may have to be dnclopcd to obtain 
• aood .... .,.aau, ror roup CUinp or pcrforauons. Ell'cc· 
IM ..aiaJ 1UJ be acbintd witb retauvcty lon1 IICUOU of 
inftalal* IUippa'l or tubina. 1M USC of lon1 MCUOM of Ulac 
ma..W. ....... also nduca lcakap ftow from the rat or the 
well to abe isolated scaioa ba'lftal packers. This ftow can 
occur Ulrouth 1ravct envelopes or other permeable zones sur· 
roundtnt the cas~na. Sccltons or inflatable tubtnl may have to 
be lon1 enou1h to block off the enure pan of the ••II not used 
Cor the s1u1 tat. Htah tnftauon prcssura should be used to 
mtntmJzc volume chan1a 1n the tub1n1 due to cnanam• wa&u 
Jl[CSII&ra.m.t.bc JSOI;ttcd ~•on. •h~. thJJtqd 11Jc~ 

So Car. soluuons for the slu1 test h""'e been dr..,elopcd only 
for comrlctcly renctr.nml wells m confined aqu1fcrJ. Coo~r 
, tJ/. 11%7) dertved ;,n C~U:.IllOn fnr the fi)C: Or f;,ll Of the W;aJer 
level 1n ;, well ;,a her sudden luwcnnJ or r;a•~•n~. re)pcl:llvel). 
Thctr e"u:.auun '"'J' b;,Jed on nunstc;ad) no ... 10 ..1 pumped. 

completely ,cnctraunf •ell. 11nd tne soluuon ... u Clll"rc\ic:::. 
a scnes Of 'tyf)C CYfVCS. &fOIIftll ""ftiCII?tncr..,ed foUC:\ oi ••I' 

lcvd nscs were matched. V •lues for the tran'm""t't•ill~ .~~ 
stora1c cocffiacnt were then cvaluit&ed from tile cwr"'e ;~o~ro~~ 
tcr and honzontaHc:ale posmon of the type curve showu:~ ~~ 
ba& lit weUI the upmmental data. Slubu:Jcr {19SI) devetODt 
an cquauon for c:aiCYiaunJ transmlss&bJiny from &he· rcco~r 
or the Willet ICYd in a well that wu repeatedly baJiec1. TJ 
tcdlnaquc il limned to wells 1n confined <~Qutfen wnh s~ 

fic:icntly shallow wa&cr levels to penni& shon ume tnterv• 
between bailint cyda 1~- 1972). 

To 1111 the slua ta& for pamally pcnctraun, or ~arttai 
perforated wells 1n confined or unc:oniined ;,aQu&ien. some soi 
lions o.v.Jopcd for the au1cr hole and p1czometer 1echnro~o~ 
to measure soli hydrauliC conducuvny (Bou-r a11d J1zciuo 
1974) may be employed. Ho•cvcr. the JeOmel~ or :nc 
troundwatcr wells IS oumde the ran1c in 1cometry covered ! 
the UIIUDI cquauons or tables for the auaer ho1e or f)IClOm 
tcr methods. For this reason. theory and eouauons are Dl 
satted 111 thil paper for slu1 tests on pan1ally or :omp1ct1 
pcMtralinl wells in uncon6ned aou•fcn for a ••de ran15.. 
11B11riii'j coniliuons. The WCJII may 6C ~anajiiy or ;Q!!lP!E 
piif'oratld.ICI"'CMd. or othcr&•sc open ila.llJthct~ 2Crtl!!'C. 
tN'iijii . ...C soluUODI arc developed for unconfined aqu1ic 
thay may also be used for sluf tau on wdls 1n connn 
aquifcn if waw anan tiM aqu1fcr from the upper coniint 

layer throup comprasaon or lcakaJC. 

TNIOaY 

Oeomcuy and symbols or I well in an unconfined aQUI 
arclhowft in Fiaw. l. For tiM slua 1es1 the wa&er le..,el•n 1 

well is suddatly lowered. and the raac of nsc of the water te 
il measured. The fto..- tnlo the well at a pan1~ular "aluc o 
can be caJcuiated by mod1fy•n1 lhc Thtcm cqu;~uon to 

., 
Q • lw KL ln (R./r.) 

wh.rc Q JS the llo• into the ... en (lenfth• .. umc I. I< '' 
hydr..uhc c:onducuvuy of the: .h;autfer (lenJthJIImt I L ·' 
hetllht of IM pon1un of well tllroufh "'hu:h .... :cf c
(hetfhl of sc:run or pcrfor;~tc:cJ l\)ftC: or of un .. ~•ca ;-vr··" 
well). t• '" Jhc YC:Mtc:al dtJ.t;ancc brPot:c:n wa&r: lC' :' ., ~c-: 
~uthl'tnum w.a&er &;ahlc 1n ;a'{ut.icr. R. •~ lhc "T::···c · .. 

o ... r •l11ch y IS d1Uip;~tC11. o~n.J '• I~ lhC hOflll;r.:_.· ..:.• .• 
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Fis. I. Geometry and symbols of a panially penctratinJ. panially 
perforated well in unconfined aquifer v.·ith Jravel pack or developed 
zone around perforated section. 

from well center to original aquifer (well radius or radius of 
casing plus thickness of Jravel envelope or developed zone). 

The terms L, y, R •• and r, arc 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. Tbc 
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 
I) 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) 
arc negligible, and (4) the aquifer is homogeneous and iso
tropic. These arc the usual assumptions in the development of 
equations for pumped hole techniques (Bouwr Dnd JDclcson. 
1974, and references therein). 

The value of r, in (I) represents the radial distance between 
the undisturbed aquifer and the well center. Thus'"' should 
include gravel envelopes or 'developed' zones if they arc 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 

dy/dl • - Q/rr/ (2) 

where rrc' 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 1 increases. 

The term r, is the inside radius of the casintz if the water level 
is above the perforated or otherwise open ponion 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 ::?0 em and the casinf is 

surrounded by a 10-cm permeable gra\'cl em·clope v. nr. ., 
porosity of 30'i. 'r should be taken as [20: - 0.30(30' -
20' n•·s • 2).5 Cm tO ObUin the CrOH·SCCtional area of the "C'!i 
that relates Q to d)·ldl. The value of r .. for this well scct1on ~~ 

30cm. 
Combining (I) and (2) yields 

] 
-dy = 
y 

which can be integrated to 

2KL 
l dr 

r, 1n (R,/r.) 

1n y -= 
2KLr 

2 1 (R . ) + constant 
r, n ,Jr. 

(3) 

(4) 

Applying this equation between limits Yo at r "' 0 andy, at : 
and sol\'ing for K yield 

r,' 1n (R./r.,) 1 1 Yo (") K-= -n- .J 
2L t y, 

This equation enables K to be calculated from the rise of the 
water level in the well after suddenly rcmo\·ing a slug of water 
from the well. Since K, rr. r,. R •• and Lin (5) arc constants. 
(1/1) In y.Jy, must also be constant. Thus field data should 
yield a straight line when they arc plotted as In y, versus 1. The 
term (1/1) In J'.IJ'r in (.5) is then obtained from the best-fittir.s: 
straight line in a plot of In y versus 1 (see the example). Th~ 
value ofln R.lr"' is dependent on H. D. L, and r., and can be 
evaluated from the analog results presented in the next section. 
Tbc transmissibility T of the aquifer is calculated by multi
plying (.5) by the thickness D ofthc aquifer or• 

Dr.' 1n CR./r.,) 1 
1 

y,. T• -n-
2L I y, 

(6) 

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

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

EvALUAnoJ~: OF R. 

Values of R •• expressed as In R.lr .... were determined with 
an electrical resistance network analog for different values of 
r.,. L. H, and D (Figure I), using the same assumptions as 
those. for (I). An axisymmetric sector of I rad was simulated 
by a network of electrical resistors. The vertical distance be· 
tween the nodes ,,,.as constant, but the radial distance between 
nodes increased with increasing distance from the center line 
(Figure 2). This yielded a network with the highest node 
density ncar the well, where the head l\lss 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. sec Litbmann ( 1950) 
and Bo11"'~' (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 \·alue of R,. 

The value of R, for an infinitely deep aquifer (D = oo) was 
determined k>y simulating an impermeable and then ;m in· 
finitely permeable layer at a certain value of D. If this value of 
D is taken to be sufficiently large. the flow in the system when 
the layer at D i~ takC'n J~ beinF impnmC':tble is only ~light!\ 
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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 
~ood estimate of the flow that would occur if the aquifer were 
.epresented on the analog as being uniform to infinite depth 
(Bouwu. 1967]. This average flow was used to calculate R, for 
D '"' a:>. 

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

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

Q, • mL + 11 (7) 

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

ln R. ~ l 1.1 + A+ Bin [(D- H)/r.)J-1 (8) 
r. In ( H / r.) L/ r. 

In this equation. A and B arc dimensionless coefficients that 
are functions of Llrw. as shown in Figure 3. If D >> H. an 
ipcrel!<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)!r, is so 
large that In (lD - H)/r.,) is greater than 6. a \:alue of 6 
should still be used for the term ln ((D - H)/r.,..] in (8). 

If D • H. the term In ((D- H)/r.,.J 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. = 1n (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 ofln R,/r"' that are within 
I Olli: 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 r,. and L used in the 
analyses. If L is not much greater than r,. (for eumple. L/r,. 
<< 4). the system geometry approaches that of a piezometer 
cavity (Bouwu oruJ Joclcson. 1974}, in which case the bottom 
flow can be significant. Equations (8) and (9) can also be used 
to evaluate In R.l r,. 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 c:quipotentials 
indicate the: potential as a percentage: of the total head differ· 
ence between the: water table (I~) and the open ponion of 
the well (0'* )' show·n 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 approximatc:ly to the 
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85% equipotential when R~ is laterally extended from the cen· 
ter of the open ponion of the well. Thus most of the head Joss 
in the ftow system occurs in a cylinder with radius R~. which is 
indicative of the horizontal extent of the ponion of the aquifer 
sampled for K or T. The vcnical extent is somewhat greater 
than L. as indicated by, for example, the 80CJt equipotential in 
Figure 2. 

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

r.' ln R. l Yo t=-- - n-
2KL r. y, 

(10) 

By taking y, = 0.9y., {10) reduces to 

'"~ -= 0.0527 ~~ In:.· (11) 

where t'Xl' is the time that it takes for the water level to rise 
90% of the distance to the equilibrium lcvcl. By assuming a per· 
meable aquifer with K • 30m/day, a well with r, • 0.2 m and 
L • 10m, and In (R~/r.-) • 3, (11) yields l90'l • 1.82 s. Thus if 
y, 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 (90'1o 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 ponion of the open section of the well. as 
can be accomplished •·ith packers. 

For a moderate!)· permeable aquifer with. for example. K • 
I m/day. a well with r, • 0.1 m and L • 20m. and In (R,/r •. ) 
= 5. (II) yields 1 -= 11.4 s. In this case. it would take the water 
lcvc:l ::!2.8 s to rise from 30 em to 0.3 em below static level. 

EXAj.lPLE 

A slug test was performed on a cased "ell in the alluvial 
deposus of the Salt River bed w·est of Phoenix. Arizona. The 
,.. ell. known as the cast well. is located about ::!0 m cast of six 

rapid infiltration basins for groundwater recharge with sewage 
effluent [Bouwr. I 970]. The static water table was at a depth 
of3m, D • 80 m. H • 5.5 m, L • 4.56 m, r, • O.Q76 m, and '• 
was taken as 0.12 m to allow for development of the aquifer 
around the perforated ponion of the casing. A Statham 
PM131TC pressure transducer was suspended about 1 m be 
low the static water level in the well (when trade names ant 
company names are included, they arc for the convenience ol~ 
the reader and do not imply preferential endorsement of a 
panicular product or company over others by the U.S. De· 
panment 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 •·ater 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 )'"I relationship shown in Figure 4 with y 
plotted on a logarithmic scale. The straight-line ponion is the 
valid pan of 'the readings. The actual y, value of 0.29 m 
indicated by the straight line is close to the theoretical value of 
0.32 m calculatCd from the displacement of the submerged 
cylinder. 

Extending the straight line in Figure 4 shows that for the 
arbitrarily selected 1 value of20 s. y • 0.0025 m. Thus {l/t)1n 
J'.l}'r • 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 ,·alue of 6 for In ((D- H)lr,..) (since 
In ((D- H)/r,..) for the well exceeds 6) yield In (R./r,)"" 2.37. 
Equation (5) then gives K • 0.00036 m/s • 31 m/day. This 
value agrees with K '·alues of 10 and 53 m/day obtained 
pre\'iously with the tube method on two nearby observation 
wells (Bou~<"tT, 1970). These K values w·ere essentially point 
measurements on the aquifer immediately around the well 
bottoms. ~·hich were at depths of 9 .I and 6.1 m. respectively. 

(O~PA~ISO!'S 

Pi~:omn~r mnhod. The geometry \0 which (8) and (9) and 
the coefficients in Figure 3 apply overlaps the geometry of the 

( 

f 

I 
( 
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r•ezometer method at the lower values of L!r __ With the 
;'· ~1ometer method a cavity is augered out in the s.oil 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 (Bou..-cr and 
Jachon. 1974]. The equation forK is 

Tf.' 1 I Yo K-=--- n-
Ar t y, 

(12) 

• ·!'•;re A r is a geometry factor with dimension of lenBth. Val
'"'-' of Ar were evaluated with an electrolytic tank analog by 
'"IU!fS (1968]. whose results were expressed in tabular form as 
.;,.ir, for different values of L/r,. (ranging between 0 and 8), 
;H - L)/r,. and (D - H)/r.,. 

l;~king a hypothetical case where Lir, • 8. HIT., • 12. and 
;·.: --.., .. 16. K calculated with (5) is 18% below K calculated 
'- • "l (12). This is more than the 10% error normally e."\pected 
··.,.:, (8) and (9) for the L/H value of 0.67 in this case. The 
;c1;ger discrepancy may be due to the difference in method
»logy. or to the fact that the L/r, value is close to the lower 
limit of the range covered on the resistance network analog. 

An approximate equation for calculating K with the pie
wrneter method was presented by Hoorsl~v (1951). The equa
<· -···.which is based on the assumptions of an ellipsoidal cavity 
"J! .o~.·ell screen and infinite venial extent (upward and do~~o·n
... ":dl of the ftow system. contains a term (I + (L/2r,)')"'· 
i: '" most well-slug-test geometries, L/2r, will be sufficiently 
;,.,,:to permit replacement of this term by L/2r,. In that case. 
i:owcvcr, Hvorslcv's equation for Q yields R. • L. which is not 
~~ .. ~. ln reality, R. is considerably less than L. For example. if 
i. ,.. 40 m. r, :- 0.4 m, H • 80 m. and D • CD, (8) shows that 
.k, • 11.9 m. which is much Jess than the value of 40 m 
·~rh::ated by Hvorslcv's equation. However. since the calcu
;•·'·-:m of K is based on In (R./r,) as shown by (5). the error in 
t.' ,,; Jess than the error in R. (i.e., 36 and 236%, respectively, in 
<i.•~ case). 

!f. for the above example. the top of the well screen or cavity 
:.&d been taken at the same level as the water table (H • 40 m), 
.*':, would have been 8.6 m and Hvorslev's equation would have 
i'•dded a K value that is SO% higher thanK Jiven by (5). The 
i;.rger error is probably due to Hvorslev's assumption of in
r,.,,te vertical (upward) extent of the ftow system. which is not 
•••~t when the cavity is immediately below the water table. 
•.;;;ing Hvorslcv's equation for cavities immediately below a 
•confining layer would increase the error to 73%, but this. of 
··;.~,.trse, is due to the fact that a water table is not a solid 
:::~\undary. Hvorslcv's equation for the confining layer case can 
0e shown to yield R. • 2L. 

A&«~rltolr method. The analoa analyses for (8) and (9) and 
f,gure 3 were performed for L < H. because shon circuiting 
oetwcen the water table and the well prevented simulation of 
•h: case where L • H. If the analog results are extrapolated to 
1 • H. however, the geometry of the system in FiJure I 
t>:comes similar to that of the auger hole technique. for which 
11 number of equations and graphs have been developed to 
.::.1lculate K from the rise of the water level in the well (Bov..-cr 
:-11d Jaduon. 1974]. Boast and Kirkham (1971]. for example, 
,:<:veloped the equation 

(13) 

.,here C u was determined mathematically and exprcs.s.cd in 
tabular form for various values of Llr •. (D - H)!r_. and 
y.IH. Since the rate of rise of the water level in the: hole: after 
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Fi&. 4. Plot of y versus 1 for slu& tes.t on east well. 

the removal of a slug of water decreases with decreasing y. 
·Ayl ~~ 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 acncral rule is that Ay should be relatively 
small. 

Taking a hypothetical case where y, • 2.5 m. y, • 2.4 m. At 
• lOs. L • H • S m, D • 6m,andr .. • 0.1 m,(5)yieldsa K 
value that is 36% lower thanK calculated with (13 ). However, 
if y, is taken as O.S m, which should give At • 394 s according 
to the theory that (1/t) In y.ly, is constant, the K value yielded 
by (5) is 26% higher thanK obtained with ( 13 ). If y, is taken as 
0.9 m. (5) and (13) Jive identical results. 

Slug lUI on wlb in confin~d DqUif~rs. The confined aquifer 
for which the slug test by Coop~r" a/. (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 Coopa ~~a/. (1967), which 
i•volves plotting the rise of the water level in the well and 
finding the best fit on a family of type: curves. Coopu tt a/. 
[ 1967) presented an example of the calculation of T for a well 
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with '• - r ... ~ 0.076 m and L ~ 98 m. The resulting value ofT 
was 45.8 m1/day. Values of D and H for this v.·cll were not 
·'fen. However. since the well was 122m deep and completely 

,hetrating (at least theoretically). D and H must have been 
between 98 and I 22 m. 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. 

CoNcLusrol'\s 

The hydraulic conductivity of an aquifer ncar 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 
"'-~11 and the equilibrium water table in the aquifer must yield a 
str ight line when it is plotted on a logarithmic scale against 
tit .. This can be used to check the validity of field measure
m· .tS and to obtain the best-fitting line for calculating the 

.

