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SECTION ONE Introduction 

1.1 PURPOSE AND SCOPE 

This Work Plan (WP) describes the field sampling requirements for the completion of 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Site 
Inspections (SI) to be completed at four Areas of Concern (AOCs) at Cannon Air Force Base 
(AFB) near Clovis, New Mexico. These AOCs include AOC-E, -F, -G, and -H. A map of 
Cannon AFB and the locations of the four AOCs are shown on Figure 1-1. 

This WP describes the investigative activities required to provide the necessary information to 
determine the presence or absence of chemical contamination which may pose an unacceptable 
risk to human health or the environment at the four AOCs. 

This WP is based on and meets the data requirements established in the Scope of Services (SOS) 
provided by USACE, Omaha District. It includes preparing planning documents, doing a field 
investigation (surface and subsurface soil sampling), analyzing the field samples for chemicals, 
evaluating the chemical data, comparing the analytical results to established media-specific 
concentrations (MSCs), and preparing the final SI report. 

Section 2.0 discusses the decision process to be used, including information on site conceptual 
exposure models and screening-level health risk evaluation methodology. 

Section 3.0 includes field sampling procedures and site-specific sampling objectives. 

Appendix A contains the QAPP Addendum. Appendix B contains the SSHP Addendum. SOPs 
are in Appendix C. EPA Region VI Human Health Media-Specific Screening Alternatives are in 
Appendix D. 

1.2 REGULATORY FRAMEWORK 

This WP follows the United States Army Corps of Engineers (USACE) specified guidance from 
the United States Environmental Protection Agency (USEP A) "Guidance for Performing Site 
Inspections under CERCLA," USEPA OSWER Directive 93415.1-05 (September 1992). 
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SECTIONTWO cannon AFB Facilitv Description 

2.1 SETTING - PHYSICAL GEOGRAPHY 

Cannon AFB is situated in the Southern High Plains Physiographic Province in the Llano 
Estacado subprovince. The Llano Estacado is a nearly flat plain sloping gently (1 0 to 15 feet per 
mile) to the east and southeast. Elevations in the eastern New Mexico portion of the Llano 
Estacado exceed 4,000 feet above mean sea level (msl). In the vicinity of Cannon AFB, 
elevations range from 4,250 feet to 4,350 feet above msl. 

The most prominent geomorphic features in the vicinity of Cannon AFB are blowouts and broad, 
widely spaced valleys. Less common landforms are relict sand dunes located along the northern 
side of the Portales Valley south ofthe Base. Relict dunes are not found on or near Cannon 
AFB. 

Blowouts are broad shallow depressions which form as the result of soil erosion by wind. 
Blowouts commonly collect surface runoff from small to moderate sized drainage areas. During 
periods of rainfall, runoff collects in blowouts to form ephemeral playa lakes. Playas have no 
external surface drainage. Water is lost by infiltration to the soil and evaporation; without 
recharge, playa lakes persist for only a few days or weeks. Three playas are located within the 
Base, and several more are found to the north and east of the Base. 

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and drainages 
are poorly developed. No streams exist on or near Cannon AFB. Running Water Draw and Frio 
Draw, located about 10 and 20 miles, respectively, north of Cannon AFB, are the nearest 
streams. These are second-order streams. Both streams are very straight, flow southeast, and 
have rectilinear drainage patterns with short laterals (W -C 1991). 

2.2 DEMOGRAPHICS AND LAND USE NEAR CANNON AFB 

Cannon AFB is located just south of U.S. Highway 60-84 in a farming and ranching area (Figure 
1-1). The majority of the land surrounding Cannon AFB is productive, irrigated farmland or 
grassland. The major crops are wheat, sorghum, sugar beets, com, cotton, alfalfa, barley, and 
peanuts. The land is also used for cattle grazing, both beef and dairy, and Clovis is considered 
the "Cattle Capital ofthe Southwest." There were 32,767 people living in Clovis in 1990, while 
the Cannon AFB population was estimated to be 4,650 in 1990 (W-C 1991). 

2.3 CLIMATOLOGY 

The climate of east-central New Mexico is classified as tropical semi-arid, with summer 
temperature and precipitation maxima. Average monthly temperatures range from a January low 
of l2°C (39°F) to a July high of26oC (78°F). Extreme daily temperatures range from -24oC 
(-11 °F) to 41 oc (106°F) (Lee Wan and Associates 1990). Average monthly precipitation ranges 
from 1 em (0.4 inches) in winter to 6.9 em (2.7 inches) in July. The maximum recorded 24-hour 
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SECTIONTWO Cannon AFB Facilitv Description 

rainfall is 12.2 em (4.8 inches), which occurred in August. Rainfall occurs on eight or more days 
per month during the summer precipitation maximum. Mean annual precipitation is 
approximately 41 em (16 inches). The mean annual evapotranspiration rate is 181.4 cm/yr (71.4 
inches/yr) (Lee Wan and Associates 1990). Prevailing winds are from the west at an average of 5 
kmlhr (3.1 mph) during fall, winter, and spring. During the summer, winds are from the south at 
an average of3.7 kmlhr (2.3 mph). 

The atmosphere around the area of Cannon AFB is generally well mixed. The seasonal and 
annual average mixing heights can vary from 400 meters in the morning to 4,000 meters in the 
afternoon. The afternoon mixing heights are typically greater during the spring and fall seasons. 
The morning mixing heights are usually low, due to nighttime heat loss from the ground, 
producing surface-based temperature inversions. After sunrise, these inversions break up, and 
solar heating of the earth's surface causes vertical mixing in the atmosphere. 

Dust is frequently entrained into the atmosphere in this region of the country because of gusty 
winds and the semiarid climate. The Texas Panhandle-eastern New Mexico area is considered 
the worst area in the United States for windblown dust. Occasionally, this windblown dust is of 
sufficient quantity to restrict visibility. Most of the seasonal dust storms occur in March and 
April, when the wind speeds are typically high (average 5 kmlhr) (W-C 1991). 

2.4 GEOLOGY 

The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene-Late 
Pliocene-age Ogallala Formation and the Early Triassic Dockum Group as shown in Figure 2-1. 

The Dockum Group consists of three formations. The stratigraphically lowest unit is the Santa 
Rosa Sandstone. Overlying the Santa Rosa Sandstone are the Chinle and Redonda Formations. 
The Chinle and Redonda Formations are composed mainly of red shales with lesser interbedded 
sands, and are known locally as "redbeds." The top of the Dockum Group is marked by an 
erosional nonconformity having relief of up to several hundred feet (Lee Wan and Associates 
1990). 

Overlying the Dockum Group redbeds is the Ogallala Formation. The Ogallala Formation 
extends from eastern New Mexico and Colorado into Texas, Oklahoma, Kansas, Nebraska, and 
South Dakota. Drillers' logs from Cannon AFB indicate that the Ogallala Formation varies from 
360 feet to 415 feet in thickness. The incised upper surface of Triassic redbeds strongly 
influences Ogallala thickness. Paleo valleys in the post-Triassic nonconformity are deep and 
trend dominantly east-west. Ogallala thickness may thus vary significantly over short north­
south distances. 

The Ogallala is erosionally truncated to the south along the abandoned Portales Valley, to the 
west along the Pecos River Valley, and to the north in a series of ephemeral stream valleys. The 
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SECTIONTWO cannon AFB Facilitv Description 

Ogallala Formation extends more than 125 miles to the east before terminating as an escarpment 
in Briscoe County, Texas. Springs and seeps are common along the erosional margins of the 
Ogallala. 

The Ogallala dips gently and monoclinally to the southeast in the vicinity of Cannon AFB. As 
reported in Lee Wan and Associates (1990), data suggest that some Quaternary warping may 
have occurred; however, most of the structures are well to the northwest and southwest of 
Cannon AFB. No faults or buried structural lineaments are known in the vicinity of Cannon 
AFB. 

The Ogallala Formation is composed of unconsolidated poorly sorted gravel, sand, silts, and 
clays. The base of the Ogallala is generally marked by a gravel, cobble, and boulder deposit. 
This basal member contains sediments derived from igneous and sedimentary rocks transported 
from the mountains to the west. The Ogallala Formation was laid down as stream and overbank 
deposits formed within coalescing alluvial fans. These fans form a broad pediment along the 
eastern flank of the Rocky Mountains. As is typical of alluvial deposits, Ogallala internal 
stratigraphy varies vertically and horizontally over short distances. 

Except where strongly cemented by calcium carbonate (caliche), the sediments ofthe Ogallala 
are loose and friable. Authigenic and allogenic clays are found as a trace to abundant matrix 
mineral (Lee Wan and Associates 1990). As reported by Lee Wan and Associates (1990), five 
zones have been distinguished within the Ogallala of east central New Mexico on the basis of 
clay minerals. Smectites (montmorillonites) and attapulgite (with sepeotite) are the dominant 
clays throughout the Ogallala. Illite is a lesser, but persistent clay, as is kaolinite. Smectite is a 
swelling clay, causing deep cracks to form in dry surface soils. Smectite in particular and, to a 
lesser extent, attapulgite and illite, are clays with moderate to high cation exchange capacities 
(CEC). The formation as a whole should therefore have a relatively high CEC, which should 
inhibit the migration of charged contaminants, and especially ionic forms of metals. 

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to 
discontinuous layers throughout. A generalized geologic section at Cannon AFB is shown in 
Figure 2-1. Caliche is hard, white to pale tan on fresh surfaces, weathering to gray, and has a 
chalky appearance. Caliche forms as calcium carbonate, leached from overlying sediments, and 
precipitates in the pore space of the host sediments. Precipitation is caused by the evaporation of 
downward percolating water. The caliche may thus mark the position of ancient vadose zones. 
As reported in Lee Wan and Associates (1990) radiocarbon dates for the upper "climax" caliche 
range from -27,000 yr. Before Present (B.P.) to -42,000 yr. B.P. 

Caliche is relatively soluble in acidic water (pH < 7) or in waters containing dissolved C02. The 
top surface of the upper "climax" caliche in fresh outcrop shows solution etching. 
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SECTIONTWO cannon AFB Facilitv Description 

The Ogallala has numerous continuous to discontinuous caliche layers throughout its thickness. 
The uppermost caliche, termed the "climax" caliche, is pisolitic (consisting of spherical 
concentrically laminated aggregates 1 to 10 mm in diameter, (Lee Wan and Associates 1990). 
The pisolites are thought to have formed as the caliche was repeatedly chemically-weathered and 
brecciated during Pleistocene pluvials (wet climate episodes) and later recemented during drier 
intervals. This upper caliche crops out around playas and the bounding escarpments of the 
Ogallala, and is locally termed "caprock." The "climax" caliche is typically 3 to 5 feet thick. 
Caliches which occur lower in the Ogallala are platy and harder. Caliche may be thin or absent 
below playas (W -C 1991 ). 

2.5 HYDROGEOLOGY 

The lower portion of the Ogallala Formation is the primary regional aquifer for both potable and 
irrigation water. No deeper aquifers are utilized in the vicinity of Cannon AFB. The Ogallala 
aquifer is part of the High Plains Aquifer which extends continuously from Wyoming and South 
Dakota into New Mexico and Texas. In east central New Mexico, the Ogallala aquifer rests on 
Dockum Group redbeds, which serve as the basal confining layer. The Ogallala is a water table, 
or unconfined, aquifer (Lee Wan and Associates 1990). The Ogallala aquifer has a southeasterly 
regional gradient of about 13 feet/mile. Well yields vary from less than one gallon per minute 
(gpm) in thin silts and sands, and up to 1,600 gpm in thick sands and gravels (Lee Wan and 
Associates 1990). Water quality is generally good, with hardness and fluorides being somewhat 
high (Lee Wan and Associates 1990). 

At Cannon AFB, the depth to groundwater is greater than 200 feet, and the Ogallala aquifer has 
an average saturated thickness of 120 feet based on mid-1960s data. Saturated thickness ranges 
from 93 to 143 feet, and is influenced by the configuration ofthe erosional nonconformity 
surface marking the top of the Dockum Group. The local groundwater gradient is southeasterly 
at 7.5 feet/mile (Lee Wan and Associates 1990). Figure 2-2 shows water table elevation contours 
for 1984. Flow within the saturated zone may be influenced by the configuration of the top of 
the Dockum Group. Yields in tests of Cannon AFB water wells have ranged from 776 Llmin 
(205 gpm) to 4,353 Llmin (1150 gpm). Specific capacities range from 0.14 m3/m (11.4 gal/ft) to 
0.35 m3/m (27.9 gal/ft) (Lee Wan and Associates 1990). 

Very rough estimates of hydraulic conductivity were made from well pump tests in water wells 5 
and 9 (Figure 2-3) using the Theis equation. An estimate of hydraulic conductivity for water 
well 8 was based on water level recovery data using the Bouwer and Rice approach (Lee Wan 
and Associates 1990). The data used in these calculations were obtained to evaluate pump rates, 
efficiency, and well yield, and were not intended for use in calculating aquifer properties. The 
results of these calculations should therefore be considered as first approximations. 

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately 
2.0 x 1 o-3 em/sec. Calculations for water well 8 resulted in a hydraulic conductivity of 2.0 x 1 o-2 

em/sec. In addition, slug testing of two monitoring wells (MW-0 and MW-N) was done by 
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SECTIONTWO cannon AFB Facilitv Description 

Woodward-Clyde in February 1995 (W-C 1995a). The estimated hydraulic conductivities from 
these slug tests were both 3 x 1 o-3 em/sec. These estimates appear to be low when compared to 
published hydraulic conductivity data for sands and gravels. As reported in Lee Wan and 
Associates (1990) a groundwater flow velocity of about 45 rnlyr (150 ft/yr) has been estimated. 
This calculates out to a hydraulic conductivity of approximately 1.0 x 1 o-1 em/sec. Again, this 
appears to be low when compared with published data (Freeze and Cherry 1979). 

The presence of interstitial clays may account for both the variability and low values of hydraulic 
conductivities. Boring logs from Cannon AFB IRP projects and published reports (Lee Wan and 
Associates 1990) indicated that interstitial and interstratified clays are abundant in the Ogallala 
Formation. 

Recharge to the Ogallala is primarily through precipitation. As reported in Lee Wan and 
Associates (1990), a recharge rate of 0.5 inches/year was calculated using the Theis equation. 
Lee Wan and Associates (1990) reported that the recharge rate may be as much as 1.0 inches/yr. 
Due to the high evapotranspiration rate and low precipitation, recharge probably occurs only 
during heavy rainfall events in which the infiltration capacity of the soil is exceeded and runoff 
occurs, or during cool months when precipitation exceeds evapotranspiration. Excess runoff 
flows to playas, and the presence of water in playas may allow deep percolation to the aquifer. 
The occurrence of this process is evidenced by the presence of clay deposits in, and thin or 
nonexistent caliche layers directly below, playas. Caliche is soluble in acidic rain waters, and is 
leached over time to form percolation pathways. 

Discharge from the Ogallala occurs through well pumping and springs along the eroded margins 
of the formation. Spring discharge does not occur on or near Cannon AFB. Domestic and 
irrigation water wells are common on and around the Base, however. The rate of discharge 
exceeds the rate of recharge. Water levels in the Ogallala have declined steadily from the 1930s 
to the present. A decline of 50 to 100 feet has been observed in the area around Clovis, New 
Mexico for the period from the 1930s to 1980. Lee Wan and Associates (1990), states "the 
largest area of water level decline exceeding 100 feet occurs south of the Canadian River 
extending from Curry Co., New Mexico to Crosby Co., Texas." 

The dominant uses of groundwater in the Cannon AFB area are for potable and irrigation water. 
Numerous wells are found in the Cannon AFB area, most of which provide only irrigation water 
(Figure 2-3). 

The Ogallala will continue to be used as the primary source of potable and irrigation water for 
eastern New Mexico. The New Mexico State Engineer designated Curry County as a Water 
Basin in 1989. This designation allows for regulation of water rights, usage, and well drilling 
(W-C 1991). 
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SECTIONTWO Cannon AFB Facilitv Description 

2.6 SOILS 

Soils in the vicinity of Cannon AFB are classified as SM to SC under the Unified Classification 
Systems, and as aridisols (calciorthids) under the Soil Conservation Service Comprehensive Soil 
Classification System. The following summary is based on the Soil Conservation Service Curry 
County Soil Survey as reported in Lee Wan and Associates (1990). 

The most common soil type on the Base is the Amarillo fine sandy loam, 0- to 2-percent slope 
phase (map symbol Ab Figure 2-4). This soil consists of a thin sandy A horizon, well-defined 
clayey B1_3 horizons, with a calcic B3 horizon at depths below 40 inches. The calcic B3 horizon 
lies on a calcic C horizon, or on caliche. The Amarillo fine sandy loam is present on all 
relatively flat surfaces at the Base, but is also found on slopes associated with playas (map 
symbol Ac). 

Clovis fine sandy loams, 0- to 2-percent slope phase (map symbol Cb) and 2- to 5-percent slope 
phase (map symbol Cc), are very similar to Amarillo fine sandy loams. In the Clovis soils, the 
depth to the calcic C horizon ranges from 28 to 56 inches. The depth to caliche exceeds 56 
inches. Clovis and Amarillo fine sandy loams occur in close association. 

In a few limited areas, particularly along the steeper slopes around playas, Mausker fine sandy 
loam, 0- to 2-percent slope phase (map symbol Ma), and 2- to 5-percent phase (map symbol M6) 
are found. Mausker fine sandy loams have no B horizons and are very calcareous. The calcic C 
horizon is within 2 feet of the surface. 

The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately 
permeable. Mausker fine sandy loam A and Ac horizons are rapidly permeable. Permeabilities 
in calcic B and C horizons are moderate (Lee Wan and Associates 1990). 

2. 7 BACKGROUND METALS CONCENTRATIONS IN SOIL AND WATER 
QUALITY 

The natural soils in the vicinity of Cannon AFB are alkaline and rich in metals in general. 
Typically high concentrations of aluminum, iron, magnesium, manganese, and potassium 
combine with elevated levels of many other metals in the natural soils. Calcium is naturally 
present in the soils at levels up to nearly 200,000 mg/kg. Tightly cemented layers of "caliche" 
are present in several horizons in the natural soils and the Ogallala aquifer below. 

The background levels of inorganic compounds in surface and subsurface soil at Cannon AFB 
are presented in Table 2-2 in the form of a mean value and statistical information on the ranges 
encountered for each element. Table 2-2 has been adapted from a final report by Woodward­
Clyde dated September 1997 entitled "Concentrations of Inorganics and Background 
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Concentrations of Pesticides at Cannon Air Force Base, New Mexico". This report summarizes 
background data for soil from numerous past investigations in the vicinity. 

The mean values and upper tolerance limits (UTLs) presented in Table 2-2 are the background 
levels used in the screening of soil chemical results for this RFI. In addition to comparison to the 
UTL of the Base-wide background data (which is necessarily from a limited data set), other 
sources of naturally-occurring metals concentrations, such as USGS (1984), were considered 
when determining whether metals concentrations are within background levels. 

The groundwater quality at Cannon AFB is generally good, with dissolved solids ranging from 
250 to 500 mg/L (Gutentag et al. 1984) and fluorides ranging from 2.2 to 2.7 mg!L (William 
Matotan and Associates, Inc. 1985). The general water quality from the Ogallala aquifer over a 
broad region is presented in Table 2-3, and water quality data for samples from production wells 
and monitoring wells within the bounds of Cannon AFB are presented in Table 2-4. 

2.8 BIOLOGICAL RESOURCES 

Land adjacent to Cannon AFB is primarily used for agriculture, and there is little natural 
vegetation remaining in the area. The wildlife species that are common to agricultural areas 
throughout the region include bobwhite quail and pheasant. There are a few playa lakes in the 
area; these are used by upland game for cover, by waterfowl for resting and feeding, and by 
wildlife in general for drinking. Nearby riverbeds also provide water sources during rainy 
seasons. During periods of low rainfall, the riverbeds are dry (W -C 1991 ). 

2.8.1 Plant Resources 

The climate of the Base area is considered to be semiarid. The thin layer of topsoil in the vicinity 
of Cannon AFB is sandy loam, which is highly susceptible to wind erosion. The undisturbed 
natural vegetation is mostly shortgrass prairie, including blue grama grassland and mixed grama 
grassland vegetation types, which have moderately fast recovery rates. 

Much of the study area has been previously cleared for agricultural crops. The predominant land 
use of the region is rangeland, primarily for cattle grazing. In general, moderately grazed 
rangeland areas of the types occurring in the project area are highly productive in terms ofboth 
forage quality and quantity. The rangeland in the vicinity may support up to 15 to 20 head of 
cattle per section, depending on the rainfall. Large trees do not uniformly exist in the vicinity of 
the range except where planted around buildings and other structures on the Base. Woodlands 
composed of large shrubs and small trees are confined to riparian areas and playa lakes in the 
vicinity (W-C 1991). 

The following plants are candidate species for the Federal List of Endangered and Threatened 
Wildlife and Plants and are found within a 50-mile radius of Cannon AFB: chatterbox orchid 
(Epipactus gigantea), spiny aster (Aster harridus), Whittmans milkvetch (Asragalus witmanii), 
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dune unicorn plant (Proboscidea sabulosa), and the tall plains spruce (Eupjorbia strictior). The 
dune unicorn plant is also on the state endangered plant species list. No federally protected 
endangered plants are known to be present on the Base (Lee Wan and Associates 1990). 

2.8.2 Wildlife Resources 

The eastern New Mexico area contains many nongame wildlife species that are typical of the 
High Plains. Most of these species are distributed widely throughout the western United States. 
Species diversity is low in most habitats because of the low vegetation diversity. Most 
amphibian species are associated with riparian habitats and playa lakes. Reptiles are found in all 
terrestrial habitat types, but are most abundant in scrub/grasslands. Nocturnal rodents are the 
most abundant members of the small mammal community. 

Grasslands on the High Plains support a variety of seed-eating sparrows and other ground­
dwelling birds, both as residents and migrants. Raptors (hawks and owls) are relatively abundant 
in all habitats in the region. Insectivorous and tree-nesting species are most abundant in riparian 
areas. Shorebirds and waterbirds and migratory waterfowl in general utilize the rivers, playa 
lakes, and reservoirs of the region. 

Two National Wildlife Refuges (NWRs) are located on the periphery of the Base area. The 
Grulla and Muleshoe NWRs are within 30 miles of Cannon AFB. These areas provide 
high-quality habitat for migratory and breeding waterfowl. 

Big-game species in the area include mule deer, white-tailed deer, pronghorn, and barbary sheep. 
Pronghorn are the most abundant game animal in the area. Several species of upland game, such 
as quail, ring-necked pheasant, and turkey are common in the area. Reservoirs (Ute Lake, 
Conchas Lake, and Clayton Lake) and playa lakes are important waterfowl habitats in the region. 
Numerous species of native and introduced fish inhabit the rivers and perennial streams, and the 
reservoirs support recreational fishing of warm-water species such as walleye, crappie, channel 
catfish, largemouth bass, and bluegill. 

As determined by the regional office of the U.S. Fish and Wildlife Service, two federally listed 
endangered animal species, the bald eagle and peregrine falcon, are known to inhabit the area 
within a 50-mile radius of Cannon AFB. The New Mexico Department of Game and Fish also 
indicated that the state endangered Mississippi Kite, Baird's Sparrow, and the Black-Footed 
Ferret may also occur in the vicinity of the Base. The federal- and state-protected species are 
listed in Table 2-1. 

Within Curry County, the only state-protected bird that is expected to occur is the Mississippi 
Kite. In New Mexico, since the early 1960s, this kite summers regularly and breeds in the Clovis 
region. The birds frequent the golf course at Cannon AFB. Two other state-protected birds that 
may occur within Curry County are the McCown's Longspur and Baird's Sparrow. These two 
species have not been sighted regularly in recent years. No information is available on the 
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McCown's Longspur in New Mexico; however, Baird's Sparrow occurs mainly in autumn during 
migration in the eastern plains and southern lowlands. Migrants appear as early as the first week 
of August and move further south by November. The species seems to have declined in 
abundance throughout its range in the Southwest due to the loss of shrubby shortgrass habitats. 

State-protected birds known to occur infrequently are the bald eagle and the peregrine falcon. 
The bald eagle migrates and winters from the northern border ofNew Mexico to the Gila, lower 
Rio Grande, middle Pecos, and Canadian valleys. It is seen occasionally in summer and as a 
breeding bird, with nests reported in the extreme northern and western parts of the state. Winter 
and migrant populations appear to have increased with reservoir construction. The peregrine 
falcon is widely distributed but population numbers are low. The American subspecies breeds 
statewide in New Mexico, but mainly west of the eastern plains (Source: Draft Environmental 
Impact Statement - Cannon AFB 1990). 
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TABLE 2-1 
FEDERAL- AND STATE-PROTECTED ANIMALS 

POTENTIALLY OCCURRING IN THE VICINITY OF 
CANNON AFB (CURRY COUNTY) 

Common Name Scientific Name Federal Status State Status 

Birds 

Mississippi kite lctinia mississippiensis Endangered (Group 2) 
Barid's sparrow Ammodramus baridii Endangered (Group 2) 
Bald eagle Haliaeetus leucocephalus Endangered Endangered (Group 2) 
Peregrine falcon Falco perigrinus Endangered Endangered (Group I) 

Mammals 

Black-footed ferret Mustela nigripes Endangered Possibly Extinct 

Endangered (Group 1): Species whose prospects of survival or recruitment within the state are in jeopardy 

Endangered (Group 2): 

Possibly Extinct: 

Species whose prospects of survival or recruitment within the state are likely to become 
jeopardized in the foreseeable future. 

Potentially no longer in existence in the state. 

Source: Lee Wan and Associates 1990 
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TABLE2-2 
SUMMARY OF BACKGROUND ELEMENTAL CON CENTRA TIONS1 

IN SOIL SAMPLES2 AT CANNON AFB, NEW MEXICO 

95% Upper Tolerance Limit of 
Mean (x) Stanctw:ct Q~vi!!tiQn (s) B!!ckgrQynd CQn!;;entr!!tiQn::; (!lTLs) 

Element Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil 
Aluminum 5,508 5,932 1,964 2,183 8,950 12,214 
Antimony ND<3l ND<3l ND<3l ND<3l 3.15 (3) 16 (3) 

Arsenic 2.1 2.1(4) 0.48 0.96 (4) 3.6 4.3 (4) 

Barium 100 210 165 199 670 890 
Beryllium 0.35 (4) 0.35 (4) 0.13 (4) 0.17 (4) 0.78 (4) 0.73 (4) 

Cadmium ND<3l ND<3l ND<3l ND<3l 0.435 (3) 1.3 (3) 

Calcium 5,645 89,410 11,366 64,611 44,800 237,498 
Chromium (total) 7.1 5.6 1.3 2.33 10.5 13.3 
Cobalt 2.9 2.6 (4) 1.0 1.4 (4) 6.6 4.7 (4) 

Copper 6.8 3.8 (4) 4.6 1.97 (4) 18.3 8.3 (4) 

Iron 6,458 5,148 1,349 2,262 10,100 13,148 
Lead 6.8 4.7 1.6 1.7 12 8.7 
Magnesium 1,066 4,260 390 3,856 1,930 19,300 
Manganese 139 83 51 50 307 333 
Mercury 0.025 (4) ND<3l 0.016 (4) ND<3l 0.056(4) 0.019 (3) 

Nickel 5.5 5.9 (4) 1.6 2.41 (4) II 14.9 (4) 

Potassium 1,345 1,222 413 417 2,691 2,512 
Selenium ND<3l 0.47 (4 ) ND<3l 0.31 (4) 0.26 (3) l.l (4) 

Silver (5) ND<3l (5) ND<3l 0.4 (5) 2.65 (3) 

Sodium 91 351(4) 10 253 (4) 102 1,227 (4) 

Thallium ND<3l ND<3l ND<3l ND<3l 0.6 (3) 2.65 (3) 

Vanadium 14.9 16 2.8 5.2 23.3 32.8 
Zinc 15.4 12.1 5.2 4.8 32.2 30.6 

(I) All concentrations are in milligrams per kilogram (mg!kg). 
(l) From report entitled "Naturally Occurring Concentrations oflnorganics and Background Concentrations of Pesticides at Cannon Air Force 

Base, New Mexico" (W-C 1997). 
(J) All analytical sample were nondetect; therefore, a mean and standard deviation was not calculated. One-half the highest reporting limit is 

used as the 95% UTL. The actual mean, standard deviation, and UTL may be less than these values. 
<
4

l Values determined from a data set including one-half of the reporting limits for nondetects. 
<Sl Silver was detected in only one sample; therefore, a mean and standard deviation was not calculated. The single detected concentration is 

used as the 95% UTL. 
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TABLE 2-3 
REGIONAL WATER QUALITY1 

- OGALLALA AQUIFER2 

Sherman Co. Laramie Co. Red Willow Co. Kit Carson Kiowa Co. Stanton Co. Meade Co. Union Co. Roberts Co. Gaines Co. Gaines Co. Mean 
Nebraska Wyoming Nebraska Co. Colorado Colorado Kansas Kansas New Mexico Texas Texas Texas () 

Silica 63 28 58 36 22 20 23 38 27 58 64 40 
Calcium 94 45 56 30 228 51 63 56 46 72 231 88 
Magnesium I4 5.5 15 10 114 20 19 34 I8 20 225 45 
Sodium and Potassium 21 6.4 I9 27 226 35 245 I7 37 44 845 I38 
Bicarbonate 336 !57 200 I81 I84 180 210 2I5 243 22I 282 2I9 
Sulfate I8 6.5 I3 10 I,I 705 8.1 94 49 32 104 I,351 5 

260 
Chloride I8 2.8 3.9 3.0 I43 30 3505 46 28 43 I,I095 I62 
Fluoride --- 0.4 0.8 1.8 4.05 1.4 1.0 1.6 0.8 1.5 4.05 1.6 
Nitrate 7.6 7.0 --- 7.6 3.9 I25 1.7 245 3.9 5.6 4.2 7.0 
Dissolved Solids 403 I9I 273 214 2,I405 339 9005 372 312 50i 3,9705 875 
pHJ 7.7 7.4 7.7 8.0 7.7 7.6 7.7 7.4 8.0 7.3 7.4 7.6 
Specific Conductance 4 605 28I 420 325 2,630 555 1,650 628 507 675 5,350 I,240 -

I) Concentrations are in milligrams per liter (mg/L) unless otherwise indicated 
2) Source: Krothe, et al. I 982 
3) pH units 
4) Micro mhos (:mhos) 
5) Exceed U.S. Environmental Protection Agency Regulations (I 976, I 977) 
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TABLE2-4 
WATER QUALITY SUMMARY1 FOR CANNON AFB 
PRODUCTION WELLS AND MONITORING WELLS 

Minimum 

Antimony 0.06U 

Arsenic 0.005U 

Barium 0.022 

Beryllium 0.002U 

Cadmium 0.005U 

Chloride 42 

Chromium O.OIU 

Cobalt O.OIU 

Copper O.OOIU 

Cyanide 0.005U 

Fluoride 1.8 

Lead 0.005U 

Manganese 0.00 

Mercury 0.0002U 

Nickel 0.04U 

Nitrate 0.9 

Selenium O.OIUJ 

Silver O.OIU 

Sulfate 115 

Thallium O.OIU 

Tin O.IU 

Uranium 0.0036 

Vanadium 0.02 

Zinc 0.004IJ 

TDS 385 

pH (units) 7.5 

MCL = Maximum contaminant level 
UJ = Estimated as nondetect at the CRQL 
J = Estimated value 
U =Not detected 
CRQL =Contract-Required Quantitation Limit 

Maximum 

0.06U 

0.05U 

0.2 

0.002U 

O.OIU 

63.5 

0.001 

O.OIU 

0.02U 

0.005U 

2.6 

0.05U 

O.OIU 

0.003 

0.032 

6.6 

0.00491 

0.05U 

132 

O.OIU 

O.IU 

0.0062 

0.031 

0.09 

479 

7.95 

*=No primary or secondary MCL or proposed MCL as of March 1992 

Mean MCL2 

0.06 0.01/10.005 

0.025 
0.051 

0.505 
1.0 

0.0025 
0.01 3 

0.00085 
0.0053 

52.2 250 

0.045 
0.01 

0.01 5 
* 

0.0125 
1.0* 

0.0055 
0.2 

2.3 2 

0.0155 
0.05 

0.00755 
0.05 

0.001 5 
0.002 

0.045 1.03 

1.8 10.0 

0 0.01501 5 
0.05 

0.025 1.04 

125 250 

0.01 5 
0.022/0.001 3 

0.1 5 
* 

0.0046 5.0 

0.026 * 

0.05 5.0 

451 500 

7.78 6.5-8.5 

1 All concentrations are in milligrams per liter (mg!L). Values 
calculated from historical data for Cannon AFB wells 1, 2, 3, 4, 
7, 8, 113A, and !OlE for period from 1966 through !991. 

2 Primary MCL in effect as of July 30, 1992 3 Proposed primary MCL 
4 Secondary MCLin effect as of July 30, 1992 
5 Detection limits (using one times the value) were also used to 

calculate means. 
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SECTIONTHREE Decision Process 

3.1 DESCRIPTION OF THE DECISION PROCESS 

The following decision process has been used to assess the data needs and investigative approach 
for AOCs -E, -F, -G, and -H. The Data Quality Objective (DQO) evaluation process is designed to 
provide soil data of sufficient quality and quantity to evaluate whether a release has occurred that 
could pose a risk to human health and to evaluate the need for further evaluation, such as collection 
of additional data, completion of a Baseline Risk Assessment (BRA), or possibly completion of a 
Feasibility Study (FS). 

A general decision diagram (Figure 3-1) was developed for the Cannon AFB AOCs -E, -F, -G, 
and -H to present a logical decision process that will be used to evaluate the data resulting from 
the investigation to assure that project objectives are met. 

The soils investigation decision process is designed to identify appropriate actions based on three 
alternative actions: no further action, interim action, and further investigation or evaluation. The 
recommendation for the selection of alternative action will depend upon whether chemicals of 
potential concern (COPCs) are detected in soils at levels that may pose an unacceptable risk to 
human health or the environment. This section provides a summary of the decision-making 
process that will be used. 

The decision process will be implemented by first evaluating and summarizing existing historical 
information and analytical data. Historical information will be used to identify COPCs and to 
identify potential sites of chemical release. 

Soil will be sampled and analyzed for COPCs. The analyte lists from which COPCs will be 
selected are discussed in the QAPP Addendum (Appendix A). Site-related COPCs will then be 
selected based on the results of the sampling program. Metals and pesticides that do not exceed 
background levels, and chemicals which are attributable to field or laboratory contamination, will 
not be included as site-related COPCs. Organic chemicals that do not have EPA-established 
toxicity factors will not be evaluated quantitatively, but their potential contribution to site risks 
will be evaluated qualitatively. 

The potential for site-related contaminants to impact groundwater will be assessed by evaluating 
the vertical distribution of contaminants in the soil column. If the concentrations of COPCs 
decrease significantly with depth, and the concentrations are below levels that are likely to 
migrate to groundwater (based on fate and transport properties of the contaminant and the vadose 
zone), the potential for transport to groundwater will be considered to be insignificant. If the 
concentrations do not decrease with depth, further investigation of the groundwater pathway will 
be recommended. If the concentrations are at levels that could potentially migrate to 
groundwater at concentrations of concern (based on comparison to EPA Region VI soil­
screening levels), fate and transport modeling will be done to evaluate the potential for 
contaminant transport to groundwater. 
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SECTIONTHREE Decision Process 

Concentrations of COPCs detected will be evaluated for potential human health and 
environmental risks by comparing maximum detected concentrations (which are higher than 
concentrations to which human receptors would routinely be exposed) to highly conservative 
(protective) human health risk-based concentrations (i.e., EPA Region VI Human Health Media­
Specific Screening Levels). This conservative screening approach permits identifying sites that 
pose no unacceptable risk under highly conservative exposure assumptions and that, therefore, 
warrant no further evaluation or action. The approach also permits identification of sites that 
may warrant further evaluation based on exceedance of stringent risk-based concentrations. The 
methods used in the screening-level human health risk evaluations are presented in Section 3.6. 

