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These Work Plans are specifically for work associated with the Corrective Measures Study 
(CI\1S) being completed for SWMUs 86 - 90 (Site SD-1 1) at Cannon AFB, New Mexico. In 
support ofthe CMS, additional fieldwork is being completed. 

This document is organized and tabbed as follows: 

• CMS Work Plan 

• Field Sampling Plan (FSP) 

• Quality Assurance Project Plan (QAPP) Addendum 

• Site Safety and Health Plan (SSHP) Addendum 

• References 

• Appendix A - Standard Operating Procedures 

• Appendix B - EPA Region VI Media-Specific Screening Levels 

The CMS Work Plan provides the Cannon AFB facility description, site background for 
SWMUs 86- 90 and discusses the objectives and approach for completing the Corrective 
Measures Study. The FSP and associated QAPP Addendum, SSHP Addendum and SOPs 
provide directions for completing the fieldwork. Additional sampling and analysis is being 
completed to further define site contamination. EPA Region VI MSSLs are being used for human 
health evaluations following the Risk-Based Corrective Action (RBCA) process being used as 
discussed in the CMS Work Plan. 
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SECTIINONE Introduction 

1.1 PURPOSE AND SCOPE 

This Corrective Measures Study Work Plan (CMSWP) describes the activities to be completed at 
the Installation Restoration Program (IRP) Site SD- I I at Cannon Air Force Base (AFB) near 
Clovis, New Mexico. IRP Site SD -1 I includes the Appendix I Solid Waste Management Units 
(SWMUs) 86- 90. The purpose ofthe CMS is to develop and evaluate Corrective Measures 
Alternatives and to recommend the selected final Corrective Measure(s). A regional map showing 
the location of Cannon AFB is shown in Figure I -1. A map of Cannon AFB and the location of 
SWMUs 86-90 (Site SD-11) are shown in Figure 1-2. 

Section 2 ofthe CMSWP provides a facility description of Cannon AFB. Section 3 discusses the 
site background for SWMUs 86- 90. Section 4 discusses the CMS objectives, approach, and 
decision process. In addition to the CMSWP, the documents required to complete the CMS 
include: the Field Sampling Plan (FSP), Quality Assurance Project Plan (QAPP) Addendum, and 
Site Safety and Health Plan (SSHP) Addendum. Appendix A contains the standard operating 
procedures (SOPs). The EPA Region VI Human Health Media-Specific Screening Levels are 
presented in Appendix B. 

1.2 REGULATORY FRAMEWORK 

SWMUs 86- 90 are identified as Appendix I SWMUs in Cannon's RCRA permit. The CMSWP 
follows the general guidance/requirements listed in the RCRA permit. 

1.3 SCHEDULE 

The schedule for activities associated with the CMS to be completed at SWMUs 86- 90 (Site 
SD- I I) at Cannon AFB are presented in Figure 1-3. 
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SECTIONTWO Cannon AFB Facllitv Description 
2.1 SETIING · PHYSICAL GEOGRAPHY 

Cannon AFB is situated in the Southern High Plains Physiographic Province in the Llano Estacada subprovince. The Llano Est acado is a nearly flat plain sloping gently (I 0 to I5 feet per mile) to the east and southeast. Elevations in the eastern New Mexico portion of the Llano Estacada 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 of the 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 ofthe 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 I 0 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 I99 I). 

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-I). The majority ofthe land surrounding Cannon AFB is productive, irrigated farmland or grassland. The major crops are wheat, sorghum, sugar beets, corn, cotton, alfalfa, barley, and peanuts. The land is also used for cattle grazing, both beef and dairy, and Clovis is considered the "Cattle Capital of the Southwest." There were 32,767 people living in Clovis in 1990, while the Cannon AFB population was estimated to be 4,650 in I990 (W-C I99I). 

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 of26°C {78°F). Extreme daily temperatures range from -24oC (-I I oF) to 4I oc (I 06°F) (Lee Wan and Associates I 990). Average monthly precipitation ranges from I em (0.4 inches) in winter to 6.9 em (2.7 inches) in July. The maximum recorded 24-hour rainfall is I2 .2 em ( 4. 8 inches), which occurred in August. Rainfall occurs on eight or more days 
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SECTION TWO Cannon AFB Facllltv Description 

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 
km/hr (3 .1 mph) during fall, winter, and spring. During the summer, winds are from the south at 
an average of3.7 km/hr (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 km/hr) (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 ofthe Dockum Group is marked by an 
erosional unconformity 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 unconformity 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 
Ogallala Formation extends more than 125 miles to the east before terminating as an escarpment 
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SECTION TWO Cannon AFB Facllltv Description 
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. 

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 
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SECTIINTWO Cannon AFB Facllltv Description 
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 11 caprock. 11 The 11 climax 11 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 rw-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 of the erosional unconformity surface marking the top ofthe 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 L/min (1150 gpm). Specific capacities range from 0.14 m3/m (I 1.4 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 ofthese 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 10-3 em/sec. Calculations for water well 8 resulted in a hydraulic conductivity of2.0 x 10-2 

em/sec. In addition, slug testing of two monitoring wells (MW-0 and MW-N) was done by Woodward-Clyde in February 1995 (W-C 1995a). The estimated hydraulic conductivities from these slug tests were both 3 x I 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 m/yr (I 50 ft/yr) has been estimated. 
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This calculates out to a hydraulic conductivity of approximately 1.0 x I 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 I990) 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 of0.5 inches/year was calculated using the Theis equation. 
Lee Wan and Associates (I990) 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 ofwater 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 I 00 feet has been observed in the area around Clovis, New 
Mexico for the period from the I930s to I980. Lee Wan and Associates (1990), states "the 
largest area of water level decline exceeding I 00 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 ofwhich 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 I989. This designation allows for regulation of water rights, usage, and well drilling (Wc 1991). 

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 
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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 B t-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 Band 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 2-1 in the form of a mean value and statistical information on the ranges 
encountered for each element. Table 2-1 has been adapted from a final report by Woodward
Clyde dated September 1997 entitled "Concentrations oflnorganics and Background 
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 2-1 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 
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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 2-2, and water quality data for samples from production wells 
and monitoring wells within the bounds of Cannon AFB are presented in Table 2-3. 

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 of both 
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), 
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). 
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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 ofthe 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 ofupland 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 ofwarm-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 2-4. 

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 
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. 
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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 

SUMMARY OF BACKGROUND ELEMENTAL CONCENTRATIONS1 

IN SOIL SAMPLES2 AT CANNON AFB, NEW MEXICO 

95% Upper Tolerance Limit of 
Mean Cx) Standard Deviation (s} Background Concentrations (lms} 

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<3J NDm ND<3J ND<'l 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<3J ND<3J ND<3J NDm 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 I. 97 (4) 18.3 8.3 (4) 

Iron 6,458 5,148 I ,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<'l 0.056 (4) 0.019 m 
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 NDO) 0.47 (4) ND<3J 0.31 14) 0.26 (3) 1.1 (4) 

Silver (5) NDC3l (5) ND<3J 0.4 (5) 2.65 (3) 

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

Thallium ND<3l ND<'l ND<'l 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 

m All concentrations are in milligrams per kilogram (mglkg). 
12l 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> Values determined from a data set including one-half of the reporting limits for nondetects. 

t>) Silver wa' detected in only 'one sample; therefore, a mean and standard deviation wa' not calculated. The single detected concentration is used as 
the 95% UTL. 
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SECTIONTWO 
TABLE 2-2 

REGIONAL WATER QUALITY1
- OGALLALAAQUIFER2 

Sherman Co. Laramie Co. Red Willow Co. Kit Carson Co. 
Nebraska Wyoming Nebraska Colorado 

Silica 63 28 58 

Calcium 94 45 56 

Magnesium 14 5.5 15 

Sodium and Potassiwn 21 6.4 19 

Bicarbonate 336 157 200 

Sulfate 18 6.5 13 

Chloride 18 2.8 3.9 

Fluoride --- 0.4 0.8 

Nitrate 7.6 7.0 ---
Dissolved Solids 403 191 273 

pie 7.7 7.4 7.7 

Specific Conductance4 605 281 420 

IJ Concentrations are in milligrams per liter (mg/L) unless otherwise indicated 
2J Source: Krothe, et a!. 1982 
3J pH units 
4l Micro mhos (:mhos) 
5) Exceed U.S. Environmental Protection Agency Regulations (1976, 1977) 

Woodward-Clyde Cl 

36 

30 

10 

27 

181 

10 

3.0 

1.8 

7.6 

214 

8.0 

325 

Kiowa Co. Stanton Co. Meade Co. Union Co. 
Colorado Kansas Kansas New Mexico 

22 20 23 38 

228 51 63 56 

114 20 19 34 

226 35 245 17 

184 180 210 215 

1,1705 8.1 94 49 

143 30 3505 46 

4.05 1.4 1.0 1.6 

3.9 125 1.7 245 

2,1405 339 9005 372 

7.7 7.6 7.7 7.4 

2,630 555 1,650 628 

Cannon AFB Facilitv Description 

Roberts Co. Gaines Co. Gaines Co. Mean 
Texas Texas Texas () 

27 58 64 40 

46 72 231 88 

18 20 225 45 

37 44 845 138 

243 221 282 219 

32 104 1,351 5 260 

28 43 1,1095 162 

0.8 1.5 4.05 1.6 

3.9 5.6 4.2 7.0 

312 5075 3,9705 875 

8.0 7.3 7.4 7.6 

507 675 5,350 1,240 
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TABLE 2-3 