. ) ··aulic conductivity. Permeable aquifers produce rapidly 
. .; water levels that can be measured with fast-response 

p -urc transducers and strip chart recorders or x-y plotters. 
1 ·>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 
op. ~ection of the well. 

) 

Hydraulic conductivity values obtained with the proposed 
slug test arc compatible v.·ith those yielded by the auger hole 
and piezometer techniques where the geometries of the systems 
O\'erlap. and by a slug test for completely penetrating welh 10 

confined aquifers. 
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1.0 Project Description 

1. 1 Introduction 
This Data Collection Quality Assurance Plan (DCQAP) provides the quality assurance/quality control 
(QA/QC) requirements for a Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) to 
be performed at the former Coronado Municipal Landfill (CML) site located in Albuquerque, New Mexico. 
This plan is Annex I of the Solid Waste Management Unit (SWMU) #8, Former CML RFI Work Plan. 
Instructions included in this DCQAP are written to provide confidence that the quality of work will satisfy 
project objectives and be responsive to the requirements of the New Mexico Environment Department 
(NMED). This DCQAP addresses the 16 requisite elements detailed in the U.S. Environmental Protection 
Agency (EPA) document "Interim Guidelines and Specifications for Preparing Quality Assurance Project 
Plans," QAMS-005/80 (EPA, 1983). 

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

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

Data Collection Quality Assurance Plan (DCQAP) 

HSW A Requirement HSW A Reference Location in the CML RFI Work Plan 

Intended data uses N.3(f)(i)(l) Section 3.2.5 of the DCQAP and Section 
4.0 of the work plan 

P ARCC 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 measurements N.3(f)(ii) Chapters 3.0 of the work plan 

Chain-of-custody N.3(f)(iii)(1) Chapter 7.0 of the DCQAP 

Sample storage and holding times N .3(f)(iii)(2) Section 6.3 of the DCQAP 

Sample preparation N.3(f)(iii)(3) Chapter 6.0 of the DCQAP 

Analytical procedures N.3(f)(iii)(4) Chapter 9.0 of the DCQAP 

Calibration N.3(f)(iii)(5) Chapter 8.0 of the DCQAP 

Data reduction validation and 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 

CML = Coronado Municipal Landfill. 
HSW A = Hazardous and Solid Waste Amendments. 
PARCC= Precision, accuracy, representative, completeness, and comparability. 
RFI =Resource Conservation and Recovery Act facility 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. 
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The technical objectives of the RFI are to: 

• Detennine 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. 

• 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 
Section 1.0 of the RFI Work Plan provides an overview of the site history and records. Section 2.0 of the work 
plan describes the environmental setting (e.g., soils, geology, and groundwater), previous investigations at the 
site, and 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 Section3 .. 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 and a sampling and analysis plan (SAP) 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 detennine whether there are concentrations of COCs greater than 
screening levels or background concentration levels. Using the collected data, screening level and, if needed, 
in-depth human health and ecological risk assessments will be conducted using appropriate regulatory 
guidance. If no potential threats are present, as part of the RFI report an NF A proposal will also be prepared. 
If data indicate a potential threat to human health or the environment, a CMS will be initiated. 

1.2.4 Data Uses 
The intended end use of acquired data is to provide the basis for proposing NFA or a CMS and, as stated in 
Section 1.2.1, to satisfy the listed technical objectives, including support to completion of a CMS without 
requiring significant additional data gathering at a later date. 
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2.0 Project Organization and Responsibility 

2.1 Project Organization 
The Project Management Plan, Annex V, of the RFI Work Plan presents 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. 

2.3 Environmental Technician 
The environmental technician reports to the environmental engineer on day-to-day activities associated with 
implementing the RFI field work. The environmental technician is responsible for the following: 

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

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

i\NNEX I 

• 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. 
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Directing and coordinating all efforts associated with sampling, packaging, and shipping 

Obtaining appropriate sample containers 

• Notifying analytical laboratories of QA concerns regarding shipped samples 

• Acting as a liaison with the contract analytical laboratory 

Ensuring that appropriate QC analyses are performed by laboratories 

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

Submitting complete data packages to the project manager. 

2. 7 Field Team Members 
The field team members are responsible for conducting the assigned work in a manner that ensures that the 
data collected are technically valid and legally defensible. All field teams will have a qualified field sampler 
during sampling activities. Teams are responsible for conducting the work detailed in the SAP according to 
applicable contractor procedures and are under the direction of the field team leader. 

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 Qualify 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. 
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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. 

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. 

Table 3-1 
Summary of Analytical Levels Appropriate to Data Usesa 

Data Uses Analytical Type of Analysis Limitations Data Quality 
Level 

Site characterization Level II . Variety of organics by gas . Tentative ID . Dependent on QNQC steps 
evaluation of alternatives; chromatography; inorganics by employed 
engineering design; AA;XRF . Techniques/instruments 
monitoring during limited mostly to . Data typically reported in 
implementation . Tentative ID; analyte-specific volatiles, metals concentration ranges 

. Detection limits vary from low 
ppm to low ppb 

Risk assessment; PRP Level Ill . Organicslinorganics using EPA . Tentative ID in some . Similar detection limits to 
determination; site procedures other than CLP can cases CLP 
characterization; evaluation be analyte-specific 
of alternatives; engineering . Can provide data of same . Less rigorous QNQC 
design; monitoring during . RCRA characteristic tests quality as Levels IV 
implementation 

'Modified from "Data Quality Objectives for Remedial Response Activities: Development Process," EPN540/G-87-003, 1987, U.S. 
Environmental Protection Agency, Office of Emergency and Remedial Response and Office of Waste Programs Enforcement, 
Washington, D.C. 
AA = Atomic absorption. 
CLP = Contract laboratory program. 
EPA =U.S. Environmental Protection Agency. 
ID = Identification. 
ppm = Parts per million. 
ppb = Parts per billion. 
PRP =Potentially Responsible Party. 
QNQC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
XRF = X-ray fluorescence. 

The criteria used to assess the quality of measurement data are the precision, accuracy, representativeness, 
completeness, and comparability (PARCC) parameters. Precision, accuracy, and completeness objectives are 
based on the published precision and accuracy for the analytical methods and the expected level of 
completeness required to accomplish most project goals. Representativeness and comparability objectives are 
qualitative goals. DQOs are primarily defined in the SAP (Section 3.0 of the RFI Work Plan) as data needs 
and in Chapter 4.0 of this DCQAP. 

The remainder of this chapter specifies QA objective using the PARCC parameters. QA goals for field 
measurements are also presented. 
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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 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 
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. 
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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: 

• 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), semi volatile 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). 
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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. 

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. Section 3.0 of the RFI Work Plan provides 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 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 
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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 Section 3.0 of this work plan. The primary QA objectives for all field measurements are to 
verify that QC checks are performed, verify that measurements were obtained to the degree of accuracy 
consistent with their intended use, and provide documentation of adherence to the measurement procedures. 
The contractor responsible for collecting samples will follow written procedures that describe in detail how to 
obtain accurate and precise measurements in the field. The contractor will also provide standard formats for 
documenting data collection. Adherence to written procedures will provide confidence that the PARCC 
parameter objectives of the field measurement data are met. 

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. 

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 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 
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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 in Section 3.0 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 in Section 3.0 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. 

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

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

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

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

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. 
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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: 

• Scheduling laboratory analyses required by the SAP 

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

Tracking of sample location and condition from field to analytical laboratory 

• Data validation and review. 

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

5.3. 1 Sample Receipt 
The analytical laboratory performing analysis of project samples will inspect the samples and documentation 
and inform the field team leader of the sample arrival and condition upon receipt of each shipment of samples, 
if exceptions from this plan are identified. At a minimum, the following items will be addressed: 

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

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

• 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 QAJQC activities and to provide support for 
possible evidential proceedings. All records generated for the project are the property of Philips. Records that 
provide documentary evidence of quality will be specified, prepared, and maintained in accordance with the 
investigating contractor's procedures. 

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. 
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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. 

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 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 Section 3.0 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. 

8.0 Data Reduction, Validation, and Reporting 

This chapter presents QA protocols for data reduction, validation, and reporting activities. 
The CML Data Management Plan, Annex II of the RFI Work Plan, contains a flowchart for the data reduction, 
transfer, storage, retrieval, reporting, and validation process. The data management plan also specifies the 
responsibility structure for data reduction and data reporting. 

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

8. 1.2 Laboratory Data Reduction 
At the completion of a set of laboratory analyses, the analyst will complete and review all calculations. 
Calculations using raw data to obtain final concentrations are performed according to the procedures described 
in the specified analytical method and the laboratory's QA manual. Data reduction calculations can be 
performed manually or electronically if the analytical instrument is interfaced with a microprocessor. 

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

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

8.2.1 Field Technical Data Validation 
Field technical data validation will consider the following, as applicable: 

• Qualifications of personnel collecting data 

• Completeness and reasonableness of the field documentation 

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

• Compliance with procedures that relate to field technical data collection 

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

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

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

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 

• The contents of the laboratory report 

• The project name 

• The laboratory analyses performed 

A reference to the analytical method 
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Any deviations from the stated analytical method 

• The laboratory batch number 

• Unique sample identification 

• The number of samples and sample matrix 

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

• Whether sample holding times were met and identification of those that were not 

• Any observations that may have had an impact on the analyses 

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

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

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

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

8.3. 1 Analytical Data 
The standard analytical laboratory data reports for organic data will consist of a transmittal letter and the 
following, as applicable: 

• 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 (J.tg/L) for aqueous samples and in micrograms per kilogram ().tg/kg) for soil/sediment samples. Hard 
copy data should be reported on the standard forms presented in Chapter 1.0 of EPA SW-846 (EPA, 1987b) or 
equivalent. 

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

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

Copies of the analysis request and chain-of-custody forms 
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• 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 f.lg/L for aqueous samples and in Jlg/kg for 
soil/sediment samples. Hard copy metals data should be reported on the standard forms presented in Chapter 
1.0 of SW-846 (EPA, 1987b) or equivalent. 

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

8.3.2 Nonanalytical Data Reporting 

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

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. 
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Table 9-1 
Recommended Level of Field Quality Control Samples 

Type Applicable Matrix Purpose of Sample Frequency Acceptance Criteria 

Equipment Soil, sediment, To evaluate 1 with each sample If contaminants are 
blank and water decontamination batch sent to the detected, the data shall be 

procedures laboratory or 1 per 20 evaluated in order to 
samples determine probable source 

and impact on sampling 
results 

Trip blank Water To evaluate VOC 1 per cooler If contaminants are 
contamination containing VOC detected, the data shall be 
originating from samples evaluated in order to 
sample, transport, determine probable source 
shipping, and site and impact on sampling 
conditions results 

Field duplicate Soil, sediment, To evaluate the 1 with each sample RPD :<::: 20 percent (guidance 
and water reproducibility of batch sent to the only, RPDs for low 

the sampling laboratory or 1 per 20 concentration constituents 
technique samples may exceed 20 percent) 

VOC = volatile organic compound. RPD = relative percent difference. 

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 activities. However, equipment blanks will be included 
in the soil sampling QAJQC 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. 
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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. 

. " -
Sample Type Applicable 

Methods 

Matrix spike Inorganic and 
sample organic 

Reagent blank Inorganic and 
organic 

Surrogate Organic 
compounds 

Quality control Inorganic and 
reference sample organic 

Replicate sample Inorganic and 
organic 

•RPD =relative percent difference. 

L b a oratory ua tty ontro 
Table 9-2 

a r c I Ch k ec s 

Purpose of Sample Sample Frequency 

To evaluate laboratory For each sample matrix, 1 per 
accuracy analytical batch or 1 per 20 

samples, whichever is more 
frequent. All matrix spike 
samples shall be analyzed in 
duplicate. 

To correct for 1 per analytical batch or 1 per 20 
contamination due to samples, whichever is more 
sample preparation or frequent. 
processing 

To evaluate the Every blank, standard, and 
efficiency of recovery environmental sample (including 
for method duplicates, quality control 

reference samples, and check 
standards) shall be spiked with 
surrogate compounds prior to 
purging or extraction. 

An independent check 1 per analytical batch or 1 per 20 
on technique samples, whichever is more 
methodology and frequent. 
standards 

To evaluate laboratory 1 replicate set per analytical batch 
.. 

or 1 per 20 samples, whichever is precision 
more frequent 

Acceptance Criteria 

75 to 125 percent 
recovery and 0 to 50 
percent RPD for metals 
matrix spiked samples; 
for other analytes, see 
Section 3.0 

If contaminants are 
detected, the laboratory 
shall evaluate data and 
make corrections if 
necessary 

See Section 3.0 or 
specific method, 
otherwise ±20 percent 

See Section 3.0, method-
specific 

±20 percent for metals; 
for other analytes, see 
Section 3.0 

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 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 
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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. 

10.0 System and Performance Audits 

This section addresses the planning, implementation and reporting of system and performance audits. Audits 
will be conducted, as necessary, 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. As necessary, 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 if necessary. 

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 

• QA Manual 
• Instrumentation and/or analytical system developed for the analyses of interest 
• Sample handling, log-in, and custody procedures 
• Sample preparation methods 

Data reduction and reporting procedures 
Internal data validation procedures 
Instrument calibration procedures 
QC program developed for the methods 
Conformance with the contracted SOW. 
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Prior to implementation of the analytical services contract, a system audit of the laboratory may be performed 
by the investigating contractor or evidence may be 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 may be conducted, as necessary, prior to transmittal of the NFA or CMS project 
deliverable, whichever report is the result of project activities. The report and supporting documentation will 
be reviewed to assess that the report correctly and completely presents the results of project field and analytical 
activities. Supporting documentation will be reviewed to include the following at a minimum: 

The completeness of logbooks, forms, and equipment calibration records 
• Documentation of field measurements and field-screening results 

Completeness of sample chain-of-custody/request-for-analysis documentation. 

10.2.2 Laboratory Performance Audits 
Laboratory performance audits determine the accuracy of laboratory measurement systems. The laboratory 
providing support to the project will be subject to performance audit requirements as specified in the 
laboratory's SOW. A laboratory performance audit evaluates activities specific to the investigation. At a 
minimum, the laboratory's performance will be audited to include the following: 

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

Sample tracking 
Analytical methods 

• Data reduction 
• Internal data validation 
• Instrument calibration and maintenance 
• Documentation of data analysis/data reduction. 

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

10.3 Audit Personnel 
The project audit team will include personnel with the necessary expertise and knowledge of project operations 
to address the requirements established in this DCQAP and other relevant requirements. The project QA 
officer, or designee, will typically function as the lead auditor and is responsible for the selection of audit team 
members which may include Philips personnel and Philips' contractor personnel. All auditors will be 
independent of any direct responsibility for performance of the activities that they audit. 
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10.4 Audit Documents 
Audit records will include an audit plan, audit report, corrective action requests (if necessary), written replies, 
and a·record of completion of corrective actions. An individual audit plan will be developed to provide a basis 
for each audit. The audit team will develop and document an audit plan that identifies the following: 

• The audit scope 
• Requirements for the audit 

Audit personnel 
• Activities to be audited 
• Organizations to be notified 
• Applicable documents 
• Schedule 
• Written procedures or checklists. 

Audits, if necessary, 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. 

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

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 number that will be affixed to the 
instrument. Unique serial numbers will be used on all related documentation. This numbering system should 
enable the tracking of instrument records. Minimum information for each entry will typically include the 
following: 

• Date performed 
• Description of maintenance performed including parts replaced 
• Standard used to calibrate equipment (i.e., lot number and type) 

Name of person performing maintenance. 

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

12.0 Specific Routine Procedures Used to Assess Data Quality 
Parameters 

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

12. 1 Blank Evaluation 
Trip (for samples) and rinsate blank results will be evaluated for contamination. Contamination of a blank is 
defined as a concentration that causes a difference in an observed sample concentration that is greater than or 
equal to the smallest significant digit. If blank contamination is encountered, the suspected procedures (i.e., 
sample collection, shipment, and/or laboratory analysis) will be reviewed. If a laboratory method blank in 
addition to a trip or rinsate blank exhibits contamination, the source is probably within the analytical 
laboratory. Contamination of trip blanks may also be caused by contaminated sample containers or cross 
contamination from sample leakage. Contamination of rinsate blanks may indicate ambient contamination of 
the sampling environment or the presence of contaminants in the solution used for decontamination, 
respectively. Rinsate blanks that exhibit contamination may be indicative of sample cross contamination 
caused by improper or incomplete decontamination procedures. Actions of the analytical laboratory in 
response to laboratory blank contamination will be specified in the laboratory SOW. 

12.2 Precision 
Precision is expressed as a standard deviation among a group of replicate measurements or as an RPD (Chapter 
3.0 ofthis DCQAP). Standard deviation is defined as follows (EPA, 1986c): 
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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: 

Additional information or recalculations are supplied. 

• 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. 
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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. 

13.3 Laboratory Corrective Action 
The responsibility for monitoring the quality of analytical systems will lie with the analytical laboratory 
personnel. All corrective activities resulting from deficiencies occurring at the analytical laboratory will 
comply with the analytical laboratory's QA Program. Additionally, the analytical laboratory must notify the 
project manager and project QA officer of the deficiency and, if possible, identify potential causes and 
corrective action. 

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, 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 QAJQC activities associated with the handling, 
shipping and analysis of samples to the project manager. 

14.2 QA Reports to Management 
The project QA officer will provide the project manager with a summary and analysis of the results of audits 
and data review activities on a quarterly basis. Any QA issues identified that adversely affect the quality of 
data generated will be reported to the environmental engineer immediately. 
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1.0 Introduction 

This data management plan (DMP) describes the management of data and information for Solid Waste 
Management Unit (SWMU) #8, Former Coronado Municipal Landfill (CML) Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI). This annex describes the methods and procedures 
applicable to collecting, maintaining, and reporting data and information generated during the CML RFI 
project. This DMP will be implemented to meet the requirements specified in the Hazardous and Solid Waste 
Amendments (HSWA) Module IV-Corrective Action (hereinafter referred to as the 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 D.1 4.3, 4.4 

Other reports D.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 data N.3(g)(i) 3.0 
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. 