The results of this evaluation will be used to make recommendations regarding the three 
alternatives stated above. The recommendations will be made on the following basis: 

• If the vertical extent and lateral extent of contamination has been defined, no threat to human 
health exists based on comparison of maximum concentrations (excluding metals/pesticides 
below background, field/lab contaminants) to EPA Region VI MSCs, and no potential threat 
to the environment is apparent, then no further action will be recommended. 

• If an unacceptable threat to human health is imminent, a source is well defined, and a source 
control is readily identified, an interim action to control the source will be recommended. 

• If there is a potential significant threat to human health based on exceedance of EPA 
Region VI MSCs, further investigation will be recommended for the site. Further investi­
gation may include additional field investigation and/or a BRA. 

3.2 PRELIMINARY DEVELOPMENT OF SITE CONCEPTUAL EXPOSURE 
MODELS {SCEMs) 

The initial step in the evaluation ofthe site is the development of a Site Conceptual Exposure 
Model (SCEM), which provides a framework for evaluating potential risks associated with the 
site, aids in the identification of data needs, and assists in the identification of appropriate 
preliminary remediation goals targeted to significant exposure pathways. Upon completion of 
the field sampling program, the SCEM will be reviewed and modified (if necessary) in order to 
re-evaluate the site, taking into consideration the analytical results and fate and transport 
properties of site-related chemicals. 

The SCEMs present chemical release sources and transport media, potential human receptors, 
and intake mechanisms for each potential exposure pathway. An exposure pathway describes the 
means by which release, transport, and intake by receptor populations of site-related COPCs 
occurs. An exposure pathway consists of four necessary elements: 

• A source and mechanism of chemical release to the environment 

• An environmental transport medium for the released chemical (e.g., air, groundwater, or 
surface water) 
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• A point of potential human exposure to transported chemicals (e.g., a domestic drinking 
water well) 

• A human intake mechanism (e.g., inhalation or ingestion) at the point of exposure 

All four elements must be present for an exposure pathway to be complete and for chemical 
exposure to occur. In the SCEM, potentially significant pathways are denoted with solid lines, 
and pathways that are considered to be insignificant relative to other pathways are denoted with 
dashed lines. 

Potential exposure pathways are evaluated with respect to potential chemical sources at the site. 
Exposure pathways are considered to be potentially complete if there are chemical release and 
transport mechanisms and identified exposure points and receptors for that exposure pathway. 
Incomplete exposure pathways do not result in actual exposure to human or environmental 
receptors and, therefore, do not pose a potential risk. Incomplete exposure pathways are not 
shown on the SCEM. Insignificant pathways are those that could conceivably be complete and 
result in an exposure, but the resulting exposure would undoubtedly be at levels that would not 
pose a significant risk. 

The SCEMs for AOCs -E, -F, -G, and-Hare presented in Figures 3-2 through 3-5, respectively. 
The primary source at AOC-E is debris that was disposed of at the site. The primary sources at 
AOC-F are spent lead munitions and other waste materials that may have been used or disposed 
of at the site. The use of AOCs -G and-Hare not known. Likely primary contaminant sources 
at these sites are materials that may have been used or were disposed of at the sites. 

Chemicals from the primary sources may be transported away from the primary source areas, 
affecting other media that may in turn act as secondary sources. Percolation and leaching of the 
wastes to the subsurface soil are shown as primary chemical release mechanisms. Subsurface 
soils are an important secondary source of potential chemical release. Site-related chemicals in 
soils may infiltrate/percolate through the soil and be released to groundwater. 

Other release mechanisms, such as direct contact (soil ingestion and dermal contact), surface 
runoff, wind erosion, or volatilization to the atmosphere, are also depicted in the SCEMs. 
Transport by storm runoff is not considered a significant pathway for human exposure at the 
AOCs because there are no developed drainageways at the sites and portions of the sites are 
covered with pavement. 

Surface soils may provide exposures to Base workers (occupational exposures), hypothetical 
future construction workers, future trespassers, or residents. AOCs -E and-Fare located in 
industrialized areas of the Base (the railroad and the runway); therefore, residential development 
is not a likely future land use. Residential exposures are possible at AOCs -G and -H because the 
suspected areas are within Base residential housing areas. Air emissions (volatile and 
particulates) from surface soil may also provide exposures to Base workers, construction 
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workers, trespassers, and residents. Subsurface soils and air emissions from subsurface soil (i.e., 
during excavation) may provide exposures to construction workers. Groundwater is used for 
domestic purposes on and off Base. 

Contact with surface soil is considered to be the only complete and significant pathway for 
ecological receptors. However, due to the small size of the AOCs, it is unlikely that significant 
populations of valued ecological resources are present at the sites. Therefore, there is no need for 
a screening-level ecological risk assessment. 

3.3 CRITICAL DATA 

Critical data are data that are crucial for decision-making (e.g., whether a site requires no further 
investigation or should be carried into an FS). Critical data may be from special sampling 
locations or from a selected subset of samples from locations of roughly equal importance. Data 
from a specific field sample such as a sediment sample immediately downstream of a discharge 
point, may be designated as critical if it were necessary to know contaminant concentrations at 
that specific location for source or exposure pathway characterization. In other cases, data from 
a selected number of any of several field samples (e.g., a subset of all the surface soil samples 
taken at a site), may be designated as critical when the objective is to estimate mean contaminant 
concentrations over the area. 

Following EPA guidelines (EPA 1989), critical data must be from environmental media 
representing each major exposure pathway and must be 100 percent complete, that is, valid 
results must be obtained for all data deemed critical. A complete set of critical data may be taken 
from more than one sample (i.e., if one sample has missing or rejected analytes, data from 
another comparable sample can be used to complete the critical data set). If the missing or 
rejected data do not hinder the decision-making process (e.g., they are not potential COPCs), 
they are not considered to be critical data, and the critical data set is still 1 00 percent complete. 
If decisions cannot be made because of missing or rejected data, a recommendation will be made 
that the project managers determine what corrective action should be taken. COPCs are defined 
as chemicals that are site-related (i.e., they are derived from the site and are at concentrations that 
exceed background levels); and that have EPA-derived toxicity factors (i.e., carcinogenic slope 
factors or noncarcinogenic reference doses) or that have potential toxicity that can be addressed 
qualitatively (e.g., lead). COPCs will be derived from the analyte list described in the QAPP 
Addendum (Appendix A). This procedure permits retaining valid data from the original data set 
and compiling a complete, representative, and valid set of critical data without unnecessary 
resampling. 

3.4 DETECTION LIMITS 

To select appropriate analytical methods, method detection limits have been compared with 
analyte-specific concentrations of concern such as MSCs. MSCs are concentrations that under 
given exposure assumptions, will produce a specified risk. For this discussion, MSCs are 
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concentrations which are estimated to cause carcinogenic risks of 1 x 1 o-6 (Class A and B 
carcinogens) and 1 x 1 o-5 (Class C carcinogens) or a hazard quotient of 1. 

3.5 EVALUATION OF BACKGROUND CONCENTRATIONS 

A comparison of AOC sample concentrations to background concentrations will be used to 
determine whether metals and pesticides detected in soil samples are site related. The following 
sections describe the approaches used for each. 

Soils are derived from parent geologic materials as a result of physical, chemical, and biological 
processes. The soil system is a highly heterogeneous matrix of inorganic and organic 
components. The relative proportions of these components are dependent upon factors 
influencing soil formations, such as topography, climate, depositional processes, and time 
(Sposito and Page 1984). Total concentrations of metals in soils may vary depending upon 
location; for example, at the surface, soils are influenced by leaching, runoff, atmospheric 
deposition, and biotic uptake, as well as anthropogenic activity. The ranges of naturally 
occurring or "background" concentrations of metals in soils is greatly varied due to the 
composition of parent material and, therefore, care must be taken in the interpretation of metals 
data generated during an investigation. 

3.5.1 Metals 

For the SI, metals concentrations in AOC soils will be compared to background soils 
concentrations presented in "Naturally Occurring Concentrations of Inorganics and Background 
Concentrations of Pesticides at Cannon Air Force Base, New Mexico" (W-C 1997). The 
approach will compare the maximum concentrations detected at an AOC to the 95 percent upper 
tolerance limit (UTL) of the background concentrations. Using this technique, individual 
samples at the AOCs with high concentrations relative to background levels (i.e., which could 
represent a site-related release) can be identified. In addition, concentrations detected in AOC 
soils will be compared to regional soils metals concentrations reported in the literature. 

3.5.2 Pesticides 

At AOCs -G and -H, four shallow soil samples will be collected and used to develop background 
concentrations for pesticides. For each pesticide detected, a 95 percent UTL will be calculated 
using the methodology described in W -C 1997. Maximum detected pesticide concentrations at 
AOCs -G and -H will be compared to the calculated UTLs. A pesticide is considered to exceed 
background if the maximum detected site concentration exceeds the UTL. 

3.6 SCREENING-LEVEL HEALTH RISK EVALUATION METHODOLOGY 

This section provides a description of the approach that will be used in the screening-level health 
risk evaluation for AOCs-:-E, -F, -G, and -H. Potential human health impacts will be evaluated by 
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comparing maximum chemical concentrations (of chemicals that exceed background) found at 
the site with EPA Region VI Human Health MSCs. 

The goal of this evaluation process is to make a determination as to whether or not a release has 
occurred at an AOC that could pose a potential risk to human health. The risk-based approach 
outlined in this section provides an upper-bound estimate of potential human health impacts 
because conservative screening criteria and maximum chemical concentrations are used to 
estimate potential impacts. If the vertical extent and lateral extent of contamination has been 
defined and no potential human health risks are indicated for an AOC using these conservative 
criteria, then no further investigation is recommended for the AOC. 

3.6.1 Derivation of Screening Criteria 

The MSCs will be taken from the Region VI table which is provided in Appendix D (EPA 1997). 
The latest available version will be used. These MSCs are based on 1 x 1 o·6 excess cancer risk or 
a hazard quotient equal to 1, assuming residential ingestion exposures. It must be emphasized 
that this is a highly conservative approach used for screening purposes only; risks that would be 
estimated in a site-specific quantitative BRA are likely to be much lower than the risk levels 
calculated using these screening criteria. A maximum chemical concentration that exceeds a 
screening-level MSC does not mean that a health risk exists because the maximum concentration 
detected is not the concentration to which people would routinely be exposed, and the exposure 
assumptions used to derive the MSCs are not site-specific. 

For a carcinogen, the soil MSC is the concentration of a chemical in soil that is estimated to 
result in an excess cancer risk of 1 x 10-6 (1 in 1 ,000,000) for Class A and B carcinogens or 1 x 
1 o·5 for Class C carcinogens, assuming long-term (30-year) daily exposures. A range of 1 x 1 o·6 

to 1 x 10-4 (1 in 1,000,000 to 1 in 1 0,000) is EPA's target excess cancer risk range for cleanup 
under Superfund and RCRA (EPA 1991). Therefore, MSCs based on target risks of 1 x 10-6 and 
1 x 1 o·5 are conservative (protective) values, and exceedances of these MSCs do not necessarily 
mean that a health risk is present. Exceedance of the MSCs may mean, however, that further 
evaluation of chemical concentrations, exposure assumptions, and carcinogenicity may be 
warranted. 

For noncarcinogens, MSCs are the concentrations in soil that are estimated to result in a "hazard 
quotient" (HQ) of 1.0. A hazard quotient is the ratio of the estimated daily dose from the 
assumed exposure to a reference dose (RID), established by EPA, that is considered safe for a 
lifetime of daily exposure. A hazard quotient of 1 means that no toxic effects are likely to occur, 
even to sensitive individuals exposed for a lifetime. A hazard quotient above 1 does not mean 
that toxic effects will necessarily occur, but that further evaluation of exposures and chemical 
toxicity is required. It should be noted that the values for noncarcinogens do not account for 
chemical mixtures. If more than one noncarcinogen is expected, then the noncarcinogenic MSC 
should be divided by 10. 
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EPA Region VI MSCs for soil exposures are based on the ingestion, inhalation, and dermal 
exposure routes. Soil MSCs are available for industrial and residential scenarios. AOCs -E and 
-Fare located in industrialized areas of the Base; therefore, industrial MSCs will be used for 
screening at these sites. AOCs -G and -H are within residential housing areas; therefore, 
residential MSCs will be used for these areas. 

It is important to note that MSCs are not cleanup goals. Cleanup goals are determined on a site­
specific basis. Rather, comparing soil concentrations to screening-level MSCs is adopted as a 
means of screening whether the chemicals in soils could pose a threat to human health. If the 
screening-level MSCs are not exceeded, no further action is recommended. Ifthe screening-level 
MSCs are exceeded, further evaluation of potential risks will be completed. 

MSCs for Lead in Soil 

EPA withdrew the toxicity factor (i.e., the RID) for lead in 1989, primarily due to the lack of a 
discernible threshold dose and because of the numerous sources of lead in the environment. 
However, EPA guidance (EPA 1994) recommends an interim soil lead concentration of 400 
mglkg for residential scenarios at CERCLA and RCRA corrective action sites. This level is 
supported by EPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model (EPA 1994), which 
predicts that exposures of children ages 0 to 6 years to soils with approximately these levels will 
not result in blood lead levels that exceed a level of concern (1 0 f.lg/dL) established by the 
Centers for Disease Control. The interim soil lead concentration is the level above which there is 
sufficient concern that a site-specific study of risks should be conducted if exposure to children is 
expected at the site. Based on the residential soil-screening level for lead, Region VI set the 
industrial soil MSC for lead at 2,000. 
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SECTIONFOUR Field Sampling Procedures 

The following section provides a description of each of the AOCs being investigated for these 
Sis at Cannon AFB. The locations of the AOCs are shown on Figure 1-1. This section describes 
each AOC and briefly discusses potential contaminants which may be present at each site, the 
existing conditions at each AOC, sampling objectives, and proposed sampling locations and 
frequencies. Sample designation, sampling equipment and procedures, and sample handling, 
documentation, and analysis are also presented in this section. 

Soil sampling will be done using a truck-mounted drill rig and stainless-steel split-spoon 
samplers or stainless-steel hand augering equipment, where appropriate, according to the 
applicable SOPs in Appendix C. Soil boring locations will be finalized on the basis of utility 
clearances and drilling rig access (and geophysical surveys for AOC-E), and will be agreed upon 
by Cannon AFB and USACE personnel before drilling commences. 

4.1 RUNWAY RUBBLE PILE (AOC-E) 

4.1.1 Site Description 

AOC-E is located approximately 120 feet east of a former runway that is located east ofthe 
current runway (Figure 1-1 ). The site consists of a rubble pile approximately 1,400 feet long by 
200 feet wide by 2 feet high, and trends north-south, parallel to the old runway (Figure 4-1). The 
debris observed during the site visit consisted primarily of asphalt rubble, with some concrete 
debris and gravel. The surface of the debris pile was irregular and overgrown with low-growing 
vegetation (mostly weeds or grasses). Topography at the site was relatively flat with little or no 
surface drainage. No standing water was observed at the site. 

The site was discovered after a 1995 brush fire that exposed the debris pile. A review of aerial 
photos and personnel interviews indicate the debris was placed at the site some time between 
1959 and 1966. This debris is believed to have been stripped from a World War II runway that 
was demolished. No records were found that indicated any other use for the site. 

4.1.2 Sampling Objectives 

The overall sampling objectives at the Runway Rubble Pile (AOC-E) are to evaluate the presence 
or absence of contamination in surface and subsurface soil adjacent to and underneath the rubble 
pile. This information is required to assess whether any contamination present poses a 
significant risk to human health or the environment. Media impacted by contamination will be 
identified and the magnitude of any such impacts will be estimated. Site-specific objectives are 
to: 

• Determine the presence or absence of buried metal anomalies using geophysical survey 
techniques. 

• Identify soil boring locations based on results of geophysical survey. 

Q:IM9602\RIWPOS04.DOC\20-Jan-98/0MA 4-} 



SECTIONFOUR Field Sampling Procedures 

• Determine the presence or absence (and vertical and lateral extent, if possible) of 
contamination at the site. 

• Evaluate the potential for constituents of concern in soil, if any, to impact groundwater. 

• Develop a site characterization that will permit determination of the need for additional 
investigation and of the scope of work for the next phase of investigation, if needed. 

Information gathered for this investigation will be used to develop a conceptual model of the site. 

4.1.3 Sampling Locations, Frequencies, and Analysis 

The following site-specific activities will be completed to meet the objectives stated in Section 
4.1.2. The projected soil sampling breakdown is shown in Table 4.1-1. 

4.1.3.1 Geophysical Survey 

A Geonics EM-61 geophysical survey will be performed at AOC-E. The survey lines will be 
spaced 5 feet apart, and data will be recorded at 5-foot intervals. The data will be transferred 
from the EM -61 recorder to a personal computer. The Geonics EM -61 consists of a portable 
coincident loop-time domain transmitter and receiver with an additional receiver for depth-to­
target estimates and evaluation of near-surface target response (Geonics 1995). The transmitter 
generates 150 EM pulses per second and measures target response during the off-time between 
pulses. After each pulse, secondary EM fields are induced briefly in moderately conductive earth 
and for a longer time in metallic targets. The EM-61 is designed to measure the prolonged 
buried metal response relatively late in the response period, after the earth response has 
dissipated. Response from smaller, shallow targets can be readily suppressed using the 
differential response from the two receiver coils. Six sets of data are recorded for each survey 
point. These data and the units of measurement are listed below: 

• X Coordinate (in feet) 

• Y Coordinate (in feet) 

• Bottom Coil or Bottom Channel or Channel B (multiVolts [mV]) 

• Top Coil or Top Channel or Channel T (in m V) 

• Normalized Channel or Channel N (in m V) 

• Differential Channel or Channel D (in m V) 

The bottom channel records the actual response. The top channel has a gain of approximately 
three and records a somewhat exaggerated response. The normalized channel is a weighted 
average of the bottom and top channel responses in which the gain on the top channel has been 
removed. The differential channel is the difference between the bottom and top channel 
responses. For HTW purposes (detection of all potential source areas regardless of size and 
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depth), the bottom channel and differential channel will be used primarily for data interpretation, 
with some consideration given to top and normalized channel data. 

Surfer (Win 32) Version 6.02 Surface Mapping System software will be used for regridding and 
contouring of the data (Golden Software, 1993-96). The grid interval for data will be selected to 
provide maximum resolution of detected anomalies. Several different color contour intervals 
will be created and used on selected data sets. The contour interval package that appeared to 
provide the best data presentation for interpretation will be selected. 

The results of the survey will be presented in an analytical report that will include a discussion of 
methodologies, field techniques, and data interpretation and results. The results will be presented 
on color contour maps. The report will also include a discussion of recommended soil boring 
locations and the rationale for selecting these locations. 

If no anomalies are identified in the geophysical survey, boring locations will be proposed by 
Woodward-Clyde and approved by Cannon AFB and USACE personnel, prior to drilling 
activities at the site. 

4.1.3.2 Soil Borings 

Eight soil borings will be completed at the site based on the results of the geophysical survey. 
The borings will be drilled to a depth of 40 feet below the native soil/debris interface. Six 
analytical samples will be collected from each boring at the following depths below the native 
soil/debris interface: 

• 0 to 2.0 feet • 18.0 to 20.0 feet 
• 3.0 to 5.0 feet • 28.0 to 30.0 feet 
• 8.0 to 10.0 feet • 38.0 to 40.0 feet 

Each sample will be field screened for headspace analysis. Field screening results will be 
recorded in Column "d" of the boring log. The samples will be submitted for the following 
chemical analyses: 

• VOCs by EPA Method 8260A 
• SVOCs by EPA Method 8270 
• 23 TAL Metals by EPA Methods 6010 and 7470 
• Pesticides/PCBs by EPA Method 8081 
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4.2 CALl BRA TION TARGET AREA (AOC-F) 

4.2.1 Site Description 

AOC-F is located in the east-central part of Cannon AFB (Figure 1-1). The site is southwest of 
the current Small Arms Range (Figure 4-2). It consists of an earthen berm that was used as a 
backstop for the bore sighting of aircraft in the 1950s and 1960s. 

The berm is irregularly shaped and consists of fill material comprised mainly of sandy soil with 
numerous rock fragments. The mound is approximately 15 feet high and sparsely vegetated. 
Topography at the site is relatively flat, with the exception of the berm, and surface drainage is 
poorly developed. The area surrounding the berm is mostly covered with low growing 
vegetation. What appears to have been a target support of some kind is located approximately 
150 feet north of the berm. This structure appears to have been built primarily with telephone 
poles, iron bars, and concrete. The telephone poles have large projectiles imbedded in them. 
This entire structure lies directly between the concrete pad where aircraft were positioned for 
bore sighting and the berm. Cannon AFB personnel questioned about this feature were unaware 
of its existence. 

The east side of the berm appears to have been used for borrow material. Several foxholes were 
dug into the sides and top of the berm as part of military exercises. Small amounts of various 
types of debris were observed in berm soils, including the following: 

• Creosote-treated telephone poles and ties 
• Thin phone lines 
• Small arms rifle shell casings 
• Metal piping 
• Projectiles from the bore sighting operations 
• Several partially buried, empty, 30- to 40-gallon drums 

The debris observed at the time of the site visit represented an estimated 1% to 2% of the berm. 

4.2.2 Sampling Objectives 

The overall sampling objectives at the Calibration Target Berm (AOC-F) are to evaluate the 
presence or absence of contamination in surface and subsurface soil within and around the berm. 
This information is required to assess whether any contamination present poses a significant risk 
to human health or the environment. Media impacted by contamination will be identified and the 
magnitude of any such impacts will be estimated. Site-specific objectives are to: 

• Determine the presence or absence (and vertical and lateral extent, if possible) of 
contamination at the site. 
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• Evaluate the potential for constituents of concern in soil, if any, to impact groundwater. 

• Develop a site characterization that will permit determination of the need for additional 
investigation and of the scope of work for the next phase of investigation, if needed. 

• Calculate the volume of soil excavation and cost of disposal for remediation of the site, if 
necessary. 

Information gathered for this investigation will be used to develop a conceptual model of the site. 

4.2.3 Sampling Locations, Frequencies, and Analysis 

The following site-specific activities will be completed to meet the objectives stated in Section 
4.2.2. The projected soil sampling breakdown is shown in Table 4.2-1. 

4.2.3.1 Hand Auger Borings 

Nine hand-auger borings will be completed on the north side of the berm (Figure 4-3), which is 
the side of the berm facing the hardstand from which the munitions were fired. Three soil 
samples will be collected from each boring, and will be collected from the following intervals: 
from the berm surface (0 to 0.5-foot below the berm surface), and from the 1.5- to 2.0-foot and 
the 3.5- to 4.0-foot intervals below the berm surface. 

Soil collected for sampling will be passed through an aluminum screen to separate projectile 
fragments and rocks from the loose soil. Soil will be passed through the screen and onto a piece 
of poly sheeting. The soil will be visually inspected for any remaining pieces of metal. All 
visible pieces of metal will be discarded and the soil will be com posited on the poly sheeting. 
After compositing, the soil will be placed in the appropriate sample jars. The screen will be 
washed between samples, and the poly sheeting will be discarded between samples. 

The samples will be analyzed for the following: 

• Total lead, antimony, and arsenic by Method 6010 (Trace ICP) 

4.2.3.2 Surface Soil Sampling 

In addition to the hand auger borings, nine surface soil samples will be collected around the 
target support, between the target support and the berm, and on all sides of the berm (Figure 4-3). 

The samples will be submitted for the following chemical analyses: 

• Total lead, antimony, and arsenic by Method 6010 (Trace ICP) 
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4.3 DISTURBED AREA (AOC·G) 

4.3.1 Site Description 

AOC-G is located in the northwest comer of the Base housing area, in the northwest comer of 
the Base (Figure 1-1). A disturbed area was identified in aerial photos from 1959. The site 
appears to have been inactive by 1966. The disturbed area was approximately 735 feet long by 
320 feet wide and was oriented east-west lengthwise. The reason for the disturbance is unknown. 
At least five housing units are located within the area of disturbance. The portions of the 
disturbed area not covered by the housing units are either grass-covered lawn or paved as streets 
or driveways. 

4.3.2 Sampling Objectives 

The overall sampling objectives at the Disturbed Area (AOC-G) are to evaluate the presence or 
absence of contamination in surface and subsurface soil within the disturbed area identified in 
aerial photos. This information is required to assess whether any contamination present poses a 
significant risk to human health or the environment. Media impacted by contamination will be 
identified and the magnitude of any such impacts will be estimated. Site-specific objectives are 
to: 

• Determine the presence or absence (and vertical and lateral extent, if possible) of 
contamination at the site. 

• Evaluate the potential for constituents of concern in soil, if any, to impact groundwater. 

• Develop a site characterization that will permit determination of the need for additional 
investigation and of the scope of work for the next phase of investigation, if needed. 

Information gathered for this investigation will be used to develop a conceptual model of the site. 

4.3.3 Sampling Locations, Frequencies, and Analysis 

The following site-specific activities will be completed to meet the objectives stated in Section 
4.3.2. The projected soil sampling breakdown is shown in Table 4.3-1. 

4.3.3.1 Soil Borings 

Eight soil borings will be completed at the site. The borings will be located as shown in 
Figure 4-5. 

The boring locations were selected to cover as much of the disturbed area as possible. A uniform 
grid pattern was not possible due to buildings and utilities. No surface or other features 
identified in aerial photos or the site visit indicated specific borehole location. 
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The borings will be drilled to a depth of 40 feet below the native soil/debris interface. Six 
analytical samples will be collected from each boring at the following depths below the native 
soil/debris interface: 

• 0 to 2.0 feet • 18.0 to 20.0 feet 
• 3.0 to 5.0 feet • 28.0 to 30.0 feet 
• 8.0 to 10.0 feet • 38.0 to 40.0 feet 

Each sample will be field screened for headspace analysis. Field screening results will be 
recorded in Column "d" of the boring log. The samples will be submitted for the following 
chemical analyses: 

• VOCs by EPA Method 8260A 
• SVOCs by EPA Method 8270 
• TAL Metals by EPA Methods 6010 and 7470 
• Pesticides/PCBs by EPA Method 8081 
• TPH by EPA Method 8015 
• Herbicides by EPA Method 8151 

4.4 DISTURBED AREA (AOC-H) 

4.4.1 Site Description 

AOC-H is located in the northwest comer of the Base housing area, in the northwest comer of 
the Base (Figure 1-1). The site is located along the western boundary of the Base. A disturbed 
area was identified in aerial photos from 1951 as a "blow out," which is a naturally occurring 
low-lying feature common to this region. This feature appears as a disturbed area in aerial 
photos from 1954. The disturbed area was irregularly shaped, several hundred feet long, and 
350 feet across. The reason for the disturbance is unknown. 

Topography at the site is relatively flat. At least five housing units are located within the former 
disturbed area. The portions of the disturbed area not covered by the housing units are either 
grass-covered lawn or paved as streets or driveways. Some trees are located within the area of 
the former disturbance. 

4.4.2 Sampling Objectives 

The overall sampling objectives at the Disturbed Area (AOC-H) are to evaluate the presence or 
absence of contamination in surface and subsurface soil within the disturbed area identified in 
aerial photos. This information is required to assess whether any contamination present poses a 
significant risk to human health or the environment. Media impacted by contamination will be 
identified and the magnitude of any such impacts will be estimated. Site-specific objectives are 
to: 
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• Determine the presence or absence (and vertical and lateral extent, if possible) of 
contamination at the site. 

• Evaluate the potential for constituents of concern in soil, if any, to impact groundwater. 

• Develop a site characterization that will permit determination of the need for additional 
investigation and of the scope of work for the next phase of investigation, if needed. 

Information gathered for this investigation will be used to develop a conceptual model of the site. 

4.4.3 Sampling Locations, Frequencies, and Analysis 

The following site-specific activities will be completed to meet the objectives stated in Section 
4.4.2. The projected soil sampling breakdown is shown in Table 4.4-1. 

4.4.3.1 Soil Borings 

Six soil borings will be completed at the site. The borings will be located as shown in 
Figure 4-6. 

The boring locations were selected to cover as much of the disturbed area as possible. A uniform 
grid pattern was not possible due to the irregular shape of the area and the presence of housing 
units. No surface or other features identified in aerial photos or the site visit indicated specific 
borehole locations. 

The borings will be drilled to a depth of 40 feet below the native soil/debris interface. Six 
analytical samples will be collected from each boring at the following depths below the native 
soil/debris interface: 

• 0 to 2.0 feet • 18.0 to 20.0 feet 
• 3.0 to 5.0 feet • 28.0 to 30.0 feet 
• 8.0 to I 0.0 feet • 38.0 to 40.0 feet 

Each sample will be field screened for headspace analysis. Field screening results will be 
recorded in Column "d" of the boring log. The samples will be submitted for the following 
chemical analyses: 

• VOCs by EPA Method 8260A 
• SVOCs by EPA Method 8270 
• TAL Metals by EPA Methods 6010 and 7470 
• Pesticides/PCBs by EPA Method 8081 
• TPH by EPA Method 8015 
• Herbicides by EPA Method 8151 
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4.5 BACKGROUND PESTICIDE CONCENTRATIONS IN OLD HOUSING AREA 

Eight shallow soil samples will be collected adjacent to eight housing units and analyzed for 
pesticides. The housing units selected for sampling are located within an older housing area 
since it potentially has been impacted by use of pesticides for a longer period (Figure 4-4). The 
actual sampling locations may be changed due to field conditions or input by Cannon AFB 
personnel. Residents of the housing unit will be notified of the proposed sampling in advance by 
Cannon AFB personnel. 

The borings will be completed near housing foundations and will be advanced 4 feet below 
ground surface. Samples will be collected using a stainless-steel hand auger and will be analyzed 
for pesticides. 

The eight hand-auger samples to be collected from the housing units and analyzed for pesticides 
will be used to calculate background concentrations for pesticides in the old housing area. 
Pesticide data from AOCs-G and AOC-H will be compared to the calculated background 
concentrations. Pesticides that do not exceed background levels will not be considered to be site 
related, and will not be evaluated further. 

4.6 SAMPLE DESIGNATION 

The sample designation for field (analytical) and quality assurance/quality control (QA/QC) 
samples is a three letter and seven-digit/letter unique identification for each sample (CAX­
yyyy -ZZZ). CAX is the facility and site identifier, with C for Cannon AFB, A for area-of­
concern, and X representing the letter identifying a specific AOC. For example, the sample 
designation for AOC-E would start as CAE-. 

The next four digits (YYYY) identify the sampling method and specific sampled location. The 
first two characters will represent the method of sampling. The following codes will be used for 
the first two characters: 

• HA - hand auger boring 
• SB - soil boring 
• SS- surface soil 

The last two characters will identify the sample location. Samples from the second soil boring at 
AOC-E would be identified as CAE-SB02-. 

The last set of characters (ZZZ) are the sample identifier. The first number corresponds to the 
type of sample: 

• 0 for soil (analytical) 
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• 1 for soil MS/MSD 
• 2 for field duplicate 
• 3 for Missouri River Lab duplicate 

Missouri River Lab duplicate samples should be labeled exactly as the sample of which it is a 
duplicate. The MS/MSD should also be labeled the same as the original sample, but should also 
have "MS/MSD Extra" written on the label. 

The last two numbers correspond to the beginning depth of the sample in feet below ground 
surface (bgs) for all soil samples. The following is an example of an identification number: 

Soil boring no. I Approximate depth of top of sample in feet-bgs 

CAE­

I 
Cannon AFB Area-of-Concern E 

-L -1 
SB01 - .Q18 

I 
Soil analytical sample 

Multiple soil samples could be collected from the same boring. The last two digits differentiate 
among these multiple samples and represent the approximate beginning depth at which the 
sample was collected. 

4.7 SAMPLING EQUIPMENT AND PROCEDURES 

The anticipated sampling equipment and procedures that will be used to collect samples are 
described in the Standard Operating Procedures (SOPs) contained in Appendix C of this 
document. These SOPs are consistent with procedures identified and described by the EPA 
(EPA 1987). 

Before each sampling event, the Field Manager will meet with the assigned sampling personnel 
and review the purpose and objectives of the event. This meeting will provide clarification of the 
sampling event specifics. Topics of discussion and review will include: 

• Sampling locations, equipment, and requirements 
• Number and type of samples 
• Sample identification 
• Preservation requirements 
• Analytical parameters 
• Equipment decontamination procedures 
• Chain-of-custody requirements 

The procedures for collecting soil samples will be selected, as appropriate, from the SOPs. The 
Field Manager will be responsible for ensuring that samples are collected with properly 
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decontaminated equipment and containerized as required by the site-specific sampling 
procedures. 

Decontamination procedures shall be performed in a manner consistent with the most recent EPA 
guidelines, but as a minimum shall consist of steam cleaning and/or Liquinox, or equivalent 
wash, followed by a tap water rinse and a double deionized water rinse. Specific 
decontamination procedures are described in SOP No. 1 in Appendix C. 

The projected sampling breakdown summaries for the site are presented in Tables 4.1-1 through 
4.4-1. The sample containers, preservation requirements, and holding times for soil are 
summarized in Table 4-2. 

4.8 SAMPLE HANDLING, DOCUMENTATION, AND ANALYSIS 

The labeling, preservation, handling, shipping, documentation, and tracking procedures for all 
samples collected at Cannon AFB are described in SOP No. 12, Sample Handling, 
Documentation, and Tracking. 

All sample labels should be filled out with waterproof ink and numbered. Soil sample labels will 
be supplied by Woodward-Clyde. Sample containers will be placed in plastic storage bags 
(double bagged in zipper-lock bags) and wrapped in protective packing material (i.e., foam 
liners, bubble packing, styrofoam peanuts). Samples will then be placed in a cooler with ice 
(double bagged using 1-gallon zipper-lock bags) for overnight express carrier shipment to the 
laboratory. A completed and signed Chain-of-Custody will be placed in each cooler being 
shipped. 

Documentation of observations and data acquired in the field will provide information on the 
acquisition of samples and also provide a permanent record of field activities. The observations 
and data will be recorded in a permanently bound weatherproof field book with consecutively 
numbered pages. 

To supplement the information in the field book, A-E daily quality control reports (DQCRs) will 
also be completed, forwarded to the USACE TM, and maintained in W-C records for every 
sample location. 

Analyses to be done will be specified on the Chain-of-Custody. 
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Method Parameter 

8260A Volatile Organics 

8270 Semivolatile Organics 

6010/74704 TAL Metals4 

8081 Pesticides/PCBs 

TABLE 4.1-1 

PROJECT SOIL SAMPLING BREAKDOWN 
RUNWAY RUBBLE PILE (AOC-E) 

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

QUALITY CONTROL 2 

No. ofField No. ofField No. of Trip No. of Field No. ofMS/MSD 1 
Total No. of 

Samples 2 Duplicates Blanks Blanks Samples W-C Samples 

48 4 0 0 2 52 

48 4 0 0 2 52 

48 4 0 0 2 52 

48 4 0 0 2 52 

------

QUALITY ASSURANCE 3 

No. of Field No. ofTrip Total No. of 
I 

Splits Blanks QA Samples 

4 0 4 

4 0 4 

4 0 4 

4 0 4 

1 Two extra 4-oz. VOA jars and two extra 8-oz. jars of soil will be provided from two samples at this AOC for MS/MSD testing by the laboratory. These samples shall be labeled the same as the soil sample 
they came from and include "MS/MSD- EXTRA". 