WATER QUALITY SUMMARY' FOR CANNON AFB 
PRODUCTION WELLS AND MONITORING WELLS 

Minimum 

Antimony 0.06U 

Arsenic 0.005U 

Barium 0.022 

Beryllium 0.002U 

Cadmiwn 0.005U 

Chloride ! 42<' 

Chromium O.OJU 

Cobalt O.OlU 

Copper O.OOJU 

Cyanide 0.005U 

Fluoride 1.8 

Lead 0.005U 

Manganese 0.00 

Mercury 0.0002U 

Nickel 0.04U 

Nitrate 0.9 

Selenium 0.01 UJ 

Silver O.OJU 

Sulfate 
r; 

115 

Thallium 0.01U 

Tin O.IU 

Uranium 0.0036 

Vanadium 0.02 

Zinc 0.004]] 

TDS 385 

pH (units) 7.5 

MCL =Maximum contaminant level (USEPA 1996) 
UJ = Estimated as nondetect at the CRQL 
J = Estimated value 
U = Not detected 
CRQL =Contract-Required Quantitation Limit 

!) 
"/' 

Maximum Mean MCL 

0.06U 0.06~ 0.006 

0.05U 0.025 0.053 ( ~ 

0.2 0.505 22 

0.002U 0.0025 0.0042 

O.OlU 0.00085 0.0052 

63.5 52.2 250 

0.001 0.04 5 0.1 2 

O.OJU 0.01 5 * 

0.02U 0.012 5 1.34 I , ', 

0.005U 0.0055 0.22 

2.6 2.3 42 

·o.o5u' 0.015 5 0.0154 

O.OJU 

O.OOJ 

0.032 

6.6 

0.00491 

0.05U 

132 

O.OIU 

O.IU 

0.0062 

0.031 

0.09 

479 

7.95 

0.0075 5 *5 

0.001 5 0.0022 

0.045 0.142 .. I 

1.8 10.02 

0 0.01501 5 0.052 

0.025 * 

125 5006 

0.01 5 0.0022 

0.1 5 * 

0.0046 5.06 

0.026 * 

0.05 *5 

451 5007 

7.78 6.5-8.57 

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 1991. 
2 FinalMCL 

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

3 MCL under review 
4 Action level 

1 Woodward-Clyde Cf 

' Listed for regulation 
6 Proposed MCL 
7 Final secondary MCL 
Detection limits (using one times the value) were also used to 

calculate means. 

Q:\M9602\V\CMSWPO. DOC\ 1-Dec-98/0MA 



SECTION TWO Cannon AFB Facllltv Description 

TABLE 2-4 

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 /ctinia mississippiensis Endangered (Group 2) 
Barid's sparrow Ammodramus baridii Endangered (Group 2) 
Bald eagle Haliaeetus Endangered Endangered (Group 2) 

/eucocephalus 

Peregrine falcon Falco perigrinus Endangered Endangered (Group 1) 
Mammals 

Black-footed ferret Mustela nigripes Endangered Possibly Extinct 

Endangered (Group 1 ): 

Endangered (Group 2): 

Species whose prospects of survival or recruitment within the state are in jeopardy 

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

Possibly Exiinct: Potentially no longer in existence in the state. 

Source: Lee Wan and Associates 1990 
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SECTION THREE Site Background 

3.1 SITE DESCRIPTION 

Appendix I SWMU s 86-90 (Site SD-11) are located in the sparsely-populated southeast part of 
Cannon AFB, about 5,000 feet east and 2,000 feet south of the intersection of the two main 
runways (see Figure 1-1). The site consists of a former engine test cell (SWMU 86), former 
overflow pit (SWMU 87), former leach field (SWMU 88) which was later converted to an 
evaporation pond (SWMU 89), and former oil/water separator with associated 1 00-gallon 
collection tank (SWMU 90). A site plan ofthese SWMUs and surrounding area is shown in 
Figure 3-1. 

The former test cell was enclosed by a 50-foot by 10-foot building resting on a concrete slab. In 
addition to the test cell structure, a small pumphouse building has been removed, leaving only a 
bare concrete slab. The oil/water separator system has also been removed. The concrete slab has 
been used periodically to conduct outdoor engine tests with portable equipment. Nearby 
buildings at the site include Building 2330 to the northwest, which is a support building for engine 
test activities, and a storage building directly south. Other site features include a wellhouse (Base 
Well No. 9), storage shed, water tank, and large sound suppressor buildings further to the north. 

Most of the area around the former test cell is covered by asphalt. Topography is generally flat, 
near an elevation of 4268 ± 1 feet above mean sea level. Minimal vegetation exists in the area of 
SWMUs 86-90. Wind from engine tests conducted at the concrete slab appears to have created a 
depression, about 1 foot deep, directly east of the slab in the area of the former oil/water 
separator system. Sheepsfoot compactor marks are visible in the depression where backfill was 
placed for the removal of the oil/water separator vaults. 

3.2 SITE HISTORY 

Appendix I SWMUs 86-90 were active from 1965 to 1988. The separate areas at the site 
received potential contaminants from a single operation, the steam cleaning and testing of jet 
aircraft engines. It has also been reported that jet engines had water injected into the exhaust 
during testing to help muffle noise. Contaminants that may have been released at the site include 
lubricating and synthetic oils, residual JP-4 fuel, and possibly solvents. 

During the life span of the facility, effluent was handled in several ways. Initially it was 
discharged only to an overflow pit (SWMU No. 87). Then the oil/water separator system 
(SWMU No. 90) was installed with discharge to a leach field (SWMU No. 88). Finally, the 
effluent was routed through the oil/water separator to an evaporation pond (SWMU No. 89). 
The evaporation pond was constructed in the area of the former leach field (SWMU 88). 
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SECTIONTHREE Site Background 

3.3 PREVIOUS INVESTIGATIONS 

Previous investigations, studies, or actions completed at Appendix I SWMUs 86- 90 (Site SD-
11) include the following 

• 1983 Phase I IRP Records Search (CH2M Hill 1983) 
• 1984-1985 - Phase II IRP Investigation (Radian 1986) 
• 1987- RCRA Facility Assessment (AT. Kearney 1987) 
• 1989 - Remedial Investigation (WHA 1990) 
• 1991- 18 SWMUs RI (W-C 1992) 
• 1994 - OWS Removal Action (RSI 1994) 
• 1996 - Phase III RFI (W -C 1997) 

1983 - Phase 1/RP 

A Phase I IRP Records Search was performed in 1983 by CH2M Hill to identify and fully evaluate 

suspected problems associated with past hazardous material disposal sites and spill sites at 
Cannon AFB (CH2M Hill 1983). During the records search, the existence and potential for 
migration of hazardous material contaminants was evaluated at the Engine Test Cell Area 
(SWMUs 86-90) by reviewing the existing information and conducting an analysis of installation 

records. Results of the Phase I IRP Records Search recommended that potable well 9 be 
analyzed for priority pollutants to determine if the groundwater had been impacted by activities at 
the site. 

1984-1985- Phase 11/RP 

During 1984-1985, a Phase II IRP investigation was conducted by Radian Corporation at the site. 
Two boreholes were drilled to depths of35 and 50 feet, respectively (see Figure 3-2). One 
borehole (liB) was located within the leachfield, and another (11A) was located in a depression 

which had collected overflow from the oil/water separator. Five soil samples taken from the 
boreholes were analyzed for purgeable halocarbons and aromatics, oil and grease, and lead. 
Results of the samples collected during the Radian investigation indicated no soil contamination at 
the IRP/SWMU (Radian 1986). Based on the results of the Phase II (Stage I) investigation, 
additional soil sampling was recommended due to the limited number of borings drilled in the 

area. 

1987- RFA 

In 1987, a Preliminary Review/Visual Site Inspection, RCRA Facility Assessment was conducted 

for the USEPA at Cannon AFB by AT. Kearney, Inc. (AT. Kearney 1987). The purpose ofthis 

investigation was to identify and evaluate Solid Waste Management Units to assess the potential 
for releases to the environment of hazardous wastes or constituents. Results of this investigation 
identified the site as a potential SWMU. The RCRA Facility Assessment also indicated that the 
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potential for releases to the soil was high due to the past disposal of hazardous wastes and the 
unlined nature of the IRP/SWMU site. The potential for releases to groundwater was considered 
to be lower due to the presence of caliche layers possibly inhibiting downward migration of 
hazardous constituents. Suggested further action was to conduct soil sampling to determine if 
contaminants had been released from the unit. 

1989- Rl 

In December 1989, five soil borings (Borings B 1 through B5), shown in Figure 3-2, were drilled 
by Walk, Haydel and Associates and analyzed for volatile organic compounds (VOCs), xylene, 
base/neutral organics, and total metals (WHA 1990). Borehole 1 was drilled to a depth of 30 feet 
in the vicinity of the oil/water separator overflow pit. Boreholes 2, 3 and 4 were drilled to depths 
of30 feet each immediately adjacent to the west, north, and east, respectively, of the existing 
evaporation pond. Borehole 5 was drilled to a depth of 60 feet immediately south. Analytical 
results indicated very low levels of phenol, 2,2'-methylene bis[6-1,1-(dimethylethyl)-4-ethyl-] 
(known as antioxidant 425) in boreholes B-1 and B-4. Silver was the only metal detected at 
levels exceeding background. However, the distribution of silver was considered by Lee Wan and 
Associates (1990) to be naturally occurring. 