Information generated during the CML RFI may include the following: 

• Field data from physical land surveys of SWMU boundaries and features, characterization, and 
site monitoring carried out to meet health and safety requirements specified in the Health and Safety Plan 
(HASP) (Annex ill 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. 
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All information gathered or generated from activities carried out to meet the requirements of the HSWA 
Module will be maintained at Philips Semiconductors (Philips) during the term of the permit, including the 
terms of any reissued permits. 

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 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 secured filing 
location at the Philips facility at all times; modification of records is prohibited. If subsequent revisions are 
needed to a document, both the original and the revision will be maintained and appropriately labeled. 
Records will be stored by fiscal year so that retention period requirements can be easily adhered to later. 
Figure 2-1 illustrates the general flow of records within the CML RFI project. 
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Additionally, contractor operating procedures will be in place to support the environmental engineer in the 
proper management of records generated during the RFI. These include but are not limited to the following: 

• An on-line index and a classification scheme, with procedures and information regarding 
training staff on coding and submitting records 

Developing a central records facility, with controlled access and protection of vital records 

• Retaining all records until an approved retention/disposition schedule is available 

Provisions for public access to appropriate records (see Annex IV of this RFI Work Plan). 

The environmental engineer will also provide a process for controlling documents specifying the requirements 
of prescribed or critical RFI activities. These documents will include but are not limited to the project's quality 
assurance (QA) requirements, work plans, record requirements, sampling and analysis requirements, and 
standard operating procedures. Such documents, including revisions, will be reviewed for conformance with 
the project's QA requirements and will be approved for release by authorized personnel. Receipt 
acknowledgment will ensure that the current versions of these documents are used by CML personnel 
performing the work. 

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 HSW A 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. 
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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 graphical methods will be provided as necessary to present data and information collected during the 
RFI. 

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 ill 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) 

• 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). 
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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, and the 
RFI Final Report/Summary and will begin being made available, if requested, after initiation of the RFI 
activities outlined in the Work Plan. 

A complete collection of all CML final documents that are submitted to the NMED will be available for public 
review at one or several of the following Albuquerque/Bernalillo County Public Library branches, if requested 
by the public: 

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. 

Erna 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. 

North Valley 
77042ndNW 
Albuquerque, NM 
Telephone: (505) 897-8823 
Hours: Tuesday and Thursday, 9:00a.m. to 9:00p.m. 

Wyoming Regional 
8205 Apache NE 
Albuquerque, NM 
Telephone: (505) 291-6262 
Hours: Tuesday and Thursday, 9:00a.m. to 9:00p.m. 
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1.0 Introduction 

1. 1 Objective 
The objective of site activities is to characterize the nature and extent of contamination in groundwater, soil, 
and soil vapor at Solid Waste Management Unit (SWMU) #8, the former Coronado Municipal Landfill 
(CML), as required for the Resource Conservation and Recovery Act Facility Investigation (RFI). The organic 
compound tetrachlorethene (PCE) occurs in trace concentrations in groundwater beneath the site. The RFI 
will primarily focus on characterizing the extent of PCE in groundwater. 

The objective of this plan is to provide a mechanism for establishing safe working conditions at the site. The 
safety organization, procedures, and protective equipment have been established based upon an analysis of 
potential hazards. Specific hazard control methodologies have been evaluated and selected to minimize the 
potential of accident or injury. 

1.2 Site and Facility Description 
The City of Albuquerque operated the former CML from 1963 to 1965. The former CML primarily accepted 
household refuse and some commercial waste. There is potential for the former CML to have accepted oils, 
paints, and inks, in limited amounts. The former CML is located in northern Albuquerque and is bordered to 
the east by Interstate-25 to the north by the Sandia Pueblo, to the west by San Mateo Boulevard and to the 
south by private businesses. The disturbed area associated with the former CML occupies an area of 
approximately 60 acres with a portion of the CML lying beneath property leased by Philips Semiconductors 
(Philips) (Figure 1). Portions of the former CML are believed to extend north into private property adjacent to 
the Philips facility. In a few areas north of San Diego Boulevard the landfill cover is deteriorating and refuse 
is exposed at the surface. 

The area immediately adjacent to the former CML is comprised of manufacturing plants and vacant land. 
Since most activities will be on or adjacent to Philips property, phone service, rest rooms, and portable water 
source from the Philips facility will be used. 

1.3 Scope 
This Health and Safety Plan (HASP) prescribes the safety procedures that should be followed for tasks 
associated with this RFI. The contractor selected to conduct this RFI should be capable of meeting the 
requirements of this HASP. The health and safety manager (HSM) should carefully review this HASP, before 
initiating field work, to ensure that the safety procedures outlined in this HASP meet requirements of the 
contractor health and safety department. If the HSM determines that the coverage is not adequate, then this 
HASP should be amended or modified to meet contractor requirements. After the health and safety manager 
had approved this plan, project personnel defined in Chapter 2.0 should sign the HASP. 

Operational changes that could affect the health and safety of personnel, the community, or the environment 
will not be made without the prior approval of the project manager, and the project health and safety officer. 

The provisions of this plan are mandatory for all personnel and subcontractors assigned to the project. All 

visitors to the work site must abide by the requirements of the plan. 
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1.4 References 
This HASP complies with applicable Occupational Safety and Health Administration (OSHA) and U.S. 
Environmental Protection Agency (EPA). This plan follows the guidelines established in the following: 

• Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992) 

• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, 
National Institute for Occupational Safety and Health (NIOSH), OSHA, U.S. Coast Guard, 
EPA (86-116, October 1985) 

• Title 29, Code of Federal Regulations (CFR), Part 1910.120 

• Title 29, CFR, Part 1926 

• Pocket Guide to Chemical Hazards, Department of Health and Human Services, U.S. Public 
Health Service, Centers for Disease Control, NIOSH, (June 1994) 

• Quick Selection Guide to Chemical Protective Clothing, Forsberg, K. and S.Z. Mansdorf, 2nd 
Ed., (1993). 

2.0 Responsibilities 

2. 1 All Personnel 
All personnel must adhere to these health and safety procedures during the performance of their work. Each 
person is responsible for completing tasks safely and for reporting any unsafe acts or conditions to his/her 
immediate supervisor or to the site supervisor. No person will work in a manner that conflicts with the letter 
or the intent of or the safety and environmental precautions expressed in these procedures. After due 
warnings, the project manager may dismiss from the site any person who violates safety procedures. 

All on-site personnel will receive training in accordance with 29 CFR 1910.120 and be familiar with the 
requirements and procedures contained in this document. 

2.2 Health and Safety Manager 
The HSM for the selected contractor performing the RFI is responsible for technical health and safety aspects 
of the project, including review and approval of this HASP. Inquiries regarding project procedures and other 
technical or regulatory issues should be addressed to this individual. 

2.3 Health and Safety Coordinator 
The health and safety coordinator (HSC) for the selected contractor performing the RFI is responsible for 
preparing and modifying this HASP. Any changes to the HASP must be approved by the HSC. The HSC will 
advise the project manager on health and safety issues, and will establish and oversee the project industrial 
hygiene monitoring program. The HSC is the primary site contact on occupational health and safety. 

2.4 Project Manager 
The project manager (PM) for the selected contractor performing the RFI is ultimately responsible for ensuring 
that all project activities are completed in accordance with the requirements and procedures in this plan. The 
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PM is responsible to provide the site supervisor with the equipment, materials and qualified personnel to 
implementfolly all safety requirements in this HASP. 

It is the PM's responsibility to thoroughly investigate all accidents and incidents on the project. The PM must 
perform at least one on-site safety review during the project. 

The PM must approve in writing any addenda or modifications of the HASP, and will formally review this 
plan with the HSC or HSM whenever site conditions or hazards change. 

2.5 Site Safety Officer 
The site safety officer (SSO) is responsible for implementation of the HASP, including communication of site 
requirements to all on-site project personnel (including subcontractors) and consultation with the HSC. The 
SSO will be responsible for informing the HSC and the PM of any changes in the work plan or procedures so 
that those changes may be addressed in the HASP. Other responsibilities include the following: 

• 

• 

• 

• 

• 

Stopping work, as required, to ensure personal safety and protection of property or in cases of 
life or property-threatening safety noncompliance 

Determining and posting routes to medical facilities and emergency telephone numbers, and 
arranging emergency transportation to medical facilities 

Notifying local public emergency officers of the nature of the site operations, and posting of 
their telephone numbers in an appropriate location 

Observing on-site project personnel for signs of chemical or physical trauma 

Ensuring that all site personnel have the proper medical clearance, have met applicable training 
requirements, and have training documentation available in the office. 

2.6 Subcontractors 
On-site subcontractors and their personnel must understand and comply with the site requirements established 
in this HASP. Subcontractors must attend and participate in the daily tailgate safety meetings and all other site 
safety meetings. Subcontractor certification is included in Appendix A. 

2.7 On-Site Personnel and Visitors 
All personnel must read and acknowledge their understanding of this HASP, abide by the requirements of the 
plan, and cooperate with site supervision in ensuring a safe and healthful work site. Site personnel will 
immediately report any of the following to the SSO or HSC: 

• Accidents and injuries, no matter how minor 

• Unexpected or uncontrolled release of chemical substances 

• Symptoms of chemical exposure 

Unsafe or malfunctioning equipment 

Changes in site conditions that may affect the health and safety of project personnel. 
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3.0 Project Hazards and Control Procedures 

3.1 Scope of Work 
Field activities for this RFI will be conducted in a phased approach. Initially phase one will be performed and 
each subsequent phase will be performed only if the extent of contamination has not been determined 
adequately by the planned activities for the prior phases of work. This HASP addresses activities associated 
with all phases of work even though all phases may not be performed. The activities associated with each 
phase are described below: 

• Phase I 

- The installation of one monitoring well (MW -5) upgradient of the former CML to determine 
whether the contamination source is corning from off site. 

- Collection of soil samples during borehole advancement of MW-5 to determine background 
concentrations of chemical constituents in the soil and for environmental characterization. 

- Perform slug testing on MW -5 after completion. 

• Phase II 

- The installation of two additional monitoring wells: one on site (MW -6) and the second 
(MW -7) downgradient of the former CML. These two monitoring wells are intended to 
provide information on the vertical and horizontal extent of PCE contamination in 
groundwater originating onsite. 

- The collection of soil samples for environmental characterization from borehole MW -6. 

- The collection of soil gas samples from three new monitoring wells (MW-5 through MW-7) 
and four existing monitoring wells (MW-1 through MW-4). 

- The collection of soil gas samples from methane vents No.4, 5, 12, 18, and 21 previously 
installed in the landfill material. 

- Perform slug testing on MW-6 and MW-7 after completion. 

• Phase III-Conduct a soil vapor survey over the portion of the former CML beneath the 
Philips facility to find the source of the contamination. 

Job Hazard Assessment. A job hazard assessment is necessary to identify potential safety, health, 
and environmental hazards associated with each type of field activity. Because of the complex and changing 
nature of field projects, supervisors must continually inspect the work site to identify hazards that may harm 
site personnel, the community, or the environment. The site must be inspected at least daily. The SSO must 
be aware of these changing conditions and discuss them with the HSM and the PM whenever these changes 
impact the health, safety, or performance of the project. The SSO will keep subcontractors informed of the 
changing conditions and the HSC will write addenda to change the following Job Hazard Analysis sections 
and associated hazard controls as necessary. 
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ANNEX Ill 

Site mobilization will include establishing work, contamination control and support zones. A break area will 
be set up outside the regulated work area. Mobilization may involve clearing areas for the support and 
contamination reduction zones. During this initial phase, project personnel will walk the site to identify safety 
issues that may have arisen since the writing of this plan. 

The hazards of this phase of activity are associated with heavy equipment movement, manual materials 
handling, and manual site preparation. Manual materials handling and manual site preparation may cause 
blisters, sore muscles, and joint and skeletal injuries and may present eye, contusion, and laceration hazards. 
The work area presents slip, trip, and fall hazards from scattered debris and irregular walking surfaces. 
Freezing-weather hazards include frozen, slick, and irregular walking surfaces. Wet weather may cause wet, 
muddy, slick walking surfaces and unstable soil at the excavation. 

Exposure to contaminated soil is possible. Airborne particulates and organic vapors will be monitored 
according to Section 8.0, Air Monitoring. In accordance with Section 5.0, decisions on personal protective 
equipment (PPE) for the chemical hazards will be based on measurements made before and during work 
activities. 

Environmental hazards include plants such as poison ivy, poison oak, or cacti; aggressive fauna such as ticks, 
fleas, mosquitos, wasps, spiders and snakes; weather such as sunburn, lightning, rain, heat, and cold; 
pathogens such as rabies, hanta virus, and blood-borne pathogens from medical waste that could potentially 
have been disposed of in the former CML. Control procedures for these hazards are discussed in Section 4.0. 

3.2.2 Drilling Activities 

3.2.2. 1 Drilling Hazards 
The primary physical hazards for this project are associated with the use of the drilling rig and supporting 
vehicles. Rig accidents can occur as a result of improperly placing the rig on uneven or unstable terrain, or 
failing to adequately secure the rig prior to the start of operations. Underground and overhead utility lines can 
create hazardous conditions if contacted by drilling equipment. Tools such as slips and tongs and equipment 
such as elevators, cat lines, and wire rope have the potential for striking, pinning, or cutting personnel. 

Slips. Slips are toothed wedges positioned between the drill pipe and the master bushing/rotary table to 
suspend the drill string in the well bore when it is not supported by the hoist. Most accidents associated with 
slip operations are related to manual materials handling; strained backs and shoulders are common. 

Tongs. Tongs are large, counter-weighted wrenches used to break out the torqued couplings on drill pipe. 
Both sets of tongs have safety lines; when breakout force is put on the tongs, the tongs or the safety lines could 
break and injure a site worker standing close to them. Another likely accident can occur when the driller 
actuates the wrong tong lever and an unsecured tong swings across the rig floor at uncontrolled velocity. A 
common accident attributable to tongs can occur when a site worker has his/her hand or finger in the wrong 
place as he/she attempts to swing and latch the tong onto the drill pipe, resulting in crushing injuries or 
amputation of the fingers. 

Elevators. Elevators are a set of clamps affixed to the bails on the swivel below the traveling block. They 
are used to clamp each side of a drill pipe and hold the pipe as it is pulled from the well bore. Accidents and 
injuries can occur during the latching and unlatching tasks; fingers and hands can get caught and crushed in 
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the elevator latch mechanism. If the pipe is overhead when the latching mechanism fails, then the pipe may 
fall on site workers working on the drill floor. 

Wire Rope. W om or frayed wire rope presents a laceration hazard if loose wires protrude from the main 
bundle. 

Cat Lines. Cat lines are used on drilling rigs to hoist material. Accidents that occur during cat line 
operations may injure the site worker doing the rigging as well as injure the operator. Minimal hoisting control 
causes sudden and erratic load movements, which may result in hand and foot injuries. 

Working Surfaces. Slippery work surfaces can increase the likelihood of back injuries, overexertion 
injuries, and slips and falls. 

Derrick Operations. The derrick operator on a well-drilling operation performs his/her tasks from 
various elevated work platforms in the mast. He/she is exposed to falls when not using fall protection 
equipment while climbing the derrick ladder, while working with the pipe stands, and while moving from the 
ladder to his/her platform station. 

Materials Handling. The most common type of accident that occurs in material handling operations is 
the "caught between" situation when a load is being handled and a finger or toe gets caught between two 
objects. Rolling stock can shift and/or fall from a pipe rack or truck bed. 

3.2.2.2 Drilling Safety Procedures 

Drill Crews. All drillers performing work must possess the necessary state or local licenses to perform 
such work. All members of the drill crew will receive site-specific training prior to beginning work. 

The driller will be responsible for the safe operation of the drill rig as well as the crew's adherence to the 
requirements of this HASP. The driller must ensure that all safety equipment be in proper condition and be 
properly used. The members of the crew will follow all instructions of the driller, wear all personal protective 
equipment, and be aware of all hazards and control procedures. The drill crews will participate in the daily 
safety meetings and be aware of all emergency procedures. 

Rig Inspection. Each day, prior to the start of work, the drill rig and associated equipment will be 
inspected by the driller and/or drill crew. The following items will be inspected: 

Vehicle condition 
• Proper storage of equipment 

Condition of all wire rope 
Fire extinguisher 
First aid kit. 

Drill Rig Set-Up. The drill rig will be properly blocked and leveled prior to raising the derrick. The 
wheels that remain on the ground must be chocked. The leveling jacks will not be raised until the derrick is 
lowered. The rig will be moved only after the derrick has been lowered. 
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Site Drilling Rules. 

• Before drilling, the existence and location of underground pipe, electrical equipment and gas 
lines will be determined. This will be done, if possible, by contacting the appropriate client 
representative to mark the location of the lines. If the client's knowledge of the area is 
incomplete, a professional locating service will be used to demarcate all public utility lines. 
Documentation that nearby utilities have been marked on the ground, and that the drill site has 
been cleared will be in the possession of the field operations manager prior to commencement 
of the intrusive investigation at that point of the site. An underground/overhead utility checklist 
is provided in Appendix B. 

• No ignition sources are permitted if the ambient airborne concentration of flammable vapors 
exceeds 10 percent of the lower explosive limit (LEL) when drilling. A combustible gas 
indicator will be used to make this determination. 

• Operations must be suspended and corrective action taken if the airborne flammable 
concentration reaches 10 percent of LEL in the immediate area (a one-foot radius) of the point 
of drilling. 

• Combustible gas readings of the general work area will be made regularly. 

• Under no circumstances will personnel be permitted to ride the traveling block or elevators, nor 
will the catline be used as a personnel carrier. 

Overhead Electrical Clearances. If drilling is conducted in the vicinity of overhead power lines, 
the power to the lines must be shut off, or the equipment must be positioned and blocked such that no part, 
including cables can come within the minimum clearances as follows: 

Nominal System Voltage 
0-50 kilovolt (kV) 

51-100 kV 
101-200 kV 
201-300 kV 
301-500 kV 
501-750 kV 

751-1000 kV 

Minimum Required Clearance 
10 feet 
12 feet 
15 feet 
20 feet 
25 feet 
35 feet 
45 feet 

When the drill rig is in transit, with the boom lowered and no load, the equipment clearance must be at least 4 
feet for voltages less than 50 kV, 10 feet for voltages of 50 kV to 345 kV, and 16 feet for voltages above 345 
kV. 