2 Samples sent to Quanterra, Inc. 
3 Samples sent to USACE CMQAL 
4 Mercury will be analyzed following USEPA Methods 747017471 
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TABLE 4-2 

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR SOIL SAMPLES 

Method Parameter No. of Containers I Sample 

8260A Volatile Organics 2- 4-oz. glass VOAjars with Teflon-lined septa 

8270 Semivolatile Organics I - 8-oz. wide-mouth glass jar with Teflon-lined lid 1 

8015 Petroleum Hydrocarbons 3 2- 4-oz. glass VOAjars with Teflon-lined septa 
1 

6010/74702 TAL Metals I - 8-oz. wide-mouth glass jar with Teflon-lined lid 1 

8081 Pesticides/PCBs I - 8-oz. wide-mouth glass jar with Teflon-lined lid 1 

8051 Herbicides I - 8-oz. wide-mouth glass jar with Teflon-lined lid 1 

----

1 2 - 8-oz. jars are sufficient for Methods 8270, 8081, and 8151, and metals. 
2 Mercury will be analyzed following USEPA Methods 7470/7471 
3 Gasoline range organics (GRO) and diesel range organics (DRO) will be analyzed and reported. 

Minimum Sample Size 

10 g 

30 g 

30 g 

200 g 

100 g 

IOOg 

Note: Sample containers will be double-bagged in zipper-lock bags. The bagged packing ice will be placed in double-bagged, !-gallon, zipper-lock bags. 

Preservation 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

Holding Time 

14 days 

Extract - 14 days 
Analyze - 40 days 

28 days 

6 months 
28 days Hg 

Extract - 14 days 
Analyze - 40 days 

Extract - 14 days 
Analyze - 40 days 



No. of Field 
Method Parameter Samples 2 

6010 Total Lead 36 
Trace ICP 

6010 Antimony 36 
Trace ICP 

6010 Arsenic 36 
Trace ICP 

TABLE 4.2-1 

PROJECT SOIL SAMPLING BREAKDOWN 
CALIBRATION TARGET BERM (AOC-F) 

QUALITY CONTROL 2 

No. of Field No. ofTrip No. ofField No. ofMS/MSD 1 Total No. of 
Duplicates Blanks Blanks Samples W-C Samples 

3 0 0 I 39 

3 0 0 I 39 

3 0 0 I 39 

QUALITY ASSURANCE 3 

No. of Field No. ofTrip Total No. of i 
I Splits Blanks QA Samples 

3 0 3 

3 0 3 

3 0 3 

1 Two extra 4-oz. VOAjars and two extra 8-oz. jars of soil will be provided from two samples at this AOC for MS/MSD testing by the laboratory. These samples shall be labeled the same as the soil sample 
they came from and include "MS/MSD- EXTRA". 

2 Samples sent to Quanterra, Inc. 
3 Samples sent to USACE CMQAL 
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No. of Field 
Method Parameter Samples 2 

8260A Volatile Organics 48 

8270 Semivolatile Organics 48 

6010/74704 TAL Metals 48 

8081 Pesticides/PCBs 48 

8015 Total Petroleum 48 
Hydrocarbons 

5 

8151 Herbicides 48 

TABLE 4.3-1 

PROJECT SOIL SAMPLING BREAKDOWN 
DISTURBED AREA (AOC-G) 

QUALITY CONTROL 2 

No. of Field No. ofTrip No. of Field No. ofMS/MSD 1 Total No. of 
Duplicates Blanks Blanks Samples W-C Samples 

4 0 0 2 52 

4 0 0 2 52 

4 0 0 2 52 

4 0 0 2 52 

4 0 0 2 52 

4 0 0 2 52 

QUALITY ASSURANCE 3 

No. of Field No. ofTrip Total No. of 
I 

Splits Blanks QA Samples 

4 0 4 

4 0 4 

4 0 4 

4 0 4 

4 0 4 

4 0 4 

1 Two extra 4-oz. VOAjars and two extra 8-oz.jars of soil will be provided from two samples at this AOC for MS/MSD testing by the laboratory. These samples shall be labeled the same as the soil sample 
they came from and include "MS/MSD- EXTRA". 

2 Samples sent to Quanterra, Inc. 
3 Samples sent to USACE CMQAL 
4 Mercury will be analyzed following USEPA Methods 7470/7471 
5 Gasoline range organics (GRO) and diesel range organics (ORO) will be analyzed and reported. 
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No. of Field 
Method Parameter Samples 2 

8260A Volatile Organics 36 

8270 Semivolatile Organics 36 

6010/74704 TAL Metals 36 

8081 Pesticides/PCBs 36 

8015 Total Petroleum 36 
Hydrocarbons5 

8151 Herbicides 36 

TABLE 4.4-1 

PROJECT SOIL SAMPLING BREAKDOWN 
DISTURBED AREA (AOC-H) 

QUALITY CONTROL 2 

No. of Field No. ofTrip No. of Field No. ofMS/MSD 1 Total No. of 
Duplicates Blanks Blanks Samples W-C Samples1 

3 0 0 2 39 

3 0 0 2 39 

3 0 0 2 39 

3 0 0 2 39 

3 0 0 2 39 

3 0 0 2 39 

QUALITY ASSURANCE 3 

I 
No. of Field No. of Trip Total No. of I 

Splits Blanks QA Samples 

3 0 3 
! 

I 

3 0 3 

3 0 3 

3 0 3 

3 0 3 

3 0 3 

1 Two extra 4-oz. VOA jars and two extra 8-oz. jars of soil will be provided from two samples at this AOC for MS/MSD testing by the laboratory. These samples shall be labeled the same as the soil sample 
they came from and include "MS/MSD- EXTRA". 

2 Samples sent to Quanterra, Inc. 
3 Samples sent to USACE CMQAL 
4 Mercury will be analyzed following USEPA Methods 7470/7471 
5 Gasoline range organics (GRO) and diesel range organics (ORO) will be analyzed and reported. 
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SECTIONONE Introduction 

1.1 PURPOSE AND SCOPE 

This Quality Assurance Project Plan (QAPP) Addendum is designed to provide specific guidance 
and quality assurance/quality control (QA/QC) requirements for the generation of environmental 
data of known quality and will only address changes to the QAPP (W -C 1991) which are 
applicable to the current data collecting effort. This data will be used in making decision for the 
Site Inspection (SI) for areas of concern (AOC) E, F, G, and Hat Cannon Air Force Base (AFB), 
New Mexico. 

This document provides discussion of project objectives, procedures, and specific measurements 
to be performed and evaluated in the assessment of data generated for the Cannon AFB SI. 
Specific Standard Operating Procedures (SOPs) are also provided as a means of maintaining 
consistency with respect to procedures commonly used in conjunction with data collection. 
SOPs are located in Appendix C of the Cannon AFB Sl Work Plan Addendum. 

This QAPP Addendum has been prepared by Woodward-Clyde (W-C) under Indefinite Delivery 
Contract Number DACA45-96-D-0017 (Delivery Order 0016) with USACE, Omaha District. 
The Work Plan documents were prepared in accordance with Interim Final Guidance for 
Performing Site Inspections under CERCLA, USEPA OSWER Directive 9345.1-05, September 
1992; Guidance for Performing Site Inspections under CERCLA, EPA/540-R-92-021, September 
1992; applicable elements ofthe USACE Engineering Regulation ER 1110-1-263, Engineering 
and Design Chemical Quality Management for Hazardous Waste Remedial Activities (USACE 
April 1996), and other applicable regulations and guidances. This QAPP Addendum is written to 
include the SI activities associated with this investigation of AOCs E, F, G, and H. 

1.2 WORK PLAN INTEGRATION 

This QAPP Addendum is an integral part of the Work Plan Addendum prepared for 
implementation of SI activities to be completed at Cannon AFB. The QAPP Addendum and 
HSP Addendum are Appendices to the WP Addendum. The WP Addendum (for the respective 
AOCs) details the objectives and planned activities for the Cannon SI. It also presents the 
schedule, specifics concerning staffing, and other management activities. 

This QAPP Addendum, in conjunction with the original Cannon AFB QAPP (W-C 1991) 
addresses the Quality Control (QC) and Quality Assurance (QA) for the Cannon AFB SI. The 
following identifies how this QAPP Addendum should be used in conjunction with the original 
QAPP (W-C 1991). 

1.3 QAPP ADDENDUM ORGANIZATION 

Section 1.0 
Section 2.0 

Introduction - Addendum 
Project Description- Addendum 
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SECTIONTWO Project Description 

2.1 ENVIRONMENTAL SETTING 

The following is a summary ofthe environmental setting of Cannon AFB. A more detailed 
description of each AOC is given in Section 2 of the WP. 

Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the City of 
Clovis. The Base is situated on approximately 4,320 acres of land. Cannon AFB dates to 1929, 
when civilian Portair Field was established on the site. In 1942, the Army Air Corps took control 
of the civilian airfield, and it became known as the Clovis Army Air Base. In early 1945, the 
Base was renamed Clovis Army Air Field. The installation was deactivated in May 194 7. 

The Base was reassigned to the Tactical Air Command in July 1951 and formally reactivated in 
November 1951 as Clovis Air Force Base. In June 1957, the Base became a permanent 
installation and was renamed Clovis Air Force Base. In June 1957, the Base became a 
permanent installation and was renamed Cannon Air Force Base in honor of the late General 
John K. Cannon, a former commander ofthe Tactical Air Command. In 1992, Cannon AFB was 
transferred to Air Combat Command (ACC). The primary mission of Cannon AFB has remained 
relatively unchanged since 1965, i.e., to develop and maintain an F-111 Tactical Fighter Wing 
capable of day, night and all-weather combat operations and to provide replacement training of 
combat aircrews for tactical organizations worldwide. There are approximately 70 F-111D 
aircraft assigned to Cannon AFB. 

2.2 SUMMARY OF THE OAT A QUALITY OBJECTIVES DEVELOPMENT PROCESS 

Discussion of the Data Quality Objectives (DQOs) development process associated with the SI 
for Cannon AFB is provided in the WP Section 3. Specific task objective details are summarized 
below. 

DQOs are defined as quantitative and qualitative statements which specify the quality of the data 
and define the level of uncertainty that will be acceptable regarding decisions to be made for the 
various Cannon AFB AOCs. DQOs result from an iterative process of logical interaction 
between the decision maker(s) and the technical team to develop statements which describe the 
level of uncertainty the decision maker(s) are willing to accept in the environmental data. This 
level of uncertainty is then used as the basis for designing the data collection program. 

The data generated during the SI will be assessed for the use in meeting the project objectives in 
accordance with the criteria specified in this QAPP. The following paragraphs present a 
summary of the DQO process for the Cannon AFB SI. 
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SECTIONTWO Project Description 

2.2.1 Statement of the Problem 

Additional information is needed to determine the presence or absence of chemical 
contamination which may have been caused by the Department of Defense (DO D)-related 
activities during operation of the facilities. 

2.2.2 Definition of the Domain for Decisions 

The domain defined for decisions regarding the existence or extent of a release to soil will be 
limited to the respective AOC boundaries laterally. 

The domain defined for decisions regarding soil exposure pathways will be limited to the 
respective AOC boundaries. 

2.2.3 Data Inputs 

The following is a summary of the data inputs identified as appropriate to support decisions for 
the respective AOCs: 

• Published and unpublished reports as well as other existing data and information regarding 
activities, existence, conditions, or concentrations of contaminants at the respective AOCs. 

• Collection of soil samples for chemical analysis. Standard Operating Procedures for 
sampling are presented in Appendix C of the WP. Soil samples will be collected and shipped 
to Laucks Testing Laboratories, Inc. of Seattle, Washington. Samples will be analyzed 
utilizing EPA SW-846 methodologies. QA/QC criteria to be used in evaluation of the data 
are provided in Section 4 of this QAPP Addendum. Project Reporting Limits are presented 
in Section 8 ofthis QAPP Addendum. 

• Soil samples will be analyzed for the following: VOCs by 8260B, SVOCs by 8270C, TAL 
metals by 601 0/7000, pesticides by 8081 A, PCBs by 8082, chlorinated herbicides by 8151 A, 
and petroleum hydrocarbons (gasoline and diesel range) by Modified 8015B. 

• QA!QC samples will be taken at each AOC as specified in the WP. 

2.2.4 Constraints on Uncertainty 

The purpose of establishing constraints on uncertainty is to provide a means for evaluating the 
level decision makers are willing to accept. Consideration of false positives and false negatives 
is necessary in the evaluation of the consequences of making an incorrect decision. 

Uncertainty in laboratory data arises from error in the measurement process. Measurement errors 
may be either systematic or random. Bias refers to the amount of systematic error in the 
measurement process; it is a measure of the average degree of agreement between measured 
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values and the "true" value of the parameter measured. Precision is a measure of random error in 
the measurement process; it describes the degree to which data generated from repeated 
measurements differ from one another. Limits for uncertainty in measurements for laboratory 
data are specified in Section 4. 

2.3 PROJECT DEFINITIONS 

The following definitions apply to terms commonly used in the text of this document: 

Accuracy 

Ambient Blank 

Analytical Batch 

Batch 

Nearness of a measurement of the mean (x) 
of a set of measurements to the true value. 
Accuracy is evaluated by the percent 
recovery of sample spikes, analysis of 
laboratory control samples, and reference 
materials. 

Usually an aqueous sample that is as free of 
analyte as possible, carried to the site and 
exposed to ambient atmosphere for a 
duration that is typical for field samples. 
This ambient blank will then be analyzed for 
volatile organic chemicals and will serve as a 
check on ambient airborne contamination. 

The basic unit for analytical quality control is 
the analytical batch. The analytical batch is 
defined as 20 or fewer samples which are 
analyzed together with the same method 
sequence and the same lots of reagents and 
with the manipulations common to each 
sample within the same time period or in 
continuous sequential time periods. Samples 
in each analytical batch should be of similar 
matrix (e.g., groundwater, surface water, soil, 
sediment, sludge, etc. 

Synonymous with Sample Delivery Group 
(SDG) 
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SECTIONTWO 

Calibration Blank 

Case 

CLP 

Comparability 

Completeness 

Critical Data 

Decontamination Water 

Project Description 

Usually an organic or aqueous solution that 
is as free of analyte as possible and prepared 
with the same volume of chemical reagents 
used in the preparation of the calibration 
standards and diluted to the appropriate 
volume with the same solvent (water or 
organic) used in the preparation of the 
calibration standard. The calibration blank is 
used to give the null reading for the 
instrument response versus concentration 
calibration curve. 

A finite, usually predetermined number of 
samples collected over a given time period 
from a particular site. For this QAPP, a Case 
will consist of all samples of similar matrix · 
to be collected under the Field Sampling 
Plan. 

U.S. Environmental Protection Agency 
Contract Laboratory Program. 

A measure of the confidence with which one 
data set can be compared with another. 

A measure of the amount of valid sample 
data obtained from the measurement system 
compared to the amount of sample data that 
are analyzed. Valid results are those results 
which meet or exceed quality control criteria 
and satisfy quality assurance objective. 

Those data considered to be crucial for 
purposes of risk assessment. 

A sample of water used for decontaminating 
field equipment. The source of this water 
can be the tanks used by contractors to 
transport the water to a site or a hydrant. 
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SECTIONTWO 

Duplicate 

Environmental Samples 

EPA 

Field Blank 

Matrix Duplicate Sample 

Matrix Spike (MS) 

Project Description 

Duplicate samples are two samples taken and 
analyzed independently. In cases where 
aliquoting is impossible, as in the case of 
volatiles nonhomogenized samples must be 
taken for the duplicate analysis. 

An environmental sample or field sample is a 
representative sample of any material 
(aqueous, nonaqueous, or multimedia) 
collected from any source for which 
determination or composition or 
contamination is requested or required. 

Environmental Protection Agency 

A sample matrix that is as free of analyte as 
possible and is transferred from one vessel to 
another at the sampling site using the 
sampling technique as closely as possible, 
including a typical holding time in the 
sampling equipment, and preserved with the 
appropriate reagents. This serves as a check 
on reagents and environmental 
contamination. 

An aliquot of the homogenized sample 
which is prepared and analyzed identically to 
the original sample. Used in metals and 
cyanide analyses in place of the Matrix Spike 
Duplicate to measure precision of laboratory 
preparation and analysis. 

A matrix spike is employed to provide a 
measure of accuracy for the method used in a 
given matrix. A matrix spike analysis is 
performed by adding a predetermined 
quantity of stock solutions of certain analytes 
to a sample matrix prior to sample 
extraction/digestion and analysis. 
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Matrix Spike Duplicate (MSD) A second matrix spike sample prepared 
identically to the matrix spike on a duplicate 
sample of the matrix. Used to measure 
precision of laboratory preparation and 
analysis. 

MDL The method detection limit (MDL) is defined 
as the minimum concentration of a substance 
that can be measured and reported with 99 
percent confidence that the analyte 
concentration is greater than zero and is 
determined from replicate analyses of a 
sample in a given matrix containing low 
concentrations ofthe analyte. 

Method Blank A sample matrix that is as free of analyte as 
possible and contains all the reagents in the 
same volume as used in the processing of the 
samples. The method blank must be carried 
throughout the complete sample preparation 
procedure and contains the same reagent 
concentrations in the final solution as in the 
sample solution used for analysis. The blank 
is used to monitor for possible contamination 
resulting from the preparation or processing 
of the sample. 

Opportunity Samples Samples taken for appropriate chemical 
analysis at locations determined in the field 
as important in the fulfillment of site 
objectives. 

Performance Evaluation Sample A material of known composition that is 
analyzed concurrently with test samples 
during a measurement process. It is used to 
verify the p'erformance of the analytical 
system. 
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SECTIONTWO 

Precision 

QAPP 

Reporting Limit 

Representativeness 

Rinsate 

RPD 

Woodward-Clyde ., 

Project Description 

Precision is the agreement between a set of 
replicate measurements without assumption 
or knowledge of the true value. Precision is 
evaluated as the relative percent difference or 
relative standard deviation for replicate or 
split samples. 

Quality Assurance Project Plan 

The reporting limit is the lowest level that 
can be reliably achieved within specified 
limits of precision and accuracy during 
routine laboratory operating conditions. 

The degree to which a single measurement is 
indicative of the characteristics of a large 
sample or area or the degree to which data 
represents field conditions. 

Rinsate (or rinsate blank) is usually reagent 
water that is as free of analyte as possible 
and is transported to the site and poured over 
or through the sample collection device, 
collected in a sample container, and returned 
to the laboratory. This serves as a check on 
sampling device cleanliness and potential 
cross contamination. 

Relative Percent Difference, calculated as: 

RPD(%) 

lS-Dl 

= (S+D) X 100 
2 

where: S = first sample value (original 

D = second sample value 

(duplicate) 
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SECTIONTWO 

SDG 

sow 

Trip Blank 

ProJect Description 

Sample Delivery Group, defined as a group 
of 20 or fewer samples of similar matrix 
submitted to the laboratory in a period of 14 
days or less. 

Statement of Work 

A sample of reagent water that is as free of 
organic analyte as possible and is transported 
to the sampling site and returned to the 
laboratory without being opened. This 
serves as a check on sample contamination 
originating from the container or sample 
transport. 
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4.1 GENERAL 

The overall QA philosophy for the SI at Cannon AFB is to provide measurement tools so that 
data collected will be defensible and of known quality. As such, the environmental data 
generated must meet quality assurance objectives designed to support decisions to be made 
concerning the respective AOCs. Quality assurance activities for field measurement systems are 
also an important aspect of this design. Activities for nonchemical data will be discussed in the 
appropriate SOPs. The following paragraphs discuss field and laboratory analytical 
measurements. 

All laboratory procedures are documented in writing as either laboratory Standard Operating 
Procedures (SOPs) or Method Procedures (MPs), which are edited and controlled. Internal 
quality control procedures for analytical services will be conducted by the laboratory in 
accordance with their LQMP and SOPs (available upon request). These specifications include 
the types of QC samples required (sample spikes, surrogate spikes, reference samples, controls, 
blanks), the frequency of each, the compounds to be used for sample spikes and surrogate spikes, 
and the quality control acceptance criteria. The QC level of effort for analytical testing is 
summarized in Table 4-1. 

The laboratory will document, in each data package provided, that analytical QC functions have 
been met. Any samples analyzed in nonconformance with the QC criteria will be reanalyzed by 
the laboratory if the laboratory procedures were not in control, as assessed by laboratory control 
samples and other data specific to the analysis, and if sufficient sample volume is available. If 
sufficient sample is not available or holding times would be compromised, it may be necessary to 
obtain replacement samples. 

Quality assurance objectives for analytical data are usually expressed in terms of precision, 
accuracy, completeness, representativeness, comparability and sensitivity. Target ranges for 
these objectives are presented for analytical testing and field measurements. Variances from the 
quality assurance objectives will result in the implementation of appropriate corrective measures 
and an assessment of the impact of corrective measures on the usability of the data in the 
decision-making process. The documentation acquired as a result of QC procedures will be 
included in the assessment of the usability of the analytical data. 

The specific project objectives for the SI and the data needs and uses are described in detail in 
the WP and summarized in Section 2.2 of this QAPP. In general, analytical data generated from 
the SI will be used to determine the level and extent of possible contamination. Data generated 
for the Sl to be used to support other AOC decisions will involve the following elements: 

• Soil samples, along with designated QC samples, will be sent to an off-site analytical 
laboratory and analyzed for AOC-specific VOCs, SVOCs, TAL metals, total petroleum 
hydrocarbons (TPH), gasoline and diesel range organics (GRO/DRO), pesticides, PCBs, and 
herbicides. 
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• Quality control samples and procedures to be utilized by the laboratory for each analysis are 
described in the LQMP (available upon request). 

• A data review of each sample delivery group shall be completed as described in Section 9.0 
of the original QAPP. This review will be completed using EPA Functional Guidelines 
where appropriate. A minimum of 10 percent ofthe analytical data, as defined in Section 
9.0, will undergo complete validation. 

• Data will be assessed for its usability to support AOC-specific decisions. 

As part of the US ACE quality assurance program, designated duplicate/split samples will be sent 
to the Chemical and Materials Quality Assurance Laboratory (CMQAL) for analysis. 

4.2 FIELD QAIQC SAMPLES 

The following paragraphs describe the QA/QC samples anticipated for the Cannon AFB SI. 

4.2.1 Field Duplicates 

Field duplicate samples for soil will be collected and submitted for analysis in conjunction with 
the field samples. Field duplicates will be sampled such that collocated samples will be obtained 
from the sampling device in a manner which minimizes loss due to volatilization (i.e., VOA 
samples will be collected first). Additionally, for soil, the material remaining in each half of the 
sampling device will be homogenized separately in stainless-steel bowls before the materials are 
collected for additional analyses. Duplicate water samples for nonvolatile analysis will be 
necessarily collocated. 

Field duplicate results will provide estimates of overall precision of sample collection, field 
sample preparation, and laboratory analysis (total within-batch measurement variability). 
Subdividing one or both of the collocated samples just prior to analysis provides for an estimate 
of laboratory precision. Soil duplicates homogenized for nonvolatile analysis provide 
information on sampling precision as well as providing an estimate of representativeness in 
addition to laboratory precision. Additionally, samples will be split and analyzed by two 
different laboratories (the contracted analytical laboratory and CMQAL) which will help quantify 
the error associated with subsampling (i.e., split preparation) and laboratory bias or to estimate 
interlaboratory variability. 

In general, field duplicates will represent 1 0 percent of the samples collected (at least one per 
matrix per AOC). While the location and number of duplicates have been specified in the WP, 
additional duplicates may be collected depending upon conditions encountered during field 
activities. These additional duplicate samples would be collected whenever such collection and 
analysis would be required for assessing the usability of the data. Evaluation criteria for field 
duplicates are discussed in Section 4.5.1. 
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4.2.2 Matrix Spike/Matrix Spike Duplicate Samples 

Matrix spike and matrix spike duplicate (MS/MSD) samples specific to Cannon AFB AOC 
matrices will be submitted for organic analysis in conjunction with the field samples. Also, 
matrix spike and duplicate (MS/D) samples will be submitted for metals analysis. Results from 
MS/MSD or MS/D samples may be used to assess the potential for sample matrix interferences 
versus laboratory analytical errors, as well as to monitor the accuracy of the analysis. 

In general, field MS/MSD or MS/D samples will represent 1 0 percent of the samples collected 
(at least one per matrix per AOC). While the location and number of duplicates have been 
specified in the WP, additional MS/MSD may be collected depending upon conditions 
encountered during field activities. These additional MS/MSD samples would be collected 
whenever such collection and analysis would be required for assessing the usability of the data. 
Evaluation criteria for field MS/MSD are available in Tables 4-2 through 4-8. 

4.3 LABORATORY QA/QC SAMPLES 

4.3.1 Method or Preparation Blank 

A method blank consists of analyte-free deionized water or washed sea sand for organic analysis 
of solids. The method blank is carried through each step of the analytical method. The method 
blank data will be used to evaluate contamination attributed to laboratory operations during 
analysis. 

4.3.2 Laboratory Control Samples (LCS) 

Laboratory control samples (LCS) are well-characterized, laboratory-generated samples and will 
be used to monitor the laboratory's day-to-day performance of analytical methods. LCS will be 
used to monitor the accuracy of the analytical process independent of matrix effects. 

The results of the LCS will be compared to well-defined acceptance criteria (Tables 4-2 through 
4-8) to determine whether the laboratory system is "in control". Controlling lab operations with 
LCS (rather than surrogates or MS/MSD) offers the advantage of being able to differentiate low 
recoveries due to procedural errors from those due to matrix effects. 

4.3.3 Surrogate Spike 

A compound or compounds are added to every blank, sample, matrix spike, matrix spike 
duplicate, and standard if specified in the analytical methodology. The results are utilized to 
evaluate the accuracy of analytical measurement on a sample-specific basis. Surrogates are 
generally brominated, fluorinated, or isotopically labeled compounds not expected to be detected 
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in environmental media. Results are expressed in Percent Recovery of the surrogate spike. QC 
evaluation criteria for surrogate spikes are presented in Table 4-9. 

4.4 QUANTITATIVE QAIQC MEASUREMENTS 

4.4.1 Precision 

Precision is the measure of variability between individual sample measurements under prescribed 
conditions. Precision can be assessed by replicate measurements ofknown laboratory standards 
and analysis of duplicate environmental samples. Precision will typically be determined as 
relative percent difference (RPD) between duplicate sample results; however, replicate samples 
can be compared by calculating the sample standard deviation. 

Duplicate environmental samples submitted from the field will comply with the criteria 
established in the WP. Precision acceptance criteria for duplicate laboratory control samples to 
be achieved by the analytical laboratory for the parameters to be analyzed are provided in Tables 
4-2 through 4-8. 

4.4.2 Accuracy 

Accuracy is the degree of agreement of a measurement to an accepted reference or true value. 
An evaluation of the accuracy of a measurement system provides an estimate of bias. The 
accuracy of an analytical method is evaluated by analyzing known reference standards. The 
percent recovery achieved by analysis ofknown reference standards or spiking compounds will 
be used to define the accuracy for the compounds of interest. One known reference standard is 
also analyzed for every batch of 20 samples. The percent recovery of an analyte is calculated by 
dividing the "true" value, T, into the observed value, X, and multiplying by 100. 

The specific criteria ranges of accuracy for each measurement parameter are defined within the 
analytical test methods. Acceptable accuracy measures are also dependent on the sample matrix. 
Accuracy acceptance criteria (percent recovery) for the parameters to be analyzed are provided in 
Tables 4-2 through 4-9. The measurement of these data quality objectives are assessed for the 
laboratory control samples. Criteria for matrix spikes will be used to assess the potential for 
matrix interference. 

4.4.3 Method/Project-Required Detection Limits 

Reporting limits are defined as the lowest level of measurement that can be reliably achieved 
within specified limits of precision and accuracy under routine laboratory operating conditions. 
Tables 8-2 through 8-8 list the project-required reporting limits for analyses to be conducted 
under this QAPP Addendum. These are the reporting limits that the laboratory must be able to 
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med on pure water using the analytical methods specified in Table 8-1. The reporting limits for 
samples may be considerably higher depending upon the sample matrix. 

The reporting limits desired for analyses at Cannon AFB are expected to meet requirements for 
risk-based decisions. However, when using EPA SW-846 methodologies that cover a broad 
range of compounds, there is a potential for certain analytes to exhibit elevated reporting limits. 
These occasions will be addressed as they arise and evaluated against the DQOs. When it can be 
anticipated that information on chemicals of concern is needed below reporting limits normally 
obtained by one methodology, another method may be utilized to provide supplemental 
information. 

4.4.4 Analytical Completeness 

The overall laboratory completeness goal for data for this project shall be 90 percent. If the 
completeness criterion of 90% is not achieved, W -C will evaluate the impact on the decisions 
and consult with USACE to determine appropriate actions. 

4.5 QUALITATIVE QA/QC MEASUREMENTS 

4.5.1 Representativeness 

Representativeness is the degree to which data accurately and precisely represent a characteristic 
of a population, parameter variations at a sampling point, or an environmental condition. 

Collocated duplicate samples will be collected and utilized as a means to assess field 
representativeness. Satisfactory representativeness will be assessed by the agreement between 
analytical results for collocated field duplicate samples. Satisfactory representativeness will be 
determined by the following criteria. The first level of evaluation will be to compare results to 
the evaluation criteria listed in Tables 4-2 through 4-9. Should these criteria be exceeded, further 
assessment with respect to project objectives will occur. 

For analytes with both sample concentrations greater than 5x the reporting limit, the duplicate 
sample results should agree within 50 percent relative percent difference (RPD) for soil samples. 
For analytes with either or both sample concentrations less than 5x the reporting limit, duplicate 
sample results should agree within ± 2x the reporting limit for soil samples. Results for analytes 
not meeting these criteria will be qualified as estimated in all associated samples during the 
review process. 

Representativeness will be maintained during the sampling effort by completing all sampling in 
compliance with the procedures described in Section 5.0 of this document and in respective 
sections in the FSP. A summary of the collocated duplicate samples to be collected is provided 
in the FSP. 
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4.5.2 Comparability 

Comparability expresses the confidence with which one data set can be compared to another. 
Comparability can be related to accuracy and precision as these quantities are measures of data 
reliability. Data are comparable if siting considerations, collection techniques, and measurement 
procedures, methods, and reporting are equivalent for the samples within a sample set. A 
qualitative assessment of data comparability will be made of applicable data sets. 
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TABLE 4-1 

QC LEVEL OF EFFORT FOR ANALYTICAL TESTING 
Parameters 

Volatile Organic Compounds, 
Scmivolatilc Organic Compounds, 
Pesticides, PCBs, Herbicides, and 
Total Petroleum Hydrocarbons (TPH) 
(GRO/DRO) 

Metals 

QC Measure 

Laboratory Blank 

Continuing Calibration 

Laboratory Control Sample 

Second Column Confirmation 

Matrix Spike Analysis 

Matrix Spike Duplicate Analysis 

Surrogate Spike 

Calibration Blank 

Initial Calibration Verification 

Continuing Calibration Verification 

Preparation Blank 

Laboratory Duplicate 

Matrix Spike Analysis 

Laboratory Control Sample Analysis 

Analytical Spike (AA-Fumace) 

Serial Dilution (ICP) 

Interference Check Sample (ICP) 

Minimum Frequency 

One per analytical batch 

Daily for each instrument setup 

One per analytical batch 

Gas chromatography methods, where 
appropriate (e.g., pesticides) 

One per analytical batch 1 

One per analytical batch 1 

Each sample 

Each calibration, beginning and end of 
each run; 10% frequency 

Daily for each instrument setup 

Beginning and end of each run; I 0% 
frequency or every 2 hours 

One per analytical batch 1 

One per analytical batch 1 

One per analytical batch 1 

One per analytical batch 1 

Each sample (at least a single 
analytical spike will be performed to 
determine if the method of standard 
additions is required) 

One per sample delivery group 

Beginning and end of each run or 
twice per 8-hour shift, whichever is 
more frequent 

An analytical batch consists of 20 or fewer samples extracted/analyzed together. 
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Woodward-Clyde ~ 

TABLE 4-2 

ACCURACY AND PRECISION 
FORVOCS 

BY METHOD 1 8260B 

Matrix 
Analyte LCS Spike 

%Recovery %Recovery 

I, 1-Dichloroethane 30-160 70-156 

Benzene 63-141 66-130 

Chlorobenzene 61-143 68-128 

Toluene 62-148 52-139 

Trichoroethene 65-146 63-136 

RPD 
%Recovery 

26 

16 

14 

35 

22 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

RPD = Relative Percent Difference 
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TABLE 4-3 

ACCURACY AND PRECISION 
FORSVOCS 

BY METHOD1 8270C 

Analyte Matrix 
LCS Spike 

%Recovery 0/o Recovery 
I ,2,4-Trichlorobenzene 40-121 40-121 
I ,4-Dichlorobenzene 34-107 34-107 
2,4-Dinitrotoluene 32-127 32-I27 
2-Chlorophenol 40-I06 40-I06 
4-Chloro-3-methylphenol 55-120 55-I20 
4-Nitrophenol 23-I43 23-I43 
n-Nitrosodi-n-propylamine 48-I I8 48-I I8 
Pentachlorophenol 20- I 59 20-I59 
Phenol 4I-I09 41- I 09 
Pyrene 25-I41 25-14 I 

RPD 
%Recovery 

30 
36 
25 
30 
22 
37 
28 
43 
28 
50 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

RPD = Relative Percent Difference 
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TABLE 4-4 

ACCURACY AND PRECISION 
FOR PESTICIDES 

BY METHOD 1 8081A 

Matrix 
Analyte LCS Spike RPD 

%Recovery %Recovery %Recovery 
Aldrin 20-138 20-138 50 
Gamma BHC (Lindane) 20-128 20-128 50 
Heptachlor 20-131 20-131 50 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

RPD = Relative Percent Difference 
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TABLE 4-5 

ACCURACY AND PRECISION FOR 
PCBs BY METHOD1 8082 

Analyte 

Arcolor-1260 

LCS 
Matrix 
Spike RPD 

% Recovery % Recovery % Recovery 

20-160 20-160 50 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

RPD = Relative Percent Difference 
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TABLE 4-6 

ACCURACY AND PRECISION 
FOR HERBICIDES 

BY METHOD1 8051A 

Matrix 
Analyte LCS Spike RPD 

%Recovery %Recovery %Recovery 
2,4-D 20-160 20-160 50 
2,4-DB 20-160 20-160 50 
2,4,5-T 20-160 20-160 50 
2,4,5-TP (Silvex) 20-160 20-160 50 
Dalapon 20-160 20-160 50 
Dicamba 20-160 20-160 50 
Dichloroprop (2,4-DP) 20-160 20-160 50 
Dinoseb 20-160 20-160 50 
MCPA 20-160 20-160 50 
MCPP 20-160 20-160 50 
4-Nitrophenol 20-160 20-160 50 
Pentachlorophenol 20-160 20-160 50 
Picloram 20-160 20-160 50 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW -846 Final Update. 

RPD = Relative Percent Difference 
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TABLE 4-7 

ACCURACY AND PRECISION 
FOR TPH 

BY METHOD 1 8015B 

Matrix Matrix 
Analyte LCS Spike Duplicate RPD 

%Recovery %Recovery %Recovery %Recovery 

Gasoline Range 50-150 50-150 50 50 
Organics 

Diesel Range Organics 50-150 50-150 50 50 

Woodward-Clyde fl 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

RPD =Relative Percent Difference 

Q:\M9602\R\QAPPS04.DOC\10·Apr-96\0MA 4-}3 



SECTIONFOUR Qualitv Assurance Objectives 

TABLE 4-8 

ACCURACY AND PRECISION 
FOR METALS 

BY METHOD1 601017000 

Matrix 
Analyte Method LCS Spike RPD 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

6010 
6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7421 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 
7841 
6010 
6010 

%Recovery 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

%Recovery %Recovery 
75-125 
75-125 20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 

20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 
75-125 20 

20 
75-125 20 
75-125 20 

20 
75-125 20 
75-125 20 
75-125 20 

Note: The above criteria apply to matrix spike/matrix spike duplicate and 
laboratory control sample (LCS) analyses. 