1991- 18 SWMUs Rl 

In September 1991, Woodward-Clyde (W-C) investigated the site as part ofthe RI for 18 
IRP/SWMU sites at Cannon AFB. The objective for sampling at the site during the investigation 
by W-C was to further evaluate the nature and extent of potential hazardous contaminants. Six 
soil borings (Borings 0861 through 0866) were drilled and surface and subsurface samples 
collected for chemical and geotechnical analysis. Additional borings (0867 through 0861 0) were 
drilled because of missed holding times or to get deeper samples. The soil borings were located 
near the Engine Test Pad and the old oil/water separator (see Figure 3-2). Surface samples were 
collected from 0 to 0.5 feet bgs at locations near each of the soil borings. Subsurface soil samples 
were collected at depths ranging from 2 to 23 feet bgs. All soil samples were analyzed for Target 
Compound List (TCL) volatile organic compounds (VOCs) and target analyte list (TAL) metals. 

None of the target analyte list of volatile organic compounds, except acetone and toluene, were 
detected above the CRQL in surface and subsurface soil samples at the SWMUs. Toluene was 
present in surface sample 0865, at a concentration of 100 Jlg/kg. Acetone was detected above the 
CRQL in only one surface sample (i.e., sample 0864 at 17 Jlg/kg). Acetone was detected in 
nearly all subsurface samples at all five boring locations with concentrations ranging from 68 
Jlg/kg to 5, 700 Jlg/kg. 

A variety of metals were detected in soil borings 0861 through 0865. Vanadium was detected at 
concentrations of 18-25 mg/kg, slightly higher than background levels. However, the distribution 
ofvanadium was uniform throughout surface and subsurface samples and therefore, could be 
considered to be naturally occurring. Heavy metals detected at elevated levels are antimony, 
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barium, cadmium, chromium, cobalt, copper, lead, manganese, nickel, and zinc. Other metals, 
including iron, aluminum, potassium, and mercury were detected infrequently and at 
concentrations near or below site background or regional levels. 

In August 1994, Remediation Services Incorporated (RSI) removed the oil/water separator 
system and excavated the petroleum contaminated soil surrounding the oil/water separator. An 
area originally estimated at 60 feet long by 30 feet wide by 25 feet deep was excavated (see 
Figure 3-2). Soil samples were taken from the excavated and stockpiled soil periodically and 
analyzed for TPH, volatiles, semivolatiles, and target analyte metals. Based on this sampling, 
approximately 186 tons of excavated soil was transported to an off-site facility. Because of 
concerns about residual contamination in the remaining stockpiled soil, the remaining soil was 
mixed with clean off-site soil and used to backfill the excavation. 

RSI reported that the oil/water separator did not appear to be sealed along the bottom and at the 
edges and that petroleum contamination in site soils was visible after removing approximately 
I foot of soil. 

1996 - Phase Ill RFI 

During the removal action for the oil/water separator (OWS), contaminated soil was encountered 
which was not expected based on previous investigation results. A Phase III RFI was initiated to 
evaluate the nature and extent of contamination at these SWMU s. The Phase III RFI field 
investigation was completed during October 1995, and it consisted of sampling surface and 
subsurface soils, and sampling groundwater from a nearby Base well. Field immunoassay kits 
were used to determine sampling intervals and confirm completion ofborings. 

The Phase III field sampling program consisted of collecting 39 soil samples for chemical analysis 
from 9 borings completed in the area of the former OWS. Immunoassay testing of soil samples 
for petroleum hydrocarbons was conducted in the field to select intervals for chemical analysis 
and confirm completion ofborings. Six and eight soil samples, respectively, were selected for 
microbiological and geotechnical analysis. A groundwater sample was also collected from Base 
Well No. 9 which is located about 300 feet northwest of the location of the former OWS. 

Low to moderate levels ofTPH (< 1,000 mg/kg) were detected in surface soil and/or in backfill 
soil. Moderate to high concentrations of TPH (> 1, 000 mg/kg) were detected in soils below the 
zone of backfill. Some VOCs and SVOCs were also detected below the zone ofbackfill. Below 
the zone of backfill, contaminant concentrations decreased with depth to non-detect levels. 
Maximum depth of detected contamination was 60 feet. Only low levels of metals, each 
considered to be within background, were detected in soil. 
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SECTION THREE Site Background 

Corrective Measures Study 

Comments from the New Mexico Environment Department on the Phase III RFI report indicated 
that contamination around the former leach field and evaporation pond has not been adequately 
characterized; and because ofthe elevated levels ofTPH, a Corrective Measures Study was 
required. Consequently, a Corrective Measures Study will be completed that will include 
additional soil sampling around the former leach field and evaporation pond. 

Sampling locations from previous investigations are shown on Figure 3-2. 
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CMS ObJectives and Approach ~ ~ 

4.1 CORRECTIVE MEASURES STUDY OBJECTIVES 

The overall purpose of a Corrective Measures Study is to develop and evaluate Corrective 
Measures Alternatives and to recommend the selected Final Corrective Measure(s) that is most 
cost-effective, most reliable, and easiest to implement. 

The preliminary corrective action objective for SWMUs 86 -90 is to implement the Risk-Based 
Corrective Action (RBCA) process to streamline the decision process for corrective action that is 
protective of human health and the environment. RBCA is the integration of site assessment, 
remedial action selection, and monitoring with USEPA-recommended risk and exposure 
assessment practices. RBCA procedures for the assessment and response to a petroleum release 
are outlined in the American Society for Testing and Materials (ASTM) E1739-95E1

, Standard 
Guide for Risk-Based Co"ective Action Applied at Petroleum Release Sites (ASTM 1996). 

The specific objectives for SWMUs 86 - 90 are to: 

• Further define the extent and degree of contamination levels at this site, specifically in the 
area of the former evaporation pond (SWMU 89) and west of previous boring location 8612. 

• Further assess the potential for contaminant migration in the surrounding environment. 

• Further identify public health and environmental risks of contaminants relative to applicable 
regulatory standards. 

• Based on the results of the RBCA process for the assessment and response to a petroleum 
release, evaluate and justify the "No Further Action" alternative or appropriate RBCA 
alternative. 

4.2 CORRECTIVE MEASURES STUDY APPROACH 

The following decision process has been used to assess the data needs and approach for the 
Corrective Measures Study at SWMUs 86- 90 (Site SD-11). The Data Quality Objective (DQO) 
evaluation process is designed to provide data of sufficient quality and quantity to evaluate 
whether a release has occurred that could pose a risk to human health or the environment and to 
evaluate the need for further action, such as corrective measures implementation. 

A general decision diagram (Figure 4-1) was developed for the Cannon AFB CMS at SWMU 86 
- 90 to present a logical decision process that will be used to evaluate the data resulting from the 
investigation and CMS to assure that objectives are met. 

The decision process is designed to identify appropriate actions based on three alternative 
recommendations: no further action, further evaluation, or corrective measures implementation. 
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 
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The overall purpose of a Corrective Measures Study is to develop and evaluate Corr tive 
Measures Alternatives and to recommend the selected Final Corrective Measure(s hat is most 
cost-effective, most reliable, and easiest to implement. 

The preliminary corrective action objective for SWMUs 86 -90 is to imple 
Corrective Action (RBCA) process to streamline the decision process fo corrective action that is 
protective of human health and the environment. RBCA is the integra ·on of site assessment, 
remedial action selection, and monitoring with USEP A-recommend risk and exposure 
assessment practices. RBCA procedures for the assessment and r sponse to a petroleum release 
are outlined in the American Society for Testing and Materials STM) El739-95E\ Standard 
Guide for Risk-Based Corrective Action Applied at Petrolew Release Sites (ASTM 1996). 

The specific objectives for SWMUs 86- 90 are to: 

• Further define the extent and degree of contamin ion levels at this site, specifically at the 
former evaporation pond (SWMU 89). 

• Further assess the potential for contaminant · gration in the surrounding environment. 

• Further identify public health and environ ental risks of contaminants relative to applicable 
regulatory standards. 

• Based on the results of the RBCA pr cess for the assessment and response to a petroleum 
release, evaluate and justify the "N Further Action" alternative or appropriate RBCA 
alternative. 

4.2 

The following decision proc s has been used to assess the data needs and approach for the 
Corrective Measures Stud at SWMUs 86- 90 (Site SD-11). The Data Quality Objective (DQO) 
evaluation process is des· ned to provide data of sufficient quality and quantity to evaluate 
whether a release has o curred that could pose a risk to human health or the environment and to 
evaluate the need for rther action, such as corrective measures implementation. 

A general decisio diagram (Figure 4-1) was developed for the Cannon AFB CMS at SWMU 86 -
90 to present a ogical decision process that will be used to evaluate the data resulting from the 

d CMS to assure that objectives are met. 

The decis· n process is designed to identify appropriate actions based on three alternative 
recomm ndations: no further action, further evaluation, or corrective measures implementation. 
The re ommendation for the selection of alternative action will depend upon whether chemicals of 
pote tial concern (COPCs) are detected in soils at levels that may pose an unacceptable risk to 
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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. Site-related COPCs will then be selected based 
on the results of the sampling program. Metals 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. 

Once extent and degree of contamination has been further defined, then corrective measures 
alternatives will be evaluated (see Section 4.3). The first CMS alternative to be evaluated will be 
"no further action". 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 and ecological 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 [MSSLs]) and screening ecotoxicity values. This 
conservative screening approach permits identifying sites that pose no unacceptable risk under 
highly conservative exposure assumptions and, 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 and ecological risk evaluations are presented in Sections 4.6 and 4.7, respectively. 