Rig Set-Up. 

• All well sites will be inspected by the driller prior to the location of the rig to ensure a stable 
surface exists. This is especially important along the river bank where soft, unstable terrain is 
common. 
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• All rigs will be properly blocked and leveled prior to raising the derrick. Blocking provides a 
more stable drilling structure by evenly distributing the weight of the rig. Proper blocking 
ensures that differential settling of the rig does not occur. 

• Wooden blocks, at least 24 by 24 inches and 4 to 8 inches thick will be placed between the jack 
swivels and the ground. The emergency brake will be engaged, and the wheels that are on the 
ground will be chocked. 

• No cribbing is allowed. 

Hoisting Operations. 

• Drillers must conduct daily inspections of their operations. 

• Drillers will never engage the rotary clutch without watching the rotary table, and ensuring that 
it is clear of personnel and equipment. 

• Unless the drawworks is equipped with an automatic feed control, the brake will not be left 
unattended without first being tied down. 

• Drill pipe, auger strings or casing will be picked up slowly. 

Drill pipe will not be hoisted until the driller is sure that the pipe is latched in the elevator or 
that the derrick operator has signaled that he/she may safely hoist the pipe. 

• During instances of unusual loading of the derrick or mast, such as when making an unusually 
hard pull, only the driller will be on the rig floor, and no one will be on the rig or derrick. 

The brakes on the drawworks of every drilling rig will be tested by each driller each day. The 
brakes will be thoroughly inspected by a competent individual each week. 

• A hoisting line with a load imposed will not be permitted to be in direct contact with any 
derrick member or stationary equipment, unless it has been specifically designed for line 
contact. 

• Workers will never stand near the borehole whenever any wire line device is being run. 

• Hoisting control stations will be kept clean and controls labeled as to their functions. 

Catline Operations. 

• Only experienced workers will be allowed to operate the cathead controls. The kill switch must 
be clearly labeled and operational prior to operation of the catline. 

• The cathead area must be kept free of obstructions and entanglements. 

The operator should not use more wraps than necessary to pick up the load. More than one 
layer of wrapping is not permitted. 
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Personnel should not stand near, step over, or go under a cable or catline that is under tension. 

• Drillers rigging loads on catlines will abide by the following: 

- Keep out from under the load 

- Keep fingers and feet where they will not be crushed 

- Be sure to signal clearly when the load is being picked 

- Use standard visual signals only and not depend on shouting to co-workers 

- Verify that the load is properly rigged, because a sudden jerk in the catline will shift or drop 
the load. 

Wire Rope. 

• A safety factor of 7:1 will be used when selecting rope strength. 

• When two wires are broken or rust or corrosion is found adjacent to a socket or end fitting, the 
wire rope will be removed from service or resocketed. Special attention will be given to the 
inspection of end fittings on boom support, pendants, and guy ropes. 

• Wire rope removed from service due to defects will be cut up or plainly marked as being unfit 
for further use as rigging. 

• Wire rope clips attached with U-bolts will have the U-bolts on the dead or short end of the 
rope; the clip nuts will be retightened immediately after initial load carrying use and at frequent 
intervals thereafter. 

• When a wedge socket fastening is used, the dead or short end of the wire rope will have a clip 
attached to it or looped back and secured to itself by a clip; the clip will not be attached directly 
to the live end. 

• Protruding ends of strands in splices on slings and bridles will be covered or blunted. 

Except for eye splices in the ends of wires and for endless wire rope slings, wire rope used in 
hoisting, lowering, or pulling loads will consist of one continuous piece without knot or splice. 

- An eye splice made in any wire rope will have not less that five full tucks. 

- Wire rope will not be secured by knots except on haul back lines on scrapers. 

• Eyes in wire rope bridles, slings, or bull wires will not be formed by wire clips or knots. 

• Wire rope will not be cut with a torch. Loose ends will be spliced not welded. 

Wire rope clips will not be used to splice rope. 
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Pipe/Auger Handling. 

Pipe and auger sections will be transported by cart or carried by two persons. Individuals will 
not carry auger or pipe sections without assistance. 

• Workers will not be permitted on top of the load during loading, unloading, or transferring of 
pipe or rolling stock. 

• Site workers will be instructed never to try to stop rolling pipe or casing; they will be instructed 
to stand clear of rolling pipe. 

• Slip handles will be used to lift and move slips. Site workers will not be permitted to kick slips 
into position. 

When pipe is being hoisted, personnel will not stand where the bottom end of the pipe could 
whip and strike them. 

Pipe and augers stored in racks, catwalks or on flatbed trucks will be chocked or otherwise 
secured to prevent rolling. 

Derrick Operations. 

• The derrick climber will be used whenever climbing the derrick. Personnel on the derrick will 
be tied off or otherwise protected from falling when working in an unguarded, elevated 
position. Fall protection is required when working above 6 feet. 

All stands of pipe and drill collars racked in a derrick will be secured with rope or otherwise 
adequately secured. 

• Tools, derrick parts, or materials of any kind will not be thrown from the derrick. 

The elevators must be properly clamped onto all pipe joints prior to the driller engaging the 
load. 

3.2.3 Sampling Activities 

Sampling Hazards. Field sampling operations consist of the collection of soil, groundwater, and soil gas 
samples for subsequent analysis and evaluation of potential site contamination. The physical hazards of this 
operation are primarily associated with the sample collection methods and procedures used. 

During the course of this project, several different sampling methodologies may be used based upon equipment 
accessibility and the types of materials to be sampled. These sampling methods may include surface 
sampling/spoons, split spoon samples, bulk sampling, soil vapor sampling, or liquid sampling. The primary 
hazards associated with these specific sampling procedures are not potentially serious; however, other 
operations in the area, or the conditions under which samples must be collected, may present certain chemical 
and physical hazards. The hazards of these types of sampling procedures are generally limited to 
strains/sprains resulting from uneven ground and potentially splashing hazards from groundwater sampling. 
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In addition to the safety hazards specific to solid sampling operations, hazards associated with the operation of 
vehicles, particularly large vehicles, in a small area will be a concern. Of particular concern will be the 
backing up of trucks and other support vehicles. Vehicles will have backup alarms or spotters when backing. 

3.2.4 Slug Testing 
Slug testing will be performed on all monitoring wells after completion. Slug testing involves the adding, 
removing, or displacing a quantity of water in a well and measuring the change in water level with time. The 
physical hazards associated with slug testing are primarily from pinch points and lifting of the slug or bailer 
from the well. Precautions during slug test will include wearing work gloves during lowering and raising of 
the slug/bailer. If available, a tripod-and-pulley system should be used to raise and lower the slug/bailer to 
avoid physical hazards from lifting. If no pulley system is available proper lifting technique will be followed 
during retrieval of the slug/bailer. 

3.2.5 Decontamination Activities 
All vehicles and equipment will be decontaminated before leaving the site. Personnel involved in 
decontamination activities may be exposed to skin contact with contaminated soil, volatile emissions from 
heavily contaminated vehicles and equipment, high-pressure water spray, noise, and cold stress from the water 
spray. 

3.2.6 Demobilization 
Demobilization will involve the removal of all tools, equipment, supplies, and vehicles brought to the site. All 
signs of temporary construction facilities must be removed and the project site restored as necessary to permit 
the growth of vegetation. 

The physical hazards of this phase of activity are associated with heavy equipment operation, manual materials 
handling and manually working with soils. Heavy equipment operation presents noise and vibration hazards 
and hot surfaces. Manual materials handling and manually working with soils may cause blisters, sore muscles 
joint and skeletal injuries. The work area presents slip, trip, and fall hazards from scattered debris and 
irregular walking surfaces. Freezing weather hazards include frozen, slick, and irregular walking surfaces. 
Wet weather may cause wet, muddy, slick walking surfaces. 

Exposure to contaminated soil is possible. Airborne contaminants will be monitored for volatile organic 
compounds and total dust according to Section 8.0, Air Monitoring. Decisions on PPE for the chemical 
hazards will be based on measurements made before and during work activities in accordance with Section 5.0 
of this HASP. 

Environmental hazards include plants such as poison ivy, poison oak or cacti; aggressive fauna such as ticks, 
fleas, mosquitos, wasps, spiders, and snakes; weather such as sunburn, lightning, rain, heat, and cold; 
pathogens such as rabies, Iyme disease, and blood borne pathogens from medical waste that could have 
potentially been disposed of in the former CML. 

3.3 Chemical Hazards 
The chemical hazards associated with site operations are related to inhalation, ingestion, and skin exposure to 
site contaminants. The concentration of tetrachloroethene present in the groundwater beneath the former CML 
is known. Table 1 lists chemical exposure and hazard information for chemicals known to exist at the site and 
for chemicals site workers may be exposed to during site activities. 

Airborne concentrations during monitoring well drilling, soil gas sampling, groundwater sampling, and soil
sampling operations may be significant and will require continuous monitoring of toxic and flammable 
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contaminant air levels during such operations. The headspace at each monitoring well and methane vent will 
be tested with a LEL meter prior to starting soil gas sampling activities. The potential for inhalation of 
contaminants during monitoring well drilling, soil gas sampling, groundwater sampling, and soil-sampling 
operations is minimal. 

The potential for dermal contact with contaminated soils/groundwater during groundwater and soil-sampling 
operations is minimal. 

4.0 General Hazards and Control Procedures 

4.1 General Practices 

• At least one copy of this plan must be at the project site, in a location readily available to all 
personnel. 

• All site personnel must use the buddy system (working in pairs or teams). 

• Contaminated protective equipment such as respirators, hoses, boots, etc. must not be removed 
from the regulated area before being cleaned or properly packaged and labeled. 

• Legible and understandable precautionary labels that comply with the hazard communication 
standard must be affixed prominently to tightly closed containers of contaminated scrap, waste, 
debris, and clothing. 

Removing contaminated soil from protective clothing or equipment by blowing, shaking, or any 
other means that disperses contaminants into the air is prohibited. 

• Food, beverages, or tobacco products must not be present or consumed in the regulated area. 

Cosmetics must not be applied within the regulated area. 

• Containers must be moved only with the proper equipment and must be secured to prevent 
dropping or loss of control during transport. 

• Emergency equipment must be removed from storage areas and staged in readily accessible 
locations. 

• All areas that have been determined as uncontaminated inside the regulated area will be clearly 
marked as such. No personnel, equipment, etc., must be in these areas until they have been 
decontaminated. 

• Site workers must inform their partners or fellow team members of non visible effects of 
exposure to toxic materials. The symptoms of such exposure may include the following: 

- Headaches. 
- Dizziness. 
- Nausea. 
- Blurred vision. 
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- Cramps. 
- Irritation of eyes, skin, or respiratory tract. 

• Visitors to the site must abide by the following: 

- All visitors must be instructed to stay outside the contaminated zones (exclusion and 
decontamination zones) and remain within the clean zone during the extent of their stay. 
Visitors must be cautioned to avoid skin contact with surfaces which are contaminated or 
suspected to be contaminated. 

- Visitors requesting to observe work in the exclusion zone (EZ) must don all appropriate 
PPE prior to entry into that zone and must be cleared for hazardous waste work as 
evidenced by a complete physical examination, have 40-hours of hazardous waste 
operations training, and have 8-hours of refresher training within the past 12 months. If 
respiratory protective devices are necessary, visitors who wish to enter the contaminated 
zone must have been respirator-trained and fit tested for a respirator within the past 
12 months. 

- Visitor inspection of the contaminated area is at the discretion of the SSO. 

Buddy System. All on-site personnel must use the buddy system. Visual contact must be 
maintained between crew members at all times, and crew members must observe each other for 
signs of chemical exposure. Indication of adverse effects include but are not limited to the 
following: 

• Changes in complexion and skin coloration 
• Changes in coordination 
• Changes in demeanor 
• Excessive salivation and pupillary response 
• Changes in speech pattern. 

Team members must also be aware of potential exposure to possible safety hazards, unsafe acts, 
or noncompliance with safety procedures. 

If protective equipment or noise levels impair communications, prearranged hand signals must be 
used for communication. Personnel must stay within line of sight of another team member. 

4.2 Heat Stress 
Wearing PPE may put site personnel at increased risk of heat stress. Heat stress effects range from transient 
heat fatigue to serious illness and death. Heat stress is caused by a number of interacting factors, including 
environmental conditions, clothing, workload, and the individual characteristics of the worker. Because heat 
stress is one of the most common and potentially serious illnesses during field operations, alertness to the 
symptoms and knowledge of preventive measures are vital. 

Heat stress monitoring will commence when personnel are wearing impermeable PPE and the ambient 
temperature exceeds 70 degrees Fahrenheit (0 F). If impermeable garments are not worn, heat stress monitoring 
will commence at 85°F. 
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Heat Stress Prevention. One or more of the following control measures can be used to help control 
heat stress and are mandatory if any site worker has a heart rate (measure immediately prior to rest period) 
exceeding of 115 beats per minute: 

Site workers will be encouraged to drink plenty of water and electrolyte replacement fluids 
throughout the day. 

• On-site drinking water will be kept cool (50 to 60°F) to encourage personnel to drink 
frequently. 

• A work regimen that will provide adequate rest periods for cooling down will be established, as 
required. 

• All personnel will be advised of the dangers and symptoms of heat stroke, heat exhaustion, and 
heat cramps. 

• Cooling devices such as vortex tubes or cooling vests will be used when personnel must wear 
impermeable clothing in conditions of extreme heat. 

• Site workers will be instructed to monitor themselves and coworkers for signs of heat stress and 
to take additional breaks as necessary. 

• A shaded rest area must be provided. All breaks will take place in the shaded rest area. 

• Site workers must not be assigned to other tasks during breaks. 

Site workers must remove impermeable garments during rest periods. This includes white 
Tyvek-type garments. 

• A reasonable minimal amount of PPE will be used. 

All site workers must be informed of the importance of adequate rest, acclimation, and proper 
diet in the prevention of heat stress disorders. 

Heat Cramps. Heat cramps are caused by heavy sweating and inadequate electrolyte replacement. Signs 
and symptoms include muscle spasms and pain in the hands, feet, and abdomen. 

Heat Exhaustion. Heat exhaustion occurs from increased stress on various body organs. Signs and 
symptoms include pale, cool, moist skin; heavy sweating; dizziness; nausea; and fainting. 

Stroke. Heat stroke is the most serious form of heat stress and should always be treated as a medical 
emergency. The body's temperature regulation system fails, and the body temperature rapidly rises to critical 
levels. Immediate action must be taken to cool the body before serious injury or death occurs. Signs and 
symptoms of heat stroke include red, hot, usually dry skin; reduced or lack of perspiration; nausea; dizziness 
and confusion; strong, rapid pulse and confusion; and coma. 
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4.3 Cold Stress 
Cold and/or wet environmental conditions can place workers at risk of a cold-related illness. Hypothermia 
can occur whenever temperatures are below 45°F and is most common during wet, windy conditions, with 
temperatures between 40 to 30°F. The principal cause of hypothermia in these conditions is loss of insulating 
properties of clothing caused by moisture, coupled with heat loss because of the wind and evaporation of 
moisture on the skin. 

Frostbite, the other illness associated with cold exposure, is the freezing of body tissue, which ranges from 
superficial freezing of surface skin layers to deep freezing of underlying tissue. Frostbite will only occur when 
ambient temperatures are below 32°F. The risk of frostbite increases as the temperature drops and wind speed 
increases. 

Cold Stress Prevention. Most cold-related worker fatalities have resulted from failure to escape low 
environmental air temperatures or from immersion in low-temperature water. The single most important 
aspect of life-threatening hypothermia is a drop in the deep-core temperature of the body. 

Site workers should be protected from exposure to cold so that the deep-core temperature does not drop below 
36 degrees Celsius. Lower body temperatures will very likely result in reduced mental alertness, reduction in 
rational decision making, or loss of consciousness with the threat of fatal consequences. To prevent such 
occurrence, the following measures will be implemented: 

• Site workers must wear warm clothing such as mittens, heavy socks, etc. when the air 
temperature is below 45°F. Protective clothing, such as Tyvek or other disposable coveralls, 
may be used to shield site workers from the wind. 

• When the air temperature is below 35°F, site workers must wear clothing for warmth, in 
addition to chemical protective clothing. This will include: 

- Insulated suits, such as whole body thermal underwear 
Wool socks or polypropylene socks to keep moisture off the feet 

- Insulated gloves 
Insulated boots 

- Insulated head cover such as hard hat, winter liner, or knit cap 
Insulated jacket, with wind- and water-resistant outer layer. 

• At air temperatures below 35°F, the following work practices must be implemented: 

If a possibility exists that the clothing of a site worker might become wet on the job site, the 
outer layer of clothing must be water impermeable. 

If a site worker's underclothing becomes wet in any way, the worker must change into dry 
clothing immediately. If the clothing becomes wet from sweating (and the site worker is not 
uncomfortable), the site worker may finish the task at hand prior to changing into dry 
clothing. 

- Site workers must have a warm (65°F or above) break area. 

- Hot liquids such as soups or warm, sweet drinks must be provided in the break area. 
Because of their circulatory and diuretic effects, coffee and tea intake should be limited. 
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- The buddy system must be practiced at all times on site. Any site worker observed with 
severe shivering must leave the work area immediately. 

- Site workers should dress in layers, with thinner lighter clothing worn next to the body. 

Site workers should avoid overdressing when going into warm areas or when performing 
strenuous activities. 

4.4 Biological Hazards 
Biological hazards may include snakes, thorny bushes and trees, ticks, mosquitoes, or other pests, and medical 
waste that could have potentially been disposed of in the former CML. See Appendix C for specific 
information on venomous snakes, arthropods, bubonic plague, and hantavirus. 

Medica/Items. The potential for encountering medical items exists at the work site. Syringes and other 
sharp instruments can transmit disease or infection if contacted. Any material uncovered that is suspected of 
being medical waste will be handled using hand tools and placed directly into drums. 