Woodward-Clyde tl 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

RPD =Relative Percent Difference 
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SECTIONFOUR Qualitv Assurance Objectives 

Woodward-Clyde fl 

TABLE 4-9 

SURROGATE RECOVERY CRITERIA 

Parameter Methodl Analyte Accuracy 

Volatile Organics 8260B I ,2-Dichloroethane 60-140 

Toluene-d8 60-140 

Bromofluorobenzene 60-140 

Semivolatile Organics 8270C Nitrobenzene-d5 24-102 

2-Fiuorobiphenyl 32-99 

I ,2-Dichlorobenzene 23-95 

Terphenyl-d 14 31-109 

Phenol-d5 24-112 

2-Fluorophenol 25-108 

2,4,6-Tribromopheno1 19-122 

2-Ch1orophenol 29-111 

Pesticides 8081A Decachlorobiphenyl 20-160 

2,4,5,6-Tetrachloro-m-xy lene 20-150 

PCBs 8082 Decachlorobiphenyl 20-160 

2,4,5,6-Tetrachloro-m-xylene 20-150 

Herbicides 8151A 2,4-Dichlorophenyl acetic acid 20-160 

2,6-Dichlorophenol Acetic Acid 20-160 

TPH 8015B 2-Fluorobiphenyl (DRO) 50-150 

p-Terphenyl (DRO) 50-150 

Trifluorotoluene (GRO) 50-150 

Bromofluorobenzene (GRO) 50-150 

All samples will be analyzed by the referenced method as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846 Final Update. 

PCB= Polychlorinated Biphenyls 
TPH =Total Petroleum Hydrocarbons 
GRO = Gasoline Range Organics 
DRO =Diesel Range Organics 
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SECTIONEIGHT Analvtical Procedures 

8.1 LABORATORY PROCEDURES 

The general laboratory procedures anticipated for the SI of AOCs E, F, G, and Hat Cannon AFB 
are summarized in Table 8-1 and include EPA SW-846 and other appropriate EPA 
methodologies. The specific analyses planned for each SWMU are defined in the FSP. Specific 
laboratory practices for the methods listed below, including sample preparation, sample tracking, 
and documentation controls, are provided in the QAPP in Appendix C. 

8.1.1 Volatile Organic Compounds (VOCs) 

Volatile organic compounds (VOCs) include compounds among varying classes such as 
halogenated organics, nonhalogenated organics, and aromatic organics. The first two classes 
generally contain contaminants associated with solvents such as TCE. The third class includes 
compounds associated with petroleum hydrocarbons such as BTEX. 

Method 8260A is a purge-and-trap gas chromatographic (GC) method appropriate for analysis of 
suspected VOCs and employs mass spectrometry (MS) for detection. The power of GC/MS lies 
in the capacity for positive identification at project-required quantitation limits. Volatile organic 
compounds to be analyzed by GC/MS at Cannon AFB are listed in Table 8-2 with associated 
reporting limits. 

8.1.2 Semivolatile Organic Compounds (SVOCs) 

Method 8270 is a GC/MS method appropriate for determining SVOCs (base/neutral and acid 
extractable). This procedure will include analysis to detect the general classes of compounds 
such as phenols, nitrosarnines, polyaromatic hydrocarbons (PAHs), and other less volatile 
compounds of concern. The list of SVOC analytes and reporting limits are provided in Table 
8-3. 

8.1.3 Organochlorine Pesticides and PCBs 

The organochlorine pesticides and highly chlorinated aroclors or polychlorinated biphenyls 
(PCBs) are persistent in the environment and, therefore, more available for exposure or 
bioaccumulation. GC Method 8081 and 8082, with the associated sample extraction, is indicated 
where these compounds may have been utilized or disposed. The pesticides and PCB analyses 
and associated reporting limits are provided in Tables 8-4 and 8-5. 

8.1.4 Chlorinated Herbicides 

Chlorinated herbicides will be analyzed where indicated using GC Method 8151A. The analyte 
list and associated reporting limits are provided in Table 8-6. Method 8151A is a gas-
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SECTIONEIGHT Analvtical Procedures 

chromatographic method employing an electron capture detector or an electrolytic conductivity 
detector. 

8.1.5 Petroleum Hydrocarbons 

Samples will be analyzed for total petroleum hydrocarbons by Modified Method 8015. The 
laboratory will report data as DRO. This method utilizes fingerprinting by gas 
chromatography/mass spectrometry for identification. In addition, samples will be analyzed for 
TRPH by Method 418.1 Reporting limits are provided in Table 8-7. 

8.1.6 Metals 

In general, the metals analyses for the SI at Cannon AFB consist ofT AL metals. This list can be 
shortened once metal contamination becomes more defined. Interpretation of metals data can be 
complex, particularly when background and/or naturally occurring levels complicate the analysis. 

The methodology for metals analyses is provided in Table 8-1. The following are various factors 
which influence the use of particular methods: 

• Detection limits 
• Interference 
• Stability 
• Project-specific DQOs 

Most metals, with a few exceptions (see Table 8-1), are detected at levels appropriate for Cannon 
AFB DQOs by inductively coupled plasma emission spectroscopy (ICP) of trace ICP. 
Method 6010 is indicated for soil analysis. Mercury will be analyzed by Cold Vapor Atomic 
Absorption Method 7470. In addition, arsenic, lead, selenium, and thallium will be analyzed by 
Graphite Furnace Atomic Absorption (GF AA). Table 8-8 provides reporting limits for the 
various ICP, AA, and CV AA methods. 
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SECTIONEIGHT 

TABLE 8-1 

ANALYTICAL PROCEDURES FOR 

CANNON AFB SITE INSPECTIONS 

Analvtical Procedures 

Extraction and Analysis 
Method 

Parameter Technique1 Soil 

Volatile Organics GC/MS 5030/8260B 

Semivolatile Organics GC/MS 3550/8270C 

Organochlorine Pesticides GC/ECD 3550/8081A 

PCBs GC!ECD 3550/8082 

Chlorinated Herbicides GC/ECD 3550/8151A 

Metals2 ICP 3050/6010 

Arsenic GFAA 7060 

Lead GFAA 7421 

Mercury cv 7471 

Selenium GFAA 7740 

Thallium GFAA 7841 

Total Petroleum Hydrocarbons 

Gasoline Range GC/FID 5020/8015B 

Diesel Range GC/FID 3550/8015B 

GC =Gas chromatograph, GC/MS = gas chromatography/mass spectrometry, ICP = inductively coupled plasma, CV = cold 
vapor, ECD =electron capture detector, ELCD =electrolytic conductivity detector, FID = flame ionization detector. The 
3000-9000 methods are from the 3rd Edition, SW-846. 

Includes target analyte list metals. 

Woodward-Clyde tl Q:\M9602\RIQAPPS08.DOC\10-Apr·98\0MA 8-3 



SECTIONEIGHT Analvtical Procedures 

Woodward-Clyde Cl 

TABLE 8-2 

REPORTING LIMITS FOR 
VOLATILE ORGANICS BY METHOD 8260A1 

Laboratory MDL 
(IJ.g/kg) 

Volatile Organics 
I, I, I-Trichloroethane 0.22 
I, I ,2,2-Tetrachloroethane 0.34 
I, I ,2-Trichloroethane 0.31 
I, 1-Dichloroethane 0.34 
I, 1-Dichloroethene 0.43 
I ,2-Dichloroethane 0.24 
I ,2-Dichloropropane 0.22 
2-Butanone 0.54 
2-Hexanone 0.38 
4-Methyl-2-pentanone 0.28 
Acetone 1.6 
Benzene 0.36 
Bromodichloromethane 0.18 
Bromoform 0.27 
Bromomethane 0.29 
Carbon disulfide 0.3 
Carbon tetrachloride 0.57 
Chi oro benzene 0.29 
Chloroethane 0.55 
Chloroform 0.38 
Chloromethane 0.55 
cis- I ,2-Dichloroethene 0.26 
cis-1 ,3-Dichloropropene 0.33 
Dibromochloromethane 0.1 
Dichlorodifluoromethane 0.85 
Ethylbenzene 0.3 
Methylene chloride 0.22 
Styrene 0.39 
Tetrachloroethene 0.43 
Toluene 0.32 
trans-1 ,2-Dichloroethene 0.43 
trans-] ,3-Dichloropropene 0.2 
Trichloroethene 0.55 
Trichlorofluoromethane NA 
Vinyl chloride 0.69 
m,p-Xylenes 0.94 
o-Xylene 0.37 

All samples will be analyzed by the referenced 
method as outlined in "Test Methods for 
Evaluating Solid Waste Physical/Chemical 
Methods, SW-846 Final Update. 

MDL= Method Detection Limit 
PQL = Practical Quantitation Limit 

PQL Soil 
(IJ.g/kg) 

3 
3 
3 
3 
3 
3 
3 
5 
5 
5 
5 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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SECTIONEIGHT Analvtical Procedures 

Woodward-Clyde 

TABLE 8-3 

REPORTING LIMITS FOR 
SEMIVOLATILE ORGANICS BY METHOD 8270C 1 

Laboratory MDL PQL Soil 
(f.lg/kg) (f.lg/kg) 

Semivolatile Organics 
I ,2,4-Trichlorobenzene 43.2 333 
I ,2-Dichlorobenzcne 45.3 333 
I ,3-Dichlorobenzene 32.8 333 
I ,4-Dichlorobenzene 53 333 
2,4,5-Trichlorophenol 39.7 333 
2,4,6-Trichlorophenol 32.9 333 
2,4-Dichlorophenol 65.3 333 
2,4-Dimethylphenol 21.3 333 
2,4-Dinitrophenol 26.4 333 
2,4-Dinitrotoluene 23.1 333 
2,6-Dinitrotoluene 42 333 
2-Chloronaphthalene 41.3 333 
2-Chlorophenol 29.3 333 
2-Methylnaphthalene 37.9 333 
2-Methylphenol(8) 32.9 333 
2-Nitroaniline 75.8 333 
2-Nitrophenol 29 333 
3,3'-Dichlorobenzidine 54.8 333 
3-Nitroaniline 30.6 333 
4,6-Dinitro-2-methylphenol 33.9 333 
4-Bromophenyl phenyl ether 55.5 333 
4-Chloro-3-methylphenol 30.6 333 
4-Chloroaniline 11.1 333 
4-Chlorophenyl phenyl ether 15.7 333 
4-Methylphenol 50.8 333 
4-Nitroaniline 69.3 333 
4-Nitrophenol 58.6 333 
Acenaphthene 35.7 333 
Acenaphthylene 41.5 333 
Aniline 6 333 
Anthracene 44.9 333 
Benzo( a)anthracene 40 333 
Benzo(a)pyrene 54 333 
Benzo(b )tluoranthene 50.7 333 
Benzo(g,h,i)perylene 20.08 333 
Benzo(k)tluoranthene 57.8 333 
Benzoic Acid 30.4 333 
Benzyl alcohol 36.3 333 
Bis(2-chloroethoxy)methane 34.9 333 
Bis(2-chloroethyl)ether 23.1 333 
B is(2-ch loroisopropy I )ether 29.2 333 
Bis(2-ethylhexyl)phthalate 46.3 333 
Butyl benzyl phthalate 42.1 333 
Carbazole 47.8 333 
Chrysene 50.1 333 
Di-n-butyl phthalate 56 333 
Di-n-octyl phthalate 74.6 333 
Dibenzo( a,h )anthracene 37.8 333 
Dibenzofuran 20.5 333 
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SECTIONEIGHT Analvtical Procedures 

TABLE 8-3 

REPORTING LIMITS FOR 
SEMIVOLATILE ORGANICS BY METHOD 8270C1 

Laboratory MDL 
(l.lg/kg) 

Semivolatile Organics 
Diethyl phthalate 45.7 
Dimethyl phthalate 27 
Fluoranthene 38.1 
Fluorene 34.3 
Hexachlorobenzene 43.5 
Hexachlorobutadiene 27.1 
Hexachlorocyclopentadiene 22.8 
Hexachloroethane 60.5 
lndeno( I ,2,3-cd)pyrene 47.6 
lsophorone 35.5 
Nitrobenzene 38.3 
n-Nitrosodiphenylamine 38.1 
n-Nitrosodi-n-propylamine 48.4 
Naphthalene 38.6 
Pentachlorophenol 28.6 
Phenanthrene 37.5 
Phenol 44.2 
Pyrene 38 

All samples will be analyzed by the referenced 
method as outlined in "Test Methods for 
Evaluating Solid Waste Physical/Chemical 
Methods, SW-846 Final Update. 

Woodward-Clyde Q 

MDL= Method Detection Limit 
PQL =Practical Quantitation Limit 

PQL Soil 
(l.lg/kg) 

333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
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Woodward-Clyde 61 

TABLE 8-4 

REPORTING LIMITS FOR 
PESTICIDES BY METHOD 8081A1 

Organochlorine Pesticides 
Aldrin 
Alpha-BHC 
Alpha-chlordane 
Beta-BHC 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin Ketone 
Gamma-BHC (Lindane) 
Gamma-chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

Laboratory MDL2 
(J.lglkg) 

0.288/0.335 
0.208/0.246 

0.209 
0.199/0.241 
0.302/0.392 
0.386/0.425 

0.418 
0.144/0.202 
0.324/0.387 

0.193 
0.386/0.474 

0.479 
0.448/0.404 
0.337/0.379 
0.517/0.660 
0.187/0.234 
0.188/0.205 
0.216/0.262 
0.210/0.208 

1.63/2.20 
18.4/13.8 

1 All samples will be analyzed by the referenced 
method as outlined in "Test Methods for 
Evaluating Solid Waste Physical/Chemical 
Methods, SW -846 Final Update. 

2 Value reflects MDL from primary/secondary column 

MDL = Method Detection Limit 
PQL = Practical Quantitation Limit 

PQL Soil 
(J.lg/kg) 

1.7 
1.7 
1.7 
1.7 
3.3 
3.3 
3.3 
1.7 
3.3 
1.7 
3.3 
3.3 
3.3 
3.3 
3.3 
1.7 
1.7 
1.7 
1.7 
17 

170 
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TABLE 8-5 

REPORTING LIMITS FOR 
PCBs BY METHOD 80821 

Laboratory MDL2 
(p.g/kg) 

PCBs 
Aroclor-1 016 4.70/6.14 
Aroclor-1 :i21 10.5/10.1 
Aroclor-1232 12.2112.4 
Aroclor-1242 11.7113.5 
Aroclor-1248 16.2117.8 
Aroclor-1254 21.8/21.4 
Aroclor-1260 5.115.1 

All samples will be analyzed by the referenced 
method as outlined in "Test Methods for 
Evaluating Solid Waste Physical/Chemical 
Methods, SW-846 Final Update. 

AnalYtical Procedures 

PQL Soil 
(p.g/kg) 

33 
33 
33 
33 
33 
33 
33 

Value reflects MDL from primary/secondary column 

Woodward-Clyde fl 

MDL= Method Detection Limit 
PQL = Practical Quantitation Limit 
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TABLE 8-6 

REPORTING LIMITS FOR 
CHLORINATED HERBICIDES 

BY METHOD 8151A 1 

Laboratory MDL 
(1-lg/kg) 

Herbicides 
2,4-D 2.27 
2,4-DB 1.827 
2,4,5-T 0.1912 
2,4,5-TP (Silvex) 0.163 
Da1apon 5.115 
Dicamba 0.1064 
Dichloroprop(2,4-DP) 2.631 
Dinoseb 
MCPA 
MCPP 

Woodward-Clyde tit 

0.1378 
148.6 
219 

All sainples will be analyzed by the referenced 
method as outlined in "Test Methods for 
Evaluating Solid Waste Physical/Chemical 
Methods, SW-846 Final Update. 

MDL =Method Detection Limit 
PQL = Practical Quantitation Limit 

AnalYtical Procedures 

PQL Soil 
(1-lg/kg) 

3 
3 

2.66 
2.66 
5.32 
5.32 

3 
5.32 
666 
1334 
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Woodward-Clyde Cl 

TPH-GRO 

TABLE 8-7 

REPORTING LIMITS FOR 
PETROLEUM HYDROCARBONS 

BY METHOD 801SB 1 

Laboratory MDL 
(mg/kg) 

TPH as Gasoline Range Organics 0.6 

TPH-DRO 
TPH as Diesel Range Organics 1.2 

1 All samples will be analyzed by the referenced 
method as outlined in 'Test Methods for 
Evaluating Solid Waste Physical/Chemical 
Methods, SW-846 Final Update. 

MDL= Method Detection Limit 
PQL = Practical Quantitation Limit 

AnalYtical Procedures 

PQL Soil 
(mg/kg) 

5 

25 
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SECTIONEIGHT 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (total) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

I 

Woodward-Clyde fl 

TABLE 8-8 

REPORTING LIMITS FOR 
METALS BY METHOD 6010/70001 

Method Laboratory MDL 
(mg/kg) 

6010 2.7 
6010 1.2 

7060A 0.56 
6010 0.15 
6010 0.02 
6010 0.15 
6010 1.4 
6010 0.76 
6010 0.51 
6010 0.23 
6010 8.2 
7421 0.28 
6010 2.6 
6010 0.13 
7471 0.004 
6010 0.6 
6010 20 
7740 0.06 
6010 0.47 
6010 6.3 
7841 0.25 
6010 0.33 
6010 0.28 

All samples will be analyzed by the referenced 
method as outlined in "Test Methods for 
Evaluating Solid Waste PhysicaVChemical 
Methods, SW-846 Final Update. 

MDL= Method Detection Limit 
PQL = Practical Quantitation Limit 

AnalYtical Procedures 

Laboratory PQL 
(mg/kg) 

20 
6 

20 
0.5 
0.5 
500 

5 
2.5 
10 
0.3 
500 
1.5 
0.2 
4 

500 
0.5 
1 

500 
1 
5 
2 
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HEALTH Al'<u SAFETY PLAN 

Project Name Cannon AFB Site Inspections Project# M9602R Location Cannon AFB. New Mexico 

Project Manager ___.,s~te!i..lvl.!ie~c.._o!Lx!L_ _______ _ Effective Dates 1-1-98 through 12-31-98 Prepared By Jeff Hopkins 

( ) New Plan (X) Amendment to Existing Approved HSP RCRA Facility Investigations Appendix III SWMUs, September 1993 

Description of Activities 

Preliminary Assessment 
Initial Investigation "Walk Through" 
Initial Investigation "Sampling" 
Site Characterization 

Scope of Work: 

( ) 
( ) 
(X) 
( ) 

Cleanup 
Oversight 
Long-term monitoring 
Background Sampling 

( ) 
( ) 
( ) 
( ) 

Active (X) Landfill ( ) 
Inactive ( ) Uncontrolled ( ) 
Secure (X) Industrial ( ) 
Unsecure ( ) Recovery ( ) 
Enclosed Space ( ) Well Field ( ) 

Unknown 
Jet Engine Test Stand 

( ) 
( ) 

The overall intent of this investigation is to obtain the additional data necessary to sufficiently characterize naturally-occurring background concentrations for inorganics and 
pesticides to support recommendations for further study or recommend "no further action" if warranted. The fieldwork will include geophysical surveys, soil borings, hand auger 
borings, and surface soil samples. 

Surrounding Area: ( ) Residential ( ) Industrial ( ) Commercial ( ) Rural ( ) Urban (X) Other:: (Military Installation) 

Site Location and Description: 

Cannon Air Force Base (AFB) is located near Clovis, New Mexico. Four Areas of Concern (AOCs) will be evaluated. A detailed description of the physical settings of AOCs -E, -F, 
-G, and -H can be found in Section 3 of the Field Sampling Plan. 
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Site History: 

The history of Cannon AFB is described in Section 2.1 of the QAPP. The area surrounding the sampling locations for this investigation are generally undeveloped with the 
exception of roadways and perimeter fences. 

Previous Investigations and Reports: 

Numerous environmental investigations have been completed at Cannon AFB. Reports generated by Woodward-Clyde include: 

• Remedial Investigation -Appendix I SWMUs (W-C 1992-1993) 
• RFI (Phase I) - Landfills 1 and 2 (W -C 1992-1993) 
• RFI (Phase I)- Appendix Ill SWMUs (W-C 1993) 
• RFI (Phase II)- Appendix II SWMUs (W-C 1994-1995) 
• RFI (Phase II)- Appendix Ill SWMUs (W-C 1994-1995) 

Previous Monitoring Results: 

There are no previous monitoring results for these AOCs. 

Known or Suspected Releases at the Site: 

there are no known or suspected releases at any of these sites. AOCs -G and-Hare being investigated because of disturbances found on historic aerial photographs. AOC-E is 
being investigated because it is a rubble pile. AOC-F is being investigated because it is an earthen berm used for weapons calibration. 

Chemical Hazards 

Chemical hazards at AOC-F may include lead, antimony, and arsenic. Exposure routes including inhalation, ingestion, and dermal contact will be minimized by good work 
practices, proper PPE, and proper decontamination activities. 

Physical Hazards 

Physical hazards may include slips, trips, and falls, and heat or cold stress. A detailed description of these hazards and hazards associated with drilling are in the attached SOPs. 

Working around heavy equipment presents a risk of physical injury and noise exposure. 

Biological Hazards - Field personnel are at risk of exposure to insect bites, bee stings, and poisonous plants and snakes. 
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Hazard. ,sment 

(X) Heat Stress (attach guidelines) 
( ) Cold Stress (attach guidelines) 
( ) Explosion/Flammable 
( ) Oxygen Deficient 
( ) Radiological 
(X) Biological 

Overall Hazard Evaluation ( ) High 

Explanation: 

(X) Inorganic Chemicals 
(X) Organic Chemicals 
(X) Buried/Overhead Utilities 
(X Other (Noise) 

( ) Medium (X) Low ( ) Unknown 

The protocol for workspace monitoring should provide warning if potentially dangerous chemicals are encountered. 

Good work practices and the use of appropriate PPE should minimize the risk to physical, chemical, and biological hazards. 

Field Investigation Activities Covered Under This Plan 

Task Description/Specific Technique-Standard Type Primary Contingency 
Operating Procedures/Site Location 

I. Soil Borings and Surface Soil Sampling, Intrusive D Stop Work 
Geophysical Surveys 

Site Access and Establishment of Work Zones: 

Schedule/Notes 

An exclusion zone will be established at least 10 feet around each sampling location. Decontamination will be done at the edge of the exclusion zone or at a centralized location. 

General Safety Procedures: 

Personnel will use the buddy system 

A safety briefing will be held at the beginning of field activities 

No eating, drinking, smoking, or other hand-to-mouth activities in the established exclusion zone. 

All health and safety incidents are to be reported following W-C Operating Procedure No. HS-102 (attached). In addition, an Accident Investigation Report (USACE Eng From 
3394, Sep 89) shall also be submitted in the event of any accident resulting from activities specified in the Health and Safety Plan. A copy of ENG Form 3394 is attached in this 
plan. 
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Pro tech .JUiprnent: (Specify by task. Indicate type and/or material, as neces~ _ .) 
Tasks: I 
Level: D 

[!]Primary 
Respiratory Protective Clothing 

Not Needed '"X Not Needed 
SCBA, Airline: I-- Tyvek Coverall: ___________ _ 
APR: I-- Polycoat Coverall 
Cartridge:_ I-- Saranex Coverall 
Escape Mask: I-- Coverall _____________ _ 

1 jOther: t-- Other: _____________ _ 
Head and Eye Gloves 

Not Needed §Not Needed 
Safety Glasses: Undergloves:. ____________ _ 
Face Shield: X Gloves: N1tnle or Latex (when handlmg soil) 
Goggles: Other (specify below) 
Hard Hat: when working with drill rig 
Other: 

Boots 

~
Not Needed 
Boots: Steel toe work boots 
Overboots:. ________ _ 
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Monitor .. __ iquipment: 
Instrument Tasks Action Guidelines Comments 
PID I 10 ppm in breathing zone; contact !ISO. Calibrate to benLene equivalent with 100 ppm 

isobutylene. 

Emergency Contacts Name Telephone Emergency Contacts Name Telephone 
Health and Safety Officer Jeff Hopkins 402/334-8181 

Corporate Health and Safety Officer Charles Self 318/478-5532 
Phil Jones 215/542-8300 

On-Site/Client Representative Sanford Hutsell 505/784/2739 

Fire Department CannonAFB 505/784-3ll7 

Police Department CannonAFB 505/784-2667 

Medical Emergency Directions to Hospital 
Cannon AFB Hospital 505/784-4033 Cannon AFB (Figure I) 

I Building 1400 The Base hospital is located in Building 1400 on Casablanca Avenue on the northwest comer of the Base. The 
Cannon AFB, New Mexico Site Safety Officer is responsible for making sure all personnel have been shown the location of the hospital. 

I 

Attach Map With Route To Hospital 

Attachments: 

PM Signature:~ ....,. '-"" ~ JY 
t. I 

Date: {-C..I-C(f (X) Heat Stress (HS-201) 
(X) Incident/Accident Reporting (HS-102) 

BUHSOSignature: "'>-. ~~~ 1:trl~ Date: (-.;;:) 1- 9 6 

CHsos;..,,wre ~Af'¢ Date: ______________ _ 

Q:\M9602\RIHSPAOWP.DOC 1/20198 
Page 5 of5 



APPENDIXC Standard Operating Procedures 
f 

"'· 

Q:IM9602\RIWPOFL Y.DOC\20-Jan-98/0MA 



APPENDIXC 

CONTENTS 

Standard Operating Procedure No. 1 

Standard Operating Procedure No.2 

Standard Operating Procedure No.3 

Standard Operating Procedure No.4 

Standard Operating Procedure No.5 

Standard Operating Procedure No.6 

Standard Operating Procedure No.7 

Standard Operating Procedure No.8 

Standard Operating Procedure No.9 

Standard Operating Procedure No. 10 

Standard Operating Procedure No. 11 

Standard Operating Procedure No. 12 

Standard Operating Procedure No. 13 

Standard Operating Procedure No. 14 

Standard Operating Procedure No. 15 

Standard Operating Procedure No. 16 

Standard Operating Procedure No. 17 

Standard Operating Procedure No. 18 

Standard Operating Procedure No. 19 

Standard Operating Procedures 

Equipment Decontamination 

(not used) 

(not used) 

(not used) 

(not used) 

Surface Soil Sampling 

Subsurface Drilling and Sampling 

Boring Log Completeion and 

Lithologic Description of Subsurface Samples 

Borehole Abandonment 

(not used) 

(not used) 

Sample Handling, Documentation, and Tracking 

(not used) 

Headspace Analysis 

Investigation-Derived Wastes 

(not used) 

Surface Geophysical Surveys 

Soil Homogenization 

Field Documentation 
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2.0 

INTRODUCTION 

The purpose of this document is to define the standard procedure for equipment 

decontamination for the Cannon Air Force Base project. This Standard Operating Procedure 

(SOP) serves as a supplement to the Quality Assurance Project Plan (QAPP) and the Work 

Plan (WP). This procedure is intended to be used with the WP and the other SOPs. 

The overall objective of multimedia sampling programs is to obtain samples which accurately 

depict the chemical, physical, and/or biological conditions at the sampling site. Extraneous 

contaminant materials can be brought to a sampling location and/or introduced into the 

medium of interest during the sampling program (e.g., by bailing or pumping of groundwater 

with equipment previously contaminated at another sampling site). Trace quantities of these 

materials can contaminate the sample and lead to false positive analytical results and, 

ultimately, to an incorrect assessment of the conditions associated with the site. 

Decontamination of sampling equipment (e.g., soil sampling equipment) and field support 

equipment (e.g., drill rigs, vehicles) is required at Cannon Air Force Base to ensure that 

sampling cross-contamination is prevented, and that on-site contaminants are not carried off 

site. 
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3.0 

RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cam1on AFB Project Manager is responsible for assuring that 

equipment decontamination is conducted according to this procedure. The Project Manager 

will designate qualified project staff to complete this procedure. 

The designated project staff are responsible for completing the equipment decontamination 

process according to this procedure. They report their progress, and any problems, to the 

Task Leader or Project Manager. Staff members are responsible for understanding the 

activities assigned to them and the quality assurance requirements associated with the 

activities. 

The W -C Project QA/QC Officer or designee will be responsible for periodically reviewing 

decontamination activities to assure that they are completed according to this procedure. 

Problems related to equipment decontamination are also the responsibility of the W-C Task 

Leader. 

All persom1el assigned to complete this procedure shall be qualified to perform the portions 

of the procedure assigned to them. The Project Manager will make the appraisal of 

qualifications and will document the qualifications in the project Quality Assurance files. The 

Project Manager's appraisal of qualifications will include a comparison of the requirements 

of the job assignment with the relevant experience and training of the prospective assignee; 

it will also include a determination whether future training is required, and, if required, by 

what method. On-the-job training is an acceptable method, provided such training is received 

from a person qualified to perform the trainee's assignment and the results of that training 

are documented. 
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4.1 EQUIPMENT LIST 

4.0 
PROCEDURE 

The following is a list of equipment that may be needed to perform decontamination: 

• Brushes 

• Wash tubs (minimum of three) or 

• 5-gallon buckets (minimum of three) 

• Scrapers 

• Steam cleaner or high-pressure sprayer (portable) 

• Large metal horse trough 

• Disposal drums 

• Brushes 

• Paper towels 

• Liquinox detergent (or equivalent) 

• Potable tap water 

• Deionized water 

• Garden-type water sprayers 

• Plastic tubing for bailers 

• Plastic trash bags 

4.2 DECONTAMINATION 

4.2.1 Personnel 

A temporary personnel decontamination line will be set up around each exclusion zone. If 

contamination is not encountered, a dry decontamination station may be established which 

consists of discarding of disposable PPE. 
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If real-time monitoring instruments indicate that contamination has been encountered (i.e., 

action levels are exceeded requiring an upgrade from initial PPE levels), or if the initial PPE 

is B or C, a complete personnel decontamination station will be established. 

The temporary decontamination line should provide space to wash and rinse boots, gloves, 
and all sampling or measuring equipment prior to placing the equipment into a vehicle, and 
a container to dispose of used disposable items such as gloves, tape, or tyvek (if used). 

The decontamination procedure for field personnel shall include: 

1. Glove and boot wash in a Liquinox solution 

2. Glove and boot rinse 

3. Duct tape removal 

4. Outer glove removal 

5. Coverall removal 

6. Respirator removal (if used) 

7. Inner glove removal 

4.2.2 Sampling Equipment 

The following steps will be used to decontaminate small sampling equipment, such as 
stainless steel trowels, stainless steel bowls, etc.: 

• Personnel will dress in suitable safety equipment to reduce personal exposure. 

• Gross contamination on equipment will be scraped off at the sampling site. 

• Equipment that will not be damaged by water will be either pressure-washed 

and/or placed in a wash tub or bucket containing Liquinox or low-sudsing 

detergent along with potable water and scrubbed with a bristle brush or similar 

utensil. Equipment will be rinsed with tap water in a second wash tub or 

bucket followed by a double deionized water rinse applied with pump sprayers. 

M9602\R\WPOSPI.wp5 /jdg/cee/md 
Cannon AFB. New Mexico - SOP No. I -6-

01/14/98 

Rev. 0 



• The water level indicator will be decontaminated usmg the equipment 

decontamination procedure described in the third bulleted item. Care will be 

taken to prevent damage to equipment. 

• Rinse and detergent waters will be replaced with new solutions between 

borings or sample locations. 

• Used rinse and detergent water will be contained in 55-gallon drums or 

holding tanks for storage at Landfill 5 or area designated by Cannon AFB. 

Following decontamination, equipment will be placed in a clean area or in clean plastic. 

4.2.3 Drilling and Heavy Equipment 

Prior to moving onto each area of concern (AOC), drilling and heavy equipment will be 

decontaminated at the decontamination area (Landfill 5). Between each boring, augers will 

be decontaminated downslope and a minimum of 50 feet away from sampling locations using 

a portable steam cleaner and large metal trough. The following steps will be used to 

decontaminate drilling and heavy equipment: 

• Persom1el will dress in suitable safety equipment to reduce personal exposure. 

• Equipment showing gross contamination or having drill cuttings caked on will 

be scraped off with a flat-bladed scraper at the sampling site. 

• Drill rig, augers, drill bits, and shovels will be sprayed with detergent water 

(heated to at least 160°F) by a high-pressure washer, then rinsed with potable 

water. Care should be taken to adequately clean the insides of the hollow-stem 

augers. 

• Decontamination water generated at each AOC will be contained in the trough 

and pumped into drums for storage at the central decontamination station. Soil 

cuttings generated during drilling will be contained in drums. 
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• Drums will be labeled with matrix, depth, location, date, AOC and boring 

numbers, drum I.D. number, geologists' initials, and the Base contact, 

including phone number. 

The designated clean area at Landfill 5 will be protected from potential contamination by 

several techniques: setting up exclusion zones; setting up temporary decontamination lines 

around each exclusion zone as needed; scraping gross contamination off equipment at the 

sampling site; containing used rinse and detergent water in 55-gallon drums or nonleaking 

holding tanks; containing any soil cuttings in 55-gallon drums; and following 

decontamination, placing all equipment in clean plastic or designated clean area. 

Following decontamination, drilling equipment will be placed on the clean drill rig and moved 

to the clean area at Landfill 5. If the equipment is not used immediately, it should be stored 

at the designated clean area at Landfill 5. 

4.2.4 Equipment Leaving the Site 

Vehicles used for nonconstruction activities shall be cleaned on an as-needed basis as 

determined by the Site Safety Officer by soap and water on the outside and vacuuming the 

inside. Cleaning will be required for very dirty vehicles which will be leaving the area. The 

cleaning shall take place on site. On-site equipment such as drilling rigs will be pressure 

washed on site before the equipment is removed from the site to limit off-site exposure to 

potential contaminants. 

4.2.5 Wastewater 

It will be necessary to contain small volumes of used wash and rinse solutions and transport 

them to the central decontamination area (Landfill 5). This wastewater will be containerized 

in labeled drums and stored in a secured area at Landfill 5. The SOP on Investigation­

Derived Waste (No. 15) will govern the final disposal of this wastewater. 

M9602\R\WPOSPI.wp5 /jdg/cee/md 

Cannon AFB. New Mexico - SOP No. I -8-
01/14/98 

Rev. 0 



4.2.6 Other Wastes 

Solid wastes such as used personal protective equipment will be collected in drums. When 

drums are full, they will be sealed. Each drum will be labeled with its contents and the date, 

using paint or other permanent marker. Drums will be stored in a secured area at Landfill 

5 and managed according to SOP No. 15 - Investigation-Derived Wastes. 

4.3 DOCUMENTATION 

Sampling persmmel will be responsible for documenting the decontamination of sampling and 

drilling equipment. The documentation will be recorded with waterproof ink in the sampler's 

field notebook with consecutively numbered pages. The information entered in the field book 

concerning decontamination should include the following: 

• Decontamination personnel 

• Date and start and end times 

• Decontamination steps/observations 

• Weather conditions 

• Waste drum(s) generated and I.D. numbers 
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3.0 

PURPOSE AND SCOPE 

The purpose of this document is to define the standard procedure for collecting surface soil 
samples for the Cmmon AFB project. This Standard Operating Procedure (SOP) serves as 
a supplement to the Quality Assurance Project Plan (QAPP) and the Work Plan (WP). This 
procedure gives descriptions of equipment, field procedures, and QA/QC procedures necessary 
to collect surface soil samples. The sample locations and frequency of collection are specified 
in the WP. 