After the risk evaluation has been completed, recommendations regarding the three alternatives 
stated above will be made on the following basis: 
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• If the vertical extent and lateral extent of contamination has been defined, no threat to human 
or ecological health exists based on comparison of maximum concentrations (excluding 
metals/pesticides below background, field/lab contaminants) to EPA Region VI MSSLs or 
ecotoxicity values, and no potential threat to the environment is apparent, then no further 
action will be recommended. 

• If the extent has not been defined and there is a potential significant threat to human or 
ecological health based on exceedance ofEPA Region VI MSSLs or ecotoxicity values, 
further evaluation will be recommended for the site. 

• If there is an unacceptable threat to human health or the environment and the extent of 
contamination is defined, additional corrective measures alternatives will be reviewed, and the 
appropriate measure(s) recommended for implementation. 

4.3 EVALUATION OF CORRECTIVE MEASURES ALTERNATIVE(S) 

Once extent and degree of contamination has been defined, then corrective measures alternatives 
will be evaluated. Those alternatives include: 

• No further action 

• Excavation and removal 

• Bioventing 

• Soil vapor extraction 

The corrective measures will be evaluated and the final measure(s) selected based on the 
following criteria. 

I. Technical 

• Performance - corrective measure or measures which are most effective at performing 
their intended functions and maintaining the performance over extended periods of 
time will be given preference. 

• Reliability - corrective measure or measures which do not require frequent or complex 
operation and maintenance activities and have proven effective under waste and facility 
conditions similar to those anticipated will be given preference. 

• Implementability - corrective measure or measures which can be constructed and 
operated to reduce levels of contamination to attain or exceed applicable standards in 
the shortest period of time will be preferred. 

• Safety- corrective measure or measures which pose the least threat to the safety of 
nearby residents and environments as well as workers during implementation will be 
preferred. 

Woodward-Clyde fl Q IM9602\V\CMSWPO DOC\ 1-Dec-98/0MA 4-3 



SECTIONFOUR CMS ObJectives and Approach 

2. Human Health 

The corrective measure or measures must comply with existing U.S. EPA criteria, standards, or 
regulations for the protection of human health. Corrective measures which provide the minimum 
level of exposure to contaminants and the maximum reduction in exposure with time are 
preferred. Human health risk evaluations will be completed per the methodology described in 
Section 4.6. 

3. Environmental 

The corrective measure or measures posing the least adverse impact (or greatest improvement) on 
the environment over the shortest period oftime will be favored. Ecological risk evaluations will 
be completed per the methodology described in Section 4. 7. 

4. Cost 

The CMS report will justify and recommend a corrective measure alternative using technical, 
human health, environmental, and cost criteria. This will include summary tables which allow the 
alternative or alternatives to be understood easily. Trade-offs among health risks, environmental 
affects, cost, and other pertinent factors shall be highlighted. 

4.4 PRELIMINARY DEVELOPMENT OF SITE CONCEPTUAL EXPOSURE MODELS 
(SCEMs) 

The initial step in the evaluation of the 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 SCEM presents 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 offour 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) 

• 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 
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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 potential sources of chemical emissions from SWMUs 86- 90 are presented in Figure 4-2. 
This site included an engine test cell, oil/water separator, and leach field which were potential 
sources for petroleum hydrocarbons and solvents. The primary source is generally waste (e.g., 
fuels, oils, and solvents) that may have leaked into subsurface soils or have been discharged or 
spilled on surface soil. 

Chemicals from the primary source may be transported away from the primary source area, 
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 SCEM. A 
portion of the site may be covered with clean soil or pavement; therefore, surface transport of 
chemicals by storm water runoffwould be limited. Transport by storm runoff is not considered a 
significant pathway for human exposure at underground oil/water separators or underground 
storage tanks because the contamination at these areas is primarily in the subsurface. When the 
site is covered by pavement, soil exposures will only be considered potentially significant for 
future-use scenarios (i.e., if the pavement is removed). 

4.5 EVALUATION OF BACKGROUND CONCENTRATIONS 

A comparison of SWMUs 86- 90 sample concentrations to background concentrations will be 
used to determine whether metals detected in soil samples are site related. The following sections 
describe the approaches used for each. 
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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. 

Metals concentrations in SWMUs 86- 90 soils will be compared to background soils 
concentrations presented in "Naturally Occurring Concentrations oflnorganics and Background 
Concentrations ofPesticides at Cannon Air Force Base, New Mexico" (W-C 1997). The 
approach will compare the maximum concentrations detected at SWMUs 86- 90 to the 95 
percent upper tolerance limit (UTL) of the background concentrations. Using this technique, 
individual samples at the site with high concentrations relative to background levels (i.e., which 
could represent a site-related release) can be identified. In addition, concentrations detected in 
SWMUs 86- 90 soils will be compared to regional soils metals concentrations reported in the 
literature. 

4.6 HUMAN HEALTH RISK EVALUATION METHODOLOGY 

This section provides a description of the approach that will be used in the health risk evaluation 
for SWMUs 86- 90. The Risk-Based Corrective Action (RBCA) process will be used to identifY 
human health risks at SWMUs 86- 90. RBCA procedures that will be implemented in this report 
are outlined in the American Society for Testing and Materials (ASTM) E1739-95E', Standard 
Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM 1996). 

4.6.1 RBCA Process 

RBCA is the integration of site assessment, evaluation using USEP A-recommended risk and 
exposure assessment practices, and remedial action selection. The RBCA process is implemented 
in a tiered approach, involving increasingly sophisticated levels of data collection and analysis. 
The results and recommendations are reviewed after evaluation of each tier to decide whether 
more site-specific analysis is warranted. The RBCA process consists of the following steps: 

1. Initial Site Assessment - Conduct a site investigation and complete a Tier 1 Summary Report 
to organize available site information regarding primary chemicals of concern, extent of 
affected environmental media, and potential migration pathways, and receptors 

2. Site Classification and Initial Response Action 
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• Classify site according to specified scenarios and implement appropriate initial 
response action. 

• Reclassify the site, if necessary, following initial response actions, interim remedial 
action, or additional data collection. 

3. Tier I Evaluation 

• Identify reasonable potential sources, transport pathways, and exposure pathways. 

• Compare detected site soil concentrations (maximum detected concentrations or upper 
confidence levels if data permits) to risk-based screening levels (RBSLs) in the "look
up" table provided in ASTM E 173 9-95E1

. EPA Region VI Media-Specific Screening 
Levels (MSSLs) will be used as the Tier I "look-up" table. The MSSLs are discussed 
in detail in Section 4.6.2 and are presented in Appendix A 

• If concentrations of chemicals of concern exceed the Region VI MSSLs at the point(s) 
of compliance, then either interim remedial action (e.g., "hot spot" removal), further 
tier evaluation (i.e., Tier 2 evaluation), or remediation to Tier I RBSLs may be 
warranted. 

• If concentrations of chemicals of concern do not exceed the Region VI MSSLs, 
options include no further action or compliance monitoring. 

4. Tier 2 Evaluation 

• A Tier 2 evaluation is warranted if Tier 1 RBSLs are exceeded and interim removal 
action is not appropriate. 

• Collect additional site data as needed. 

• Identify indirect exposure scenarios to be addressed and the appropriate site-specific 
points of compliance. 

• Nonsite-specific assumptions and point(s) of exposure used in Tier 1 will be replaced 
with site-specific data and information. Site-specific target levels (SSTLs) based on 
I o-6 to 1 o-4 risk levels will be calculated using the site-specific information and 
relatively simplistic mathematical models. The SSTLs calculated for the source area 
are generally not the same as the SSTLs calculated for the point(s) of compliance. 

• Detected site soil concentrations (maximum detected concentrations or upper 
confidence levels if data permits) will be compared to SSTLs. 

• If concentrations of chemicals of concern exceed the SSTLs at the point(s) of 
compliance, then interim remedial action (e.g., "hot spot" removal), further tier 
evaluation (i.e., Tier 3 evaluation), or remediation to Tier 2 SSTLs may be warranted. 

• If concentrations of chemicals of concern do not exceed the SSTLs. options are no 
further action or compliance monitoring. 

5. Basic Equation for RBSLs and SSTLs 

• Risk= Concentration* Exposure* Toxicity 
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• RBSL =Target Risk I (Exposure * Toxicity) 

• SSTL =Target Risk I (Exposure * Toxicity) 

For these SWMUs, the RBSLs represent residential exposures. This is a conservative approach 
because the SWMUs are industrial sites which are not likely to become residential in the 
foreseeable future. 

If the calculation of SSTLs is warranted, the exposure component of the equation will be modified 
to account for the industrial exposures that occur at the sites. 

4.6.2 Derivation of EPA Region VI MSSLs 
The MSSLs will be taken from the EPA Region VI table which is provided in Appendix B (EPA 
1997b ). The latest available version will be used. These MSSLs are based on 1 x 1 o-6 excess 
cancer risk or a hazard quotient equal to 1' assuming residential ingestion, dermal, and inhalation 
exposures. A maximum chemical concentration that exceeds a screening-level MSSLs 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 MSSLs are not site-specific. 

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

For noncarcinogens, MSSLs 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 MSSL should be 
divided by 10. 

EPA Region VI MSSLs for soil exposures are based on the ingestion, inhalation, and dermal 
exposure routes. Soil MSSLs are available for industrial and residential scenarios. SWMUs 86-
90 are located in industrialized areas of the Base. For the Tier 1 assessment, residential MSSLs 
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will be used. If a Tier 2 assessment is required, the site-specific exposure parameters will be 
refined and industrial exposure SSTLs will be calculated. Maximum detected concentrations (or 
UCL, if there is adequate data) will then be compared to the site-specific industrial SSTLs. 