4.5 Noise 
Exposure to noise over the OSHA action level can cause temporary impairment of hearing; prolonged and 
repeated exposure can cause permanent damage to hearing. The risk and severity of hearing loss increases 
with the intensity and duration of exposure to noise. In addition to damaging hearing, noise can impair voice 
communication, thereby increasing the risk of accidents on site. 

Hearing Conservation. All personnel must wear hearing protection-with a noise reduction rating 
(NRR) of at least 20--when noise levels exceed 85 A-weighted decibels (dBA). All site personnel who may 
be exposed to noise must also receive baseline and annual audiograms and training as to the causes and 
prevention of hearing loss. Section 8.0 discusses noise monitoring. 

Whenever possible, equipment that does not generate excessive noise levels will be selected for this project. If 
the use of noisy equipment is unavoidable, barriers or increased distance will be used wherever possible to 
minimize worker exposure to noise. 

4.6 Spill Control Plan 
All personnel must take every necessary precaution to minimize the potential for spills during site operations. 
All on-site personnel are obliged to report immediately any spill discharge, no matter how small, to the SSO. 

Spill control apparatus will be located on site at any locations that the SSO foresees the potential for discharge 
to the ground. All sorbent materials used for the cleanup will be containerized and labeled separately from 
other wastes, unless otherwise directed by the contracting officer. 

4.7 Lockout/Tagout Procedures 
Lockout is the placement of a device that uses a positive means such as a lock to hold an energy or material 
isolating device or system ensuring that the equipment cannot be operated until the lockout device is removed. 
Tagout is the placement of a warning tag on an energy or material isolating device indicating that the 

equipment controlled may not be operated until the tag is removed. 
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Maintenance procedures will be performed only by fully qualified and trained individuals. Before 
maintenance begins, lockout/tagout procedures will be followed as set forth by the contractor. If a device 
cannot be locked out, a tagout system will be used. 

4.8 Sanitation 
Site sanitation will be maintained according to OSHA and New Mexico Department of Health requirements. 

4.8. 1 Break Area 
Breaks will be taken in a clean zone away from the active work area. There will be no smoking, eating, 
drinking, or chewing gum or tobacco in the work area. 

4.8.2 Potable Water 
The following rules apply for all project field operations: 

• An adequate supply of potable water will be provided at each work site. 

• Portable containers used to dispense drinking water must be capable of being tightly closed, 
and must be equipped with a tap dispenser. Water must not be drunk directly from the 
container, nor dipped from the container. 

• Containers used for drinking water must be clearly marked and not used for any other purpose. 

• Disposable cups will be supplied; both a sanitary container for unused cups and a receptacle for 
disposing of used cups must be provided. 

4.8.3 Sanitary Facilities 
Access to facilities for washing before eating, drinking, or smoking will be provided. 

4.8.4 Lavatory 
If permanent toilet facilities are not available, an appropriate number of portable chemical toilets will be 
provided. 

4.8.5 Trash Collection 
Trash collected from the contamination reduction zone (CRZ) will be separated as routine hazardous waste. 
Trash collected in the support and break areas will be disposed of as nonhazardous waste. Labeled trash 
receptacles will be set up in the CRZ and in the support zone. 

4.9 Electrical Hazards 
Electricity may pose a particular hazard to site workers because of the use of portable electrical equipment. If 
wiring or other electrical work is needed, it must be performed by a qualified electrician. 

General electrical safety requirements include the following: 

• All electrical wiring and equipment must be of a type listed by Underwriters Laboratories, Inc. 
(UL), Factory Mutual Engineering Corporation (FM), or other recognized testing or listing 
agency. 
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All installations must comply with the National Electrical Safety Code, the National Electrical 
Code, or U.S. Coast Guard regulations. 

Portable and semi portable tools and equipment must be grounded by a multi conductor cord 
having an identified grounding conductor and a multicontact polarized plug-in receptacle. 

• Tools protected by an approved system of double insulation, or its equivalent, need not be 
grounded. Double-insulated tools must be distinctly marked and listed by UL or FM. 

• Live parts of wiring or equipment must be guarded to prevent persons or objects from touching 
them. 

Electric wire or flexible cord passing through work areas must be covered or elevated to protect 
it from damage by foot traffic, vehicles, sharp comers, projections, or pinching. 

• All circuits must be protected from overload. 

Temporary power lines, switch boxes, receptacle boxes, metal cabinets, and enclosures around 
equipment must be marked to indicate the maximum operating voltage. 

• Plugs and receptacles must be kept out of water unless they are of an approved submersible 
construction. 

All extension outlets must be equipped with ground fault circuit interrupters. 

• Attachment plugs or other connectors must be equipped with a cord grip and be constructed to 
endure rough treatment. 

Extension cords or cables must not be fastened with staples, hung from nails, or suspended by 
bare wire. 

• Flexible cords must be used only in continuous lengths without splice, with the exception of 
molded or vulcanized splices made by a qualified electrician. 

4.10 Lifting Hazards 
Back strain or injury may be prevented by using proper lifting techniques. The fundamentals of proper lifting 
include the following: 

• Consider the size, shape, and weight of the object to be lifted. Two persons must lift an object 
if it cannot be lifted safely alone (e.g., if the object weighs more than 50 pounds). 

• The hands and the object should be free of dirt or grease that could prevent a firm grip. 

• Gloves must be used; and the object must be inspected for metal slivers, jagged edges, burrs, 
and rough or slippery surfaces. 

Fingers must be kept away from points that could crush or pinch them, especially when putting 
an object down. 
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• Feet must be placed far enough apart for balance. The footing should be solid and the intended 
pathway should be clear. 

• The load should be kept as low as possible, close to the body with the knees bent. 

• To lift the load, the worker should grip firmly and lift with the legs, keeping the back as straight 
as possible. 

• The worker should not carry a load that he/she cannot see around or over. 

• When putting an object down, the stance and position are identical to that for lifting; the legs 
are bent at the knees, and the back is straight as the object is lowered. 

4. 11 Eye Wash 
If a significant potential for splashing chemicals exists, a hand-operated field emergency eye wash will be 
maintained in at the site with the first aid kit. 

5.0 Personal Protective Equipment 

PPE is required to safeguard site personnel from various hazards. Varying levels of protection may be 
required depending on the level of contaminants and the degree of physical hazard. This section presents the 
various levels of protection and defines the conditions of use for each level. 

5. 1 Respiratory Protection 
Respiratory protection is an integral part of site worker health and safety at hazardous waste sites. 

Site Respiratory Protection Program. The site respiratory protection program will consist of the 
following: 

• All site personnel who may use respiratory protection will have an assigned respirator. 

• All site personnel who may use respiratory protection will have been fit-tested and qualified in 
the use of a full-face air-purifying respirator within the past 12 months. 

• All site personnel who may use respiratory protection must within the past year have been 
medically certified as being capable of wearing a respirator. Documentation of the medical 
certification must be provided to the HSC, prior to commencement of site work. 

• Only cleaned, maintained, NIOSH/Mine Safety and Health Administration (MSHA)-approved 
respirators are to be used on this site. 
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If respirators are used, the respirator cartridge is to be properly disposed of at the end of each 
work shift or when load-up or breakthrough occurs. 

Contact lenses are not to be worn when a respirator is worn. 

• All site personnel who may use respiratory protection will be clean shaven. Mustaches and 
side bums are permitted, but they must not touch the sealing surface of the respirator. 

• Respirators will be inspected, and a positive/negative pressure test performed prior to each use. 

• After each use, the respirator will be wiped with a disinfectant, cleansing wipe. When used, the 
respirator will be thoroughly cleaned at the end of the work shift. The respirator will be stored 
in a clean plastic bag. 

5.2 Levels of Protection 
Protection levels will be determined based upon contaminants present in the work area. This section presents a 
summary of the levels. Below is a summary of the tasks associated with each phase of work planned for the 
formerCML. 

• Phase I 

The installation of one monitoring well (MW -5) upgradient of the former CML to determine 
whether the contamination source is corning from off site. 

Collection of soil samples during borehole advancement of MW -5 to determine background 
concentrations of chemical constituents in the soil and for environmental characterization. 

Perform slug testing on MW -5 after completion. 

• Phase II 

The installation of two additional monitoring wells: one on site (MW -6) and the second 
(MW -7) down gradient of the former CML. These two monitoring wells are intended to 
provide information on the vertical and horizontal extent of PCE contamination in 
groundwater originating onsite. 

The collection of soil samples for environmental characterization from borehole MW-6. 

The collection of soil gas samples from three new monitoring wells (MW-5 through MW-7) 
and four existing monitoring wells (MW-1 through MW-4). 

- The collection of soil gas samples from methane vents No.4, 5, 12, 18, and 21 previously 
installed in the landfill material. 

- Perform slug testing on MW -6 and MW -7 after completion. 

• Phase III-Conduct a soil vapor survey over the portion of the former CML beneath the 
Philips facility to find the source of the contamination. 
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5.2. 1 Level D Protection 
The minimum level of protection that will be required of site workers and subcontractors will be Level D, 
which will be worn as the initial protection level for site operations. The following equipment will be used: 

• Work clothing as prescribed by weather. 

• Safety toe work boots, American National Standards Institute (ANSI)-approved. 

• Safety glasses or goggles, ANSI-approved. 

• Hard hat, ANSI-approved, when overhead work is being performed. 

• Hearing protection (if noise levels exceed 85 dB A, then hearing protection with an EPA NRR 
of at least 20 dB A must be used). 

5.2.2 Modified Level D Protection 
Modified Level D will be used when airborne contaminants are not present at levels of concern but site 
activities are causing an increased potential for skin contact with subsurface liquids and solids. Modified 
Level D consists of the following: 

• Tyvek® coveralls 
• Safety toe work boots 
• Vinyl or latex booties or polyvinyl chloride (PVC) overboots 
• Safety glasses or goggles 
• Hard hat 
• Face shield (when projectiles or chemical splashes pose a hazard) 
• Nitrile gloves 
• Hearing protection (if necessary). 

5.2.3 Level C Protection 
Level C protection will be required when the airborne concentration of suspected contaminants is known to be 
one-half the American Conference of Governmental and Industrial Hygienists threshold limit value or the 
OSHA permissible exposure limit. Level C protection will be used for operations when air-monitoring 
instruments indicate an upgrade is necessary (see Table 3). 

The following equipment will be used for Level C protection: 

• Full-face, air purifying respirator with organic vapor cartridges in combination with high
efficiency particulate air (HEPA) filters that are NIOSH/MSHA-approved. 

• Hooded, Polyethylene coated Tyvek® suit 

• Nitrile or PVC gloves over nitrile sample gloves 

Safety toe work boots, ANSI-approved 

• Chemical-resistant Neoprene boots with steel toes or latex booties PVC boots over safety toe 
shoes 
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• Hard hat, ANSI-approved 

Hearing protection (if necessary). 

5.2.4 Selection of Personal Protective Equipment 
Equipment for personal protection will be selected based on the potential for contact, site conditions, ambient 
air quality, and the judgment of supervising site personnel and health and safety professionals. The PPE used 
will be chosen to be effective against the compound(s) present on the site. 

5.3 Using Personal Protective Equipment 
Depending upon the level of protection selected for this project, specific donning and doffing procedures may 
be required. The procedures presented in this section are mandatory if Level C is selected. 

All people entering the EZ must put on the required PPE in accordance with the requirements of this plan. 
When leaving the EZ, PPE will be removed in accordance with the procedures listed, to minimize the spread 
of contamination. 

5.3. 1 Donning Procedures 
These procedures are mandatory only if Level C PPE is used on the project: 

Remove bulky outerwear. 
• Put on the required chemical protective coveralls or rain gear. 
• Put on the required chemical protective boots or boot covers. 

Tape the legs of the coveralls to the boots with duct tape. 
• Put on the required chemical protective gloves. 
• Tape the wrists of the protective coveralls to the gloves. 

Don the required respirator and perform appropriate fit check. 
• Put hood or head covering over head and respirator straps. 
• Don remaining PPE, such as safety glasses or goggles and hard hat. 

If these procedures are instituted, one person must remain outside the work area to ensure that each person 
entering have the proper protective equipment. People must not be allowed to enter an EZ if they are not 
wearing the required PPE. 

5.3.2 Doffing Procedures 
The following procedures are only mandatory if Level C or higher PPE is required for this project. Whenever 
a person leaves a Level C or higher work site, the following decontamination sequence will be followed: 

• Upon entering the contamination reduction zone (CRZ), rinse contaminated materials from the 
boots or remove contaminated boot covers. 

• Clean reusable protective equipment. 

Remove protective garments, equipment, and respirator. All disposable clothing should be 
placed in plastic bags that are labeled with contaminated waste labels. 

Wash hands, face, and neck or shower (if necessary). 

Proceed to clean area and dress in clean clothing. 
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• Clean and disinfect respirator for next use. 

• Proceed to the sign-out point. 

All disposable equipment, garments, and PPE must be bagged in two 6-milliliter plastic bags, labeled for 
disposal. (See Chapter 7.0 for detailed information on decontamination stations.) 

5.4 Selection Matrix 
The level of personal protection selected will be based upon real-time air monitoring of the work environment 
and an assessment by the SSO of the potential for skin contact with contaminated materials. The PPE 
selection matrix is given in Table 2. This matrix is based upon information available at the time this plan was 
written. The Airborne Contaminant Action Levels in Table 3 should be used to determine whether the PPE 
prescribed in this matrix is appropriate. 

6.0 Site Control 

6. 1 Authorization to Enter 
Only personnel who have completed 40 hours of hazardous waste operations training as defined under OSHA 
29 CFR 1910.120, have completed their 40-hour training or refresher training within the past 12 months, and 
have been certified by a physician within the past 12 months as fit for hazardous waste operations will be 
allowed within a site area designated as an EZ or CRZ. Personnel without such training may enter the 
designated support zone. The SSO will maintain a list of authorized persons; only personnel on the authorized 
persons list will be allowed within the EZ or CRZ. 

6.2 Hazard Briefing 
No person will be allowed in the general work area during site operations without first being given a site 
hazard briefing. In general, the briefing will consist of a review of the tailgate safety meeting. All people on 
the site, including visitors, must sign the site-specific tailgate safety meeting form. 

6.3 Certification Documents 
A training and medical file may be established for the project and kept on site during all site operations. The 
40-hour training, update, and specialty training (first-aid/cardiopulmonary resuscitation [CPR]) certificates, as 
well as the current annual medical clearance for all project field personnel, will be maintained within that file. 
All site workers and subcontractor personnel must provide their training and medical documentation to the 
SSO prior to the start of field work. 

6.4 Entry Log 
The SSO must maintain a log-in/log-out sheet at the site. Personnel will sign in and out on the sheet as they 
enter and leave the CRZ. The Field Activity Daily Log may also be used for recordkeeping. At the end of 
each shift, the log will be collected by the SSO for incorporation into the project file. 

6.5 Entry Requirements 
In addition to the authorization, hazard briefing and certification requirements listed above, no person will be 
allowed on any site unless he/she is wearing the minimum support zone PPE as described in Section 5.0. 
Personnel entering the EZ or CRZ must wear the required PPE for those locations. 
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6.6 Emergency Entry and Exit 
People who must enter the site on an emergency basis will be briefed of the hazards by the SSO. All 
hazardous activities will cease in the event of an emergency and any sources of emissions will be controlled, if 
possible. 

People exiting the site because of an emergency will gather in a safe area for a head count. The SSO is 
responsible for ensuring that all people who entered the work area have exited in the event of an emergency. 

7.0 Decontamination 

7. 1 Contamination Control Zones 
Contamination control zones are maintained to prevent the spread of contamination and to prevent 
unauthorized people from entering hazardous areas. 

7. 1. 1 Exclusion Zone 
The EZ consists of the specific work area or can be the entire area of suspected contamination. All site 
workers entering the EZ must use the required personal protective equipment and will have the appropriate 
training for hazardous waste work. The EZ is the defined area where there is a possible respiratory and/or 
contact health hazard. The location of each exclusion zone will be identified by cones or other appropriate 
means. 

7. 1.2 Contamination Reduction Zone 
The CRZ or transition area will be established, if necessary, in which to perform decontamination of personnel 
and equipment. All personnel entering or leaving the exclusion zone will pass through this area to prevent any 
cross-contamination and for accountability. Tools and any equipment or machinery will be decontaminated in 
a specific location. The decontamination of all personnel will be performed on site adjacent to the exclusion 
zone. Personal protective outer garments and respiratory protection will be removed in the CRZ and prepared 
for cleaning or disposal. This zone is the only appropriate corridor between the EZ and the support zone (SZ). 

7. 1.3 Support Zone 
The SZ is a clean area outside the CRZ located to prevent site worker exposure to hazardous substances. 
Eating, drinking, or smoking will be permitted in the support area only after face and hands have been washed. 

7.2 Posting 
The EZ, CRZ and SZ will be prominently marked and delineated using cones or yellow caution tape. 

7.3 Decontamination General Rules 
All personnel working in the contaminated zone must undergo personal decontamination prior to entering the 
support zone. The personnel decontamination area will consist of the following stations. 

Station l. Personnel leaving the contaminated zone will remove the gross contamination from 
their outer clothing and boots. This will be accomplished by using a brush or scraper and 
physically removing gross contamination from clothing or boots. 
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• Station 2. Personnel will remove their outer garments and gloves and deposit them in the lined 
waste receptacles. Personnel will wipe their respirators (if used), hard hats, and boots with 
clean, damp cloths and then remove those items. Those items will then be hand-carried to the 
next station. 

• Station 3. Personnel will thoroughly wash their hands and face before leaving the 
decontamination zone. Respirators will be sanitized and then placed in a clean plastic ziplock 
bag. 

7.4 Equipment Decontamination 
All vehicles that have entered the contaminated zone will be decontaminated prior to leaving the zone. If the 
level of vehicle contamination is low, decontamination may be limited to rinsing of tires and wheel wells with 
water. If the vehicle is significantly contaminated, steam cleaning or pressure washing of vehicles and 
equipment may be required. 