This procedure is intended to be used together with the WP and several other SOPs. Sample 
identification, labeling, handling, and chain-of-custody procedures are described in SOP 
No. 12. SOP No. 12 also includes the listing of sample containers, preservatives, and holding 
times applicable to sample collected using this SOP. SOP No. 1 describes decontamination 
procedures which are also applicable to this SOP. 
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4.0 
RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 

these procedures are followed during field operations by reviewing the field notebooks and 

analytical data when they are available. The Project Manager will designate qualified project 

staff to complete this procedure and the required reviews. 

The designated project staff are responsible for completing the review and reporting progress 

according to this procedure. They report their progress, and any problems, to the Task 

Leader or Project Manager. Staff members are responsible for understanding the activities 

assigned to them and the quality assurance requirements associated with the activities. 

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing 

surface soil sampling activities to assure that they are being completed according to this 

procedure. Problems related to reporting by the field crew are also the responsibility of the 

W -C Task Leader. 

All personnel assigned to complete this procedure shall be qualified to perform the portions 

of the procedure assigned to them. The Project Manager will make the appraisal of 

qualifications and will document the qualifications in the project Quality Assurance files. The 

Project Manager's appraisal of qualifications will include a comparison of the requirements 

of the job assignment with the relevant experience and training of the prospective assignee; 

it will also include a determination whether future training is required, and, if required, by 

what method. On-the-job training is an acceptable method, provided such training is received 

from a person qualified to perform the trainee's assignment and the results of that training 

are documented. 
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5.1 EQUIPMENT LIST 

Equipment to be used in surface soil sampling is as follows: 

• Stainless steel or Teflon-coated hand auger 

• Ruler with 1/1 0-foot increments 

• Field notebook 

• Stainless steel knife 

• Stainless steel spoons/trowels 

• Stainless steel mixing bowl 

• Sample containers supplied by analytical laboratory 

• Sample container labels 

• Cooler with ice 

• Clear cellophane tape to cover labels 

• Paper towels 

• Camera with film 

• Waterproof marking pens 

• Plastic sheeting 

• Plastic bags 

• Electric tape 

• Health and Safety Equipment as specified in the SSHP 

Equipment used during decontamination: 

• Liquinox soap (or equivalent) 

• Potable tap water 

• Deionized or distilled water 

• Brushes 

• Decontamination buckets/pails 

• Several spray or squirt bottles 
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5.2 SAMPLING PROCEDURES 

This section provides step-by-step procedures for surface soil sampling with a hand auger. 

Observations made during the sampling effort should be recorded in the field notebook. 

5.2.1 Equipment Decontamination 

Before any samples are taken, the equipment must be decontaminated according to procedures 

specified in SOP No. 1 and in the Site Safety and Health Plan (SSHP). Sampling equipment 

will be decontaminated between sampling stations and between collection of samples at 

different depths at the same location. 

5.2.2 Obtaining Surface Soil Samples 

Upon arrival at the sampling site, entries will be made into the field notebook describing the 

sample location number, the general appearance of soil (i.e., noticeable stains etc.) and soil 

cover (i.e., grass, gravel), the time of sampling, and any unusual phenomenon. A plastic 

sheet should be placed near the sampling station and all san1pling equipment should be placed 

on this sheet. 

Clear any existing vegetation or other foreign matter from the sampling location surface. 

Using the hand auger or stainless steel spoon/trowel, collect samples from the appropriate 

depth as specified in the WP. An appropriate amount of sample should be collected for the 

sample containers. When the sample has been collected, any amount on the side of the hand 

auger sampler in the smear zone should be removed by using the stainless steel knife. Since 

loose materials can easily volatize from the 0 to 0.5-foot interval, VOC samples will not be 

collected from this interval. Correspondingly, the VOC samples should be collected from the 

other 0.5-foot intervals since the sampler will be driven 2 feet at each sampling depth. The 

part of the recovered sample collected for volatile organic analysis should be placed into the 

appropriate sample container as soon as possible. The remainder of the recovered sample 

should be placed in the mixing bowl as quickly as possible. 

With the remaining recovered soil in the mixing bowl, the sample should be homogenized 

with a decontaminated mixing instrument (e.g., a stainless steel spoon). The remaining 
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recovered soil should be divided equally into the remaining sample containers. QA/QC 

sample containers should be filled from the same mixtures as one of the samples. Sample 

containers shall be labeled in accordance with SOP No. 12 in indelible ink and covered with 

clear cellophane tape to preserve the integrity of the label. 

5.2.3 Field Quality Assurance/Quality Control Procedures and Samples 

QAIQC samples are designed to help identify potential sources of sample contamination and 

evaluate potential error introduced by sample collection and handling. All QA/QC samples 

are labeled with QA/QC identification numbers and sent to the laboratory with other samples 

for analysis. Specific QA/QC samples that will be collected at each site are described in the 

WP. 

Duplicate Samples 

Duplicate samples are samples collected to check for the natural sample variance and the 

consistency of field techniques and laboratory analysis. For surface soil sampling, the initial 

sample bottles for volatile organics will be filled first, then the sample will be homogenized 

and the rest of the duplicate bottles filled until all necessary sample bottles for both the initial 

sample and the duplicate sample have been filled. The duplicate surface soil sample will be 

handled in the same maru1er as the primary sample. The duplicate sample will be assigned 

a QA/QC identification number, stored in an iced cooler, and shipped to the laboratory on the 

day it is collected. 

5.3 SAMPLE HANDLING 

Sample containers and preservatives are specified in SOP No. 12, Sample Handling, 

Documentation, and Analysis. Samples will be labeled and handled as described in SOP 

No. 12. 
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5.4 DOCUMENTATION 

5.4.1 Field Sampling Data Sheet 

A field sampling data sheet will be completed at each sample location (Figure 1 ). Items not 

applicable to the sampling will be labeled as not applicable (NA). The information on the 

data sheet includes the following: 

• Sampling location 

• Date and time of sampling 

• Person performing sampling 

• Type of sample 

• Type of soil cover 

• Depth interval 

• Soil type (describe) 

• USCS Abbreviation 

• Color (describe), staining (describe), odor (describe) 

• Sample identification number 

• Number of samples taken 

• Preservation of samples 

• Record of any QC samples from site 

• Any irregularities or problems which may have a bearing on sample quality. 

5.4.2 Field Notes 

Field notes will also be kept during sampling activities. The following information will be 

recorded in the bound field notebook using waterproof ink: 

• Names of personnel 

• Weather conditions 

• Date and time of sampling 

• Location and sample station number 

• Times that procedures and measurements are completed 

• Decontamination times 

• Calibration information 
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FIGURE 1 

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: Date: ______________ _ 

Samplers' Signature: --------------- Time: ---------------

Type of Sample: Surface: _______ __ Subsurface: _____ _ 

Type of Soil Cover: ____________ _ 

Depth Interval: --------------------------------

Sample Identification: -----------------------------------------------------

Soil type (i.e. sand silt clay) -----------------------­
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

QAIQC Samples Collected: ------------------------

Cornn1ents: ----------------------------------
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2.0 
PURPOSE AND SCOPE 

This Standard Operating Procedure (SOP) provides technical guidance and methods for 
subsurface drilling and sampling at Cannon Air Force Base. Soil samples will be collected 

for field screening (i.e., headspace and visual analysis) and identifying the soil types and 

submitted for chemical analysis. 

This SOP serves as a supplement to the Quality Assurance Project Plan (QAPP) and the Work 

Plan (WP). This SOP is intended to be used with the WP and other SOPs, such as SOP No. 

8, Lithologic Description of Subsurface Samples and SOP No. 14, Headspace Analysis. 

The step-by-step procedures described herein are sufficiently detailed to allow field personnel 

to properly perform subsurface drilling and sampling. 
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3.0 
RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 
subsurface drilling and sampling are performed in accordance with this Standard Operating 
Procedure. This Project Manager will designate qualified project staff to complete this 
procedure and the required reviews. 

The designated project staff are responsible for performing subsurface drilling and sampling 
according to this procedure. They report their progress, and any problems, to the ·Task 
Leader or Project Manager. Staff members are responsible for understanding the activities 
assigned to them and the quality assurance requirements associated with the activities. 

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing 
the activities associated with this procedure to assure that subsurface drilling and sampling 
are being completed according to this procedure. 

All personnel assigned to complete this procedure shall be qualified to perform the portions 
of the procedure assigned to them. The Project Manager will make the appraisal of 
qualifications and will document the qualifications in the project Quality Assurance files. The 
Project Manager's appraisal of qualifications will include a comparison of the requirements 
of the job assigm11ent with the relevant experience and training of the prospective assignee; 
it will also include a determination whether future training is required, and, if required, by 
what method. On-the-job training is an acceptable method, provided such training is received 
from a person qualified to perform the trainee's assigmnent and the results of that training 
are documented. 
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4.0 
PROCEDURES FOR SUBSURFACE DRILLING AND SAMPLING 

4.1 EQUIPMENT LIST 

The following is a list of soil sampling equipment: 

• Split-spoon sampler, 3-inch O.D. (stainless steel) 

• Cement for grouting (portland cement, Type II or V) 

• Stainless steel mixing bowl 

• Stainless steel stirring devices 

• High-pressure steamer/sprayer (provided by drilling contractor) 

• Long-handled bristle brushes 

• Wash/rinse tubs 

• Liquinox detergent 

• Auger rig with appropriate equipment for drilling and sampling 

• Weighted tape measure 

• Water level probe 

• Drums for containment of cuttings 

• Appropriate health and safety equipment 

• Logbook 

• Boring log forms 

• Tape (electrical and Teflon) 

• Waterproof markers and labels 

• Paper towels 

• Baggies, ziploc bags 

• Large plastic bags 

4.2 DRILLING METHOD 

Borings will be drilled using a truck-mounted drilling rig utilizing hollow-stem augers. No 

water may be introduced into the boreholes. No bentonite, barite, polymers, or other 

additives or viscosifying agents will be introduced into the borehole or used during drilling. 
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If lubrication is required on the drill pipe joints, Teflon tape or vegetable oil is acceptable. 

The rig shall be free of leaks which could contaminate the boreholes (i.e., hydraulic fluid, oil, 

gas, etc.). 

Health and Safety equipment specified in the Site Safety and Health Plan (SSHP) will be 
donned before proceeding with subsurface drilling and soil sampling. The SSHP will specify 

action levels for various contaminants and the field monitoring required to measure ambient 

conditions. 

All work areas around exploratory borings will be restored to a physical condition equivalent 

to that of predrilling, as near as practical. This will include drill cuttings removal and rut 

removal. 

All drill cuttings will be containerized and moved to a central secured location for storage. 

Containers (drums) will be sealed, labeled with a paint pen, and recorded so that their 

contents can be identified as to material, source, and depth. Multiple drums from that same 

boring will have approximate depths labeled on each drum. The labeling will be such that 

it will be legible for the length of time that may transpire before final disposal of the 

drummed contents. The disposal of soil will be dependent on laboratory analytical results. 

4.3 SOIL SAMPLING METHOD 

Intact subsurface soil samples will be taken for physical description and chemical analyses. 

Samples will be collected as outlined in the WP. Sampling will be done in advance of the 

lead auger to minimize potential cross-contamination. Samples will be collected with a 

stainless steel split-spoon sampler. The sampler will be driven with a 140-pound hammer and 

30-inch drop for a total of 2 feet. Standard blow counts will be recorded for driving the 

sampler 6, 12, 18, and 24 inches, according to ASTM Method D 1586-84 with theN-value 

being the sum of the second and third 0.5-foot interval. Provisions will be made to use other 

sample collection methods if this method results in poor sample recovery in some depth 

intervals. Soil grab samples for volatile organic analyses will be obtained by subsampling 

the material retrieved in the split spoon. Subsampling will be done immediately upon 

opening the split spoon, and shall be done as soon as possible once the split-spoon sample is 

taken from the boring. The portion of the split-spoon sample which represents slough will 
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not be sampled. A sample for VOC analysis will be collected at each sampling interval. The 

VOC samples will be placed into the proper sample container, marked with the boring 

number and depth, and placed in an iced sample cooler. After completion of the boring, the 

depth intervals selected for chemical analysis will be retained while the unused intervals will 

be discarded into the cuttings drum. The soil remaining in the split spoon after VOC 

sampling at each depth interval will be placed into a new 1-gallon Ziploc bag. After 

completion of the boring and selection of the depth intervals for chemical analysis, the soil 

will be removed from the bag and composited. Compositing of soil samples for nonvolatile 

chemical analyses shall be performed in a stainless steel bowl using stainless steel stirring 

devices. Soil from intervals not selected for analysis will be placed in the cuttings drum. 

Soil samples from split-spoon samplers that are to undergo chemical and geotechnical 

analyses will be placed in glass or plastic jars with airtight, screw-type lids. A sample 

volume adequate for the analysis to be conducted will be collected. Minimum information 

on each sample container will include the project name, date, boring number, sample number, 

and depth of sample. The CMQAL LMS number will be included on all QA samples. All 

information that appears on the container will also appear on the boring log. Sample 

handling, documentation, and analysis procedures are more fully discussed in SOP No. 12. 

4.4 DOCUMENTATION 

4.4.1 Field Boring Log 

A copy of the USACE Omaha District HTW field boring log is shown as Figure 1 in SOP 

No. 8. The appropriate spaces for drilling method and equipment shall be completed prior 

to drilling. 

4.4.2 Field Sampling Data Sheet 

In addition to recording the field sampling data on the HTW boring log, a field sampling data 

sheet will also be completed at each sample location (Figure 1 ). Items not applicable to the 

sampling will be labeled as not applicable (NA). The information on the data sheet includes 

the following: 
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• Sampling location 

• Date and time of sampling 

• Person performing sampling 

• Soil type (describe), USCS Abbreviation 

• Color (describe), staining (describe), odor (describe) 
• Sample identification number 

• Number of samples taken 

• Preservation of samples 

• Type of sample 

• Type of soil cover 

• Depth interval 

• Record of any QC samples from site 

• Any irregularities or problems which may have a bearing on sampling quality. 

4.4.3 Field Notes 

Field notes will also be kept during sampling activities. The following information will be 
recorded in the bound field notebook using waterproof ink: 

• Names of personnel 

• Weather conditions 

• Date and time of sampling 

• Location and sample station number 

• Times that procedures and measurements are completed 

• Decontamination times 

• Calibration information 
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5.0 
EQUIPMENT DECONTAMINATION PROCEDURES 

Specific equipment decontamination procedures are described in the following paragraphs. 
Equipment decontamination will include: 

• Drilling equipment decontamination (augers, drill stems, drill bits, other 
downhole equipment) will be conducted prior to drilling and between each 
boring location. Before any equipment is removed from the site, it will be 
decontaminated according to the procedure for decontamination of drilling and 
heavy equipment described in SOP No. 1. 

• Sampling equipment decontamination (stainless steel split-spoon samplers, 
stainless steel stirring devices, etc.) will be conducted between individual 
sampling points to minimize potential cross-contamination. Soil sampling will 
require one clean stainless steel split-spoon sampler per sample. Sampling 
equipment will be decontaminated between each sample according to the 
procedure for decontamination of sampling equipment described in SOP No. 1. 

5.1 DRILLING EQUIPMENT DECONTAMINATION PROCEDURES 

Augers will be scraped off as they are withdrawn from a boring. The cuttings will be 
disposed of as outlined in Section 4.2. The following step in accordance with SOP No. 1, 
will be used to decontaminate drilling and heavy equipment: 

• Personnel will dress in suitable safety equipment to reduce personal exposure. 

• Equipment showing gross contamination or having drilling cuttings caked on 
will be scraped off with a flat-bladed scraper. The scrapings will be 
containerized. Drill cuttings should not be washed down the drain. 

• Equipment that will not be damaged by water, such as drill rigs, augers, drill 
bits, and tools will be sprayed with detergent water by a high-pressure steamer, 
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then rinsed with clear potable water. This water will be obtained at an 

approved source. 

• Decontamination will continue until all equipment is devoid, both inside and 

out, of any asphaltic, bituminous, or other encrusting or coating materials, such 

as grease, gravel, and soil. 

Following decontamination, drilling equipment will be placed on the clean drill rig and moved 
to a clean area. If the equipment is not used immediately, it should be stored in a designated 

secure, clean area and covered with plastic sheeting. 

Drilling equipment will be decontaminated prior to drilling, between each boring, and prior 

to leaving the site. Decontamination will occur at the designated decontamination area. 

5.2 SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES 

The following steps in accordance with SOP No. 1, will be used to decontaminate sampling 

equipment: 

• Persom1el will dress in suitable safety equipment to reduce personal exposure. 

• Equipment showing gross contamination will be placed in a wash tub and the 

gross contamination will be scraped off with a flat-bladed scraper. The 

scrapings will be containerized. 

• Equipment that will not be damaged by water will be placed in a wash tub 

containing Liquinox (or low-sudsing detergent) along with potable water and 

scrubbed with a bristle brush or similar utensil. Equipment will be rinsed with 

clear potable water, in a second wash tub or bucket, followed by a double 

deionized water rinse. 
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• When sampling for organic volatiles, semivolatiles, or pesticides/PCB, the 
potable water rinse of the equipment will be followed by a double distilled or 
deionized water rinse. 

• Equipment that may be damaged by water, such as an HNu or OVA, will be 
carefully wiped clean using a sponge and detergent water, and rinsed with 
deionized water. Oily or tarry contamination will be removed by sparing use 
of a solvent followed by a sponge and deionized water wipe-off. Care will be 
taken to prevent any equipment damage. 

• Detergent waters will be replaced between borings. Rinse waters will be 
contained in pump sprayers to prevent used rinse water from contaminating 
subsequent samples. 

Following decontamination, sampling equipment will be placed in a clean area on clean 
plastic sheeting to prevent contact with contaminated soil. If the equipment is not used 
immediately, it will be covered or wrapped in plastic sheeting to minimize potential airborne 
contamination. 

Decontamination of all soil sampling equipment that will contact the sample will occur 
between samples. 

5.3 DECONTAMINATION PROCEDURE DOCUMENTATION 

Sampling personnel will be responsible for documenting the decontamination of sampling and 
drilling equipment. The documentation will be recorded with waterproof ink in the sampler's 
field notebook with consecutively numbered pages. The information entered in the field book 
concerning decontamination should include the following: 

• Decontamination persormel 

• Date and start and end times 

• Decontamination steps/observations 

• Weather conditions 
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FIGURE 1 

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: -------------­

Samplers' Signature: ---------------

Date: _______ _ 

Tin1e: ________ _ 

Type of Sample: Surface: ----- Subsurface: ____ _ 
Type of Soil Cover: ___________ _ 

Depth Interval: ----------------

Sample Identification: ----------------------------

Soil type (i.e. sand silt clay) ----------------------­
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

QAIQC Samples Collected: -----------------------

Com1nents: --------------------------------

M9602\RIWPOSP7.wp5 /jdg/md 
Cannon AFB, New Mexico - SOP No. 7 -12-

01114/98 
Rev. 0 



1.0 

TITLE PAGE 

STANDARD OPERATING PROCEDURE NO. 8 
BORING LOG COMPLETION AND 

LITHOLOGIC DESCRIPTION OF SUBSURFACE SAMPLES 

CANNON AIR FORCE BASE SITE INSPECTIONS 
CANNON AFB, NEW MEXICO 

USACE CONTRACT NO. DACW-45-93-D-0005 

M9602\R\WPOSP8.wp5 /jdg/cee/md 
Cannon AFB. New Mexico - SOP No. 8 

W -C PROJECT NUMBER M9602R 

-1-
01/15/98 

Rev. 0 



2.0 

TABLE OF CONTENTS 

Section 

1.0 TITLE PAGE -1-

2.0 TABLE OF CONTENTS -2-

3.0 PURPOSE AND SCOPE -3-

4.0 RESPONSIBILITIES AND QUALIFICATIONS -4-

5.0 PROCEDURES FOR LITHOLOGIC LOGGING OF BOREHOLES -5-

5.1 HAZARDOUS AND TOXIC WASTE (HTW) BORING LOG 
COMPLETION -5-

5.2 EQUIPMENT NEEDS -5-
5.3 PROCEDURES -5-

6.0 LITHOLOGIC DESCRIPTION OF SURFACE AND SUBSURFACE SOIL 
SAMPLES -11-

6.1 EQUIPMENT NEEDS 
6.2 PROCEDURES 

LIST OF FIGURES 

FIGURE 1 EXAMPLE BORING LOG FORM 

M9602\R\ WPOSP8. wp5 /jdg/cee/md 

Cannon AFB. New Mexico - SOP No. 8 -2-

-11-
-11-

12 

01115/98 

Rev. 0 



3.0 
PURPOSE AND SCOPE 

This Standard Operating Procedure (SOP) provides technical guidance and methods for the 

lithologic logging of boreholes at Cannon Air Force Base. This SOP serves as a supplement 

to the Quality Assurance Project Plan (QAPP). This SOP is intended to be used with the 

QAPP and other SOPs, such as SOP No. 7, Subsurface Drilling and Soil Sampling. 

The step-by-step procedures described herein are sufficiently detailed to allow field personnel 

to properly log boreholes. 
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4.0 
RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 

lithologic logging of boreholes is performed in accordance with this Standard Operating 

Procedure. This Project Manager will designate qualified project staff to complete this 

procedure and the required reviews. 

The designated project staff are responsible for logging boreholes according to this procedure. 

They report their progress, and any problems, to the Task Leader or Project Manager. Staff 

members are responsible for understanding the activities assigned to them and the quality 

assurance requirements associated with the activities. 

The W -C Project QA/QC Officer or designee will be responsible for periodically reviewing 

the activities associated with this procedure to assure that borehole logging is being completed 

according to this procedure. 

All personnel assigned to complete this procedure shall be qualified to perform the portions 

of the procedure assigned to them. The Project Manager will make the appraisal of 

qualifications and will document the qualifications in the project Quality Assurance files. The 

Project Manager's appraisal of qualifications will include a comparison of the requirements 

of the job assignment with the relevant experience and training of the prospective assignee; 

it will also include a determination whether future training is required, and, if required, by 

what method. On-the-job training is an acceptable method, provided such training is received 

from a person qualified to perform the trainee's assignment and the results of that training 

are documented. 
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5.0 

PROCEDURES FOR LITHOLOGIC LOGGING OF BOREHOLES 

5.1 HAZARDOUS AND TOXIC WASTE (HTW) BORING LOG COMPLETION 

A "site geologist" (geologist or geoteclmical engineer) experienced in borehole drilling and 

soil sampling will be present at each operating drill rig. This site geologist will be 

responsible for logging samples, preparing samples for shipment to the laboratory for 

analyses, monitoring drilling operations, recording water losses or gains and groundwater data, 

and preparing boring logs. 

5.2 EQUIPMENT NEEDS 

• HTW Drilling Log Forms 

• Indelible Pens 

• Straight Edge 

• Fiberglass Tape Measure 

5.3 PROCEDURES 

Logs will be prepared on the HTW Drilling Log form that accompanies this SOP. A blank 

HTW boring is provided at the end of this SOP (Figure 1 ). Logs will be prepared in the field 

by a qualified, experienced geologist or geotechnical engineer as borings are drilled. Each 

log will be signed by the preparer. 

All log entries will be printed. Photo reproductions will be clear and legible. Illegible or 

incomplete logs are not acceptable. Survey coordinates will be completed at a later date and 

will be included on the final computer-drafted copies of the boring log. One legible copy of 

each field log will be completed and sent/mailed with DQCRs on a weekly basis. 

Borehole depths and sample intervals will be measured to 0.1 foot. 
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All relevant information blanks in the log heading and log body will be completed. If 

surveyed horizontal control is not available at the time of drilling, location sketches, 

referenced by measured distances from prominent surface features, will be shown on the first 

page of the log. 

Logs will identify the depth at which water is first encountered and the depth to water prior 

to grouting the boring. The absence of water in borings also shall be indicated. The time 

between encountering the groundwater and the last measurement of the depth to groundwater 

will be noted on the log. 

Column b 

Log scale will be 1 inch = 1 foot. 

Column c 

Every material type encountered will be described in column "c" of the log form. 

Unconsolidated materials will be described as outlined below and in the sequence: 

1. Descriptive USCS classification 

2. Consistency of cohesive materials or apparent density of non-cohesive 

materials 

3. Plasticity 

4. Cementation 

5. Moisture content assessment; e.g., moist, wet, saturated, etc. 

6. Color 

7. CJrain size 

8. CJrain shape 

9. Other descriptive features (bedding characteristics, organic materials, 

macrostructure of fine-grained soils; e.g., root holes, fractures, etc.) 

10. Depositional type (alluvium, till, loess, etc.) 

Stratigraphic/lithologic changes will be identified in column "c" by a solid horizontal line at 

the appropriate scale depth on the log which corresponds to the measured borehole depths at 
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which changes occur. Stratigraphic/lithologic changes will be measured to the nearest 0.1 

foot. Gradational transitions will be identified by a horizontal dashed line at the appropriate 

scale depth based on the best judgment of the logger. All lines will be drawn with a straight 

edge, not free hand. 

Column d 

The calibration information for the PID will be written at the top of the column on the first 

page, along with the background level in parts per million (ppm). For each sample interval, 

the following information will be provided in column "d": 

1. Breathing Zone reading in ppm 

2. Headspace Screen reading in ppm 

Columns e and f 

Logs will clearly show, in columns "e" and "f', the depth intervals from which all samples 

for off-site analysis were obtained, including depth intervals for duplicate samples. Soil 

sampling intervals will be shown in column "e", including depths from which attempts were 

made and length of sample recovered from each attempt. 

Column g 

The blow counts for each 0.5-foot interval will be recorded at the appropriate depth in 

column "g". A line drawn with a straight edge will extend across column "g" to indicate each 

0.5-foot interval. 

Column h 

Soil sample information with the split-spoon samplers will be recorded in column "h" and will 

include the following: 

1. N value -- the sum of the blow counts from the second and third half-foot 

intervals in column "g" 
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2. Recovery -- in feet 

3. Time of sample collection 

Soil sample information with the continuous soil core barrel will be recorded in consecutively 

numbered runs in column "h" and will include the following: 

1. Start and stop time of each sample run 

2. Depth to top and bottom of each sample run 

3. Length of sample recovered from each run 

4. Measured depth to the bottom of the hole after sample is removed from each 

run 

Logs will include all other information relevant to a particular investigation in column "h", 

including, but not limited to: 

1. Odors 

2. Staining 

3. Drilling difficulties and how resolved 

4. PID/FID measurements or other field screening or test results 

5. Any other observed evidence of contamination in samples 

Logs will show the total depth of penetration and sampling. The bottom of the hole will be 

clearly identified on the log with a continuous double line across the width of the log and 

with the notation "Bottom of Hole = XXX feet". 

Logs will identify any intervals of hole instability, and will show depths and types of any 

temporary casing used. Any drilling or sampling problems will be recorded on logs, 

including descriptions of problem resolution. 

Boring logs will be included as appendices to the Draft Project Report and Final Project 

Report and will be computer generated. 

In the field, visual estimates of the volume of secondary soil constituents can be reported by 

such terms as "trace" (1-10 percent), "little" (10-20 percent), "some (20-35 percent), and "and" 
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(35-50 percent) or by an estimated specific percentage. The quantitative range of each of the 

terms used is to be defined either within a general legend or on each log. 

When used to supplement other sampling techniques, auger-flight cutting samples will be 

described in terms of the appropriate soil parameters, to the extent practical. "Classification" 

will be minimally described for these samples, along with a description of drill action and 

water losses/gains for the corresponding depth. Notations will be made on the log that these 

descriptions are based on observations of material other than samples; e.g., "from cuttings". 

The drilling equipment used will be described on each log. Information such as drill rod size, 

bit size and type, and rig manufacturer and model will be recorded. 

All special problems encountered during drilling and their resolution will be recorded on the 

log. This would include sudden tool drops, unrecovered tools in the borehole, and lost 

casmgs. 

The dates for the start and completion of borings will be recorded on the boring log. 

Changes in shift, day, driller, and site geologist will also be noted on the boring log. 

Logs will identify any drilling fluid (water) losses, including depths at which they occur, rate 

of loss and total volume lost. 

Logs will show blow counts, hammer type and weight, and length of hammer fall for driven 

samplers. Blow counts will be recorded in half-foot increments when a standard penetration 

test is performed. For penetration less than a half-foot, the count will be annotated with the 

distance over which the count was taken. Refusal, if reached, will be noted. 

Significant color changes in the drilling fluid return will be recorded, even when intact soil 

samples or rock core are being obtained. The color change (from and to), depth at which 

change occurred, and a lithologic description of the cuttings before and after the change will 

be recorded. 
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Special abbreviations used on a log will be defined either in the log where used, or m a 

general legend. 
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6.1 

6.2 

6.0 

LITHOLOGIC DESCRIPTION OF SURF ACE AND 

SUBSURFACE SOIL SAMPLES 

EQUIPMENT NEEDS 

• Drill rig and related equipment (see SOP 7) 

• Stainless steel 3-inch split spoon 

• Stainless steel 5-foot continuous soil core barrel 

• Pocket knife or small spatula 

• Hand lens 

• Camera and film 

• Field forms 

• Field logbook 

• Indelible pens 

PROCEDURES 

Soil samples will be classified according to the Unified Soil Classification System (USCS), 

following methods outlined in ASTM D 2488 (Standard Practice for Description and 

Identification of Soils, Visual-Manual Procedure) and the Standard Nomenclature for 

Description of Soils of the U.S. Army Corps of Engineers, Omaha District. 

The field geologist will describe and classify soil materials based on field observations using 

methods discussed above and will enter the lithologic classifications into the HTW boring log. 

Final boring logs will be prepared using observations of the field geologist an the driller. 

Laboratory analyses will not be used to confirm or modify the visual-manual classifications. 

The field geologist will subdivide materials into stratigraphic units of practical thickness based 

on significant lithologic changes, measure depth intervals to the nearest 0.1 foot, and record 

the readings on the boring log. Very thin intervals may be described as lenses, laminae, or 

beds within a larger stratigraphic unit, with the depth intervals noted. 
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Field soil classifications will be based on estimated grain-size distribution in reference to 

ASTM flow charts for identifying fine-grained and coarse-grained soils. The order of 

descriptive terminology on the boring log generally will follow the USACE Standard 

Nomenclature for Description of Soils. The orders is as follows: 

1. USCS Classification -- determined from flow charts in ASTM D 2488; e.g., 

silty sand (SM), lean clay (CL), etc. 

2. Density -- for dominantly coarse-grained materials (silt, sand, gravel), based 

on blow counts in Standard Penetration Tests (Sats) in ASTM D 1586. 

3. Consistency -- for dominantly fine-grained materials, based on blow counts in 

Sats in ASTMD 1586. 

4. Plasticity -- described as non-plastic, low, medium, or high, based on field test 

described in ASTM D 2488. 

5. Cementation -- described as high, moderate, or weak, according to field test 

in ASTM D 2488. 

6. Moisture -- generally described as dry, moist, wet, or saturated. 

7. Color -- for moist samples, determined by visual description such as brown, 

gray, olive, etc. 

8. Grain Size -- estimated percentages of grain size categories; e.g., 10% silt, 

50% fine sand, 40% medium sand. 

9. Grain Shape -- for coarse-grained materials, generally described as angular, 

subangular, subrounded, or rounded. 

10. Other features-- includes any other notable identifying characteristics, such as 

fractures, structures, bedding, fossil content, nature of contents with overlying 

or underlying strata, etc. 

11. Depositional Tvpe -- e.g., alluvium, outwash, till, etc., if it can be determined. 

The blow counts from each 0.5-foot interval will be recorded in column "g" and will be used 

to determine the density/consistency of the soil in that interval. The N value (see table) will 

be entered in column h. The following table permits adjustment for different split-spoon 

samplers: 
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Standard Penetration Test (SPT) 

Standard Penetration Tests are made by driving a standard split-spoon sampler with a 140-pound hammer falling 30 inches and 

counting the number of blows required to advance the sampler a distance of 12 inches (blows per foot). The N value is the sum of 

the blow count~ for the second and third 0.5-foot intervals. 

Density (Sand and Gravel) 

Spoon Diameter (J.D.) -- Inches 

Description 1.4 

Very Loose 0-4 

Loose 4-10 

Medium Dense 10-29 

Dense 29-47 

Very Dense >48 
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2.0 

0-5 

5-12 

12-37 

37-60 

>60 

2.5 

0-7 

7-18 

18-51 

51-86 

>86 

Consistency (Silt and Clay) 

Spoon Diameter (J.D.) -- Inches 

Description 1.4 2.0 

Very Soft 0-2 0-2 

Soft 2-4 2-4 

Medium Stiff 4-8 4-9 

Stiff 8-15 9-17 

Very Stiff 15-30 17-39 

Hard 30-60 39-78 

Very Hard >60 >78 

-13-

2.5 

0-2 

2-4 

4-0 

9-18 

18-42 

42-85 

>85 
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EPA Region 6 

Human Health 

Media-Specific Screening Levels 

U.S. Environmental Protection Agency 
Region 6 

1445 Ross Avenue 
Dallas, Texas 75202 



Screening Levels 
Uses and Limitations 

• A consultation with a Risk Assessor should take place before 
making a final decision in the corrective/remedial action process. 

• The screening levels should only used in the preliminary stages of the 
investigations, i.e., screen. 

• All values.are risk-based.with.exceptions.and their respective basis for 
the calculations/values noted. 

• Risk-based concentrations for carcinogens were calculated at the 
following risk levels: Class A orB= 10~, Class C = to-s, 
"Blank"= 10~. 

• The screening levels only address human health protection. 

• Values do not account for chemical mixtures. Hmore than one non­
carcinogen is expected,. than the non-carcinogenic chemical screening 
level should be divided by 10. 

• Exceedance of a screening level does not indicate a required action. 

• Unrestricted land use, i.e., residential values should be considered in 
the initial screening of sites for which future residential land use 
cannot be definitively ruled out. 

• The selection of constituents of potential concern (COPC's) can be· 
conducted against these.values once the screening levels for the non­
carcinogenic compounds are divided by a factor of 10 to account for 
chemical mixtures. 



• Sources used to compile the screening levels were: 

Region IX Preliminary Remediation Goals (PRGs) 
-Tap Water Values, Direct soil exposure values. 

EPA Region III Risk-Based Concentration Table 
-Tap Water and Soil Values labeled "I", Ambient Air Values, 

Fish Values, Soil Screening Levels 

EPA's Draft Soil Screening Level Guidance 
- Soil screening levels. . . 

EPA Region 6 Current and Proposed National Primary 
and Secondary Drinking Water Regulations Table 
- Drinking values labeled MCL's. 

Risk Assessment Guidance for Superfund.{RA GS), Health Effects 
Assessment Summary Tables (HEAS1), Agency for Toxic Substances 
and Disease Registry Toxicological Profiles, and EPA Provisional 
Guidance 
- Technical reference documents. 

Region 6 Draft Supplemental Guidance to RAGS 
- Technical reference documents. 

OSWER Directives 
- Policy documents, e.g., residential soil lead screening level. 

Elemental Composition of Surficial Materials in the Conterminous 
United States and OSWER Regional Toxics Coordinators 

Memorandum titled "Background Metals in Soil" dated March 14, 
1989. 
- Soil regional background values. 