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

MSSLs 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 1994c) 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 1994c), 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 (10 JLg/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, EPA Region VI set the 
industrial soil MSSL for lead at 2,000. 

4.7 SCREENING-LEVEL ECOLOGICAL RISK EVALUATION METHODOLOGY 

The screening Ecological Risk Assessment (ERA) will follow Steps 1 and 2 as described in the 
EPA Superfund Screening Guidance (EPA 1997a). In this assessment, conservative assumptions 
are used throughout to evaluate worst-case scenarios. Steps 1 and 2 comprise Tier 1 USACE 
(1996) assessment. A Tier 2 assessment is conducted for those potential contaminants and 
exposure pathways indicated by the Tier 1 assessment to pose potential ecological risks. The 
Tier 2 screening assessment differs from the Tier 1 assessment in its use of more realistic 
exposure parameters and largely represents a second iteration of Step 2 in the Tier 1 assessment. 

Step 1 has two components: a problem formulation process and an evaluation of ecological 
effects (EPA 1997a). 

4.7.1 Tier 1 Screening Level Assessment: Step 1- Problem Formulation 
The purpose of the problem formulation process is to: 1) identify the environmental setting and 
known of suspected contaminants and their maximum concentrations (by medium) at the '7 

SWMU; 2) identify preliminary fate and transport mechanisms that may exist at the SWMU; ;' -',c~l( to h fy 
. - ~J 

S:\Noelkat'CMSWPO.doc\ 12-.laiH)()I()MA 4-9 



SECTIONFOUR 

Lf'"tt ·~ f.D F1 
~~£ VI i.H... vl/r'S • 'YI l· 

0 <{ 
CMS ObJectives and Approac P~ 1 

will be used. If a Tier 2 assessment is required, the site-specific exposure parameters will b 
refined and industrial exposure SSTLs will be calculated. Maximum detected concentrati ns (or 
UCL, if there is adequate data) will then be compared to the site-specific industrial SST s. 

It is important to note that MSSLs are not cleanup goals. Cleanup goals are deter med on a site
specific basis. Rather, comparing soil concentrations to screening-level MSSLs · adopted as a 
means of screening whether the chemicals in soils could pose a threat to hum ealth. If the 
screening-level MSSLs are not expected, no further action is recommended. 
MSSLs are exceeded, further evaluation of potential risks will be complete . 

MSSLs for Lead in Soil 

EPA withdrew the toxicity factor (i.e., the RID) for lead in 1989, rimarily due to the lack of a 
discernible threshold dose and because of the numerous sources f lead in the environment. 
However, EPA guidance (EPA 1994c) recommends an interil)l soil lead concentration of 
400 mg/kg for residential scenarios at CERCLA and R~Corrective action sites. This level is 
supported by EPA's Integrated Exposure Uptake Biokinefc (IEUBK) Model (EPA 1994c), which 
predicts that exposures of children ages 0 to 6 years to ils with approximately these levels will 
not result in blood lead levels that exceed a level of co cern (10 J.!g/dL) established by the Centers 
for Disease Control. The interim soil lead concentr ton is the level above which there is 
sufficient concern that a site-specific study of risks hould be conducted if exposure to children is 
expected at the site. Based on the residential soi -screening level for lead, EPA Region VI set the 
industrial soil MSSL for lead at 2,000. 

4.7 SCREENING-LEVEL ECOLOG AL RISK EVALUATION METHODOLOGY 

The screening Ecological Risk Assess ent (ERA) will follow Steps 1 and 2 as described in the 
EPA Superfund Screening Guidanc (EPA 1997a). In this assessment, conservative assumptions 
are used throughout to evaluate w, rst-case scenarios. Steps 1 and 2 comprise Tier 1 USACE 
( 1996) assessment. A Tier 2 as ssment is conducted for those potential contaminants and 
exposure pathways indicated the Tier 1 assessment to pose potential ecological risks. The Tier 
2 screening assessment diffe from the Tier 1 assessment in its use of more realistic exposure 
parameters and largely reP, esents a second iteration of Step 2 in the Tier 1 assessment. 

Step 1 has two comp ents: a problem formulation process and an evaluation of ecological 
effects (EPA 1997a . 

4.7.1 Tie 1 Screening Level Assessment: Step 1 ·Problem Formulation 
The purpos of the problem formulation process is to: 1) identifY the environmental setting and 
known of spected contaminants and their maximum concentrations (by medium) at the SWMU; 
2) identi preliminary fate and transport mechanisms that may exist at the SWMU; 3) identifY 
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appropriate receptors); 4) identify mechanisms of ecotoxicology for the known or suspected 
contaminants; 5) identify complete exposure pathways linking contaminants with receptors; and 6) 
identify or develop ecotoxicity values equivalent to chronic no-observed-adverse-effects level 
(NOAEL) concentrations for each known or suspected contaminant. 

4. 7.1.1 Problem Formulation 

Problem formulation will be performed as part of the screening ERA and will include a 
description ofthe approach, methodology, and data to be used to perform the screening ERA. 
The purpose of problem formulation is to document the decisions that need to be made and the 
type, quality, and quantity of data needed to support identified risk management goals and to 
protect valued environmental resources ofthis site. Problem formulation typically includes the 
following steps: 

• Identify valued ecological resources 

• Identify assessment endpoints that reflect federal, state or local agency ecosystem 
management goals 

• Design an ecological conceptual site model and problem statements that describe key 
relationships between the principal contaminant stressors, the valued ecological resources to 
be protected; the appropriate spatial and temporal scale for the assessment; and the site and 
ecological study boundaries 

• Perform a preliminary screening analysis 

• Identify risk hypotheses (i.e., measurement endpoints). 

As part of the screening assessment, each of these steps will be performed using a preliminary, 
conservative, largely qualitative approach. Problem formulation also includes the identification of 
potential data gaps to perform the Tier 1 screening ERA, or the Tier 2 ERA, if needed. 

As part of problem formulation, existing studies, data, and reports will be reviewed. Relevant 
information and data pertinent to the site contaminant history as well as natural resources of the 
area will be assessed for the purposes of clarifying site and project management goals and 
objectives, and identifying potential data gaps. Problem formulation will include consideration of 
the realistic possibilities for near-term and long-term site management. Consideration ofthe site 
management goals will provide a focus for the Tier 1 ERA and provide specific clarification as to 
how the Tier 1 or Tier 2 ERA output will be used to support corrective action decision-making 
and the selection of appropriate alternatives. 

4. 7.1.2 Assessment and Measurement Endpoints 

An assessment endpoint is an explicit expression of the valued ecological resources that are to be 
protected. By definition, an assessment endpoint includes both the resource (i.e., ecological 
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entity) and a specific attribute ofthat resource (EPA 1997a). EPA uses three principal criteria for 
selecting "useful" assessment endpoints: ecological relevance, susceptibility to the stressor; and 
management goals. Assessment endpoints may be selected for one or more levels of ecological 
organization (i.e., individual, population, community, ecosystem). 

If no valued ecological resources are present that would be potentially exposed to contaminant 
release under the current or future land use scenarios, then no further assessment need take place. 
Whether individual organisms that are occasionally present constitute a valued ecological resource 
is a decision that would be made at this step using technical judgment and agency and stakeholder 
input. 

Species which have been accorded official protection are commonly selected as assessment 
endpoints at the individual level and would be assessed in this case, because of the value society 
has placed on them, even though their importance in the structure and function of the ecosystem 
may be insignificant or not easily demonstrated. Game species, are a socially-valued ecological 
resource commonly assessed in ERAs. Game species are typically evaluated at the population 
rather than individual level of ecological organization because loss of an individual( s) will not 
affect the population. Assessment endpoints may also be more broadly defined in terms of general 
ecosystem values to be protected; e.g., biological diversity (biodiversity), functional integrity; and 
energy and nutrient dynamics (cycling and transport processes). 

A general food web will be constructed to help identify valued ecological resources for the 
SWMU-related ecosystem and to help identity the principal functional components of the 
ecosystem and site-specific receptors. Food webs typically contain three basic trophic categories: 
producers (green plants), consumers (herbivores, carnivores, and omnivores) and decomposers 
(fungi and bacteria). Earthworms comprise a major functional component of many ecosystems 
and are therefore commonly assessed as receptors, not on an individual species or population 
basis, but rather on a functional basis because they provide a critical pathway for nutrient transfer 
in the terrestrial ecosystem. Woody plants and grasslands are an example of communities, rather 
than species, which are more commonly assessed on a functional or structural basis, because of 
their importance for energy and nutrient transfer to upper trophic levels and because of their 
importance as habitat for wildlife. 

Screening level assessment endpoints are usually identified as any adverse effects on ecological 
receptors, with the receptors being on-site populations, communities, habitats, or sensitive 
environments (EPA 1997a). The screening ERA for this site will be performed using a generic 
surrogate receptor for the following functional categories: 

• Vascular plants 

• Soil invertebrates 

• Mammalian and avian herbivores 

• Mammalian and avian omnivores 
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• Mammalian and avian carnivores 

Adverse effects on populations, the community, and the ecosystem, will be inferred from 
measurement endpoints related to impaired reproduction, growth, and survival for surrogate 
receptors within these functional categories (EPA 1997a). Depending on the conceptual site 
model, and type of contaminants present, receptors for each category may not necessarily need to 
be assessed. Upper trophic level categories would not need to be assessed, for example, if the 
contaminants are unlikely to biomagnify. 