7.5 Personal Protective Equipment Decontamination 
Where and whenever possible, single use, external protective clothing must be used for work within the EZ or 
CRZ. This protective clothing must be disposed of in marked containers. Depending upon subsequent 
analysis, that protective clothing may require disposal as hazardous waste. 

Reusable protective clothing will be rinsed at the site with detergent and water. The rinsate will be collected 
for possible disposal as hazardous waste. 

When removed from the CRZ, the respirator will be thoroughly cleaned with soap and water. The respirator 
face piece, straps, valves and covers must be thoroughly cleaned at the end of each work shift and must be 
ready for use prior to the next shift. 

8.0 Site Monitoring 

8. 1 Air Monitoring 
Air monitoring will be conducted to determine site worker exposure to airborne contaminants. The monitoring 
results will dictate work procedures and the selection of PPE. The monitoring devices to be used, at a 
minimum, are a combustible gas/oxygen (LEU02) meter and a photoionization (PID) or flame ionization 
detector. 

Air monitoring will be conducted continuously with the LEU02 meter during borehole advancement through 
the former CML. Monitoring for organic vapors for the purpose of estimating worker exposure level will be 
conducted periodically in the breathing zone with the PID during drilling and soil sampling. At a minimum, 
all readings will be recorded on an hourly basis on air monitoring logs or field logbooks. 

All work activity must stop where tests indicate the concentration of flammable vapors exceeds 10 percent of 
the LEL at a location with a potential ignition source. Such an area must be ventilated to reduce the 
concentration to an acceptable level. 

8.2 Noise Monitoring 
The SSO will conduct noise monitoring whenever a noise hazardous operation is anticipated. Hearing 
protection is mandatory for all site workers in noise hazardous areas such as around heavy equipment. The 
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project manager and/or SSO will issue hearing protective devices. As a general rule of thumb, sound levels 
that cause speech interference at normal conversation distance should require the use of hearing protection. 

8.3 Radiation Monitoring 
If radiation-producing equipment or radioactive contamination is present or suspected, a radiation
monitoring program will be established. 

8.4 Monitoring Records 
The PM must ensure that site monitoring records be complete and incorporated into the project file. The HSC 
will be responsible for establishing, maintaining, and forwarding all required monitoring information as 
described below: 

• Site worker name, social security number, payroll number 
The date, time, pertinent task information, exposure information 

• Description of the analytical methods, equipment used, and calibration data 
Type of PPE worn 

• Engineering controls used to reduce exposure. 

Record keeping is the responsibility of the contractor performing the work. 

8.5 Notification 
Within five working days after receipt of personal monitoring results, the HSC will inform each site worker in 
writing of the results that represent that site worker's exposure. Monitoring results representative of a site 
worker's exposure must be reported to the affected site worker. When results indicate that the representative 
site worker exposure exceeds the PEL, the site worker notification must state that the PEL was exceeded and 
must provide a description of the corrective action taken to reduce exposure to a level below the PEL. 

8.6 Monitoring Equipment Maintenance and Calibration 
All direct reading instrumentation calibrations will be conducted under the approximate environmental 
conditions in which the instrument will be used. Instruments must be calibrated before and after use, noting 
the reading(s) and any adjustments that are necessary. All air-monitoring equipment calibrations, including the 
standard used for calibration, must be documented in the field logbook or the calibration log. All completed 
HS documentation/forms must be reviewed by the project HS officer and maintained by the SSO. 

All air-monitoring equipment will be maintained and calibrated in accordance with the specific manufacturers' 
procedures. Preventive maintenance and repairs will be conducted in accordance with the respective 
manufacturers' procedures. When applicable, only manufacturer-trained and/or authorized personnel will be 
allowed to perform instrument repairs or preventive maintenance. 

If an instrument is found to be inoperative or is suspected of giving erroneous readings, the HSC will be 
responsible for immediately removing the instrument from service and obtaining a replacement unit. If the 
instrument is essential for safe operation during a specific activity, that activity must cease until an 
appropriate replacement unit is obtained. The HSC will be responsible for ensuring that a replacement unit 
be obtained and/or that repairs be initiated on the defective equipment. 

Action Levels. Table 3 presents airborne contaminant action levels that will be used to 
determine the procedures and protective equipment necessary based on conditions as measured at 
the site. 
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9.0 Site Worker Training 

9.1 General 
All on-site project personnel must have completed at least 40 hours of hazardous waste operations-related 
training, as required by OSHA 29 CFR 1910.120. All field site workers receive a minimum of three days of 
actual field experience under the direct supervision of a trained, experienced supervisor. Those personnel who 
have completed the 40-hour training more than 12 months prior to the start of the project must have completed 
an 8-hour refresher course within the past 12 months. The SSO must have completed an additional 8 hours of 
HS training for supervisors and must have a current first-aid/CPR certificate. 

9.2 Basic 40-Hour Course 
The following is a list of the topics typically covered in a 40-hour training course: 

General safety procedures 

• Physical hazards (fall protection, noise, heat stress, cold stress) 

• Names and job descriptions of key personnel responsible for site health and safety 

Safety, health, and other hazards typically present at hazardous waste sites 

Use, application, and limitations of PPE 

• Work practices by which site workers can minimize risks from hazards 

• Safe use of engineering controls and equipment on site 

Medical surveillance requirements 

• Recognition of symptoms and signs that might indicate overexposure to hazards 

• Worker right-to-know (Hazard Communication OSHA 29 CFR 1910.1200) 

• Routes of exposure to contaminants 

• Engineering controls and safe work practices 

• Components of a site HS program and HASP 

• Decontamination practices for personnel and equipment 

• General emergency response procedures. 

9.3 Supervisor Course 
Management and supervisors receive an additional eight hours of training that typically includes the following: 

General site safety and health procedures. 
PPE programs. 
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• Air-monitoring techniques. 

9.4 Site-Specific Training 
Site-specific training will be accomplished through a review of this HASP before work begins. In addition, the 
daily tailgate safety meetings (TSMs) will cover the work to be accomplished, the hazards anticipated, the 
protective clothing and procedures required to minimize site hazards, and emergency procedures. No work 
will be performed before the TSM has been held. Appendix D provides an example TSM form. 

9.5 First Aid and CPR 
At least one site worker current in first aid/CPR will be assigned to the work crew and will be on the site 
whenever operations are ongoing. Refresher training in first aid and CPR is required to keep the certificate 
current. These individuals must also receive training regarding the precautions and protective equipment 
necessary to protect against exposure to bloodbome pathogens in accordance with 29 CPR 1910.1030 to 
include immunizations. 

10.0 Medical Surveillance 

10. 1 Medical Examination 
All personnel on site must have successfully completed a preplacement or annual physical examination, which 
is provided free-of-charge to the site worker. This medical surveillance program must comply with OSHA 29 
CPR 1910.120. 

1 0.1.1 Preplacement Medical Examination 
All on-site project personnel must have completed a comprehensive medical examination within the past 12 
months that meets the requirements of OSHA 29 CPR 1910.120. 

All site worker medical records must be maintained in the health and safety manager's office. The examining 
physician provides the site worker with a letter summarizing his findings and recommendations. Each site 
worker also has the right to inspect and copy his medical records. 

The examining physician must provide the employer with a letter confirming the worker's fitness for work and 
ability to wear a respirator. A copy of this Jetter for all project workers will be kept on site during all project 
site work. 

All contractors will certify that all their site workers have successfully completed a physical examination by a 
qualified physician. The physical examinations must meet the requirements of29 CPR 1910.120 and 29 CPR 
1910.134. Contractors will supply copies of the medical examination certificate for each on-site site worker. 

10. 1.2 Other Medical Examination 
In addition to preemployment, annual, and exit physicals, personnel may be examined: 

• At site worker request after known or suspected exposure to toxic or hazardous materials 
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• At the discretion of the client, health and safety professional, or occupational physician after 
known or suspected exposure to toxic or hazardous materials 

• At the discretion of the occupational physician. 

10. 1.3 Annual Exam 
Following the placement examination, each year all site workers must undergo an annual examination, similar 
in scope to the placement examination. 

10.2 First Aid and Medical Treatment 
All persons on site must report any near-miss incident, accident, injury, or illness to their immediate 
supervisors or the SSO. First aid will be provided by the designated site emergency response worker. Injuries 
and illnesses requiring medical treatment must be documented. The SSO must conduct an accident 
investigation as soon as emergency conditions no longer exist and first-aid and/or medical treatment has been 
ensured. These two reports must be completed and submitted to the HSM manager within 24 hours after the 
incident. 

If first-aid treatment is required, first-aid kits are kept at the CRZ. If treatment beyond first aid is required, the 
injured worker will be transported to the medical facility. If the injured worker is not ambulatory or if he/she 
shows any sign of not being in a comfortable and stable condition for transport, then an ambulance/paramedics 
will be summoned. If there is any doubt as to the injured worker's condition, it is best to let the local 
paramedic or ambulance service examine and transport the worker. 

10.3 Medical Restriction 
When the examining physician identifies a need to restrict work activity, the site worker's supervisor must 
communicate the restriction to the site worker and to the SSO. The terms of the restriction will be discussed 
with the site worker and this supervisor. Every attempt will be made to keep the site worker working, while 
not violating the terms of the medical restriction. 

11.0 Emergency Procedures 

11.1 General 
All contractors working on the site will be required to have a cellular phone. The SSO will establish 
evacuation routes and assembly areas for each site. All personnel entering the site will be informed of these 
routes and assembly areas. If the site is large and the evacuation routes not clear, a site plan will be made 
marking the evacuation routes and will be posted at conspicuous locations. 

Each site will be evaluated for the potential for fire, explosion, chemical release, or other catastrophic events. 
Unusual events, activities, chemicals, and conditions will be reported to the SSO immediately. 

11.2 Emergency Response 
If an incident occurs, the following procedures will be used: 

The SSO will evaluate the incident and assess the need for assistance. 
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• The SSO will call for outside assistance as needed. 

• The SSO will act as liaison between outside agencies and on-site personnel. 

• The SSO will ensure that the PM and health and safety officer be notified of the incident 
promptly. 

• The SSO will take appropriate measures to stabilize the incident scene. 

11.2.1 Fire 
In the case of a fire on the site, the SSO will assess the situation and direct fire-fighting activities. The SSO 
will ensure that the client site representative (as appropriate) be immediately notified of any fires. Site 
personnel will attempt to extinguish the fire with available extinguishers, if it is safe to do so. In the event of a 
fire that site personnel are unable to extinguish safely, the local fire department will be summoned via 911 or 
another number. The Philips Security Department will also be notified immediately at 822-7171. The SSO 
will notify the Philips Security Department after the fact regarding fires successfully extinguished. 

11.2.2 Spill 
If a spill occurs, the following procedures will be followed: 

• Notify SSO immediately. 

• Evacuate immediate area of spill. 

• Conduct air monitoring to determine needed level of PPE. 

• Don required level of PPE and prepare to make entry to apply spill containment and control 
procedures. 

• No entry will made until atmosphere is less than 10 percent LEL. 

• Absorb or otherwise clean up the spill and containerize the material, sorbent, and affected soils. 

The SSO has the authority to commit resources as needed to contain and control released material and to 
prevent its spread to off-site areas. 

11.3 Safety Signals 
Vehicle or portable air horns will be used for safety signals as follows: 

• One long blast: Emergency evacuation of the site 
• Two short blasts: Clear working area around powered or moving equipment. 

11.4 Medical Emergency 
All employee injuries must be promptly reported to the SSO. The SSO will: 

• Ensure that the injured employee receive prompt first aid and medical attention 
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Ensure that the PM, general manager, and Philips environmental engineer be promptly notified 
of the incident 

• Initiate an investigation of the incident. 

11.4. 1 First Aid-General 

Survey the scene. Determine whether it is safe to proceed. Protect yourself from exposure 
before attempting to rescue the victim. 

• Do a primary survey of the victim. Check for airway obstruction, breathlessness, and pulse. 
Assess likely routes of chemical exposure by examining the eyes, mouth, nose, and skin of the 
victim for symptoms. 

• Phone Emergency Medical Services (EMS). Give the location, telephone number used, caller's 
name, what happened, number of victims, victims' condition, and help being given. 

Perform rescue breathing as necessary. 

Perform CPR as necessary. 

Perform a secondary survey of the victim. Check vital signs and perform a head-to-toe exam. 

• Treat other conditions as necessary. If the victim can be moved, take him/her away from the 
work area to a location to which EMS can gain access. 

11.4.2 First Aid-Inhalation 
Any site worker complaining of symptoms of chemical overexposure as described in Section 4.1 will be 
removed from the work area and transported to the designated medical facility for examination and treatment. 

11.4.3 First Aid-Ingestion 
Call EMS and consult a poison control center for advice. If available, refer to the material safety and data 
sheet for information on inducing vomiting. If victim is unconscious, keep him/her on his/her side and clear 
the airway if vomiting occurs. 

11.4.4 First Aid-Skin Contact 
Project personnel who have had skin contact with contaminants will, unless the contact is severe, proceed 
through the decontamination zone, to the wash-up area. Personnel will remove any contaminated clothing and 
then wash the affected area with water for at least 15 minutes. The worker will be transported to the medical 
facility listed below, if he/she shows any sign of skin reddening, irritation or if he/she requests a medical 
examination. 

11.4.5 First Aid-Eye Contact 
Project personnel who have had contaminants splashed in their eyes or who have experienced eye irritation 
while in the contaminated zone, must immediately proceed to the eyewash station set up in the 
decontamination zone. Do not decontaminate prior to using the eyewash. Remove whatever protective 
clothing is necessary to use the eyewash. Flush the eye with clean running water for at least 15 minutes. 
Arrange prompt transport to the designated medical facility. 
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11.5 Reporting Injuries and Illnesses 
All injuries and illnesses, however minor, will be reported to the SSO immediately. The SSO will complete an 
injury report and submit it to the PM and health and safety officer within 24 hours. 

11.6 Emergency Information 
The Philips emergency number and local public response agencies will be reviewed in the daily safety 
meeting. 

11.6. 1 Philips Emergency Number 

Contact 822-7171 for any emergencies that occur on the Philips property. 

11.6.2 Public Agencies 
Contact agencies include the following: 

Police Department 
Fire Department 
Emergency Ambulance 
Hospital 
National Poison Control Center 
Directions to Hospital: 

911 
911 
911 
888-7800 
800-492-2414 
St. Joseph's Northeast Heights 
4701 Montgomery NE 

From the former CML, take San Mateo south to Alameda Boulevard. Take Alameda east to Interstate-25 (1-
25). Proceed south on 1-25 to Montgomery and take the eastbound exit. Proceed east on Montgomery about 
3/4 of a mile. The hospital is on the north side of the street at 4701 Montgomery NE. See Appendix E for 
hospital location map. 
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Table 1 

Chemical Exposure and Hazard Information 

Substance IP Odor Type & Route" Symptoms of Exposure Treatment TWA' STEL' Source' IDLH 
[CAS] (eV)' Threshold (NIOSH)' 

(ppm) 

Benzene 9.24 sweeV lnh Irritates eyes, skin, nose, Eye: Irrigate immediately 1 ppm 5ppm PEL Ca 
solvent Abs respiratory system; Skin: Soap wash promptly 0.3 ppm (skin) NA TLV [500 ppm] 

[71-43-2] lng giddiness; headache, Breath: Respiratory support (NIC) 
34-119 Con nausea; dermatitis; bone Swallow: Immediate medical 

marrow depression. attention Ca - See 29 CFR 
Carcinogenic. 1910.1028 

Diesel engine NA varies upon lnh Eye irritation; pulmonary Breath: Respiratory support NA NA PEL Ca 
emissions exhaust Con function changes; 0.15 ppm (NIC) NA TLV [NO] 

component carcinogen. 
(diesel exhaust- NOx, 
CO, carcinogenic 
compounds) 

Fuel oil NA oily lng Ingestion causes nausea, Eye: Irrigate immediately NA NA NA NO 
(diesel oil, medium) lnh vomiting, and cramps; Skin: Soap wash promptly 

NA Con CNS depression, Breath: Respiratory support 
headache, coma, death; Swallow: Immediate medical 
pulmonary irritation; attention 
kidney and liver damage; Aspirate: Immediate medical 
aspiration causes severe attention 

I 

lung irritation, coughing, 
gagging, pulmonary 
edema; i 

bronchopneumonia; 
excited, then CNS 
depression. 

Gasoline NA gasoline lnh Intoxication, headaches, Eye: Irrigate immediately NA NA PEL Ca 
lng blurred vision, dizziness, Skin: Soap wash immediately 300 ppm 500 ppm TLV (NO] 

(8006-61-9] 0.3 Con nausea; eye, nose throat Breath: Respiratory support 
Abs irritation. Carcinogenic. Swallow: Immediate medical 

attention 

Hydraulic oil NA oily lng Dermatitis Eye: Irrigate immediately NA NA NA NO 
' 

Con Skin: Soap wash promptly 
(NA] Breath: Fresh air 

Swallow: Immediate medical 
attention 

Refer to footnotes at end of table. 



Table 1 (Continued) 

Chemical Exposure and Hazard Information 
- -~ --- ---------- - -- - --- ---- --· ---- -··-·- -- -

Substance IP Odor Type & Route' Symptoms of Exposure Treatment TWA' STEL' Source" IOLH 
[CAS] (eV)' Threshold (NIOSH)' 

(ppm) 

Hydrochloric acid 12.74 sharp/ lnh Inflamed nose, throat, Eye: Irrigate immediately NA CS ppm PEL 50 ppm 
(hydrogen chloride) irritating lng larynx; cough, burns Skin: Water flush immediately NA CS ppm TLV 

Con throat, choking; burns Breath: Respiratory support 
[7647-01-0] 0.255-10 eyes, skin; dermatitis; in Swallow: Immediate medical 

animals; laryngeal attention 
spasm; pulmonary 
edema. 

Hydrogen sulfide 10.46 rotten eggs lnh Irritated eyes, respiratory Eye: Frostbite NA C 20 ppm PEL 100 ppm 
Con system; apnea, coma, Skin: Frostbite 10 ppm 15 ppm TLV 

[7783-06-4] 0.0045 convulsions, eye pair; Breath: Respiratory support 
lacrimation, Gl 
disturbance. 

lsobutylene NA NA lnh Vapors may cause Breath: Respiratory support NA NA NA NO 
dizziness or suffocation. 