Legend: MCL • Maximum Coittaminlnt Level 
SAT • rislc-bued value above expected 
aatuntion point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
"BIMA" • Mining Ultafor gmeratiott of 
l'dlu~ 

Otmdctd CIJII<Yt' 

Cotttamln1U1t Crou.p ClAn 
Name 

RUAI.nd: 
Am•lfl" 
c-Jrr 
BIMA-10" 

Acephate PEST c 
Acetaldehyde 
Acetocbloc PEST 

Acetone voc 
Acetone cyanohydrin 
Acetonitrile voc 

Acetophenone svoc 
Aci11uorfen PEST 
Acrolein PEST 

Aclylamide B2 
Acrylic acid 
Acrylonitrile voc Bl 

Alachlor PEST 
Alar PEST 
Aldicarb PEST 

Aldicarb sulfone 
Aldrin PEST B2 
Ally 

November7,1997 

EPA Region 6 
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1. ()n/1(}. d +- (0 -7 

Meata~· pect(lc l.'!;creentng LevelS 

Bull: c- Cdi'Cinogmlc ,g'«a N • tt~Ht-Ciff'dnogm/c ,g'«a 
E • EPA tlraft Soil Scrunlng Lnd S • •t>il•tlbu'tltit>tt a>ttcmtrtltiorr 
M' •EPAMCL l•lttgntit>tt rt>llk t>ttly 

RUA-1JuH Scrunittg 1AwU 

DrittAU.g Tt~p Amblmt Flslt SoU 
SoU W'llt.,. W'at.,. Air ( lttgntit>tt,lttlttdatitHt, IU1tl 
R~lt>1111l Dlrmlll Expomr~ Rou.t~) 
BaclrgNtu.ntl (MCL'•) (Rmtlmtial (Rmtlmtilll (R~~atiottal 
Conc./Rtu1g~ Scmtuio: · Scmtuio) Flsltittg Ralilmtlllt ]lttbutrlal 
(mg~g) lttgntiott, & Scenario) 

lnlttdatiott} 

pg/L pg!L pglmJ ,.,~, ,.,~, ,.,~, 

17C 7.2C 3.6C SIOC 2200C 
94Nl 0.81 c 
730N 73N 27N !300N 14000N 

610N) 370N 140N 2000N 8400N 
2600N !SON 9SN 4600N 48000N 
220N S2N 8.1 N 390N 4100N 

0.04N 0.021 N 140N S600N 4SOOON . 470N 47N IBN 8SON 8900N 
730N 0.021 N 27N 1300N 12000N 

O.OIS C 0.0014C 0.0007C 0.098C 0.41 c 
IBOOON IN 680N 32000N SAT 
0.12Cl 0.026C 0.0058 c 0.13 c 0.30C 

2 0.8C 0,078 c 0.039C s.sc 24C 
SSOON SSON 200N 9800N SAT 

7 37N 3.7N 1.4N 6SN 680N 

7 37N 3.7N 1.4N 6SN 680N 
0.004C 0.00037 c 0.00019 c 0.026C 0.11 c 
9IOON 910N 340N 16000N SAT 

Page I 

SoU Scrunlng Uvd 
Trlllll/n-6/rom SoU to: 

Air Crt>Witl 
W'at.,. 

,.,~, ,.,~, 

62000E BE 

I 

570 s 0.036M' 

O.SE O.OOS E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
aatuntion point 
max • maximum conc:c:ntration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Orpnic Compound 
"Bliutkw •Milrittg dillaforgmwaliott of 
vabu. 

Ch~ctd ClllfCW 

CottttuniniJtlt Group Clan 
Nam~ 

Rlsft/Avd: 
AIB•llr 
c-ur• 
B/Jutft•Jq-4 

-

Allyl alcohol voc 
Allyl chloride voc 
Aluminum 

Aluminum phosphide PEST 
Amdro PEST 
Ametiyn PEST 

m-Aminophenol 
4-Aminopyridine PEST 
Amitraz PEST 

Ammonia 
Ammonium sulfamatc PEST 
Aniline svoc B2 

Antimony and compounds 
Antimony pentoxide 
Antimony pot.assium tartnte 

Antimony tetroxide 
Antimony trioxide 
Apollo PEST 

November7, 1997 

EPA Region 6 
Human Health 

Mema-.l pecqtc olcreemng LevelS 

BIUU: c- Ctll'dttogmic ~«b N • ttOit-CiU'dttOfmic ~«b 
E • EPA. tlrtt.ft SoU Sawnittg Uv« S • roil riJIJll'llli"" CIHtcmtrali"" 
M'•EPA.MU l•lttgmilHtrout~llffly 

RUft-Bu~d Scnmittg /Avftl 

Drittftittg Tap A.mbimt r .. ,. SoU 
Soil Willa Willa A.ir ( lttgmiDif, lttlta/.ation, 111td 
Rqionlll Dnmlll E.xposur~ Routn) 
Background (MCL'r) (Rnidmtilll (Rnitlmtilll (R,-~Diflll 
Cont!IRIIIfg~ Scm arlo: Scmarlo) Fbltittg RaiUnJJGl ltto.trlol 
(mgllg) lngmilHt, cl Scm arlo) 

I nit alation) 

pg/L pg/L pglmJ mg!lg mgllg mgllg 

I SON IBN 6.8N 330N 3400N 
!SOON IN 68N 3300N 34000N 

4.5,000 37000N 3700N 1400N 77000N SAT 

1.5N \ 1..5N 0 . .54N 31N 680N 
liN l.IN 0.41 N 21N 200N 
330N 33 N 12N .590N 6100N 

2600N 260N 9.5N 4600N 48000N . 0.73N 0.073 N 0.027N 1.3N 14N 
91N 9.1 N 3.4N 160N 1700N 

IOOONI lOON 
7300N 730N 270N 13000N SAT 
liN IN o.ssc 19C 200C 

6 ISN UN 0 . .54 N 31 N 680N 
18N 1.8N 0.68N 38N 850N 
33N 3.3 N 1.2N 69N I SOON 

1.5N 1..5N 0 . .54 N 31 N 680N 
ISN UN 0 . .54 N 31 N 680N 
470N 47N IBN 8.50N 8900N 

Pagel 

SoU Scumittg Uv« 
Trlllfif~ from SoU to: 

' A.ir Ground 
Willa 

mgllg mgllg 

45N 0.031 N 

! 



Legend: MCL • Maximum Contaminant Level 
SAT • rislc-bMed value above expeeted 
saturation point 
max • maximum concc:nlralion 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
"Bltutkw • Mlnlttg UU.for gmwaliutt of 
valu~ 

Chmrical Cancw 

Contaminant Gruup a-
Nam« 

RUkLn«L· 
' Am•Ifl4 

c-ro-• 
Blank•Ifl4 

Anmite PEST B2 
Arsenic (noncancer) 
Arsenic (as carcinogen) A 

Arsine 
Assure PEST 
Asulam PEST 

Atrazine PEST 
Avermectin B I PEST 
Azobenzene B2 

Barium and compounds 
Baygon PEST 
Bay teton PEST 

Baythroid PEST 
Benefm PEST 
Benomyl PEST 

Bentazon PEST 
Benzaldehyde 
Benzene VOC 

November7, 1997 

EPA Region 6 
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MeOla~· oecmc .lcreentnl! LevelS 

Bam: c- ctU'dnogmlc ~«<I N • ttiHt-Ctll'dttugm/c ~«<I 
E • EPA draft SuU Scr«t~ingLM S •ruU rtlblNitiutt ctHtcmlralitHt 
M' • EPA. Ma.. l•lttgntitHt rout~ tHtly 

RUk-Bud Scr«t~ing Lnm 

Drittking Tap Ambimt Fish Soil 
SoU Watw Watw Air ( lttgntiott, ltthtWuitHt, anti 
R~ional Dmnal f:JCpollllr« Ruutt:r) 
Bacltgrountl (MQ..'r) (Rt:rltlmtial (Rt:rltlmtial (R~onal 
Cunc.!Rang~ Scmario: &mario) Fishing Rmdmllal lntbutrlal 
(mglkg) lngntiutt, & Scmario) 

Inhalation) 

p.g!L p.g!L p.glm.J mglkg mglkg mglkg 

2.7C 0.25C 0.13C 18C 76C 
1.1-16.7 so 23 Nl l.IN 0.41 N 22N 610NI 

0.04C 0.00041 c 0.0021 c 0.32C 2.0C 

0.52N\ 0.052 N 
330N 33N 12N 590N 6100N 
!BOON !SON 68N 3300N 34000N 

3 0.3C O.Q28 C 0.014C 2.0C 8.6C 
ISN I.SN O.S4N 26N 270N 
0.61C 0.058 c 0.029C 4.0C 17C 

430 2000 2600N 0.52N 95N 5300N SAT 
!SON ISN 5.4N 260N 2700N 
1100N 1ION 41 N 2000N 20000N 

910N 91 N 34N 1600N 17000N 
11000N 1100N 410N 20000N SAT 
I BOON I SON 68N 3300N 34000N 

91 N 9.1 N 3.4N 160N 1700N 
610NI 370N 140N 6500N 68000N 

s 0.4C 0.22C 0.11 c 1.4C 3.2C 

Poge3 

SuU Scr~ming U\-ft 
Trans/ err frum SoU to: 

Air Grountl 
Watw 

mg!J<g mg!J<g 

380E ISE 
380E ISE 

SAT 32E 

I 
I 

O.SE 0.02E I 



Legend: MCL • Maximum Contllminant Level 
SAt • risk ..based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Canpound 
•BlattA" • Minbtg iataf()f' gmmmtHt of 
va/uL 

Chmtlcal CattCif' 
C011tambtattt Group Q.an 

Nam~ 
Rilk lAvft: 

Am•ltt4 
c-Jq-1 
Blattk- 1 ()4 

-

Benzmethiol 
Benzidine svoc A I 

Benzoic acid svoc 

Benzotrichloride B2 
Benzyl alcohol svoc 
Benzyl chloride B2 

Beryllium and compounds B2 
Bidrin 
Biphenthrin (Talstar) PEST 

!,!-Biphenyl 
Bis(2-chloroethyl)ether B2 
Bis(2-chloroisopropyl)ether svoc 

Bis( chloromcthyl)ether A 
Bis(2-chloro-1-methylcthyl)ether 
Bis(2-ethylhexyl)phthalate (DEHP) svoc 

BisphenolA 
Boron (and borates) 
Boron trifluoride 

---
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EPARegion6 
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Mt!dla-.}· Pt!Cl]IC &}·cree1ttnf! LevelS 

Bam: c- Nrdnogmic rff«b N •ttDtt-cardltogmic rff«b 
E •EPA drajiSDiiScr~mbtg Lnft S••Dil•aturatiott COIIcmtratiott 
M'•EPAMU I•lttgmiDttrouUDttly 

Rhk-Bautl Scr~mittg J.n.W 

Drittklllg Tap Ambimt Fi.rll Soil SoU Wata- Wata- Air ( /ttgfttitHt, ltthalatio11, atttl R~giottal 
De-mal Exposur~ Rollin) Badtgrou11tl (MO.'•) (Rmtlmtial (Rmtlmtial (R«natitHtal Co11c./Rattg~ Scmario: Scmario) Fi.rhlllg Raldmt/111 Inestriill (mg11cg) l11gmio11,d Scmario) 

/11halatio11) 

pg/L pg/L pglmJ mg11cg mgl1cg mglkg 

0.37N I 0.037N O.OI4N 0.78Nl 20NI 
0.0003 c 0.00003 c 0.00001 c 0.002C O.OOB c 
ISOOOON ISOOON S400N SAT SAT 

O.OOS2~ 0.00048 c 0.00024C 0.034C O.ISOC 
IIOOON IIOON 410N 20000N SAT 
0.066C 0.037C 0.019C 1.4C 3.9C 

O.S-2 4 0.02C 0.0001S C 0.00073C O.I4C I.IOC . 3.7N 0.37N 0.14N 6.SN 6BN 
SSON SSN 20N 9BON IOOOON 

!BOON !BON 6BN 3300N 34000N 
0.009B c 0.0054 c 0.0029C O.o7C 0.17C 
0.27C O.IB c 0.04SC 3.9C 12C 

o.oooos c 0.00003 c 0.00001 c 0.0001 c 0.0003 c 
0.96C O.OB9C 0.04SC 6.3C 27C 
4.BC 0.4SC 0.23C 32C 140C 

!BOON !BON 6B N 3300N 34000N 2-100 3300N 21 N 120N S900N 61000 N 
7.3NI 0.73 N 

Pagc4 

SoU S~ming Lnft 
Trattif~frtmt SoU to: 

Air Grou11tl 
Wata 

mglkg mglkg 

1.3C I.IE-06 C 
320S 2BOE 

0.01'2C 0.000073 c 

o.sc 0.00036 c 

690E IBOE 

9000 s liON 
0.3 E 0.0003 E 

0.00004C I.OE-07 C 

210E liE 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
saturation point 
nwc • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi-Volatile Organic Compound 
"Blmtll" • Mining tlataf,. gmmatiDtt of 
valu~ 

ChmtiCill CtVI«~' 

Contamintutl Group Cl4n 
Nam1 

RU/r:Ln~l: 
AlB• HI"• 
c-Jfr' 
Blmtll• I fr4 

' 

voc D ' Bromodichloromethane 
Bromoethene (vinyl bromide) 
Bromoform (tribromomethane) voc B2 

Bromomethane voc 
4-Bromophenyl phenyl elher SVOC 
Bromophos 

Bromoxynil PEST 
Bromoxynil octanoate PEST 
1,3-BuWiiene B2 

!-Butanol voc 
Butyl benzyl phthalate 
Butylate 

sec-Butylbenzene voc 
tert-Butylbenzene voc 
Butylphthalyl butylglycolate 

Cacodylic acid PEST 
Cadmium and compo~mds 
Caprolaetam 
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Meclla->';· rJecmc screentng LeveLS 

B..U: c- CttTCinogmlc «ff«U N • nDtt-carcinogmlc «ff«U 
E • EPA. tlraft Soil ScrNIIittg Lnd S • •Dil•llbuation CDttcmtratiDtt 
M' • EPA. MCL l•lngmion f'Dil11 Dttly 

RUII-Bas~d Sc:uming Ln61 

Drinlr:ing Tt~p Ambimt Fbh Soil 
Soil Wattr Wattr Air ( lngmiDtt,lnhalatiDtt, tJIItl RqiDtttd 

Dtr1f1td Exporur~ Rout~) 
Bac:Jrgrountl (MCL'•) (Rmtlmtial (Rmdmtitd (R«r~atiotttd 
Conc./RtVIfl Scm arlo: Sc:mario) Fbhing RmUnt/41 ltttbutrld (mglftg) lngmion, & Scmario) 

Inhalation) 

p.g!L p.g/L p.glmJ mglftg mglftg mglftg 

O.IB c 0.1 c O.OSI C 1.4C 3.4C 
O.IC 0.057C 0.45C I.OC 
2.4CI 1.6C 0.4C S6C 240C 

B.7NI). 5.2N 1.9N 15N S7N 
2100NI 210N 7BN 4SOONI 120000 N I 
!BON IBN 6.8N 330N 3400N 

!BON 73N 27N 1300N 14000N . 730N 73N 27N !300N 14000N 
0.011 c 0.0064C 0.009C O.o2N 

3700N 370N 140N 6500N 6BOOON 
7300N 730N 270N !3000N SAT 
I BOON !BON 6BN 3300N 34000N 

6INI 37N 14N 7BONI 20000N I 
61 Nl 37N 14N 7BONI 20000N I 
37000N 3700N 1400N 6SOOON SAT 

liON liN 4.1 N 200N 2000N 
0.01-1.0 5 IBN 0.00099 c 0.6BN 38N BSON 

IBOOON I BOON 6BON 33000 N SAT 

PageS 

Soil Sc:uming LnJ 
Trtuufarfrom Soil to: 

Air Ground 
Wata 

mglftg mglftg 

IBOOE 0.3 E 

46E 0.5 E 

2E 0.1 E 

0.0013 c 0.000072 c 

9700E 8E 
S30E 6B E 

BO s 0.27M' 
0.27 M" 

920E 6E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above~ 
saturation point 
max • maximum concentration 
PEST • Pesticide Hero • Herbicide 
VOC • Volalile Organic Compound 
SVOC • Semi-Volatile Organic Con1po1md 
•BUurk" • Mi#lttg Uta for gmwtdiort of 
'l'alue. 

CltDnical CtlltCU 
Contamlttattt Group CIJJn 

Ntt.m~ 

Rhltl.n~ 
AIB•Ur 
C'-Ifr1 

BUurk•JQ4 

I 

Captafol PEST 
Caplan PEST 
Carbaryl PEST 

Carbofunn svoc 
Carbon disulfide 
Carbon tetrachloride 

Ca!bosulfan PEST 
Carboxin PEST 
Chloral 

Chloramben PEST 
Chloranil 
Chlordane PEST 

Chlorimuron-ethyl 
Chlorine 
Chlorine dioxide PEST 

Chloroacetaldebyde 
Chloroacctic acid 
2-Chloroacctophenone 

November 7, 1997 

EPA Region 6 
Human Health 

rueata-.) pectttc o)creentnf! LevelS 

Btuls: c- NTdnogmle q]'«b N • ttott-Ctll'dttogmie qj'«h 
E • EPA. tlrtt.ft Soil Sawttittg lAw/. S • #il rtt.butdiot~ cortcmtrtdiott 
M' • EPA. MCL l•lttgntiort I'IXIh Dttly 

Rhlt-BauJ Scumittg r.n~u 

Drittlcittg Tap A.mbimt Flslt Soil Soil Wtt.tu Wtt.tu Air ( lrtgatiort, lrthtt.lation, t11ttl R~gional 
DD?t~al Expo sur~ Routa) Btt.cltgrounJ (MCL'•) (Raitlmtial (Raitlmtial (R«r~tllional 

Conc./Rt11tg~ Scmario: Scm arlo) Flsltittg Rmtimttlll lnt6utrltll (mg!lcg) lrtgatiort, & Scmario) 
lrtltalatiort} 

p.g/L p.g/L p.glm3 mg!lcg mg!lcg mg!lcg 

7.8 c 0.73 c 0.37C S2N 220C 
I9C 1.8C 0.9C 130C ssoc 
3700N 370N 140N 6SOON 68000N 

40 180N \ 18N 6.8N 330N 3400N 
21 N 730N 140N 16N S2N 

s 0.2C 0.12C 0.024C 0.47 c I.IC 

370N 37N 14N 6SON 6800N . 3700N 370N I40N 6SOON 68000N 
73N 7.3 N 2.7N 130N 1400N 

SSON SSN 20N 980N 10000 N 
0.17C 0.016C 0.0078 c I.IC 4.7 c 

2 o.osc 0.0049C 0.0024C 0.34C l.S C 

730N 73N 27N I300N 14000N 
3700N 370N 140N nooN SAT 
2.1 Nl 0.,21N 

2SONI 2SN 9.3N 540NI 14000NI 
73N 7.3N 2.7N 130N 1400N 
O.OSN 0.031 N O.o7N 0.27N 

Page6 

SoilScrunittg l.nft 
Thursf~ from Soil to: 

Air Ground 
Wtt.tu 

mg!lcg mg!lcg 

0.34S 23N 

liE 14E 
0.2E om E 

IOE 2E 



Legend: MCL • MaximiDn Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC•Vo~e~c~ 
SVOC • Semi-Volatile ~c ~ 
"Bliulk" • Mlnittg data for gmD'IIIioll of 
value. 

Cltmrical Ctv1CD' 
Contamintvlt Group ClAn 

Name 
RlrkLcvcl: 
A.IB•Itr 
c-ur• 
BltJJik•ltr 

I 

I svoc 4-Chloroaniline 
Chlorobenzene voc i 

Chlorobenzilate PEST 

p-Chlorobenzoic acid 
4-Chlorobenzotrifluoride 
2-Chloro-1,3-butadiene 

!-Chi oro butane voc 
Chlorodibromomethane voc 
1-Chloro-I,I-difluoroethane 

Chlorodifluoromethane voc 
Chloroethane voc 
2-Chloroethyl vinyl ether voc 

Chloroform voc B2 
Chloromethane voc 
4-Chloro-2,2-methyloniline hydrochloride 

4-Chloro-2-methyloniline 
bet.a-Chloronaphthalene SVOC 
o-Chloronitrobenzene 
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Meata-.} rJeClflC i!J"creemnl! LeveLS 

Bam: c- Ctll'dnogmic q[~cn N • """-t!di"Cinogmlc q[-
E • EPA iraft SoU St:r~mbtg ~Awl S • roU rabuatiiHf concmtraliiHt 
M' •EPAMCL l•l"tnti"" route 1Htly 

RisA-Buctl Scrembtg Lnw 

Drilll<ing T~~p Ambimt Fish SoU SoU WatD' WatD' Air ( l11gnti1Ht, /nit ala/ion, tv1d R~gio11al 
DD'rrtal Exporuu Routn) Bacltgrou11tl (MCL'r) (Rnltlmtial (Rnldmtial (R«rcalional 

Cone!Ra11g~ Scmario: Scmario) Flsltbtg RmtlmllaJ Industrial (mgl1<g) l11gntion, d Scmario) 
lllltalalio") 

pgll.. pgll.. pglmJ mg11<g mgl1<g mgl1<g 

!SON ISN S.4N 260N 2700N 
39N 21 N 27N 160N S10N 
0.2SC 0.023 c 0.012C 1.6C 7.1 c 

7300N\ 730N 270N 13000N SAT 
730N 73N 27N 1300N 14000N 
14N 7.3N 27N 6.3N 21 N 

2400N !SOON S40N 810S 810 s . 0.13CI O.Q1SC O.Q38 C 7.6CI 68CI 
87000N S2000N 

87000N S2000N 3SOS 3SOS 
8600N IOOOON S40N 31000NI SAT 
!SON! 91 N 34N 2000NI SIOOO N I 

0.16C O.o78 C O.S2C O.S3C I.IC 
I.SC 0.99C 0.24C 2.0C 4.3C 
O.lSC 0.014C 0.0069C o.nc 3.3C 

0.12C O.ot I C O.OOS4C 0.97C 4.1 c 
2900N 290N liON S200N SSOOON 
0.42CI 0.2S c 0.13C 18C 16C 

Pase7 

I 

i 

SoU Scrembtg Wft 
Trtv~sfnTfrom SoU to: 

Air Ground 
WatD' 

mgl1<g mgl1<g 

1200 s 0.3 E 
94E 0.6E 

86N 1.SN 

1900E 0.2E 

26005 33 N 

0.2E 0.3E 
0.063 c 0.0066C 

2.8 s 140N 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above ~ 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC" Volatile Orpnic Compound 
SVOC • Semi-Volatile Organic Compound 
"Bbutk" • Hllrittg ~lllaftw gmmrtiOtt of 
Nlu,_ 

Chemical CIJif«r 
ContamlttiJift Group ClUI 

Name 
Rirk~Av6.• 

A/8•10"' 
c-rtr' 
Blank- I 0"' 

·--

p-Chloronitrobenzene 
2-Chlorophenol svoc ' 
2-Chloropropane 

Chlorothalonil PEST 
o-Chlorotoluene 
Chlorpropham PEST 

Ch!Oip)'rifos PEST 
Ch!OIJ')'rifos-methyl PEST 
Chlorsulfuron PEST 

Chlorthiophos 
Total Chromium (116 ratio Cr VI/Cr Ill) 
Chromium VI and compounds A 

Coal tar PEST 
Cobalt 
Colee Oven Emissions A 

Copper and compounds 
Crotonaldehyde c 
Cumene 

November 7, 1997 

EPA Region 6 
Human Health 

Met/ta-l)· rJect}rc ~;creentng Levers 

BIUU: c- audnogndc ~«b N •ttOtt-carditogmlc ~«b 
E • EPA h4ft Soil Sctwlflttg Uvd S • ..,il 111blnttiott CDttcmtratiOtt 
H'•EPAHCL l•lngntiOttroutctHdy 

Rid-Bud SCNmlttg Ln& 

Drinking Tap Ambimt Fhh Soil 
Soil Will.,. Will.,. Alr ( llfgntiOtt,/lfhalatiOtt, """ Rqional Dwmal Expollllrc Routn) 
BacltgrounJ (MCL'r) (RniJmtial (Rnitlmtial (R~c:uatio1tal 
Cone!RIJifgc Scmtuio: Scmtuio) Fhhlttg Ra/Utrlllll lnthutrllll 
(mglkg) llfgntiOtt, & Scmario) 

llfhalatiOtt) 

pg/L pg/L pglmJ mglkg mglkg mglkg 

0.59Cl 0.3SC O.l8C 25C llOC 
I SON IBN 6.8N 330N 3400N 
170N lOON 350N 1300N 

6.1 c ). 0.57C 0.29C 41C l70C 
120N 73N 27N 340N 1600 s 
7300N 730N 270N 13000N SAT 

liON liN 4.1 N 200N 2000N . 370N 37N 14N 6SON 6800N 
I SOON I SON 68N 3300N 34000N 

29N 2.9N I.IN 52N SSON 
38 100 37000N I 0.0021 N 1400N 210N 1600N 

I SON O.OOOISC 6.8C 31 c 230C 

0.0028C 
8 2200N I 220N 81 N 4700 NI SAT 

0.0029C 

20 1400N !.SON .54N 2800N 63000N 
0.006C 0.033 c 0.017C O.IC 0.3C 
19N 9.4N .54N 49N 160N 

Page 8 

Soil Sc:umlttg Uvd 
TrlliU/D71from Soil to: 

Alr Grou11tl 
Wati!T 

mglkg mglkg 

53000 E 2E 
22N 0.64N 

1200N 5.6N 

140E 19E 

81 N 6SN 



Ugend: MCL • Maximwn Contaminant Level 
SAT • risk-based value above expected 
aatuntion point 
l11&lC • maximwn concentration 
PEST • Pesticide Herb • Herbicide 
VOC s Volatile Orpnic Compound 
SVOC • Semi-Volatile Orpnic Compound 
"B/Jutk" • Mining data for gmerllliOft of 
vabu. 

Chemical Ctulcer 
Contamilftult Group Clan 

Nam~ 

RiskLn~l: 
AIB•Io-' 
c-ur• 
B/Jutk•Io-' 

I 

Cyanides: 
Barium cyanide 
Calciwn cyanide 

Copper cyanide 
Cyanazine PEST 
Cyanogen 

Cyanogen bromide 
Cyanogen chloride 
Free cyanide 

Hydrogen cyanide 
Pot&!sium cyanide 
Pot&!siwn silver cyanide 

Silver cyanide 
Sodium cyanide 
Thiocyanate 

Zinc cyanide 
eyclohexanone 
eyclohexlamine 

Navember7,1997 

EPA Region 6 
Human Health 

Medta-s pectjtc ~·creentng Levets 

BIUU: c- c:tJTCUtogmic q]"«U N • ttOtt-arrdnogmic qJ«a 
E•EPA. tlrafiSoii.Scnmlttg LAva S•,oil6111UrllliOtt cq,.Mttrati.Oft 
M'•EPA.MCL l•lttgmiOttrout~Ottly 

Risk-BuH Scr~mlttg Lna6 

Drinklttg Tap A.mbimt Fish Soil Soil Water Water Air (I ngmiOtt,/ nha!Dtion, tu1d R~gional 
DD?nal Exponu~ Routn) Bacltground (MCL'r) (Rmdmtial (Rmdmtial (R~•IIlional 

Cottc./Rtulg~ Scmario: Scm arlo) Fishing RmUtu/111 Intbutrlttl (mgtl:g) lngmion,& Scm arlo) 
lnha!Dtion) 

p.g!L p.g!L p.glm3 mgl1<g mgl1<g mgl1<g 

3700N 370N 140N 7700N SAT 
!SOON I SON 54N 3100N 68000N 

!SON\ 18N 6.8N 380N 8SOON 
0.08 c 0.007SC 0.0038 c 130C 2.3C 
!SOON !SON 54N 2600N 27000N 

3300N 330N !20N S900N SAT . 1800N 180N 68N 3300N 34000N 
730N 73N 27N 1300N !4000N 

6.2N 3.1N 27N !600NI 41000Nl 
I BOON 180N 68N 3300N 34000N 
7300N 730N 270N 13000N SAT 

3700N 370N 140N 6SOON SAT 
I SOON !SON 54N 2600N 27000N 
730Nl 73N 27N 1600NI 41000NI 

I800N 180N 68N 3300N 34000N 
180000N l8000N 6800N SAT SAT 
7300N 730N 270N !3000N SAT 

Page 9' 

Soil Scr~milfg LAva 
Trtu~ifrnfrom Soil to: 

I 

Air Ground 
Wat.,. 

mgl1<g mgtl:g 



Legend: MCL • Maximum Contaminant Level 
SAT • rislt-based value above expeded 
saturation point 

. max • maximum c:onc:entntion 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
•sbudw • Mlnlttg ltd4for gmmrtiDtt of 
wdue. 

Otmtiedl C1111ur 
Cottt41ttittlllft Group ClAn 

Nam• 
IWkwd: 
AIB•Ur 
c-ur• 
Blank•Itr 

·, 

Cyhalothrin!Karatc PEST 
Cypennethrin PEST 
Cyrornazine 

Dacthal PEST 
Dalapon HERB 
Danitol 

DOD PEST 82 
DOE PEST 82 
DDT PEST 82 

Decabromodiphenyl ether 
Demeton PEST 
Diallate PEST 

Diazinon PEST 
Dibenzofunn svoc 
1,4-Dibromobenzene 

1,2-Dibromo-3-chloropropane voc 
1,2-Dibromoethane voc 82 
Dibutyl phthalate 

November 7, 1997 

EPA Region 6 
Human Health 

Metlta-s rJect}tc ~·creentng_ LevelS 

Btuil: c- Nrdnogmlc qJ«a N • tt~ogmic qJ«a 
E •EPA tlraftSoUScnmbtg Uvd S•10il•aturrrtiDtt C<Jncmtratiott 
M' •EPAMa. l•lttgutiDttrtJtlt«Dttly 

JWk-Btu~tl Sa~U.g L.ndl 

Drittking Top Ambimt FW! SoU Soil Wortn- Wortn- Air ( lttgntiott, lnJuullliott, ~~~ttl R~glottlll 
DD"mal Expomr« Routn) Backgrouttd (Mf2'•) (Rmtlmtial (Rmdmtilll (R~ottlll 

Cottc.!Rattg~ Scm arlo: Scmario) FhhU.g RniUnllaJ lndJutrlaJ (mg!l<g) lttgntion, & Scmario) 
ltthlllation) 

pg/L pg/L pglmJ mg!l<g mg!l<g mg!l<g 

!BON IBN 6.8N 330N 3400N 
370N 37N 14N 650N 6800 N 
270N 27N ION 490N 5100N 

370NI) 37N 14N 33000N SAT 
200 llOON liON 4\N 2000N 20000N 

IBN 91 N 34N 33N 340N 

0.28 c 0.026C 0.013C 1.9C 7.9C . 0.2C O.OIBC 0.0093C 1.3C 5.6C 
0.2C O.OIBC 0.0093 c 1.3 c 5.6C 

61 NI 37N 14N 650N 6800N 
l.SN 0.15N 0.054 N 2.6N 27N 
0.17CI O.IC 0.052C 7.3C 31 c 

33N 3.3N 1.2N 59N 610N 
!SON 15N 5.4N 260N 2700N 
61 NI 37N 14N 650N 6800N 

0.048 c 0.21 N 0.0023 c 0.32C 1.4C 
0.00076C 0.0081 c 0.00004C 0.005C 0.02C 
3700N 370N 140N 6500N 68000N 

Page 10 

Soil s~U.g Uvd 
TriiiUfrn from Soil to: 

Air Ground 
Will no 

mg!l<g mg!l<g 

37 s 0.7E 
!OS 0.5E 
BOE IE 

5400S 2.8N 
120 s 120 s 

1.9N 0.00061 M' 
0.0058 c 0.00018M' 
IOOE 120E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above elCpCCied 
saturation point 
mlllt • maximum concentration 
PEST • Pesticide Herb • Hctbicide 
VOC ~Volatile Organic Compound 
SVOC s Semi-Volatile Organic Compound 
"Bitutk" • Minittg 4atafor gmwatiOtt of 
vtduL 

Ch_;eol Cdltcw 
Contamittdlft Gro11p Clan 

Nam~ 

Risk Lnd: 
AIB•Ur 
c-ur• 
B/dlfii•Ur 

I 

PEST 
\ 

Dicamba 
1,2-Dichlorobenz.ene voc \ 

1,3-Dichlorobenz.ene voc 

1,4-Dichlorobenz.ene voc 
3,3'-Dichlorobenzidine 5VOC B2 

1,4-Dichloro-2-butene 

Dichlorodifluoromethane voc 
1,1-Dichloroethane voc 
1,2-Dichloroethane (EDC) voc B2 

1,1-Dichloroetbylene voc c 
1,2-Dichloroethylene (cis) VOC 
1,2-Dichloroethy1ene (tram) ' VOC 

1,2-Dichloroethylene (mixture) voc 
2,4-Dichlorophenol svoc 
2,4-Dichlorophenoxyaoctic Acid (2,4-D) HERB 

4-(2,4-Dichlorophenoxy)butyric Acid (2.4-DB) HERB 
1,2-Dichloropropane VOC 
2,3-Dichloropropanol voc 

November 7, 1997 

EPA Region 6 
Human Health 

Meata-•l peclftC .lcreemnf! Levets 

BIUU: c- ctUdnogmie q}"«b N • nOtt-<:111'dnogmle q}"«b 
E • EPA tlraft Soil Stnmittg lAvd S • •oU •IIIW'aJi0tt eOttetftiNitiDrl 
M'•EPAMQ. l•lngntionrollt~Drlly 

Risii-Bu~tl Scrunittg Uwls 

Drinking Tap Ambimt Fish Soil 
SoU Watw Watw Air (lngntion,lnholation,dlftl 
R~gional Dnmal Expomr~ Ro11tn) 
Bacllgrolln4 (MCL'•) (Rmtlmtial (Rmtlmtial (R~cuational 
Conc./Rdlfg~ Semllrio: Scmllrio) Fishing RmdmllaJ lntbutrlaJ 
(mglllg) lngntion, & Scmario) 

Inhalation) 

pg/L pg/L pglmJ mgllcg mglllg mglllg 

!lOON liON 41 N 2000N 20000N 
270N I !SON l20N 2300 5 23005 

600 S40N 320N l20N 28005 2800S 

75 0.5C \ 0.26C 0.13 c 7.4C 21 c 
O.ISC O.Ol4C 0.007C 0.99C 4.2C 
0.0012C 0.00067 c 0.007C 0.02C 

390N 210N 270N liON 3505 . 810N 520N 140N 840N 39005 
s 0.12C 0.069C 0.035 c 0.44C 0.98C 

7 0.5 c 0.36C 0.053 c 0.4C o.sc 
70 61 N 37N 14N S9N 200N 
100 120N 73 N 27N 170N 600N 

S5N 33N 12N 1SN 270N 
liON liN 4.1 N 200N 2000N 

70 370N 37N 14N 650N 6800N 

290N 29N liN 520N SSOON 
s O.I6C 0.092C 0.046C 0.7C I.SC 

liON liN 4.1 N 200N 2000N 

Page II 

I 

Soil Scr~ming lAvd 
Thutsf DY from Soil to: 

Air Gro11ntl 
Watw 

mglllg mgllcg 

JOOE 6E 

7700E IE 
52 5 O.Ql E 

i 

37N 7.SN 
980E liE 
0.3E O.Ql E 

0.04E O.oJ E 
1SOOE 0.2E 
3600E 0.3E 

48005 0.5 E 
70005 1.7M' 

liE O.o2E 



Legend: MCL • MWmum Contaminant Level 
SAT • rislc-based value above expected 
saturation point 
malt • maximum coneentntion 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
"BilutAw • Mining ~tddfor gmn-atiOtt of 
value. 