4. 7.1.3 Environment Setting 

A one-day site reconnaissance will be made to gain familiarity with the site setting. The purpose 
of the site reconnaissance will be to identify valued ecological resources of the area and delineate 
habitats that may be exposed to site-originated constituents. Specific activities will include the 
identification of ecological habitats on site, a qualitative assessment of the ecological condition of 
these habitats, a qualitative assessment of the wildlife associated with these habitats, and a 
description of the potentially valued ecological resources (i.e., assessment endpoints) for this area. 
An ecological SWMU characterization will be developed that includes the following: 

• Description of current and historical information on the potential contaminant source and 
natural resources present. 

• Map and description of potentially exposed ecological resources, habitats, and receptor 
groups. 

• A discussion of potential ecological management issues. 

• A discussion of natural resource management goals and objectives (site-specific and regional 
natural resource agency goals/objectives). 

• A list and discussion ofvalued ecological resources to be protected. 

• A list (if available) of common and observed species and their regulatory status (threatened 
and endangered species, game species, neotropical migratory birds, species of public interest). 

• A general, SWMU-specific food web. 

State and federal natural resource agencies as well as appropriate base personnel will be contacted 
with regard to providing an updated list of protected plant and wildlife species of the region and 
common and observed species for this SWMU. 

4.7.1.4 Contaminants of Potential Ecological Concern 

The contaminants of potential ecological concern (COPECs) evaluated in the screening level ERA 
may include both organic and inorganic chemicals. Identification ofthe COPECs for further 
evaluation in the screening level assessment will follow a two-part process. First, COPECs will 
be identified, by medium, using available data that are applicable to this SWMU. Data sources 
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may include, but will not be limited to, characterization data collected in support of past and 
ongoing RCRA and environmental monitoring activities at this SWMU and appropriate adjacent 
locations. Standard statistical parameters, including concentrations maximum, mean, and range, 
will be compiled for each COPEC. 

Analytical results for the SWMU will be screened against five criteria. Chemicals that meet any 
one of the five criteria will be eliminated from further consideration. Chemicals that do not meet 
any of the criteria (or criteria are not available) will be retained as COPECs. The five screening 
criteria are: 

• Non-detectable concentrations 

• Laboratory or field contaminants 

• Essential nutrient (e.g., calcium, magnesium, iron, potassium, and sodium) 

• Below background concentrations 

• Below toxicity-based soil screening values. 

It is anticipated that the screening effort for the first four criteria will be performed as part of the 
human health risk assessment. The screening effort for COPECs will therefore largely consist of 
the toxicity-based screen. It is further anticipated that soil is the only medium of concern at this 
site. Therefore, maximum soil concentrations for the SWMU will be screening against the lowest 
available toxicity-based soil screening values that are protective of plants, soil microorganisms, 
soil invertebrates, and wildlife. Chemicals with exposure concentrations below the soil screening 
values will be considered to pose no hazard to the environment and will be eliminated as 
COPECs. Oak Ridge Laboratory's (ORNL's) toxicity-based soil screening values for plants (Will 
and Suter II, 1997), soil microorganisms and earthworms (Will and Suter II, 1994) and wildlife 
(Efroymson et al 1997) will be used, or equivalent values recommended by EPA Region VI or 
NMED. 

4.7.1.5 Contaminant Fate and Transport 

Potential ecological exposure pathways will be identified based on the environmental setting and 
available chemical and geophysical data for the site. Potential contaminant transport pathways 
will include pathways developed for the human health assessment (e.g., groundwater transport, 
surface water runoff:). The identified transport pathways and mechanisms, together with 
contaminant fate, will be employed to develop the SWMU-specific ecological conceptual site 
model (ECSM). 

The purpose of the ECSM is to provide a conceptual understanding of the potential for exposure 
to hazardous contaminants at the SWMU based on the source of contamination, the release 
mechanism, the complete exposure pathway, and the receptor. 
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4.7.1.6 Complete Exposure Pathways 

Potential exposure pathways will be evaluated for completeness to ascertain whether the release 
mechanisms and transport pathways can be linked to the ecological receptors. Incomplete 
exposure pathways will be eliminated from further consideration. Similarly, only those COPECs 
and receptors for which complete exposure pathways are indicated will be carried forward in the 
screening level assessment. 

Exposure in wildlife through inhalation and dermal contact pathways are generally not considered 
significant pathways for COPEC's in soil (Sample and Suter 1994). Such pathways will be 
qualitatively addressed in the screening assessment as to their importance with respect to remedial 
decision-making. 

4. 7.2 Pertorm Screening Analysis · Evaluation of Ecological Effects 
The screening analyses includes a screening level exposure estimate and preliminary risk 
calculation. The risk estimate is based on the comparison of the maximum reported exposure 
concentration with the corresponding screening ecotoxicity value (EPA 1997a). The screening 
level exposure estimate employs simple, conservative exposure values. For example, the area-use 
factor, and bioavailability are initially set at 100 percent (i.e., equal to 1 ). Although the use of 
conservative assumptions is identified in the EPA guidance, the guidance calls for use of these 
assumptions only when site-specific information is absent or difficult to develop (EPA 1997a). 
Exposure estimates for wildlife will be developed using the allometric equations published by EPA 
(1993) in the Wildlife Exposure Factors Handbook. 

4.8 CORRECTIVE MEASURES STUDY REPORT 

At a minimum, the CMS report will include: 

• Executive Summary 

• Description ofthe Facility 

• Summary ofPrevious Investigations 

• Results of CMS Investigation, including Quality Control Summary Report 

• Description of Nature and Extent of Contamination 

• Description of Modeling Results, if applicable 

• Description of the RBCA process 

• Human Health and Ecological Risk Assessment Results (including methods and assumptions 
used to calculate the site-specific target clean-up goals) 

• Evaluation ofthe RBCA decision 

Woodward-Clyde fl Q:IM9602\V\CMSWPOOOC\1-Dec-98/0M4-14 



SECTIONFOUR CMS ObJectives and Approach 

• Remedy selection, if applicable 

• Justification of the RBCA decision or remedy selection, if applicable 

• Remedy Cost Estimate, if applicable 

• Remedy Schedule, if applicable 
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Sampling Locauons, Frequencies, and Analvses 

This Field Sampling Plan (FSP) is for SWMUs 86 - 90 being investigated as part of the 
Corrective Measures Study (CMS) at Cannon AFB. The locations of the SWMUs are shown on 
Figure 1-2 of the CMS Work Plan. The FSP briefly discusses 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 A. 

The following site-specific activities will be completed to meet the objectives stated in the 
Corrective Measures Study Work Plan. The projected soil sampling breakdown is shown in 
Table 1. 

Additional characterization in support of the CMS is required in the area of the former leach field 
and evaporation pond to ensure that the vertical and lateral extent of contamination has been 
determined. Three soil borings will be drilled to a depth of 40 feet. Five soil samples will be 
collected from each of these three boring locations. In addition, a fourth soil boring will be 
drilled west of the location of previous soil boring 8612 to further delineate the western extent of 
contamination. Exact depth and sampling intervals for this boring will be predetermined through 
discussions with NMED representatives. The proposed locations of the soil borings are 
presented in Figure 1. The concrete berm will be removed by the Base to facilitate entry of a drill 
rig. Soil samples will be collected at the following intervals: 

• 0 to 2.0 feet below ground surface (bgs) 
• 8.0 to 10.0 feet bgs 
• 18.0 to 20.0 feet bgs 
• 28.0 to 30.0 feet bgs 
• 38.0 to 40.0 feet bgs 

Surface soil samples will be collected from 0 to 24 inches for all parameters except VOCs. 
Samples collected for VOC analysis will be collected from 12 to 24 inches. 

Immunoassay analysis will be performed for TPH following SW -846 Immunoassay Method 4030 
at each of the sample intervals. Two detection limits may be used for each test. Each sample 
will be initially analyzed using the low-level analysis kit. If the initial TPH value does not 
exceed the minimum level of detection, the sample will be reported as nondetect at the minimum 
level of detection. If the initial value exceeds the lowest level of detection, the sample will be 
analyzed using a mid-level kit and the reporting limit of 10 times the minimum detection level 
will be used. The following table identifies the compounds which can be detected using the 
Immunoassay kits and their associated reporting limits: 
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SECTIINONE Sampling locaueas, Frequencies, and Anal es 

This Field Sampling Plan (FSP) is for SWMUs 86- 90 being investigated as part of the rrective 
Measures Study (CMS) at Cannon AFB. The locations ofthe SWMUs are shown on gure 1-1 
of the CMS Work Plan. The FSP briefly discusses sampling objectives, and propose sampling 
locations and frequencies. Sample designation, sampling equipment and procedur , 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-ste split-spoon samplers 
or stainless-steel hand augering equipment, where appropriate, accordin o the applicable SOPs 
in Appendix A. 

The following site-specific activities will be completed to meet th objectives stated in the 
Corrective Measures Study Work Plan. The projected soil sam mg breakdown is shown in Table 
1. 

Additional characterization in support of the CMS is req red in the area of the former leach field 
and evaporation pond to ensure that the vertical and la ral extent of contamination has been 
determined. A total of three soil borings will be drill to a depth of 40 feet. Five soil samples 
will be collected from three boring locations. The oposed locations of the soil borings are 
presented in Figure 1. The concrete berm will be emoved by the Base to facilitate entry of a drill 
rig. Soil samples will be collected at the follow· g intervals: 

• 0 to 2.0 feet below ground surface (bgs 
• 8.0to 10.0feetbgs 
• 18.0 to 20.0 feet bgs 
• 28.0 to 30.0 feet bgs 
• 38.0 to 40.0 feet bgs 

Surface soil samples will be coli ted from 0 to 24 inches for all parameters except VOCs. 
Samples collected for VOC ysis will be collected from 12 to 24 inches. 