I [15-11-7] 

Methane NA odorless lnh Simple asphyxiant Breath: Respiratory support Simple asphyxiant NA NA NO 

[74-82-8] I 

Motor oil NA oily lnh See oil mist; usually only Eye: Irrigate immediately NA NA NA NO 
lng a problem if misted or Skin: Soap wash immediately 

[NA] ingested. Swallow: Immediate medical 
attention 

Nitric acid 11.95 acrid/ lnh Irritated eyes, mucous Eye: Irrigate immediately 2 ppm NA PEL 25 ppm 
suffocating lng membranes, and skin; Skin: Water flush promptly 2ppm 4 ppm TLV 

[7697-37-2] Con delayed pulmonary Breath: Respiratory support 
0.3-1 edema, pneumonitis, Swallow: Immediate medical 

bronchitis; dental erosion. attention 

Nitrogen NA odorless lnh Simple asphyxiant Breath: Respiratory support Simple asphyxiant NA NA NA 

Petroleum [See Stoddard solvent] 
hydrocarbons 

[See Stoddard 
solvent] 

Refer to footnotes at end of table. 



Table 1 ( ... Jfinued) 

Chemical Exposure and Hazard Information 
--- -

Substance JP Odor Type & Route' Symptoms of Exposure Treatment TWA' STEL' Source' JDLH 
[CAS] (eV)' Threshold (NIOSH)' 

(ppm) 

Sodium hydroxide NA odorless lnh Irritated nose; Eye: Irrigate immediately 2 mg/m' NA PEL 10 mg/m' 
lng pneumonitis; burns eyes, Skin: Water flush immediately NA C 2 mg/m' TLV 

[1310-73-2] Con and skin; temporary loss Breath: Respiratory support (skin) 
of hair. Swallow: Immediate med. 

Attention 

Stoddard solvent NA kerosene-like lnh Irritated eyes, nose, and Eye: Irrigate immediately 500 ppm NA PEL 2,000 mg!m' 
Con throat; dizziness; Skin: Soap wash promptly 100 ppm NA TLV 

[8052-41-3] 1-30 lng dermatitis. Breath: Respiratory support 
Swallow: Immediate medical 

attention 

Sulfuric acid NA irritating lnh Irritated eyes, nose, and Eye: Irrigate immediately 1 mg/m' NA PEL 15 mg/m' 
lng throat; pulmonary edema, Skin: Water flush immediately 1 mg/m' 3 mg/m' TLV 

[7664-93-9] 0.15 Con bronchitis; emphysema; Breath: Respiratory support 
dental erosion; Swallow: Immediate medical 
conjunctivitis; attention 
tracheobronchitis; skin 
and eye burns; 
dermatitis. 

Tetrachloroethylene 9.32 etherish lnh Irritates eyes, nose, Eye: Irrigate immediately 1700 ppm c 200 PEL Ca 
(perchloroethylene, lng throat; nausea; flushed Skin: Soap wash promptly 25 ppm ppm TLV [150 ppm] 
PERK, 2-71 Con face, neck; vertigo, Breath: Respiratory support 100 ppm 
tetrachloroethane) dizziness, incoordination; Swallow: Immediate medical 

headache, sleepiness; attention 
[127-18-4] skin redness; liver 

damage. Suspected 
human carcinogen. 



Table 1 (Continued) 

Chemical Exposure and Hazard Information 
'IP =Ionization potential (electron volts). 
'Route: lnh = Inhalation; Abs = Skin absorption; lng = Ingestion; Con = Skin and/or eye contact. 
'TWA= Time-weighted average. The TWA concentration for a normal work day (usually 8 or 10 hours) and a 40-hour work week, to which nearly all workers may be repeatedly 
exposed, day after day without adverse effect. 
'STEL =Short-term exposure limit. A 15-minute TWA exposure that should not be exceeded at any time during a workday, even if the TWA is not exceeded. 
'Source:PEL = Permissible Exposure Limit (OSHA- 29 CFR 1910.1000, Table Z); TLV =Threshold Limit Value (American Conference of Governmental and Industrial Hygienists). 
'IDLH (NIOSH) =Immediately dangerous to life or health (National Institute for Occupational Safety and Health). Represents the maximum concentration from which, in the event of 
respirator failure, one could escape within 30 minutes without a respirator and without experiencing any escape-impairing or irreversible health effects. 
C = Ceiling limit value which should not be exceeded at any time. 
Ca = Carcinogen. 
CAS = Chemical Abstracts Service number. 
CFR = Code of Federal Regulations. 
CNS = Central nervous system. 
CO = Carbon monoxide. 
mglm' = Milligrams per cubic meter. 
NA = Not applicable or not available. 
ND =No evidence could be found for the existence of an IDLH (National Institute for Occupational Safety and Health Pocket Guide to Chemical Hazards, Pub. No. 94-116, June 
1994). 
NIC 
NOX 
PERK 
ppm 
skin 

=Notice of intended change (ACGIH). 
= Nitrogen oxide. 
= Perchloroethylene. 
= Parts per million. 
= Danger of cutaneous absorption. 

References: 

Guide to Occupational Exposure Values- 1995, Compiled by the American Conference of Governmental Industrial Hygienists (ACGIH). 
Lewis, Richard J., Sr., 1992, Sax's Dangerous Properties of Industrial Materials, 8th ed., Van Nostrand Reinhold, New York. 
Micromedex Tomes Plus (R) System, 1995, Micromedex, Inc. 
Pocket Guide to Chemical Hazards, Pub. No. 94-116, June 1994, National Institute for Occupational Safety and Health (NIOSH). 
Odor Threshold for Chemicals with Established Occupational Health Standards, American Industrial Hygiene Association (AIHA), 1989. 
Workplace Environmental Exposure Levels, American Industrial Hygiene Association (AIHA), 1995. 



Table 2 

Personal Protective Equipment Selection Matrix 

Task Protection Level 

All operations D/C (Level C contingent on requirements of 
Section 5.2.3) 

Contamination Reduction Zone work D 

Support Zone work D 



Table 3 

Airborne Contaminant Action Levels 

Parameter Reading Action• 

Total 0 ppm to ~ 5 ppm Normal operations; continue hourly breathing zone 
hydrocarbons monitoring. 

~ 5 ppm to 50 ppm Upgrade to Level C; increase monitoring frequency to every 
15 minutes. 

~50 ppm Stop work, evacuate area, notify SSO. 

Airborne 0 to 1 mg/m3 Normal operations. 
particulates 

> 1 mg/m3 Initiate wetting of work area to control dust; upgrade to 
Level C if dust control measures do not control dust within 
15 minutes. 

Flammable < 10% LEL Normal Operations. 
vapors (LEL) 

~ 10% LEL Stop Work; ventilate area; investigate source of vapors. 

Oxygen 19.5 to 23.5% Normal operations, normal oxygen level. 
concentration < 19.5% Deficient oxygen, stop work, notify SSO. 

Hydrogen sulfide >5 ppm Stop work, evacuate area, notify SSO. 

Benzene 0 to~ 1 ppm Normal operations, continue routine breathing zone 
monitoring with dragger tubes. 

> 1 ppm Stop work, evacuate area, notify SSO. 

Noise ~ 85 dBA Hearing protection required. 

"All site workers will be notified of any monitoring results. 
dB = Decibels. 
LEL = Lower explosive limit. 
mg/m3 = Milligrams per cubic meter. 
ppm =Parts per million. 
SSO = Site safety officer. 
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SUBCONTRACTOR CERTIFICATION 

I, as an agent of----------------

do hereby certify that the following employees have successfully completed a 40-hour training 

course which complies with the provisions of 29 CFR 1910.120, and respiratory protection 

training which complies with 29 CFR 1910.134. Each employee has successfully completed a 

medical examination which complies with the above regulations. 

Individual copies of certification of successful completion of the required training and medical 

examinations are attached for each employee. 

Signature Date 
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UNDERGROUND/OVERHEAD UTILITY CHECKLIST 

Project Name/Number ______________ Date----------

Location ·---------------------------------------
This checklist must be completed for any intrusive subsurface work such as excavating or 
drilling. It records the fact that all underground and overhead structures and utilities in the 
work area are identified and located. The Project Manager must request utility markouts 
before the start of field operations to allow the client and utility companies time to complete 
them. If complete information is not available, a magnetometer survey must be performed to 
locate obstacles prior to excavating or drilling. 

Procedure. A diagram of the project area depicting the proposed location of excavation or 
drilling sites must be attached to this Health and Safety Plan. The diagram must clearly 
indicate the areas checked for underground structures/utilities and overhead power lines. This 
form and the diagram must be signed by the Project Manager, the Field Supervisor, and the 
client representative (if applicable). 

Checklist 

Type of Structure Present Not Present Method of Markout 

Electric Power Line 

Natural Gas Line 

Telephone Line 

Water Line 

Product Line 

Steam Line 

Sewer Line -
Drain Line 

Underground Tank 

Overhead Power Line 

Overhead Product Line 

Septic Tank/Drain 

Client Representative 
(If applicable) (Signature) (Date) 

Project Manager 
(Signature) (Date) 

Field Supervisor 
(Signature) (Date) 
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VENOMOUS ARTHROPODS/SNAKES, 
BUBONIC PLAGUE, AND HANTAVIRUS 

C.1.0 Introduction ________________ _ 
Venomous snakes and arthropods, including insects, spiders, ticks, scorpions, centipedes. and 

others, create a hazard when their habitats are disturbed. Wasp and bee stings account for a 

number of fatalities each year. In the United States, snake bites rarely kill because effective 

treatments have been developed. The best defense is to understand where these creatures may 

be found and to avoid them before they can cause harm. Should a bite or sting occur, first 

aid should be applied immediately and medical treatment sought as indicated below. 

Black Widow Spider (Latrodectus spp.) is a sedentary web spider found in most warm parts 

of the world. Only the females bite and then only if threatened or molested. The spider's 

perception of a threat may be different from your intent. The bite may go unnoticed and may 

not hurt, but the subsequent severe abdominal pain from a black widow's bite resembles 

appendicitis. There is pain also in muscles and in the soles of the feet but usually no 

swelling at the site of the bite. Alternately, the saliva flows freely, then the mouth is dry. 

The bite victim sweats profusely. The eyelids are swollen. The patient usually recovers after 

several days of agony. Physicians can relieve the severe pain by injection of calcium 

gluconate. Antivenin is available; however, there is no first-aid treatment for any spider bite. 

Black widows are common throughout New Mexico, except perhaps at high altitudes. 

Brown Spider (also known as brown recluse spider, violin spider) (Loxosceles spp.) 

commonly lives in houses or on the floor or behind furniture. Bites occur when a spider rests 

in clothing or in a towel. There may be no harm at all. In very severe cases, a red zone 

appears around the bite, then a crust forms and falls off. The wound grows deeper and does 

not heal for several months. The spider's venom may cause destruction of red blood cells 

and other blood changes. The victim may develop chills, fever, joint pains, nausea, and 

vomiting. In some cases, a generalized rash develops one to two days after the bite. A 

victim should consult a physician as soon as signs of illness appear. Brown recluse bites and 

suspected bites have been reported from various parts of New Mexico, especially the 

southeastern part of the state. However, a specimen of the spider has yet to be collected from 

the state. 
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Scorpions of the family Yejovidae are common throughout the desert regions of the 

southwestern United States and southern California. Vejovid scorpions rarely exceed 3 inches 

in length. Scorpions feed at night on insects and spiders, catching them with their pincers 

and sometimes stinging them. The stinger is in the tip of the tail. Vejovid scorpions burrow 

in the earth and are sometimes found under rocks and other objects lying on the ground. 

Scorpions sting in self-defense. Most stings are not serious but may produce excruciating 

pain at the site of the sting. The victim may develop nausea, vomiting, and severe abdominal 

pain. First aid consists of applying cold to the site of the sting and possibly a soothing lotion, 

such as calamine. 

Black Scorpions, Centruroides exilacauda (once known as Centruroides sculpturatus) of the 

Buthidae family, is found along the Colorado River and the pine forests in Arizona and 

southwestern New Mexico. It is the only dangerous scorpion found in the continental United 

States. They are typically only an inch in length and their color is similar to translucent 

straw. Its poison affects the nerves, causing severe pain. The sting from this scorpion has 

been responsible for deaths of small children. 

Ticks (suborder /oxdides) are external parasites of reptiles, birds, and mammals. Most drop 

off their host after feeding. They molt and then wait on the tips of leaves, forelegs 

outstretched, ready to attach to any animal brushing past. The bites of some soft-bodied ticks 

may cause mild paralysis to man. Ticks transmit many diseases, most important, Rocky 

Mountain spotted fever and Lyme Disease. Ticks attach themselves to the host only with 

their mouth parts and feed on blood. In removing a tick, take care not to leave mouth parts 

behind. Ticks are best removed by pulling them off with steady, gentle pressure. The pull 

must be light enough to not injure the tick. It may take more than 10 minutes of pulling to 

remove the tick. Be patient! After tick is removed, wash area thoroughly with soap and 

water, gently scrubbing the area of the tick bite. 

Fleas (order Siphonaptera) can be carriers of bubonic plague. The plague is usually limited 

to rodent populations, including squirrels and various species of wild mice and rats. The fleas 

that parasitize rodents will rarely parasitize people; however, contact with freshly dead or ill 

animals should be avoided. 

Ants, bees, wasps, hornets, and yellow jackets (order Hymenoptera) occasionally cause 

death. Death from the sting of such creatures is almost always due to acute allergic reaction. 
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The stinging apparatus and venom sac sometimes remain at the site of the sting and must be 

removed. Some relief from the pain can be obtained by applying cold. Soothing lotions, 

such as calamine, may reduce itching. 

IMPORTANT NOTE: If an individual has a history of allergic reactions to insect bites or is 

subject to attacks of hay fever or asthma, or if they are not promptly relieved of symptoms, 

call a physician or seek immediate emergency medical treatment. In a highly sensitive 

person, do not wait for symptoms to appear, since delay can be fatal. Any individual with a 

known allergy to wasps and bees must notify the Site Safety Officer and/or Project 

Manager/Leader prior to working at the project site. 

Rattlesnakes are common in the wilder parts of the United States. Rattlesnakes belong to the 

family of pit vipers (Crotalinae). These snakes have a pit between the eye and nostril on 

each side of the head, elliptical pupils, from one to six fangs (but usually two well-developed 

fangs), and one row of plates beneath the tail. The head is wider than the neck and body. 

The venom of these snakes affects the circulatory system. All reactions from snakebite are 

aggravated by acute fear and anxiety. Nonpoisonous snakes have two round pupils, no fangs 

or pit, a double row of plates beneath the tail, and the head is not wider than the neck and 

) body. The pit viper rattlesnakes are the primary poisonous snakes found in New Mexico. 

) 

The Arizona coral snake is found only in the area immediately adjacent to the western border. 

Bubonic Plague Information: Individuals should be aware that bubonic plague is found 

throughout the Southwest. The plague is an illness that is caused by bacteria and is most 

often transmitted to numans by the fleas of rodents. The recommendations provided above 

for controlling exposures to rodent populations should be followed, and all dead rodents, 

including rabbits and squirrels, should be avoided. 

Hantavirus Information: The Hantavirus Pulmonary Syndrome illness is a respiratory 

disease that has recently claimed several lives throughout the United States. It is also known 

as the Sin Nombre (No-Name) illness. Preliminary evidence has shown that the illness is 

caused by a Hantavirus that may be carried in the urine, saliva, and feces of rodents 

(particularly rats and mice). There is no current evidence to indicate that illness is 

transmitted by biting insects (ticks, fleas, mosquitos), or by person-to-person contact. Cats 

and dogs are not known be a reservoir host of hantaviruses in the United States, however, 

these domestic animals may bring infected rodents into contact with humans. 
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First Aid - Reference American Red Cross Standard First Aid, 1993 

I Type I Signals I Care 

Insect Bite Stinger may be present Remove stinger by scraping it away or 
Pain use tweezers 
Swelling Wash wound 
Possible allergic reaction Cover with a sterile bandage 

Apply a cold pack 

Spider/Scorpion Bite/Sting Bite mark Wash wound 
Swelling Apply a cold pack 
Pain Get medical care to receive antivenin 
Nausea and vomiting Call local emergency number, if 
Difficulty breathing or necessary 

swallowing 

Venomous Snake Bite Bite mark Wash wound 
Pain Keep bite area still and lower than heart 

Call local emergency number 

Animal Bite Bite mark If bleeding is minor-wash wound 
Pain Control bleeding 
Bleeding Apply antibiotic ointment and cover 

Get medical attention for severe bleeding 
or if you suspect the animal has rabies 

Call local emergency number/animal 
control personnel 

It is a good idea for project personnel, especially those who work in remote locations, to be 

aware of the presence of any rodents and to take precautions when cleaning areas where 

rodents may have been. The following recommendations have been extracted from 

information from the- Centers for Disease Control and the State of New Mexico Department 

of Health. These recommendations must be applied to project activities wherever possible. 

I 

C.2.0 Controlling Exposures to Rodents and Rodent 
Droppings~---------------------------------

General Controls: 

• Reduce the amount of food that is available for the rodents. 
• Prevent rodent access to buildings and structures by sealing off holes. 
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Indoor Areas: 

• Rodent droppings: 

- Use bleach (diluted as 1 part bleach to 10 parts water), alcohol, Lysol® (or 
other diphenols) diluted as recommended on the bottle, or hospital 
disinfectants (benzalkonium chloride) to kill the virus. 

- Apply these cleaning solutions liberally (pour or spray them on the material) 
before sweeping or mopping floors. 

• Animal bedding or nests 

- First, fumigate with any commercially available insecticide that is indicated 
for fleas. It is not necessary to use more than the recommended amount. 

- Bedding and nests should then be soaked in one of the solutions mentioned 
above. After they are thoroughly soaked, but before they have dried, these 
materials may be removed. Preferably, use a long-handled shovel to remove 
the materials. Rubber gloves must be worn. 

Outdoor Areas: Potential rodent harborages, such as wood piles or pinon cashes, SHOULD 

NOT be moved or cleared of rodents at this time. There is probably more danger if they are 

disturbed than if they are left alone. 