Chmtical Can en-
ContamitttJttt Group C'llul 

Ntut~~ 
RUI<Lnft: 
AIB•Ifl4 
C*J(/"1 

Blmtlt- I fJ4 

I 

I 

1,3-Dichloropropene PEST B2 
I 

DichlOIVOS PEST B2 
Dicofol PEST 

Dicyclopentadiene 
Dieldrin PEST B2 
Diesel emissions 

Diethyl phthalate SVOC 
Diethylene glycol. monobutyl ether 
Diethylene glycol. monoethyl ether 

Diethylfonnamide 
Di(2-ethylhexyl)adipate 
Diethybtilbestrol 

Difenzoquat (Avenge) PEST 
Diflubenzuron PEST 
1,1-Difluoroethane 

Diisopropyl methylphosphonate (DIMP) 
Dimethipin PEST 
Dimethoate PEST 

November7, 1997 

EPA Region 6 
Human Health 

MeOlQ-.:) pecmc .lcreenrnl! Levets 

Bw: c- cardnogmic ~em N • ttOtt-ctU'Cinogmic ~em 
E • EPA lra/t SoU Scrunlttg Lnft S • mil•atJuati0tt COttcmtratiott 
M' • EPA MCL I • Ittgntiott I'OIIle only 

RUII-Bu~tl Scruning Lnm 

Drinlllttg Tttp Anthimt Ftsh Soil 
SoU Wat"'" Watw AU ( Ittgmiott, InJuuntiott, tJtttl 
Regiottal D"'"'"al Exporure Routa) 
Bacllgrountl (MCL'•) (Rmtlmdal (Rmdmtial (R~Ottal 
Cotte./RtJttge Scm arlo: Scmario) Ftshlttg RmUtttJGJ lndustrlGI 
(mglltg) Ittgntiott, & Scmarlo) 

Itthalatiott) 

p.g!L p.g!L p.glnt3 mglltg mglltg mglltg 

0.081 c 0.048 c O.Ol8C 0.51 c 1.2 c 
0.23C 0.022 c O.OllC 1.5C 6.6C 
O.lSC O.Ol4C 0.0072C l.OC 4.3C 

0.42N \ 0.21 N 41N 2300NI 61000 N I 
0.0042C 0.00039C 0.0002C 0.03C 0.12C 
52NI 5.2N 

29000N 2900N IIOON 52000 N SAT 
210N 21 N 370N 3900N 
73000N 7300N 2700N SAT SAT 

400N 40N 15N 720N 1SOON 
400 56N 5.2C 2.6C 370C 1600C 

0.00001 c 1.3E-06C 7.0E-07 C 9.5E-05 C 4.1E-04C 

2900N 290N IION 5200N 5SOOON 
730N 73N 27N 1300N 14000 N 
69000N 42000N 

2900N 290N IION 5200N SSOOON 
730N 73N 27N 1300N 14000N 
7.3N 0.73N 0.27N 13N 140N 

Page 12 

Soil Scr~ming Lnft 
TrtuUfDT from Soil to: 

AU Groutttl 
WatD" 

mglltg mglltg 

0.1 E 0.001 E 
3.5 c 0.00072 c 

2E 0.001 E 

520 E IIOE 



Legend: MCL • Maximum Con1Mnin1111t Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC s Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
•m.anJr." • Mining tlat.afor gmwati.Dit of 
value. 

Chmticnl Cancer 
Contaminant Group Cl.a.i· 

Nam' 
RUle Lnft: 
AIB•Itr" 
c-rtr• 
Bl.ank•Itr" 

3,3'-Dimethoxybenzidine svoc 
I 

Dimethylamine PEST 
2,4-Dimethylaniline hydrochloride 

2,4-Dimethylaniline 
N-N-Dimcthylaniline 
3,3'-Dimethylbenzidine svoc 

N,N-Dimethylfomwnide 
1,1-Dimcthylhydrazine 
1,2-Dimethylhydrazine 

2,4-Dimcthylphcno1 svoc 
2,6-Dimcthylphcnol 
3,4-Dimcthylphcnol 

Dimethyl phthalate svoc 
Dimethyltcrcphthalatc 
1,2-Dinitrobenzene SVOC 

1,3-Dinitrobenzene svoc 
1,4-Dinitrobenzene svoc 
4,6-Dinitro-<H:yclohcxy1 phenol 

Novcmbcr7,1997 

EPA Region 6 
Human Health 

Meata~· r__ecytc >Ycreemng LeveLS 

Bull: c- Cdl'dttogmlc ~«h N • ntHt-ctudttogmlc ~«h 
E • EPA tlraft SoU ScrU~ting Uwl. S • •oil•lfbuati.Dit eottcmtrati.Dif 
M'•EPAMCL l•lngntitHtrout«tHtly 

Rilk-Bas'tl Scr,ming Lnm 

Drinking Tap Ambimt Ftsh SoU SoU Watw Watw Air ( lngntion, lrthnlati.ott, and R'gionnl 
Dn7ttnl ~onu' Routa) Background (MCL'r) (Rmdmtinl (Rmdmtial (R~«ati.onnl 

Cottc.!Rang' Scmllrio: Scmario) Fishing Rmtkntlal lndunrlal (mg!lg) lngntitHt,d Scmllrio) 
lnhal.atiott} 

11g/L p.g/L p.glnU mgl/rg mgl/rg mgl/rg 

4.8 c 0.45C 0.23C 32C 140C 
0.04N 0.021 N 0.062 N 0.23 N 
0.12C O.ol I C 0.0054C 0.8C 3.3 c 

0.09C \ 0.0083 c 0.0042C 0.6C 2.5C 
73N 7.3 N 2.7N 130N 1400N 
0.0073 c 0.00068 c 0.00034C 0.05C 0.21 c 

3700N 31 N 140N 6500N 68000 N . 0.026C 0.0018 c 0.0012 c 0.17C 0.73C 
0.0018 c 0.00017C 0.00009 c 0.01C 0.05 c 

730N 73N 27N 1300N 14000N 
22N 2.2N 0.81 N 39N 410N 
37N 3.7N 1.4 N 65N 680N 

370000N 37000N 14000N SAT SAT 
3700N 370N 140N 6500N 68000N 
15N I.SN 0.54N 26N 270N 

3.7N 0.37N O.I4N 6.5N 68N 
15N J.SN 0.54N 26N 270N 
73N 7.3N 2.7N 130N 1400N 

Page 13 

SoU Scr,ming Uwl. 
Transf«1"6from SoU to: 

Air Ground 
Wata 

mgl/rg mgl/rg 

29C 0.00039 c 

5400 s 3E 

1600E I200E 



Legend: MCL • MAximum Contaminant Level 
SAT • risk-based value above expected 
saturation point 
nwt • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC .. Volatile Organic Compound 
SVOC • Semi-Volatile Organic~ 
"Blank" • Mlnin1 tlatafor gmmuiD<t of 
value. 

Cltmtical CtJJfC~ 

Cotttaminturt Group Clan 
Namtt 

RUk Lttvd: 
Am-IIJ4 
c-ur• 
Blmtk•liJ4 

' svoc 2,4-Dinitrophenol 
Dinitrotoluene mixture svoc B2 ' 
2,4-Dinitrotoluene svoc 

2,6-Dinitrotoluene svoc 
Dinoseb HERB 
di-n.Qctyl phthalate svoc 

1,4-DiOlWle voc B2 
Diphenam.id PEST 
Diphenylamine svoc 

1,2-Diphenylhydrazine svoc B2 
Diquat PEST 
Direct black 38 

Direct blue 6 
Direct brown 9S 
Dirulfoton PEST 

1,4-Dithiane 
Diuron PEST 
Dodine PEST 

November7, 1997 

EPA Region 6 
Human Health 

Metlia~· rJect}tc ~·creentng Levers 

Btuil: c- Ctii'CUto1mle rff«a N •ttott-«rdno1mle rff«a 
E • EPA tlraft Soil SC~Wt~ing Lnft S • •Dil•aturatiott etmemtratiD<t 
M'•EPA.MCL l•lttlntiMrouuDttlJ 

RUII:-BuH Scr~min1 IAvftl 

Drittkinl Tap A.mblmt l'Uit Soil SoU Wat~ Wat~ Air (lttlntiott, Ittltalatiott, turtl RqiD<tal 
D~al E.rpotrUr~ Routn) BackgroUtttl (MCL'•) (Rmtlmtial (Rmtlmtial (R~ttatiottal Cotte.!Rattltt Scm arlo: Scmario) FU1tin1 RmUnJJtJJ lntbutrltJ/ (mglltr) lttlmiott, & Scmarlo) 

lttltalatiott} .. 

PilL PilL PllmJ milk I mr11t1 milk I 

73N 7.3N 2.7N 130N 1400N 
0.099C 0.0092C 0.0046C 0.6SC 2.8C 
73N 7.3N 2.7N 130N 1400N 

37N \ 3.7N 1.4N 6SN 680N 
1 37N 3.7N 1.4N 6SN 680N 

730N 73N 27N 1300N 14000N 

I.OC O.S1C 0.29C 14C 37C . IIOON liON 41 N 2000N 20000N 
910N 91 N 34N !600N 17000N 

0.084 c 0.0081 c 0.0039 c 0.6C 2.4C 
20 80N 8N 3N 140N !SOON 

0.0078 c 0.00073C 0.00037C o.osc 0.2C 

0.0083 c o.ooonc 0.00039C 0.06C 0.2C 
o.oonc 0.00067C 0.00034C o.osc 0.2C 
I.SN O.ISN O.OS4N 2.6N 27N 

370N 37N 14N 6SON 6800N 
73N 7.3N 2.7N 130N 1400N 
!SON ISN S.4N 260N 2700N 
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I 

Soil Scr~min1 Lnft 
Tranifrn from Soil to: 

Air Groutttl 
Wat~ 

mr11t1 mr11t1 

360N 0.1 E 

120S 0.2E 

370 s 0.1 E 

SAT SAT 

I 



Legend: MCL • ~urn Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi-Volatile Orpnic CompoUnd 
HBliutJc• • Mining ~iJIIJfor gme-atitHI of 
valu~ 

C1rmtical Ctutce-
Contamilttutt Group Clan 

Name 
RUAlAwl: 
AAJ-ur 
c-Jq-1 
Bltutk-Ur 

----

Endosulfan PEST : 

Endothall PEST 
Endrin PEST 

Epichlorohydrin voc B2 
1,2-EpoxybuWle 
Elhephon (2-chloroelhyl phosphonic acid) PEST 

Ethion PEST 
2-Elhoxyelhanolacetate 
2-Elhoxyelhanol 

Ethyl aaylate 
EPTC (S-Elhyl dipropylthiocarbamate) 
Ethyl acetate voc 

Ethyl benzene voc 
Ethylene cyanohydrin 
Ethylene diamine 

Ethylene glycol 
Ethylene glycol. monobutyl ether 
Ethylene oxide voc 

November 7, I 997 

EPA Region 6 
Human Health 

Mettta-;}· peci{tc ~;creentnl! LevelS 

B..U: c- cardnogmlc qf«D N •niHI-audttogmlc qf«D 
E • EPA. tlraft SoU Scr~milfg lAvft S • mihllblnltiiHI C1H1cmtrati011 
M' • EPA MCL l•lngnti011 NH4U IHily 

RUk-Btu~~ Scr~milfg !Avtth 

Drinking Tap Anrbimt Fish SoU SoU Wat6 Wilt,. A.ir ( lngntiiHI,lnhGlntion, tut~ R~gional 
DCT~~al Exporur~ Routn) Bacltgroun~ (MCL'•) ,(Rmdmtial (Rmdmtial (R~~ational 

Conc.!Rtutg~ Scmario: Scmario) Fishing Rm*ntllll lntbutrllll (mgll<g) lngntion, & Scmario) 
Inhalation) 

p.g/L p.g/L p.glnd mgll<g mgll<g mgll<g 

I.BN 22N 8.1 N 3.3N 34N 
100 730N 73N 27N 1300N 14000N 
2 liN I.IN 0.41 N 21N 200N 

2.0N \ IC 0.32C 8.6C 31 c 
210N 21 N 370N 3900N 
I SON IBN 6.8N 330N 3400N 

IBN 1.8N 0.68N 33 N 340N . IIOOON !lOON 410N 20000N SAT 
ISOOON 210N S40N 26000N SAT 

0.23 c 0.13C 0.066C o.sc I.OC 
9ION 91 N 34N 1600N 17000 N 
33000 N 3300N 1200N S9000N SAT 

70 1300N IOOON 140N 2900 s 3100S 
IIOOON !lOON 410N 20000N SAT 
730N 73 N 27N 1300N 14000N 

73000N 7300N 2700N 130000N SAT 
210N 21 N 370C 3900C 
0.024C 0,018 c 0.0031 c 0.12C 0.3C 

Page IS 

SoU Scr~ilfg lAvft 

TriiiU[ nT from SoU to: 

Air Ground 
Wat,. 

mgll<g mgll<g 

IS 3E 

16 s 0.4E 

260E SE 

I 



Legend: MCL • Maximwn Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • IIIAXimwn c:oru:entration 
PEST " Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
"BUutk" • Mining tllllafor gm~atitHt of 
value. 

I 

Cltmtletd Cane~ 

C011ttuninant Group ClDn 
Nama 

RUIILnel: 
.M3•10"' 
c-Jtr' 
Blanlr•IO"' 

I 

Ethylene thiourea (ETU) 
Ethyl ether 
Ethyl methaaylate VOC 

Ethyl p-nitrophenyl phenylphosphorothioate 
Ethylnitrosourea 
Ethylphthalyl ethyl glycolate 

Express PEST 
Fenamiphos PEST 
Fluometuron PEST 

Fluoride 
Ftuoridone PEST 
Fturprimidol PEST 

Flutolanil PEST 
Fluvalinate PEST 
Folpet PEST B2 

Fomesafen PEST c 
Fonofos PEST 
Formaldehyde 

--

November7,1997 

EPA Region 6 
Human Health 

Meara-.) oeclJlC t.lcreemng LeveLS 

Bam: c- etudnogmlc qf«U N • lltHt-cdl'dnogmic qf«U 
E • EP .A. tlraft SoU Scrftltlng Lnd S • •oU •llturatitHt CtHtcmtratitHt 
M'•EP.A.MCL l•lngmitHtrolllullly 

Rislr-Btuetl SCIWI!Ing LAva. 

Drinking Tap Ambim.t FUit SoU SoU Will~ Wat~ Air ( lngnti0111 lnlttdlllion, anti Regio11al 
D~ Expo.ure Routn) Background (MCL 1s) (Rmtlm.tial (Rmdm.tiai (Recuational Con c./Range Scmario: Scmario) FUitlng RmUJttJIIl Indlutrlal (mglltg) Ingntion, & Scm arlo) 

Inhalation) 

pg/L p.g!L p.glmJ mglltg mglltg mglltg 

0.11 c 0.053 c 0.027C 0.7C 3.2C 
1200N 730N 270N 3800 s 3800S 
550N BON 120N 340S 340 s 

0.37N ~ 0.037N 0.014N 0.7N 6.8N 
0.00048 I 0.00005 c 0.00002C 0.005C I 0,041 C I 
110000 N IIOOON 4100N SAT SAT 

290N 29N liN 520N 5SOON . 9.1 N 0.91 N 0.34N 16N 170N 
470N 47N 18N 850N 8900N 

4000 2200N 220N .81 N 3900N 41000N 
2900N 290N liON 5200N 55000N 
730N 73N 27N 1300N 14000N 

2200N 220N 81 N 3900N 41000N 
370N 37N 14N 650N 6800N 
19C 1.8C 0.9C 130C 550C 

3.SC 0.33 c O.l7C 23 c IOOC 
73N 7.3N 2.7N 130N 1400N 
SSOON 0.14C 270N 9800N SAT 

Page 16 

i 

SoU Screm.lng Lnd 
Tranifenfrom SoU to: 

Air Ground 
Water 

mglltg mglltg 



Legend: MCL • Maximum Contaminant Level 
SAT • rislc-bascd value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi-Volatile Orpnic Compound 
"BUutkH • Minlllg tltltiJfor gmtralion of 

vabu. 

Cllmtical CIJ/Iur 

C11ntamitttJJ1t Group Cl4# 
Nam• 

RidLn~: 
AIB•ur 
c-ur• 
BIDnlr•Itr 

' 

Formic Acid 
F05ctyl- AI PEST 

Furan 

Furazolidone 
FurtUral PEST 

Furium 

Funnecyclox B2 

Oluf05inate-ammonium 
Olycidaldehyde 

Olyphosate PEST 

Haloxyfop-methyl 
Harmony PEST 

HCH(alpha) PEST B2 

HCH(beta) PEST c 
HCH (gamma) Lindane PEST 

HCH-technical PEST B2 

Heptachlor PEST B2 

Heptachlor epoxide PEST B2 

November7,1997 

EPA Region 6 
Human Health 

Meata-..) rJecl]lC ilcreemng LevelS 

Bllris: c- Cdl'dtt11gmic q]'«ts N • 11~11gmic q]'«ts 
E • EPA tlraft S11U Scr-.btg lAwJ. S • 611U •IJIJuGJi1111 C11llcmlrali1111 
M'•EPAMCL I•lngmi1111rotlie1111ly 

Rislr-Bautl Sctwning lAwU 

Drinlring Tap Ambimt Fish SoU 
SoU Waur Watw Air ( lngmion, Inhalation, IJIItl 
Rqional Dtrmal E.xpomr~ R11u.tn) 
Background (MCL'•) (Rmtlmtial (Rmtlmtial (R~alional 
Cortc.IRIJ/Ig• SCMariiJ: Scmario) Fishing RmthndaJ lnGstrlal 
(mglf<g) Ingmiort, & Scmario) 

lnlralali11rt) 

p.g!L p.g!L p.glmJ mg!lcg mgll<g mg!lcg 

73000N 7300N 2700N SAT SAT 
llOOOON llOOON 4100N SAT SAT 
37N 3.7N 1.4N 65N 680N 

0.018C\ 0.0016 c 0.00083 c 0.12C o.sc 
liON 52 N 4.1 N lOON 2000N 
0.0013 c 0.00013 c 0.00006C 0.009C 0.04C 

2.2C 0.21 c 0.11 c ISC 64C 
15N 1.5N 0.54N 26N 270N 
15N IN 0.54N 26N 270N 

700 3700N 370N 140N 6500N 68000N 
1.8N 0.18N 0.068N 3.3N 34N 
470N 47N 18N 850N 8900N 

0.011 c 0.00099 c o.ooosc 0.07C 0.3C 
0.37C 0,035 c 0.018 c 3C llC 

0.2 o.osc 0.0048 c 0.0024C 0.34C I.SC 

0.037C 0.0035 c 0.0018 c 0.3C I.IC 
0.1 0.2C 0.0014C 0.0007C 0.1 c 0.4C 
0.2 0.007C 0.00069C 0.00035 c o.osc 0.2C 

Poge17 

SoU ScrNning Ln~ 
I 

TriUU/t:nfrom SoU 111: 

Air Growtd 
Wat.,. 

mg!lcg mgll<g 

0.9E 0.0004E 
16E 0.002E 
4.2C 0.006 E 

0.3E 0.06E 
IE O.o3 E 



Legend: MCL • Maximwn Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximwn concentration 
PEST • Pesticide Herb • Herbicide 
VOC a Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
nBUutlt" • Mlnittg Jatafor gmwatiott of 
value. 

Clrmtietd CtJifen-
ContamintJifl Group Cl4n 

Nam~ 

RhltUvft.· 
AIB•JIJ4 
c-rtr' 
Blatt It• 104 

Hexabromobenzene I 

Hexachlorobenzene PEST B2 I 
Hexachlorobutad.iene voc c 

Hexachlorocyclopenwliene PEST 
Hexachlorodibenzo.p-dioxin mixture B2 
Hexachloroethane voc c 

Hexachlorophene svoc 
Hexahydro-1 ,3,S-trinitro-1,3,S-triazine c 
1,6-Hexamethylene diiJocyanate 

n-Hexanex 
Hexazinone PEST 
Hydrazine, hydrazine sulfate B2 

Hydrogen chi oride 
Hydrogen sulfide 
Hydroquinone 

Imazalil PEST 
lmazaquin PEST 
Iprodione PEST 

November7,1997 

EPA Region 6 
Human Health 

Mema-.l pecgcc ~creemng Levers 

Bw: c- carciltogmle ~«b N • ttiHI-etll'dnogmle ~«b 
E • EPA draft Soil SCJ'ftllittg 1Avd S • •oil•abmiJi<HC eot~MttraliiHI 

.M'•EP.A.MCL l•lttgatitHirout~IHily 

RU!t-Btu~d Scr~mittg Lnd6 

Drittltittg Tap Ambimt FUh Soil Soil Watw Watw Air ( lngatiOtt, /nhalatiiHI, tJifd Rqionlll 
Dmnlll E.xpon~r~ Rollin} BacJrgrouttd (MCL'•) (Rnltlmtilll (Rnldmtilll (R~~atiOttlll 

Conc./RtJifl~ Scm arlo: Scm arlo) FUhittg Ra/dmdtll lnautrltll (mglkl) lngation, & Scm arlo) 
Inhalation) 

pg!L pg!L pglmJ mglkg mglkg mglkg 

12NI 7.3 N 2.7N 130N 1400N 
I 0.04C 0.0039 c 0.002C 0.3C 1.2C 

8.6C 0.81 c 0.4C S7C 240C 

so 260N ~ 0.073 N 9.SN 4SON 4700N 
0.00001 1.4E-06 C S.OE-07C 7.2E-OS C 3.1E-04C 
48C 4.SC 2.3C 320C 1400C 

liN !.IN 0.41 N 20N 200N . 6.1 c O.S7C 0.29C 40C 170C 
0.1 N O.ot N 

350NI 210N 81 N 4700NI SAT 
1200N 120N 4SN 2200N 22000N 
0.022C 0.00037C 0.0011 c 0.2C 0.6C 

210NI 21 N 
1.8N IN 4.1N 6IOON I 230NI 
!SOON ISON 54N 2600N 27000N 

470N 47N IBN 8SON 8900N 
9100N 9ION 340N 16000N SAT 
I SOON ISON 54N 2600N 27000N 

Page 18 

Soil SCJ'ftllittg 1Avd 
TrtuUj'DTfrom Soil to: 

Air Ground 
Watw 

mglkg mglkg 

IE 0.8E 
IE 0.1 E 

2E JOE 

49E 0.2E 

32N 13N 



Legend: MCL • Maximum Contaminant Level 
SAT • rislc-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
"BltutJc" • Miniflg tlatafor gm~aliott of 
~alu~ 

Chmtical Cane~ 

Contamlflant Group Clut 
Nam~ 

RirkiAv~l: 
AIB•IfJ4 
c-ur 
BIDnk-JfJ4 

Iron 
Isobuunol VOC ' 
lsophorone PEST c 

lsopropalin PEST 
Isopropyl methyl phosphonic acid 
Isoxaben 

Lead 

Kepone PEST 
Lactofen PEST 
Linuron PEST 

lithium 
Londax PEST 
Malathion PEST 

Maleic anhydride SVOC 
Maleic hydrazide PEST 
Malononitrile voc 

Mancozeb PEST 
Maneb PEST 
Manganese and compo~mds 

November 7, I 997 

EPA Region 6 
Human Health 

Meata->l pecmc &}creentnl! Levets 

Bull: c- Ctudttogmk ,g"- N • 11011-c.udtrogm/c ,g"-
E • EPA tlraft Soil Scremiflg Lnft S • ,o/ltaJurllliotl eotrcmtrali011 
M' •EPAMCL I•lt~gntiOtt rout~ottly 

Rirk-Bud Scr~mlflg Lnftl 

Drinklflg Tap Ambimt ruh Soil 
Soil Wat~ Wat~ Air ( lflgmiofl, Inhalation, and 
Rqi011al 

D~al Expomr~ Routn) 
Backgroutld (MCL't} (Rmdmtial (Rmdmtial (R«rellliotlal 
Ccm~ang~ Scm arlo: Scmario) ruhlflg RtsldmdtJJ lndJutrltJJ 
(mg~g) lngnti011, & Scmario) 

Inhalation) 

p.g!L p.g/L p.glmJ mg~l mg~g mg~g 

11000 N I \lOON 4ION 23000N I SAT 
1800NI IIOON 4ION 20000N SAT 
710C 66C 33C 4700C 20000C 

SSON ). 55N 20N 980N IOOOON 
3700N 370N 140N 6500N 68000N 
!SOON !BON 6SN 3300N 34000N 

10-18 (UpWce Bioldnetic Model} 400N 2000N 

0.0037 c 0.00035 c 0.00018 c O.o3C 0.1 c 
73N 7.3N 2.7N 130N 1400N 
73N 7.3N 2.7N 130N 1400N 

730N 73N 27N !SOON 34000N 
7300N 730N 270N 13000N SAT 
730N 73N 27N 1300N 14000N 

3700N 370N 140N 6500N 68000 N 
ISOOON !SOON 6SON 33000 N SAT 
0.73N 0.073 N 0.027N 1.3 N 14N 

IIOON liON 41 N 2000N 20000N 
!SON 18N 6.SN 330N 3400N 

3S9-S50 ISON 0.052 N 6.S N 3SON S300N 

Page 19 

Soil Scr~mlflg Lnft 
TraniftnfromSoilto: 

Air Grouni 
Wat~ 

mg~g mg~g 

I 

3400E 0.2E 



Legend: MCL • Maximwn Contaminant Level 
SAT • rislc-based value above expected 
saturation point 
max • maximum c:oncentntion 
PEST • Pesticide Hetb • Herbicide 
VOC • Volatile Organic Compound 
SVOC- Semi-Volatile Organic Compound 
"Bliutk" •Mlnitrg tlataj11r gmwlllilHf of 
Wllue. 

Chmtical Cancer 
Contamilftutt Group Clan 

Name 
RUle Levrl: 
AIB•Io-" 
c-ur• 
Blank•Io-" 

I 

' 
Mephosfolan 
Mepiquat chloride PEST 
Mercuric chloride PEST 

Men:ury (inorganic) 
Men:ury (methyl) 
Merphos PEST 

Merphos oxide PEST 
Metalllll)'i PEST 
Methaaylonitrile voc 

Methamidophos PEST 
Methanol voc 
Methidathion PEST 

Methomyl PEST 
Methoxychlor PEST 
2-Methoxyethanolacel.!te 

2-Methoxyethanol 
2-Methoxy-5-nitroaniline 
Methyl acetate 

November 7, 1997 

EPA Region 6 
Human Health 

Meata~· pecmc olcreentng Levets 

Basis: c- Ctll'dn11gmic q]'«:a N •nM-arrcin11gmic q]'«:a 
E • EPA. draft S11il Scnmilfg Uvd S • •oo •aturlllitHI roncmJrllliM 
M' • EPA. MCL l•lngmiM route Mly 

Rhk-Bautl Scremilfg !Awu 

DrVtkilfg Tap .Ambimt FUh Soil 
Soil Watw Watw Air ( lngmitHt, lnhallllion, tutti 
Regional Dmnal Exposure Routn) 
Background (MCL's) (Rnitlmtial (Rmtlmtial (Rtcrrlllional 
Con c./Range Scmario: Scmario) Fbhilfg Rmttmdtd ln~td 
(mgt1rg) lngmion, & Scmario) 

lnhallllion) 

p.g!L pg/L pglm1 mgt1rg mgt1rg mgt1rg 

3.3 Nl 0.33N 0.12N 5.9N 180Nl 
I lOON! liON 41 N 2000N 61000Nl 
11 Nl I.IN 0.41 N 23Nl 610Nl 

0.10 2 liN \ 0.31 N 0.41 N 23N 5I ON 
3.7Nl 0.37N 0.14N 20N 200Nl 
I.IN 0.11 N 0.041 N 2.0N 21 N 

I.IN 0.11 N 0.041 N 2.0N 20N . 2200N 220N 81 N 3900N 41000N 
1.0 N 0.73 N 0.14N 1.3N S.l N 

1.8N 0.18 N 0.068 N 3.3 N 34N 
18000N 1800N 680N 33000 N SAT 
37N 3.7N 1.4N 65N 680N 

910N 91 N 34N 1600N 17000N 
40 I BON 18N 6.8N 330 N 3400N 

73N 7.3N 2.7N 130N 1400N 

37N 21 N 1.4N 6SN 680N 
I.SC 0.14C 0.069C 9.7C 41 c 
6IOON 3700N 1400N 20000N 84000N 

Poge 20 

Soil Scremilfg Uwl 
TrtuttjDYjrom Soil to: 

Air Ground 
IVIJier 

mg!A:g mg!A:g 

7E 3E 

41S 62 E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
•Btanlt" • Mining dataftJr gm~rlllion of 
valu~ 

Ch~cal Cll/fCir 
Contamintull Group Clas1 

Nam~ 

/Wk Ln-6.: 
AIB•Ir 
c-ur• 
Blank•Ir 

Methyl acrylate 
2-Methylaniline hydrochloride 
2-Methylaniline 

Methyl chloroearbonate 
4-{2-Methyl~hlorophenoxy) butyric acid HERB 
2-Methyl~hlorophenoxyacctic acid HERB 

2{2-Methyl-1,4-<:hlorophenoxy )propionic acid HERB 
Methylcyclohtrune 
Methylene bromide 

Methylene chloride voc 
4,4'-Methylene bi.s(2-chloroaniline) 
4,4'-Methylenebi.sbenzeneamine 

4,4'-Methylene bis(N,N'-dimethyl)aniline B2 
4,4'-Methylenediphenyl isocyanate 
Methyl ethyl ketone 

Methyl hydrazine 
Methyl isobutyl ketone 
Methyl methacrylate voc 

November 7, 1997 

EPA Region 6 
Human Health 

mema-.) pecr]rc L)creenmg LeVelS 

Buil: c- ctii'Cinogmlc q}'«b N • lftHt-ctrrdnogmic q}'«b 
E •EPA irtlftSoii.Scruttbtg Lnft S••oU11JJJulllitHt CtlltCmtrlllitHt 
M' •EPA MCL l•I~tgatitHtrt~tmtHtf¥ 

/Wk-Bas~d Scr~mbtg ~ 

Drinking Tap Ambimt Fish SoU SoU Wat~r Watc Air (Ingestion, Inhalation, tllfd R~lonal 
Dl'l7nal E.xpomr~ RoutD) Background (MCL'r) (Rtsidmtial (Rtsidmtial (R~~ational Conc./Rtllfge Scmario: Scmario) Fishing RmtUnttaJ lntburrlal (mglf<g) Ingestion, & Scmario) 

Inhalation) 

pg/L pg/L pglmJ mgl1rg mgl1rg mgl1rg 

1100 N I liON 41N !SON S20N 
0.37C 0.035 c 0.018 c 2.SC IIC 
0.28 c 0.026 c O.OI3C 1.9C 7.9C 

37000N 3700N 1400N 6SOOON SAT 
370N ) 37N 14N 6SON 6800N 
18N 1.8N 0.68 N 33 N 340N 

37N 3.7N 1.4N 65 N 680N 
31000N 3IOON S6000N SAT 
61Nl 37N 14N 6SON 6800N 

4.3C 3.8C 0.42C liC 2SC 
0.52 c O.Q48 C 0.024C 3.4C lSC 
0.27 c O.o25 C 0.013 c 1.8C 7.6C 

I.SC O.I4C 0.069C 9.7C 41 c 
O.o35 N I 0.021 N 0.37N 3.9N 
1900N IOOON 810N 8700N 34000N 

0.061 c O.OOS7C 0.0029 c 0.4C 1.7C 
2900N 84N liON S200N SSOOO N 
2900N 290N liON S200N SSOOO N 
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SoU Scr~ming Lnd 
TrD.IU[~r<from SoU to: 

I 

Air Ground 
Watc 

mglf<g mgl1rg 

I 
I 

60S !SOON 

7E 0.01 E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-b85ed value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compowtd 
SVOC • Semi-Volatile Organic Compound 
MBlalfk" • Mlnilfg data for gmwati011 of 
I'GiuL 

ChmriciJl Cancw 
Contaminant Group Ctu. 

Name 
RUkU..~L· 

AIB•Ur 
o-ur• 
Blank•1Q4 

2-Methyl-5-nitroaniline ' 
Methyl parathion svoc 
2-Methylphcnol (o-a-esol) svoc 

3-Methylphcnol (m-cresol) svoc 
4-Methylphcnol (p-<:resol) svoc 
Methyl styrene (mixture) 

Methyl styrene (alpha) 
Methyl tertbutyl ether (MTBE) voc 
Metolaclor (Dual) PEST 

Metribuzin PEST 
Mirex PEST 
Molinate PEST 

Molybdenum 
Monochlorarnine 
Naled PEST 

2-Naphthylamine svoc 
Napropamide PEST 
Nickel refinery dust A 

November 7, 1997 

EPA Region 6 
Human Health 

Meata~· oecmc ~·creentng_Levets 

Bam: CooetU"ditogmlcqf«U N•nM-arn:inogmicqf«U 
E • EPA haft Soil Scrunilfg lAvft S • 1oil1aturati011 COftcm/ratiOII 
M'•EPAMCL l•lngnti""~""ly 

Rislc-Bu~tl Scrrming U..w 

Drinking Tap Ambimt F&lt Soil 
Soil Watw Watw Air ( lngntion, lnltaUuion, anti 
Rrgional Dt:mtal Expoturr Routn) 
Background (MCL'•) (Rnitl~ntial (Rnitlmtial (Rta'f'ational 
Con c./Range Scmario: Scmario) F&lting Ruldmllal Intbutrlal 
(mgllcg) lngntion, & Scmario) 

InltaUuion) 

p.g!L p.g!L p.glm1 mgllcg mgllcg mgllrg 

2C O.I9C 0.096C 13C 58 c 
9.1 N 0.91 N 0.34N 16N 170N 
!BOON !BON 68N 3300N 34000N 

I BOON\ !BON 68N 3300N 34000N 
!BON IBN 6.8N 330N 3400N 
60N 42N 8.1N 220N 1200N 

430N 260N 9SN IBOON 8100N . 180N 3100N 6.8N 330N 3400N 
S500N SSON 200N 9800N SAT 

910N 91 N 34N 1600N 17000N 
0.037C 0.003SC 0.0018 c 0.2SC I.!C 
73N 7.3N 2.7N 130N 1400N 

!SON 18N 6.8N 380N 8500N 
3700N 370N 140N 6500N 68000N 
73N 7.3N 2.7N 130N 1400N 

0.00052C I o.oooosc 0.00002C 0.005 C I 0.04CI 
3700N 370N 140N 6500N 68000N 

0.0075 c 

Page22 

' 

Soil Scr~milfg Uvr1 
Trarufenfrom Soil to: 

Air Ground 
Wata 

mgllcg mgllrg 

28 s 0.041 N 
12000 s 6E 

lOON IN 

8.8S 7.5 N 



Legend: MCL • Maximum ContAminant Level 
SAT • risk-based Vliue above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi-Volatile Orpnic Compound 
"Bltutk" • Mlnlnt lata for tm,.ation of 
value. 