Immunoassay analysis wil e performed for TPH following SW-846 Immunoassay Method 4030 
at each of the sample in rvals. Two detection limits may be used for each test. Each sample will 
be initially analyzed u · g the low-level analysis kit. If the initial TPH value does not exceed the 
minimum level of de ection, the sample will be reported as nondetect at the minimum level of 
detection. If the i tial value exceeds the lowest level of detection, the sample will be analyzed 
using a mid-leve 't and the reporting limit of 10 times the minimum detection level will be used. 
The following ble identifies the compounds which can be detected using the Immunoassay kits 
and their ass ciated reporting limits: 
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SECTIONONE Sampling Locauons, Frequencies, and Analvses 

Compound Low Level Detection Mid-Level Detection 
Limit (ppm) Limit (ppm) 

Gasoline 10 100 
Diesel 15 150 

#2Fuel Oil 15 150 
Kerosene 15 150 
Jet Fuel A 15 150 

Jet Fuel JP-4 15 150 
#6 Fuel Oil 25 250 

Mineral Spirits 25 250 

If the field screening results for TPH indicate detections in either of the bottom two sample 
intervals from any boring, then the USACE Technical Manager will be immediately notified and 
before the field crew demobilizes from the site. 

The soil samples will additionally be analyzed off site for the parameters listed below: 

• TPH(DRO)byEPAmethod~ 
• TRPH by EPA Method 90711® 
• VOCs by EPA Method 8260B 
• SVOCs by EPA Method 3550B/8270C 

Note: Although the soil samples from the fourth boring, located west of previous boring location 
8612, will be analyzed for VOCs using EPA Method 8260B, the samples will be collected 
following EPA Method 5035 collection techniques. 
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Sampling locations, Frequencies, and Analv s 

I ComJlOund Low Level Detection Mid-Level Detection 
Limit (pJlm) Limit (Ilp_m) 

Gasoline 10 100 
Diesel 15 150 

#2 Fuel Oil 15 150 I 
Kerosene 15 150 I 
Jet Fuel A 15 150 I 

Jet Fuel JP-4 15 150 I 
#6 Fuel Oil 25 250/ 

Mineral Spirits 25 25ji 

Ifthe field screening results for TPH indicate detections in either o1~ottom two sample 
intervals from any boring, then the USACE Technical Manager wil e immediately notified and 
before the field crew demobilizes from the site. j 
The soil samples will additionally be analyzed off site for the p/rameters listed below: 

I • 
• 
• 
• 

TPH (DRO) by EPA method 8015B 
TRPH by EPA Method 9071/418.1 
VOCs by EPA Method 8260B 
SVOCs by EPA Method 3550B/827foc 

1:'-
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SECTIONTWO 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 (CXX-YYYY
ZZZ). CXX is the facility and site identifier, with C for Cannon AFB, and XX representing the 
number identifYing a specific SWMU. For example, the sample designation for SWMU 88 would 
start as C88-. 

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 
• S S - surface soil 

The last two characters will identifY the sample location. Samples from the second soil boring at 
SWMU 88 would be identified as C88-SB02-. 

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

• 0 for soil (analytical) 
• 1 for soil MS/MSD 
• 2 for field duplicate 
• 3 for Chemicals and Materials Quality Assurance Laboratory duplicate 

The quality assurance (QA) samples sent to the Chemical and Materials Quality Assurance 
Laboratory will be labeled similar to the sample for which it is a duplicate. The seventh character 
of the QA split sample will be a "3 ", whereas the seventh character of the original sample will be a 
"0". 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: 

Cannon AFB SWMU 88 

C88 

I 

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

_j_ _I 
- SBOI - 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. 
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SECTIONTHREE Sampling Equipment and Procedures 

The anticipated sampling equipment and procedures that will be used to collect samples are 
described in the Standard OperatingProcedures (SOPs) contained in Appendix A. 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 
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 A. 

The projected sampling breakdown summaries for the site are presented in Table 1. The sample 
containers, preservation requirements, and holding times for soil are summarized in Table 2. 
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SECTIONFOUR Sample Handling, Documentation, and Analvsis 

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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No. of Field 
Method Parameter Samples 2 

8260B Volatile Organics 15 

8270C Semivolatile 15 
Organics 

8015B TPH (ORO) 15 

418.1 TRPH 15 

TABLE 1 

PROJECT SOIL SAMPLING BREAKDOWN 

SWMUs 86-90 (SITE SD-11) 

QUALITY CONTROL'-

No. of Field No. of Trip No. of Field No. of MS/MSD Total No. of 
Duplicates Blanks Blanks Samples W-C Samples 1 

2 0 0 2 17 

2 0 0 2 17 

2 0 0 2 17 

2 0 0 2 17 

QUALITY ASSURANCE ~ 

No. of Field No. of Trip Total No. of 
Splits Blanks QA Samples 

1 0 1 

1 0 1 

1 0 1 

1 0 1 
--

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. l11ese samples shall be labeled the same as the soil sample they 
came from and include "MS/MSD- EXTRA". Total does not include MS/MSD samples. 

2 Samples sent to Laucks Testing Laboratory. 
3 Samples sent to USACE CMQAL 
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TABLE 2 

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR SOIL SAMPLES 

Method Parameter No. of Containers I Sample Minimum Sample Size Preservation Holding Time 

82608 Volatile Organics 2- 4-oz. glass VOA jars with Teflon-lined septa 10 g 4°C 14 days 

8270C Semivolatile Organics 1 - 8-oz. wide-mouth glass jar with Teflon-lined lid 30 g 4°C Extract- 14 days 
1 

Analyze- 40 days 

80158 Petroleum 2- 4-oz. glass VOA jars with Teflon-lined septa 30 g 4°C Extract - 14 days 
Hydrocarbons (ORO) Analyze - 40 days 

418.1 TRPH 1 - 8-oz. wide-mouth glass jar with Teflon-lined lid 100 g 4°C Analyze- 28 days 
1 

1 2- 8-oz.jars are sufficient for Methods 8270A, 8015B, and 418.1. 
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. 
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SECTIINONE 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. This Addendum addresses changes from the original QAPP (W-C 1993). 
This data will be used in making site-specific decisions for the Corrective Measures Study (CMS) 
for SWMUs 86-90 (Site SD-11) at 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 CMS. As 
an appendix to the Work Plan (WP), 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. The SOPs are located in Appendix A of the WP Addendum. 

This QAPP Addendum has been prepared by Woodward-Clyde (W-C) under Indefinite Delivery 
Contract Number DACA45-96-D-0017 (Delivery Order 0022) with USACE, Omaha District, and 
in accordance with EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5; 
applicable elements of the 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 field activities associated with this investigation ofSWMUs 86-90 (Site SD-11). 

1.2 PLAN INTEGRATION 

This QAPP Addendum is an integral part of a set of plans prepared to document site activities that 
are to be carried out at Cannon AFB. The other documents to be used in conjunction with the 
QAPP include the Work Plan/Field Sampling Plan Addendum and the Health and Safety Plan 
Addendum .. 

1.3 QAPP ADDENDUM ORGANIZATION 

The following provides information on the outline of this Addendum and how it should be used in 
conjunction with the original QAPP. 

Section 1.0 
Section 2.0 
Section 3.0 
Section 4.0 
Section 5.0 
Section 6.0 
Section 7.0 
Section 8.0 
Section 9.0 

Woodward-Clyde Q 

Introduction - Addendum 
Project Description - See Original QAPP 
Project Organization and Responsibility- See Original QAPP 
Quality Assurance Objectives- Addendum 
Sampling and Field Procedures - See Original QAPP 
Sample and Document Custody - See Original QAPP 
Calibration Procedures and Frequency - See Original QAPP 
Analytical Procedures - Addendum 
Analytical Data Reduction, Reporting, and Review Process - See 
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SECTIONONE 

Section 10.0 
Section 11.0 
Section 12.0 
Section 13.0 
Section 14.0 
Section 15.0 
Section 16.0 
Section 17.0 

Woodward-Clyde .. 

Original QAPP 
Internal Quality Control Checks -See Original QAPP 
Performance and System Audits- See Original QAPP 
Preventative Maintenance - See Original QAPP 

Introduction 

Data Measurement Assessment Procedures - See Original QAPP 
Corrective Action - See Original QAPP 
Quality Assurance Reports to Management- See Original QAPP 
Data Management - See Original QAPP 
References- See Original QAPP 
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SECTIONFOUR IIIIRJ Assurance ObJectives 

4.1 GENERAL 

The overall QA philosophy for the CMS 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 SWMU s. 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 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 Laboratory 
Quality Assurance Plan (LQAP) 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 CMS and the data needs and uses are described in detail in 
the WP. In general, analytical data generated from the CMS will be used to: 

• Further define the extent and degree of contamination levels at this site 

• Further assess the potential for contaminant migration in the surrounding environment 

• Further identify public health and environmental risks of contaminants relative to applicable 
regulatory standards 
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SECTIONFOUR Qualitv Assurance Objectives 

• Based on the results of the Risk-Based Corrective Action (RBCA) criteria for the assessment 
and response to a petroleum release, evaluate and justifY the "No Further Action" alternative 
or appropriate RBCA alternative · 

Soil samples, along with designated QC samples, will be sent to an off-site analytical laboratory 
and analyzed for VOCs, SVOCs, total petroleum hydrocarbons (TPH), diesel range organics 
(ORO), and total recoverable petroleum hydrocarbons (TRPH) 

Quality control samples and procedures to be utilized by the laboratory for each analysis are 
described in the LQAP (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 of the analytical data, as defined in Section 9. 0 of the 
original QAPP, will undergo complete validation. 