Disposal of Contaminated Materials: 

• Rural Areas: 

- The bedding, nests, or dead animals should be taken outside and buried in a 
hole approximately 2-feet deep. They may be safely burned prior to burial. 

- Following disposal of the rodent material, gloves should be washed in the 
solutions mentioned above before discarding them. 

• Urban Areas: Contaminated materials should be soaked with the disinfectants 
mentioned above and then double-bagged for refuse collection. 
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DAILY TAILGATE SAFETY MEETING FORM 

Date and Time ------------------------------ Page __ of ____ _ 

Site ------------------------------------------------------------------
Site Work Plan ----------------------------------------------------------
Meeting conducted by---------------------

(Name printed) (Signature) 

SAFETY TOPICS PRESENTED 

Protective Clothing/Equipment --------------------------------------------

Chemical Hazards ------------------------------------------------------
Radiological Hazards ---------------------------------------------------

Emergency Procedures Apply first aid, call Emergency Operations Center for paramedics if 
necessa 

Hospital/Clinic St. Joseph's Hospital N.E. Heights Emergency Phone 911 or 888-7800 

Hospital Address 4701 Montgomery N.E. (3/4 mile east of l-25 on Montgomery) 

Special Equipment First aid kit, eyewash, fire extinguisher, mobile phone on site 

Other 
Dress for hot or cold weather as appropriate, drink plenty of fluids, notify Site Safety 
Officer of any health problems including allergies, 

Safety Findings/Updates ---------------------------------------------------
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Date and Time---------------- Page __ of __ _ 

Site ______________________________________ _ 

Site Work Plan -------------------------------------
Meeting conducted by ------------

(Name printed) (Signature) 

ATTENDEES 

Name Printed Signature 

N arne Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 
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ANNEX IV 

1.0 Overview of Community Relations Plan 

This Community Relations Plan for Solid Waste Management Unit (SWMU) #8, Former Coronado Municipal 
Landfill (CML), describes the activities that must be performed in order to ensure compliance with the specific 
requirements of Hazardous and Solid Waste Amendments (HSWA) Module IV.N.3(i) (Table 1-1) of the 
Philips Semiconductors (Philips) Resource Conservation and Recovery Act (RCRA) Permit No. 
NMD000709782-1 (NMED, 1996). 

Table 1-1 

HSWA Module Requirements for SWMU #8, Former Coronado 
Municipal Landfill, Community Relations Plan 

HSWA Requirement HSWA Reference Location in CRP 

Dissemination of information regarding investigation N.3(i) 2.0 
activities and results. 

HSWA =Hazardous and Solid Waste Amendments. 

CRP = Community Relations Plan. 

SWMU #8, Former CML, is an inactive unit that is located below property leased by Philips from the City of 
Albuquerque and below private property that lies to the north of Philips. The RFI Work Plan only addresses 
RCRA Facility Investigation (RFI) activities associated with portions of the CML below the property leased by 
Philips. The landfill was operated by the city of Albuquerque between 1963 and 1965. 

All information concerning the RFI investigation at the former CML will originate with or be provided to the 
public through the environmental engineer at Philips: 

Mr. Joseph Mauser or Mr. Steve Szymd 
Philips Semiconductors 
9201 Pan American Frwy., NE 
Albuquerque, New Mexico 87113 
(505) 822-7634 (505) 822-7678 
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2.0 Community Relations Activities 

The following subsections provide a brief description of community relations activities to be conducted during 
the RFI process. The scope of each activity can be tailored to respond to public information needs. 

2. 1 Public Information Repository 
Documents and data associated with the RFI, such as Quarterly Progress Reports, and the RFI 
Report/Summary, may be made available for public review at one or several of the following 
Albuquerque/Bernalillo County Library branches, if requested by the public: 

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. 

North Valley 
77042ndNW 
Albuquerque, NM 
Telephone: (505) 897-8823 
Hours: Tuesday and Thursday, 9:00a.m. to 9:00p.m. 

Wyoming Regional 
8205 Apache NE 
Albuquerque, NM 
Telephone: (505) 291-6262 
Hours: Tuesday and Thursday, 9:00a.m. to 9:00p.m. 

Wednesday, Friday, and Saturday, 9:00a.m. to 5:30p.m. 

Interested parties should go to any of the above library branches and ask for the CML RFI documents at the 
reference desk. 

2.2 Neighborhood Associations 
Philips may make information available to neighborhood associations as major RFI milestones are reached. 
Such milestones may include completion of field investigations and releasing of RFI reports. 
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3. 0 References 

New Mexico Environment Department (NMED), March 1996, "Modifications to Module IV-Corrective 
Action of RCRA Permit No. NMD000709782-l, Philips Semiconductors, Albuquerque, New Mexico," New 
Mexico Environment Department, Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 
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ANNEX V 

1.0 Technical Approach 

This annex presents the technical approach, organizational structure, schedule, budget, and reporting 
milestones for implementing the Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) for Solid Waste Management Unit (SWMU) #8, Former Coronado Municipal Landfill (CML). This 
Project Management Plan (PMP) addresses the requirements of the Hazardous and Solid Waste Amendments 
(HSWA) Module IV -Corrective Action (hereinafter referred to as the "HSWA Module") of RCRA Permit 
No. NMD000709782-l (NMED, 1996) as it applies to the former CML RFI (Table 1-1). 

Table 1-1 

HSWA Module IV Requirements for SWMU #8, Former Coronado 
Municipal Landfill, Project Management Plan 

HSWA Requirement HSWA Reference Location in PMP 

Technical Approach N.3(j) 1.0; Table 1-2 

Schedule N.30) 2.2; Table 2-1 

Budget N.3(j) 2.3; Table 2-2 

Reports 0.1, N.5 3.0; Table 3-1 

Project Personnel N.30) 4.0 

1. 1 RFI Goals and Objectives 
Philips Semiconductors (Philips) technical approach to RFI implementation is based on using information from 
previous studies to design a sampling plan that will collect additional characterization data in a phased 
approach. Level III analytical data will be used to assess whether there is an impact on human health or the 
environment, and to determine whether a no further action (NFA) or a corrective measures study (CMS) is 
required. The goals of the RFI include the following: 

• Sampling activities to characterize the groundwater and subsurface soil upgradient and 
downgradient of the former CML 

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

• Initiating 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 

• Integrating RCRA and other applicable regulatory requirements to improve the implementation 
of 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 and subsurface soils in the vadose zone and 
groundwater. A carefully planned investigation will be implemented to determine the nature and extent of 
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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 soil 
upgradient of the SWMU 

ANNEX V 

Quantify the levels of hazardous constituents in groundwater and soil below the SWMU 

• Investigate the vertical and lateral extent of the release, if present 

• Identify potential contaminant migration pathways 

Provide sufficient technical data for the assessment of a NFA or CMS decision 

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

1.2 Technical Approach Implementation 
Section 3 .. 0 of the RFI Work Plan provide details on the RFI technical approach for the former CML, and the 
following sections summarize this approach. 

The RFI process begins with a search for archival documents, historical operation information, and existing 
analytical data. Based on results of this search, receptors are identified (Section 2.0 of the RFI Work Plan) and 
a sampling and analysis plan (SAP) (Section 3.0 of the RFI Work Plan) is developed where the 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 New Mexico Environment Department 
(NMED) will meet to determine whether interim measures are needed. Data collected from SAP activities are 
evaluated to determine whether there are concentrations of COCs greater than action levels or background 
concentrations. 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. 

1.3 Data Requirements 
The SAP provided in Section 3.0 of the RFI Work Plan implements the technical approach described in 
Section 1.2 above. In this process, archival data are evaluated to identify potential human and ecological 
receptors, potential sources and release mechanisms, and migration pathways to potential human and 
ecological receptors. Data quality objectives (DQOs) are defined to be consistent with the receptor pathways. 
Data requirements are developed based on the DQOs and are incorporated into the SAP. Data collected from 
the CML RFI will be used to evaluate potential human and ecological impacts using appropriate EPA and/or 
NMED guidance and to select the appropriate action (i.e., NFA or a CMS). 

1.4 Field Investigation Activities 
Field investigation activities that will be implemented during the CML RFI include land surveys and soil-gas, 
subsurface soil, and groundwater sampling. Each activity is discussed in detail in Section 3.0 of the RFI Work 
Plan and a summary is presented in Table 1-2. 
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Table 1-2 
Summary of RFI Field Investigation Activities at SWMU #8, 

Former Coronado Municipal Landfill 

Field Investigation Activity Baseline Scheduled 
Completion Date• 

Soil Gas Survey November 30, 1999 

Surface Soil Sampling April 30, 2000 

Subsurface-Soil May 15, 2000 
Sampling/Monitoring Well 
Installation 

Slug Testing Activities May 30,2000 

ANNEX V 

"Baseline scheduled completion date may change pending actual New Mexico Environment Department review 
period and acceptance. 

2.0 Project Management 

2. 1 Project Management System 
The Project Management System (PMS) employed by Philips will include control of cost and schedule, 
documentation and data management of project work, and integration of programmatic requirements of Philips 
Environmental Health and Safety Department with regulatory drivers. The environmental health and safety 
(EHS) manager at Philips will ensure that standard management procedures be followed for cost, schedule, 
technical approach, performance measurement, reporting, and baseline change control. Additionally, the EHS 
manager will be knowledgeable of the principal requirement of the PMS, which is to fully integrate the 
following standard project control elements: work breakdown structure and baseline, organization description 
and responsibility assignment matrix, control accounts, work authorization, and funds control. 

2.2 Project Schedule 
The start date for the CML RFI is tentatively set as November 1, 1999. Some aspects of the RFI may proceed 
prior to receiving official approval or acceptance of the Final Work Plan. Regularly scheduled groundwater 
sampling of existing monitoring wells will continue as indicated in Section 3.0. 

2.3 Project Cost Estimation 
A detailed project cost estimate will be developed pending acceptance by the NMED of the proposed RFI 
activities presented in the final Work Plan 

3.0 Project Reporting 
Philips will present CML project reports to the NMED in three types of principal documents: quarterly 
progress reports, other reports (contractor reports, as needed), and the RFI Final Report/Summary. The 
purpose of each of these reports is detailed in the following sections. Table 3-1 presents a schedule for 
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submission of quarterly progress reports, other reports, and the RFI Final Report/Summary for the former 
CML. 

Table 3-1 
Reports Planned for the SWMU #8, 

Former Coronado Municipal Landfill, RFI 

Report Type and Subject Submittal Date 

Quarterly Progress Reports Quarterly once RFI activities 
are initiated 

RFI Final Report/Summary Approximately 
September 1 , 2000" 

"RFI Final Report date may change based on when RFI activities are executed. 
RFI = Resource Conservation and Recovery Act facility investigation. 

3. 1 Quarterly Progress Reports 
As the CML RFI process is implemented, Philips will summarize technical progress in quarterly progress 
reports, as required and summarized in the HSWA Module, D.l. These reports will contain the following 
information regarding the former CML: 

• A description of the work completed and an estimate of the percentage of work completed 

• Summaries of all findings, including summaries of laboratory data 

• Summaries of all problems or potential problems encountered during the reporting period and 
actions taken to rectify problems 

• Projected work for the next reporting period 

• Summaries of contacts with representatives of the local community, public interest groups, or 
state government pertaining to corrective action during the reporting period 

• Changes in key project personnel during the reporting period 

• Summaries of all changes made in implementation during the reporting period. 

Additionally, at the request of the NMED, Philips will provide copies of other reports and a status review of 
RFI activities through semiannual briefings. 

3.2 Other Reports 
Other reports may document the results obtained by contractors for implementation of phased sampling plans 
and the reasons for any subsequent modifications. For example, a Phase I and Phase IT report will be issued 
after each phase of field activity is complete. These reports may describe the procedures, methods, and results 
of intermittent CML investigations and will document any releases that may have occurred, including 
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information on the type and extent of contamination at a site, sources and migration pathways, and actual or 
potential receptors. 

3.3 RFI Final Report/Summary 
The RF1 Final Report/Summary will summarize all aspects of the former CML investigation as required by the 
HSW A Module, N.5. This RF1 Final Report/Summary will include an executive summary to fulfill the 
obligation to submit a separate summary report. Philips will submit the RF1 Final Report/Summary within 60 
days of the completion of RF1 activities. 

4.0 Organization 

Figure 4-1 is a project organization chart showing specific personnel responsible for implementation of the 
CML RF1 Work Plan. The following is a discussion of the responsibilities associated with the anticipated 
active RF1 positions. 

4.1 Environmental Health and Safety Manager 
The EHS manager for Philips reports to the Philips operations manager. Responsibilities include the 
following: 

• Ensuring preparation of planning documents and procedures for RF1 activities 

• Overseeing contractors, as necessary 

• Coordinating with and providing project direction to the Philips environmental engineer 

• Conducting technical reviews of milestones and final reports and ensuring progress toward 
milestones 

• Ensuring compliance with the Philips health and safety and quality assurance (QA) programs. 

4.2 Environmental Engineer 
The environmental engineer for Philips reports to the EHS manager and will be responsible for the following: 

• Ensuring preparation of planning documents and procedures for RF1 activities 

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

• Coordinating with and providing project direction on EHS issues to the project manager 

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

• Facilitating implementation of EHS and QA requirements for RF1 activities 

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

• Ensuring compliance with health and safety, community relations, and data management plans 
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• Interfacing with the project manager to resolve issues concerning QA, ESH, or information 
management 

• Preparing monthly and quarterly progress reports, as appropriate, to the ESH manager 

Supervising the environmental technician 

Supervising contractors, as necessary 

• Conducting technical reviews of interim and final reports. 

4.3 Environmental Technician 
The environmental technician reports to the environmental engineer on day-to-day activities associated with 
implementing the RFI field work. The environmental technician is responsible for the following: 

• Overseeing daily field activities and interfacing with the field team leader. 

• Assisting the field team leader, as needed, in implementing field activities. 

• Preparing daily reports, as appropriate, to the environmental engineer. 

4.4 Project Manager 
The project manager reports to the environmental engineer and will be responsible for the following: 

• Ensuring preparation of planning documents and procedures for RFI activities 

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

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

• Facilitating implementation of EHS and QA requirements for RFI activities 

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

• Ensuring compliance with health and safety, community relations, and data management plans 

• Interfacing with the field team leader to resolve issues concerning QA, EHS, or information 
management 

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

• Supervising the field team leader 

Assigning a site safety officer to ensure compliance with the HASP 

Conducting technical reviews of interim and final reports. 
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4.5 Field Team Leader 
The field team leader reports to the project manager and will direct the execution of field sampling activities 
using crews of field team members appropriate for the activity and will be responsible for coordinating all 
efforts associated with sampling, packaging, and shipment. The field team leader is responsible for the 
following: 

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

Supervising subcontractors, as necessary 

• Implementing the health and safety plan (HASP) and the data collection quality assurance 
project plan for the former CML 

Knowing all emergency response procedures and notification requirements 

Acting as back-up to the site safety officer in an emergency 

Coordinating efforts with field team members, the site safety officer, the sample management 
coordinator, and the project QA officer 

Preparing daily reports, as appropriate, to the project manager 

Obtaining appropriate sample containers 

• Coordinating sample packaging and shipping 

Notifying contract laboratories of QA and health and safety concerns regarding shipped 
samples 

Acting as the contact for the contract analytical laboratories 

Ensuring appropriate quality control analyses are performed by the laboratories 

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

Submitting complete data packages to the environmental technician. 

4.6 Site Safety Officer 
The site safety officer reports to the project manager on health and safety issues. This individual will direct the 
field team leader in executing site safety procedures. 

The site safety officer will be trained in first aid procedures and in cardiopulmonary resuscitation and will 
ensure that first aid supplies are available at the site. The site safety officer will know the locations of facilities 
for emergency medical care, including those for injuries that might involve contamination by hazardous 
chemicals. The site safety officer is responsible for the following: 

Performing and documenting initial inspections for all on-site safety equipment 
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Evaluating the potential hazards at a site 

Understanding the results of sample analysis pertaining to health and safety as the site 
investigation progresses 

ANNEX V 

• Conferring with the environmental technician about the location of exclusion area boundaries 

• Presenting safety briefings to workers 

• Determining protective clothing requirements for workers 

• Maintaining a current list of telephone numbers for emergency situations 

• Operating a radio transmitter/receiver or mobile phone to ensure emergency communication is 
available at all times 

• Maintaining an up-to-date copy of the HASP for work at the site 

Maintaining an up-to-date copy of the emergency plan and procedures for the site 

• Establishing the safety requirements to be followed by site visitors 

Providing site visitors with a safety briefing 

• Maintaining a logbook of workers and visitors within the exclusion area at a site 

Determining whether workers may perform their job safely under prevailing weather conditions 

• Controlling an emergency situation 

• Ensuring that all personnel have been trained in the appropriate safety procedures and have 
read and understood the HASP and that all requirements are followed during RFI field 
activities 

• Conducting daily health and safety briefings for the environmental technician and field team 
members 

• Conducting daily health and safety audits of the work activities 

• Assuming authority and requiring that field work be terminated, if unsafe conditions develop or 
an imminent hazard is perceived 

• Performing health and safety monitoring using industrial hygiene instruments. 

4. 7 Project QA Officer 
The project QA officer reports to the project manager and communicates with the field team leader on day-to
day activities to ensure that the project QA and the HASP are followed during field operations. The project 
QA officer will act as a liaison between the project manager and field team leader when executing the QA and 
EHS procedures. 

Philips Semiconductors 
RFI Work Plan SWMU #8 8 

Annex V 
October 22, 1999 



ANNEX V 

4.8 Field Team Members 
Field team members report to the field team leader and 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, at a minimum, a site safety officer and a qualified field sampler. Teams are responsible for conducting 
the work detailed in the sampling and analysis plans according to applicable contractor operating procedures 
and are under the direction of the field team leader. 
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5. 0 References 

New Mexico Environment Department (NMED), March 1996, "Modifications to Module IV-Action of 
RCRA Permit No. NMD000709782-l, Philips Semiconductors, Albuquerque, New Mexico," New Mexico 
Environment Department, Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 
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