Clrmtietd CIUICI!r 
Contambtllllt Group Clan 

Ndl1tc 
Rirk IAvcl: 
AIB-ur 
c-ur• 
Blank•Ur 

Nickel and compounds 
Nickelsubsulfide A ' 
Nitnpyrln PEST 

Nitrate 
Nitric Oxide 
Nitrite 

2-Nitroaniline svoc 
3-Nitroaniline svoc 
4-Nitroaniline svoc 

Nitrobenzene voc 
Nitrofurantoin 
Nitrofurazone 

Nitrogen dioxide 
Nitrogllanidine 
4-Nitrophenol 

2-Nitropropane VOC 
N-Nitrosodi-n-butylomine VOC B2 
N-Nitrosodiethano1omine B2 

Navember7,1997 

EPA Region 6 
Human Health 

Meata-\l vecmc l)·creemnl! LevelS 

Buil: c- etrrdttotmlc qfn:a N • n0tt-C41'd11otmic qfn:a 
E • EPA haft SoU Sawnbtt lAM S • 60il •dbudliOff COffemtrdliOff 
M' •EPA MO. l•lntmiOff I'Otltc Offly 

Rirk-Btn~tl Sc:r~mlttt lAwU 

Drlttklttf Tap Amblmt Fbh Soil 
Soil Wat,. Watl!r Air ( lngntion,lnhtdation, 1111tl 
R~glonal D,.,.al Expow.rc Roula} 
Backtround (MCL'•) (Residmtial (Residmtial (Rcc:rcational 
Conc./Rantc Scm arlo: Scm arlo) Fbhlttt RmdmJJGJ /ntbutrlGJ 
(mg!Ttg) lngation, d Scm arlo) 

ll!haltUion) 

pg/L pg/L pglmJ mg!Ttg mg!Ttg mg!Ttg 

16 100 730N 73N 27N !SOON 34000N 
0.0037C 39000C 

SSN S.S N 2N 98N IOOON 

10000 SBOOON., S800N 2200N SAT SAT 
3700N 370N 140N 6SOON SAT 

1000 3700N 310N 140N 6SOON SAT 

2.2N 0.21 N 0.081 N 3.9N 41N . liON I liN 4.1N 230NI 6IOONI 
liON I liN 4.1N 230NI 6100NI 

3.4 N I 2.1 N 0.68N 33N 340N 
2600N 260N 9SN 4600N 48000N 
0.04SC 0.00067C 0.0021 c 0.3C 1.3C 

31000N I 3700N 1400N SAT SAT 
3700N 370N 140N 6SOON 68000 N 
2300N I 230N 84N 4800N I SAT 

3S C 0.00067C 
0.012C 0.0011 c 0.00058 c 0.08C 0.4C 
0.024C 0.0022C 0.0011 c 0.2C 0.7C 
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Soil Sc:r~lttt Uvd 
Trtuuf,..from Soil to: 

Air Ground 
WtJt.,. 

mg!Ttr mg!Ttg 

6900E 21 E 

IIOE O.Q9 E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
"Blmtk" • Mlnbtg da14for gmn-trtio11 of 
I'IJbU. 

Chmrical CtJJtcn-
CotttamintJJtt Group Clan 

Name 
RUI<Ln~l: 
AIB•JQ4 
c-Jtr' 
BIMI<•JQ4 

' 

N-Nitrosodiethylarnine svoc B2 
' N-Nitrosodimethylarnine svoc B2 

N-Nitrosodiphenylarnine svoc B2 

N-Nitroso di-n-propylarnine svoc 
N-Nitroso-N-methylethylarnine B2 
N-Nitrosopyrrolidine 1 B2 

m-Nitrotoluene 
o-Nitrotoluene 
p-Nitrotoluene 

Norflurazon PEST 
NuStar PEST 
Oct3bromodiphenyl ether 

Octahydro-1357-tetranitro-1357-tetrazocine 
Oct3methylpyrophosphoramide svoc 
Otyzalin PEST 

Oxadiazon PEST 
Oxarnyl PEST 
Oxyfluorfen PEST 

Navember7, 1997 

EPA Region 6 
Human Health 

Meara-.} rJecgrc &lcreemng LevelS 

Bui.: c- Cdl'dllogmlc 1/J«b N •tttHt-ctll'dttogmlc 1/J«b 
E • EPA JrGft SoU Sawttillg lAvft S • roU raturtl:tiott CtHtMilrtrtitHt 
M'•EPAMCL I•l~tgntiottroutetHtly 

RUI<-Btuu Scnmbtg lAvftr 

Drill king Tap Ambimt Ftrh SoU 
SoU Watn- Watn- Air ( l~tgntiolt, llfhaliJijo,., tJJti R~gio11al 

Dermal Expomr~ Routn) Backgroutti (MCL'r) (Rmdmtial (Rmdmtial (R«r~trtio11al 
Cottc.!RtJJtg~ Scmario: Scmario) Ftrhlng RtsltknJIIIl lntbutrllll (mgll<g) l11gntiott, & Semario) 

l1thalatio1t) 

pg/L pg/L pglm3 mg!l<g mgll<g mglf<g 

0.00045 c 0.00004C 0.00002 c 0.003C O.oJ C 
0.0013 c 0.00013C 0.00006C 0.009C 0.04C 
14C 1.3C 0.64C 91 c 390C 

0.0096C) 0.00089 c 0.00045 c 0.06C 0.3 c 
0.0031 c 0.00028 c 0.00014C O.Q2C 0.09C 
0.032C 0.0029C 0.0015 c 0.2C 0.9C 

61 NI 37N 14N 650N 6800N 
61 NI 37N 14N 7BONI 20000N I 
61 Nl 37N 14N 650N 6800N 

1500NI !SON 54N 31000 N I 
26N 2.6N 0.95N 46N 480N 
liON liN 4.1N 200N 2000N 

!BOON I BON 68N 3300N 34000N 
73N 7.3N 2.7N 130N l400N 
!BOON I BON 68N 3300N 34000N 

IRON IBN 6.8N 330N 3400N 
200 910N 91 N 34N 1600N 17000N 

liON liN 4.1 N · 200N 2000N 
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SoU Scnmbtg U,r/. 
Trans/*"' from SoU to: 

Air Gror.tttd 
Willa 

mglf<g mglf<g 

29C 0.2E 

0.014C 0.00002 E 

460S 0.42 N 
460S 0.42N 
460S 0.42 N 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
uturation point 
nwt • maximum concenttation 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Canpound 
SVOC • Semi-Volatile Orpnic Compound 
"Bltutl" • Mlmng illlllfor gm*'ation of 
valu«. 

C!tmtletd Cdlf~ 

Conttunlntvlt Group cw. 
NtJHt« 

RUk lAvft: 
.MJ•Jtf4 
c-rtf4 
Bltutk-ltf4 

Paclobutrazol PEST 
Panquat PEST ; 

Parathion PEST 

Pebulate PEST 
Pendimethalin PEST 
Pentabromo-6-<:hloro cyclohexane 

Pentabromodiphenyl ether 
Pentachlorobenzene 
Pentachloronitrobenzene svoc 

Pentachlorophenol PEST 
Permetluin PEST 
Phenmedipham PEST 

Phenol svoc 
m-Phenylenediamine svoc 
p-Phenylenediamine svoc 

Phenylmercuric acetate 
2-Phenylphenol 
Ph orate PEST 

------

Novcmber7,1997 

EPA Region 6 
Human Health 

Meara~ rJeClflC .:;creenrng LeveLS 

Btuh: ()o Ctlrdnogmlc ~«b N •nDtt-Ctll'dnogmlc ~«b 
E • EPA tlrtift Soil Sawtting Lnd S • ml•llbulltion eottcmtretiDII 
Jl'•EPAMCL l•lngntUMI"'fltum!y 

RUk-Btu~d Scumlng Lnm 

Drinking T~~p AHtbimt EU!t Soil Soil IVIIIw IVIIIw Air (lngntion, InltalatitHt, tv1d R~giontd 
DD?rltd Expo111r~ Ro11.tn) Bacltground (MCL'•) (Rmdmtitd (Rmdmtitd (R«uatitHttd 

Conc.!Rtvlg~ Scm arlo: &mario) FUlling Rmundal lntbu1rlal (mglkg) lngntion, & Scm arlo) 
Inhalation) 

pg!L p.g!L p.glntJ mg!ltg mg!ltg mg!ltg 

470N 47N 18N 850N 8900N 
160N l6N 6.1 N 290N 3100N 
220N 22N 8.1 N 390N 4100N 

!BOON\ !SON 68N 3300N 34000N 
I SOON 150N 54N 2600N 27000N 
2.9C 0.27C 0.14C 19C 83C 

73N 7.3 N 2.7N 130N 1400N . 4.9NI 2.9N I.IN 52N S50N 
O.o41 C I 0.024 c O.OI2C 1.7C 7.3C 

I 0.56C 0.052 c 0.026 c 2.5C 7.9C 
1800N 180N 68N 3300N 34000N 
9100N 910N 340N 16000N SAT 

22000N 2200N 810N 39000N SAT 
220N 22N 8.1 N 390N 4100N 
6900N 690N 260N 12000N SAT 

2.9N 0.29N 0.11 N 5.2N S5N 
3SC 3.2C 1.6C 230C 980C 
7.3N 0.73 N 0.27N 13N 140N 
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Soil Scnmlng lAvft 
TriUU/nYfrom Soil to: 

I 

Air Gro11.nd 
Wattr 

mg!ltg mg!ltg 

IIOS 3.9N 

570N 48N 

7.9C 0.2E 

21000 s 49E 



Legend: MCL • Maximwn Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC ~Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
·"Bllutl" • Mlnilfg tlatllfor gmualiOif of 
wwu. 

Chmtical Cllltcu 
CofltamUtiUit Group C1JJn 

Nam~ 

Risi!Lnft: 
AIB•ltr 
c- J(J'' 
Bllutlt•ltr 

I 

Phosmet PEST I 

Phosphine I 

Phosphoric acid 

PhosphO!U! (white) 
p-Phthalic acid 
Phthalic anhydride svoc 

Picloram PEST 
Pirimiphos-methyl PEST 
Polybrominated biphenyls 

Polychlorinated biphenyls (PCBs) I svoc B2 
Aroclor 1016 
Aroclor 1254 

Polychlorinated tetphenyls (PCTs) 
Polynuclear aromatic hydrocarl>on.s 
Acenaphthene svoc 

Anthracene svoc 
B~a)anthracene svoc 
Ben20[b)fluoranthene svoc B2 

November?, 1997 

EPA Region 6 
Human Health 

meata-L<;· rJeClJlC Alcreemnl! Levets 

Btuil: c- Cdt'dtrogmic q]"«U N • lfott-t:#l'dnogmic q]"«a 
E • EPA iraft SoU Sawnittg lAvd S • .oi.l 1tlbmlti01t co~tcmtratiOif 
M'•EPAMCL I•l~tgntiOifrotd~Oiti, 

Risii-BtuMSt:umittg ~ 

Drinltittg Tap Ambimt Ft.h Soil SoU Watu Watu Air ( llfgntiolf, lflhtdaliOif, tu~tl R~gioflld 
Dumal Expomr~ Routrs) Badrgrouflll (MCL'•) (Rmtlmtial (Rmtlmtial (R~alioflal 

Coflc./RIUig~ St:mario: Scmario) Ft.hittg Ruldmdal lnthurrlal (mg!ltg) Jngrstion, & Scmario) 
/flhlllnliofl) 

p.g/L p.g/L p.glm.1 mg!ltg mg!ltg mg!ltg 

730N 73N 27N 1300N 14000N 
liN 0.31 N 0.41 N 20N lOON 
lOON I ION 

0.73 N I} 0.073 N 0.027N 1.6NI 41 Nl 
37000N 3700N 1400N SAT SAT 
73000N I 130N 2700N SAT SAT 

2600N 260N 95N 4600N 48000N . 370N 37N 14N 650N 6800N 
0.0076 c 0.0007 c 0.00035 c 0.05 c 0.2C 

0.5 0.009C 0.00081 c 0.00041 c O.o7C 0.3C 
2.6N 0.26N 0.095 N 4.9N 65 N 
0.73N 0.073N 0.027N 1.4N 19N 

0.015CI 0.0014 c 0.0007C 0.14CI 1.3CI 

370N 220N 81N 360 s 360S 

!SOON IIOON 410N 19S 19 s 
0.092C 0.01 c 0.0043C 0.6C 2.6C 
0.092C O.ot C 0.0043C 0.6C 2.6C 
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Soil Scnmittg Uvft 
Transfrnfrom Soil to: I 

I 

Air Groufld 
Watu 

mg!ltg mg!ltg 

SAT I 
120S 200E 

6.8 s 4300E 
27 s 0.7E 

i 
23S 4E 



Legend: MCL • Maximum Con!Mninant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic CompoUnd 
SVOC • Semi-Volatile Organic Compound 
"BIAtrlc" • Mining tht•for gmn-aliott of 
l'ctlu~ 

ChmtiCtll CtiiiCW 
Contllltlitrdlft Group euu. 

N.m« 
RUir.LiwL· 
AIB•I(r' 
c-ur• 
Bltllllr.• ur 

8enzo[lc)fluoranthene svoc 82 
8enzo[ a )pymte svoc 82 
Carbazole svoc 

Chrysene svoc 
Dibenz( a,h ]anthracene svoc 
F1uoranthene svoc 

F1uorene svoc 
lndeno{l,2,3-cd)pymte svoc 82 
Naphthalene svoc 

Pyrene svoc 
Prochloraz PEST c 
Profluralin 

Prometon PEST 
Prom ellyn PEST 
Pronamide PEST 

Propachlor PEST 
Propanil PEST 
Propargjte PEST 

November?, 1997 

EPA Region 6 
Human Health 

MeOla-l) pecqrc t}Creenmg Levets 

Bam: c- CfU"dnogmic q}"«b N •trot~-ctlrdnogmic qj"«a 
E • EPA draft SoU Scnmitrg Lnd S • roU raturaliotr concmtraliOft 
M'•EPAMCL l•lngmiot~rotlt«on/,y 

RUir.-Bu,tl Scr'tflitrg lAwU 

Drltrkitrt Tap Ambimt Fhlt Soil Soil Wllln- Wtltn- Air ( lngmiott, /trltlllaliott, t111tl R'tiontd 
Dmnlll Exponu' Routn) B•clr.growttl (MCL'r) (Rmtlmtial (Rmtlmtitd (R~«aliOfltd 

Conc./Rtllft' Scmarlo: Scmtuio) Fhltitrg RmUntJIII lntbutrlal (mgllr.g) lngmiDfl, & Scmarlo) 
/nhlllalion) 

p.g!L p.g!L p.glmJ mgllr.g mgllr.g mgllr.g -. 

0.92C 0.1 c 0.043 c 6.1 c 26C 
0.2 0.0092C 0.001 c 0.00043 c 0.06C 0.3C 

3.4CI 0.31 c 0.16C 32Cl 290CI 

9.2 c :. IC 0.43 c 24S 24 s 
0.0092C 0.001 c 0.00043 c 0.06C 0.3 c 
1500N 150N 54N 2600N 27000N 

240N !SON 54N 300 s 300S . 0.092 c O.ot C 0.0043 c 0.6C 2.6C 
240N !SON 54N 800S 800 s 

IIOON liON 41 N 2000N 20000N 
4.5Cl 0.42C 0.21 c 30C I30C 
220N 22N 8.1 N 390N 4100N 

SSON SSN 20N 980N IOOOON 
!SON ISN 5.4N 260N 2700N 
2700N 270N lOON 4900N SIOOON 

470N 47N 18N 850N 8900N 
I BON IBN 6.8N 330N 3400N 
730N 73N 27N 1300N 14000N 
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SoU Scr-ung Lnd 
Trtutsf«r7from Soil to: 

Air Growttl 
Wtlttr 

mgllr.g mgllr.g 

4E 
II S 4E 
II S 0.5E 

3.6S IE 
7.2 s II E 
68 s 980E 

89 s 160E 
280S 35 E 
180 s 30E 

56 s 1400E 



Legend: MCL • Maximum Contaminant Level 
SAT • rislc-based value above expected 
saturation point 
malt • maximum c:oncentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compolttld 
"Bliutk" • Mining llltafor gmwllliott of 
vaiu .. 

O.mtictd C1111tce-
Contami.nllllft Group Clan 

Name 
Risk IAvd: 
AAJ•Ifr 
c-ur• 
Bumk•Jfr" 

Propargyl alcohol voc 
Propazine PEST 
Prophftlll PEST 

Propiconazole PEST 
Propylene glycol 
Propylene glycol, monoethyl ether 

Propylene glycol, monomethyl ether 
Propylene oxide 82 
l'umlit PEST 

Pydrin PEST 
Pyridine voc 
Quinalphos PEST 

Quinoline 
Resmethrin I PEST 
Ronnel PEST 

RDX (Cyc:lonite) c 

Rotenone PEST 
Sevey PEST 
Selenioll5 Acid 

November 7, 1997 

EPA Region 6 
Human Health 

Meata~· rJeci!lc ~icreemne Levets 

Buir: c- carcbrogmic q]"«a N •ttOtt-crrrcinormlc q]"«a 
E • EPA draft Soil Scrunlng Lnft S • •oil•llbtrllliott cottcmtratitHt 
M'•EPAMCL l•lttgmiOttrtJMteotdy 

Risk-Bud Scremittg lAwU 

Drinkittg Tllf' Ambimt Fish Soil Soil Watw Watw Air ( lttgutiott, Ittha.latiott, tutti Rrglontd 
DDmtd Exponue Routa) Background (MCL'•) (Raidmtial (Raitlmtitd (RecrellliOttal Conc./Rtutg• Somario: Scmario) Fishittg RmUntJat lntlustrlat (mgll<g) lngmion, & Scmario) 

Itthalation) 

p.g!L p.r!L p.glnd mgll<g mgll<g mgl1<g 

73N 7.3N 2.7N 130N 1400N 
730N 73N 27N 1300N 14000N 
730N 73 N 27N 1300N 14000N 

470 N ;:, 47N ISN 850N 8900N 
730000 73000N 27000N SAT SAT 
26000N 2600N 950N 46000N SAT 

26000N 2100N 950N 46000N SAT . 0.22C 0.49C 0.013 c 2.7CI 24C I 
9100N 910N 340N 16000N SAT 

910N 91 N 34N 1600N 17000 N 
37N 3.7N 1.4 N 65N 680N 
18N 1.8N 0.68N 33 N 340N 

0.0056C 0.00052 c 0.00026C 0.04C 0.2C 
1IOON liON 41N 2000N 20000N 
!SOON I BON 68N 3300N 34000N 

6.1 c 0.6C 40C 170C 

150N 15N 5.4N 260N 2700N 
910N 91 N 34N 1600N 17000N 
180N IBN 6.8N 330N 3400N 
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! 

Soil Scnmittg IAvd 
Trtutifn-.fromSoil to: 

Air Ground 
Watw 

mg11<g mgl1<g 

I 

I 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide I 

VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
•BI""k" • Mlnilfg tlillll/or gmn-llli0t1 of 
valu& 

Chmrlcal Out«r 
Contammam Group C7Jin 

Name 
RhklAvd.· 
AIB•Ur• 
c-Jft' 
BlarrA-Jft' 

Selenium 
Selenouru 
Sethoxydim PEST 

Silver end compounds 
Simazine PEST 
Sodium azide 

Sodium diethyldithiocarbamate 
Sodium fluoroaoetate PEST 
Sodium metavanadate 

Strontium, stable 
Strychnine PEST 
Styrene voc 

Systhane PEST 
2,3,7,B-TCDD (dioxin) 
Tebuthiuron PEST 

Temephos PEST 
Terbacil PEST 
Terbufos PEST 

-

November 7, 1997 

EPA Region 6 
Human Health 

MeaJa-.) rJecqtc f)Creemng Levets 

Blllil: c-~ogmicqJ- N•n~ogmicqJ-
E • EPA haft SoU SCIWfting Lna. S • .,U •aturllliOtl concmtration 
M'•EPAMCL l•lngntiOtlrotdeortly 

Rhk-BtU~tl Scummg Lna.. 

I>Mkmt Tap Ambimt Ftrlr SoU SoU Watw Watw Air ( lngtttion,lnhalllliOfl, """ Rqi0t1al 
Dmrtal Exponu~ Routn) Baclcgrountl (MCL'•) (Rnitlmtial (Rnitlmtial (R«rutumal 

Conc./Rang~ Scmario: Scmtuio) Ftrlrmg Raldmlltd lntbutrllll (mg!lg) lngntion, & Scmario) 
lnhlllation) 

pg!L pg!L pglm1 "''""' """"' mg!lg 

0.2 so I SON IBN 6.BN 3BON B500N 
I BON IBN 6.BN 330N 3400N 
3300N 330N 120N S900N 61000 N 

O.ot-S !SON ) IBN 6.BN 3BON B500N 
4 0.6C 0.052C 0.026C 3.7C 16C 

!SON 15N 5.4N 260N 2700N 

0.2SC 0.023 c 0.012 c 1.6C 7.1 c . 0.73N 0.073 N 0.027N 1.3N 14N 
37N 3.7N 1.4N 6SN 680N 

22000N 2200N BION 46000N SAT 
liN I.IN 0.41 N 20N 200N 

100 1600N IOOON 270N 2200S 2200S 

910N 91 N 34N 1600N 17000N 
3E-OB 4.SE-07C 5.4E-08 C 3.BE-06C 2.4E-05 c 

2600N 260N 95N 4600N 48000N 

730N 73N 27N 1300N 14000N 
470N 47N ISN BSON B900N 
0.91 N 0.091 N 0.034N 1.6N 17N 
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SoU SCIWfting IAvd 
T'rafu/enfrom SoU to: 

Air Ground I 

Watw 

""""' mgllg 

3E 

1400E 2E 



Legend: MCL • Maximum ContAminant Level 
SAT • risk-based value above expected 
saturation point 
IMlt • maximum c:oncentntion 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Organic Compound 
nB11111A" • Mining tlmfor gmf!l'llliolf of 
vdbu. 

Chmtlcal CtutCf!l' 
Conttunitttutt Group Clan 

Namf! 
Risk IAvd: 
Am-Jq4 
c-ur• 
Bltutk•Jq4 

Terbuttyn PEST 
1,2,4,S-T etrachlorobenzcne svoc 

' 1,1,1,2· Tetrachloroethane voc c 

1,1,2,2-Tetrachlorocthane voc c 
Tetnchloroethylene (PCE) voc 
2,3,4,6-Tetrachlorophcnol svoc 

p,a,a,a-Tctnchlorotolucne 
Tetnchlorovinphos PEST 
Tetnethyldithiopyrophosphate PEST 

T ctncthyllcad 
1,1,1,2-T ctrafluoroethanc 
Thallic oxide 

Thallium 
Thallium acetate 
Thallium carbonate 

Thallium chloride 
Thallium nitnte 
Thallium selenite I 

-- --

November 7, 1997 

EPA Region 6 
Human Health 

Meata~· 'Jectttc ~·creenmg LevelS 

Bam: c- carcinogmic ~«:a N • nDff-CtlrCinogmic ~«:a 
E • EPA tlraft SoU Sa-UIIittg Lnd S • 1oU •llblrllliDtl CDttcmtrllliDff 
M' •EPA MCL l•lngntiDtt """'" Dlfly 

Risk-BtU~tl Saf!mittg w..U 

Drinking Tap Amblmt FTm SoU SoU Watf!l' Watf!l' Air ( lngntio11, lnhalJJtior~, tutd Rrgio11al 
Dermal Expomr~ Routt:S) Badtgrou11tl (MCL'•) (Rt:Sidmtial (Rt:Sidmtial (R~f!tllional Collc.!Rtutgf! Scmario: Scm arlo) Fhhittg R<S/4mdal lntburrlal (mglftg) l11gt:Stiolf, cl Scm arlo) 

lnhtWJtior~) 

pg/L pg/L pglm3 mglftg mglftg mglftg 

37N 3.7N 1.4N 6SN 680N 
liN liN 0.41 N 20N 200N 
4.3C 2.4C 1.2C 48 c 120C 

O.S5C \ 0.31 c 0.16C 9C 24C 
5 l.lC 3.1 c 0.061C 7C 25 c 

liOON liON 41 N 2000N 20000N 

0.00053 C I 0.00031 c 0.00016C O.Q2C 0.1 c . 2.8 c 0.26C 0.13 c 19C 79C 
!8N 1.8 N 0.68N 33N 340N 

0.0037 N 0.00037N 0.00014N 0.006 NI 0.07N 
140000 N I 84000N 
2.6N 0.26N O.Q95 N S.4 N 120N 

20 
3.3 N 0.33 N 0.12N 6.9N !SON 
2.9N 0.29N 0.11 N 6.1 N 140N 

2.9N 0.29N 0.11 N 6.1 N 140N 
3.3N 0.33N 0.12N 6.9N !SON 
3.3N 0.33N 0.12N 6.9N !SON 
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SoU Sa~mittg wd 
TriiJUfrnfrom SoU to: 

Air Ground 
Watw 

mglftg mglftg 

91 N 0.69N 

0.4E 0.001 E 
II E 0.04E 

I 

0.00068 N 0.000034 N 

0.4E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
aaturation point 
max a maximum concentration 
PEST • Pesticide Hetb e Herbicide 
VOC a Volatile Organic Compound 
SVOC a Semi-Volatile Organic Compound 
"Bl4nk" • Mining illlafor gmertlliiHt of 
valu~ 

Chemical Ca~~cer 
Contaminant Group CIJUI 

Nam• 
RUkLn.t: 
AIB•Jtr 
c-J~' 
Blank• Jtr 

I 

i Thallium sulfate 
i Thiobencarb PEST 

2-{Thiocyonomethyllhio )-benzothiazole 

Thiofanox 
Thiophanate-methyl PEST 
Thinm PEST 

Tin and compounds 
Toluene voc 
Toluene-2,4-<liamine 

Toluene-2,5-diamine 
Toluene-2,6-diamine 
p-Toluidine 

Toxaphene PEST B2 
Tralomethrin PEST 
Triallate PEST 

Triasulfuron PEST 
1,2,4-Tribromobenzene 
Tributyltin oxide (TBTO) PEST 

Navember7, 1997 

EPA Region 6 
Human Health 

Meata~· peci/IC ~icreemnl! Levets 

Btui.r: c- CIUdnogmic qf«b N • lftHt-ctrrdttogmic 'if«~~ 
E • EPA. tlraft Soil Scrfttling lAva S • 1oU 1lllurtltio~t concmtrlllitHt 
M' •EPA.Ma. I•l~tgmiDII rout« ""o/ 

RUk-Bu~d Scr«ming I.Avftl 

Drinking Tap .Ambimt Fish Soil SoU WaJer Wlller Air ( lngmiDif,lnlralatiolf, a~~d R~gional 
Dermal Expontr« Routa) Badtgrolltli (MCL'•) (Raidmtial (Raidmtial (Recr«lllional 

Cone./Ra~~g• Scmario: ScL~tario) Fishing Rnfthnlllll ltttbutrllll (mgtlll) lngation, cl Scmario) 
Inhalation) 

pg/L pg/L pglmJ mgtllg mgtllg mgtllg 

' 

2.9N 0.29N 0.11 N 6.1N 140N 
370N 37N 14N 650N 6800N 
liOON liON 41N 2000N 20000N 

liN ). l.IN 0.41N 20N 200N 
2900N 290N liON 5200N 55000N 
180N 18N 6.8N 330N 3400N 

122 22000N 2200N BlON 46000N SAT . 1000 720N 420N 270N 1900N 2700 s 
0.021 c 0.002C 0.00099 c O.lC 0.6C 

22000N 2200N 810N 39000N SAT 
7300N 730N 270N 13000N SAT 
0.3SC 0.033C 0.017C 2.3C toe 

3 0.061 c 0.0056 c 0.0029C 0.4C 1.7C 
270N 27N ION 490N SIOON 
470N 47N IBN BSON 8900N 

370N 37N 14N 650N 6800N 
30NI t8N 6.8N 330N 3400N 
l.IN O.ll N 0.041 N 2N 20N 
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SoU Scr«ming I.Avrl 
Transfenfrom Soil to: 

Air Ground 
Water 

mgtllg mgtllg 

520E 5E 

5E 0.04E 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compound 
SVOC" Semi-Volatile Organic Compound 
"Billltk" •Missing data for gmD'tllion of 
valu,_ 

Chmtical Can en-
Contaminant Group ClJJn 

Nam~ 

Riskl.n~L· 

A.IB•ur 
c-rrr• 
BtJutk•llr 

2,4,6-Trichlorooniline hydrochloride 
2,4,6-Trichloroaniline 
1.2.4-Trichlorobenzene voc 

1,1,1· Trichloroethane voc 
1,1,2-Trichloroethane voc 
Trichloroethylene (TCE) voc 

Trichlorofluoromethane voc 
2,4,5-Trichlorophenol svoc 
2,4,6-Trichlorophenol svoc B2 

2,4,5-Trichlorophenoxyacetic acid PEST 
2-(2. 4,5-Trichlorophenoxy )propionic acid PEST 
1,1,2-Trichloropropane 

1,2,3-Trichloropropane 
1,2,3-Trichloropropene 
1,1,2-Trichloro-1,2,2- trifluoroethane 

Tridiphone PEST 
Triethylamine 
Trifluralin PEST c 

November 7, 1997 

EPA Region 6 
Human Health 

Mema...:; pect}lC olcreemng Levets 

Buis: c- cardnogmic ~«b N •nOtt-ctU'Cinogmlc ~«b 
E • EPA draft Soil ScrHIIittg Uvd S • soil saturlllioll concmtrati.Ott 
M' • EPA MCL l•lngmiM rouu only 

Illik-Bautl Scr~mittg Lnm 

Drinking Tap A.mbimt Fish Soil Soil Watn- Watn- Air ( lngmion, lnhalati.Ofl, and R~gi0t1al 
Dmnal E.Jq>onu~ Routn) Bade ground (MCL's) (Rnidmtial (Rnidmtial (R~~ati.onal 

Conc./Rang~ Scmario: Scm arlo) Fishing RmtUndtll lnGstrltll (mg!l<g) Ingmion, cl Scmario) 
Inhalation) 

pg!L pg!L pg/,U mgll<g mgll<g mgll<g 

2.3 c 0.22 c 0.11 c 15C 66C 
2.0C 0.18C 0.093C 13C 56C 

70 l90N 210N 14N 620N 5900N 

200 l300N\ IOOON 120N 3200N 30008 
5 0.2C 0.11 c 0.055 c 1.4C 3.3 c 
5 1.6C IC 0.29C 7.1 c 17C 

1300N 730N 410N 710N 2400N 
3700N 370N 140N 6500N 68000N 
6.1 c 0.57C 0.29C 40C 170C 

370N 37N 14N 6SON 6800N 
290N 29N liN 520N 5SOON 
30N IBN 6.8N 51 N 190N 

0.0015 C I 0.00089C 0.00045 c 0.007C 0.02C 
31 N 18N 6.8 N 75N 290N 
59000 N 3IOOON 41000N 3600 s 36005 

liON liN 4.1 N 200N 2000N 
12N 7.3 N 22N SON 
87C 8.1 c 4.1 c 580C 2SOOC 

Poge 32 

Soil Scr~mittg Lntl 
Trans/en/rom Soil to: 

Air Ground 
Watw 

mgll<g mgll<g 

240E 2E 

980E 0.9E I 

0.8E 0.01 E I 

3E O.o2 E 

790N 13N 
8200 s 120E 
!SOC 0.06E 

13N 0.14N 

0.00003 c 6.0E-06 C 

2400 s 3100N 



~end: MCL • Maximum Contaminant Level 
SAT • risk-based value above expected 
WUrationpoint 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi-Volatile Orpnic Compound 
• BltutA~ • Mining tlat4for gmn-ation of 
va/u~ 

Chonicol Ct~.t~cn-
Contaminant ' Group Cl4n 

Nam~ 

RirltlAvd: 
AIB•Jfr4 
Oolrr' 
Blanlt•Jfr4 

1,2,4-Trimcthylbenzene VOC : 
1,3,5-Trimcthylbenzene voc 
Trimetlryl phosphate 

1,3 ,5-Trinitrobenzene SVOC 
Trinitrophenylmtthylnitramine 
2,4,6-Trinitrotoluene c 

Uranium (soluble salts) 
Vanadium 
Vanadium pcntoxidc 

Vanadium IIU!fatc 
Vcmam PEST 
Vinclozolin PEST 

Vinyl acetate voc 
Vinyl bromide 
Vinyl chloride voc 

Warfarin PEST 
m-Xylcne voc 
o-Xylcne voc. 

November 7, 1997 

EPA Region 6 
Human Health 

Mema~ rJeClJlC ,::,creemng LeVelS 

Bam: c- CGI'dnogm/c qf«ts N • non-ctll'dnogmlc q]«a 
E • EPA draft Soil Scnm/ng Lnft S • roil rtlblrGtitHt conemlratitHt 
M' • EPA Ma. l•lngntiott rolll« Ottlf 

Rirlt-Bu~i Sa~mlng Lnftr 

Drinltlng Tap Ambimt F'Uh Soil Soil Wllln- Wllln- Air (lngation,lnhalation, t~.t~i Rqional 
Dwmal Expomr~ Routn) Baclrground (MC3.'•) (Rniimtial (Rniimtial (R~~ational Con~tl.tlg« Scmllrio: · Scm arlo) F'Uhlng RatUntllll lntbutrlfll (mg!lrg) lngation, & Scm arlo) 

InhtW!tion) 

pg!L pg/L pg/1113 mgllrg mg!lrg mgllrg 

300NI I80N 68N 3900NI SAT 
300NI I80N 68N 3900NI SAT 
1.8C 0.17C 0.085 c 12C 52C 

1.8N\ 0.18N 0.068N 3.3N 34N 
370N 37N 14N 6SON 6800N 
22C 2.1 c I.IC 480C 640C 

liON llN 4.1N 230N SIOON 
66 260N 26N 9.SN S40N 12000N 

330N 33N 12N 690N I5000N 

730N 73N 27N !SOON 34000N 
37N 3.7N 1.4N 6SN 680N 
910N 91 N 34N 1600N 17000N 

37000N 210N 1400N 65000N SAT 
S.2Nl 3.1N 

2 O.o2C 0.021 c 0.0017 c o.oosc 0.01 c 

liN l.IN 0.41 N 20N 200N 
1400N 730N 2700N 9805 980S 
1400N 730N 2700N 9805 980 s 
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Soil Sa~mittg Lnft 
Transfrnfrom Soil to: 

Air Ground 
Wattr 

mgllrg mgllrg 

98 s 0.26M 

370E 84E 
2N O.Ol8N 
0.002E 0.01 E 

0.046N 1800N 
950 s 240M 
730 s 150M 



Legend: MCL • Maximum Contaminant Level 
SAT • risk-based value abqve expected 
saturation point 
max • maximum concentration 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Organic Compo1md 
SVOC • Semi-Volatile Organic Compo1md 
"Bllutl<" • Mining tlatafor gmerllliOif of 
walue. 

chnmcal Ca~~cer 

Co11ttunina~~t Group au. 
Nam~ 

Risi<Lnd: 
.AlB• ur 
c-ur• 
BllutA• ur 

p-Xylene voc 
Xylene {mixed) voc 
Zinc 

Zinc phosphide PEST 
Zineb PEST 

November7,1997 

. EPA Region 6 
Human Health 

Meala-.3 pecmc llcreemnl! Levets 

Bam: c- carcinogmlc 'if«b N •~t~Hf-CflrCinogmlc 'if«b 
E • EPA. haft SoU ScrHttbtg LAM S • •oil •aturati011 collcmtratiOII 
M' • EPA. MCL 1•/~tgmiDIII'ONte 011ly 

Risi<-Bas~d Scuming Lnm 

Drinl<ing A.mbimt Tap F"uh Soil 
Soil Watt1' Watt1' A.ir ( lngmi011,/llhalatioll, a~~d 
R~g/onal 

DD?tlal Exposure Rout<$) Badtgrou11d (MCL'•) (Rnidmtial (Rnidmtial (Recreati011al 
Conc.IRa~~g~ Scmario: Scmario) ruhing Rtsltknrlal lnGutrlal (mgl1<g) l11gmion, & Scmario) 

l11halation) 

pg!L pg!L pglm3 mglkg mglkg mglkg 

S20NI 310N 9805 9805 
10000 1400N 7300N 2700N 980S 9SO s 

22-SO IIOOON IIOON 410N 23000N SAT 

II N \ I.IN 0.41 N 23N SION 
I SOON I SON 6S N 3300N 34000N 
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I 
Soil Screming LAM 
TratUjn-.from Soil to: 

I 

A.ir Ground 
Wat.,. 

mglkg mglkg 

IOOOS 220M 
320E 74E 

42000 E 