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

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

4.2 FIELD QA/QC SAMPLES 

The following paragraphs describe the QNQC samples anticipated for the Cannon AFB CMS. 

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. 

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. 
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In general, field duplicates will represent 10 percent ofthe samplescollected. 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 disrussed in Section 4.5.1. 

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 10 percent of the samples collected. 
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 4-4. 

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 
4-4) to determine whether the laboratory system is "in control". Controlling lab operations with 
LCS (rather than surrogates or MS/MSD) offers the advantage ofbeing able to differentiate low 
recoveries due to procedural errors from those due to matrix effects. 
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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 
in environmental media. Results are expressed in Percent Recovery of the surrogate spike. QC 
evaluation criteria for surrogate spikes are presented in Table 4-5. 

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 of known 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 MS/MSD samples to be achieved by the analytical 
laboratory for the parameters to be analyzed are provided in Tables 4-2 through 4-4. 

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 of known 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 4-5. 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. 
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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 8-4 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 
meet 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 4-5. 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 
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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 ofthis document and in respective 
sections in the WP. A summary of the collocated duplicate samples to be collected is provided in 
the WP. 

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. 

Woodward-Clyde tf Q:\M9602\V\QAPPS04.DOC\19-Aug.9B\OMA 4-6 



SECTIONFOUR Qualitv Assurance ObjectiVes 

TABLE 4-1 

QC LEVEL OF EFFORT FOR ANALYTICAL TESTING 
Parameters 

Volatile Organic Compounds, 
Semi volatile Organic Compounds, 
Total Petroleum Hydrocarbons 
(TPH), and Total Recoverable 
Petroleum Hydrocarbons (TRPH) 

QC Measure 

Initial Calibration 

Laboratory Blank 

Continuing Calibration 

Laboratory Control Sample 

Matrix Spike Analysis 

Matrix Spike Duplicate Analysis 

Surrogate Spike 

Minimum Frequency 

Initially 

One per analytical batch 

Daily for each instrument setup 

One per analytical batch 

One per analytical batch1 

One per analytical batch1 

Each sample 

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

TABLE 4-2 

ACCURACY AND PRECISION 
FORVOCS 

BY METBOD1 8260B 

Matrix 
Analyte LCS Spike 

0/o Recovery 0/o Recovery 

1, 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 

MS/MSD 
RPD 

0/o Recovery 

26 

16 

14 

35 

22 

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. 

LCS = Laboratory Control Sample 
RPD =Relative Percent Difference 
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TABLE 4-3 

ACCURACY AND PRECISION 
FORSVOCS 

BY METHOD1 8270C 

Matrix 
Analyte LCS Spike 

0/o Recovery 0/o Recovery 

1 ,2,4-Trichlorobenzene 40-121 40-121 

1 ,4-Dichlorobenzene 34-107 34-107 

2,4-Dinitrotoluene 32-127 32-127 

2-Chlorophenol 40-106 40-106 

4-Chloro-3-methylphenol 55-120 55-120 

4-Nitrophenol 23-143 23-143 

n-Nitrosodi-n-propylamine 48-118 48-118 

Pentachlorophenol 20-159 20-159 

Phenol 41-109 41-109 

Pyrene 25-141 25-141 

MS/MSD 
RPD 

0/o Recovery 

30 

36 

25 

30 

22 

37 

28 

43 

28 

50 

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. 

LCS = Laboratory Control Sample 
RPD = Relative Percent Difference 
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TABLE 4-4 

ACCURACY AND PRECISION 
FOR PETROLEUM HYDROCARBONS 

BY METHOD 80151 AND 418.e 

Matrix Matrix 
Analyte LCS Spike Duplicate 

0/o Recovery 0/o Recovery 0/o Recovery 

Petroleum Hydrocarbons 

Diesel Range Organics 50-150 50-150 50 

Total Recoverable 51-122 51-122 26 
Petroleum Hydrocarbons 

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

Sample will be analyzed for TRPH as outlined in "Methods for Chemical 
Analysis ofWater and Waste". 

LCS = Laboratory Control Sample 
RPD =Relative Percent Difference 
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TABLE 4-5 

SURROGATE RECOVERY CRITERIA 

Parameter Method 1 Analyte Accuracy 

Volatile Organics 826GB I ,2-Dichloroethane 60-140 

Toluene-d, 60-140 

Bromofluorobenzene 60-140 

Semi volatile Organics 8270C Nitrobenzene-d, 24-102 

Woodward-Clyde fl 

2-Fluorobiphenyl 32-99 

I ,2-Dichlorobenzene 23-95 

Terphenyl-d .. 31-109 

Phenol-d, 24-112 

2-Fluorophenol 25-108 

2,4,6-Tribromophenol 19-122 

2-Chlorophenol 29-111 

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

p-Terphenyl (DRO) 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 or Methods for Chemical Analysis of Water 
and Waste". 

TPH =Total Petroleum Hydrocarbons 
GRO = Gasoline Range Organics 
DRO = Diesel Range Organics 
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SECTIONEIGHT Analvtlcal Procedures 

8.1 LABORATORY PROCEDURES 

The general laboratory procedures anticipated for the CMS of SD-11 at 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 LQAP (available upon request). 

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 8260B 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 8270C 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, nitrosamines, polyaromatic hydrocarbons (P AHs), and other less volatile compounds 
of concern. The list of SVOC analytes and reporting limits are provided in Table 8-3. 

8.1.3 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 
using a flame ionization detector (FID) for identification. Samples will also be analyzed for total 
recoverable hydrocarbons (TRPH) by Method 418.1 Reporting limits are provided in Table 8-4. 
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TABLE 8-1 

ANALYTICAL PROCEDURES FOR 

CANNON AFB SITE INSPECTIONS 

Parameter 

Volatile Organics 

Semivolatile Organics 

Total Petroleum Hydrocarbons (Diesel Range) 

Total Recoverable Petroleum Hydrocarbons (TRPH) 

Extraction and 
Analysis Method 

Technique1 Soil 

GC/MS $''~' . 503_Q~8260B 

GC/MS 3550/8270C 

GC/FID 

lR 

3550/8015B 

907114}ill 'g t! \f 0 

GC/MS = gas chromatography/mass spectrometry, FID = flame ionization detector. The 3000-9000 methods are from the 3rd Edition, SW -846. 
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Woodward-Clyde fl 

TABLE 8-2 

REPORTING LIMITS FOR 
VOLATILE ORGANICS BY METHOD 8260B 

Laboratory MDL PQL Soil 
(!lg/kg) (!lglkg) 

Volatile Organics 

I, I, 1-Trichloroe1hane 0.22 3 

I, I ,2,2-Tetrachloroethane 0.34 3 

I, I ,2-Trichloroe1hane 0.31 3 

I, 1-Dichloroethane 0.34 3 

I, I-Dichloroe1hene 0.43 3 

1,2-Dichloroeiliane 0.24 3 

I ,2-Dichloropropane 0.22 3 

2-Butanone 0.54 5 

2-Hexanone 0.38 5 

4-Meiliyl-2-pentanone 0.28 5 

Acetone 1.6 5 

Benzene 0.36 3 

Bromodichlorome1hane 0.18 3 

Bromoform 0.27 3 

Bromome1hane 0.29 3 

Carbon disulfide 0.3 3 

Carbon tetrachloride 0.57 3 

ChlorobeiiZene 0.29 3 

Chloroe1hane 0.55 3 

Chloroform 0.38 3 

Chlorome1hane 0.55 3 

cis-1 ,2-Dichloroeiliene 0.26 3 

cis-1 ,3-Dichloropropene 0.33 3 

Dibromochlorome1hane 0.1 3 

Dichlorodifluorome1hane 0.85 3 

Ethy1benzene 0.3 3 

Methylene chloride 0.22 3 

Styrene 0.39 3 

Tetrachloroe1hene 0.43 3 

Toluene 0.32 3 
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TABLE 8-2 

REPORTING LIMITS FOR 
VOLATILE ORGANICS BY METHOD 8260B 

(Continued) 

Volatile Organics 

trans-! ,2-Dichloroethene 

trans-! ,3-Dichloropropene 

Trich!oroethene 

Trich!orof!uoromethnne 

Vinyl chloride 

m,p-Xylenes 

o-Xy!ene 

MDL= Method Detection Limit 
PQL = Practical Quantitation Limit 

Laboratory MDL l'QL Soil 
(!lglkg) (~tglkg) 

0.43 3 

0.2 3 

0.55 3 

NA 3 

0.69 3 

0.94 3 

0.37 3 

Note: The laboratory will report values less than the PQL and greater than the :MDL. 
These values will be reported as estimated "J". 
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TABLE 8-3 

REPORTING LIMITS FOR 
SEMIVOLATILE ORGANICS BY METHOD 8270C 

Laboratory MDL PQL Soil 
(l.tglkg) (~glkg) 

Semivolatile Organics 

I ,2,4-Trichlorobenzene 43.2 333 
I ,2-Dich!orobenzene 45.3 333 

I ,3-Dichlorobenzene 32.8 333 
1,4-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-Dirnethylpheno! 21.3 333 

2,4-Dinitrophenol 26.4 333 

2,4-Dinitroto!uene 23.1 333 
2,6-Dinitrotoluene 42 333 

2-Chloronaphthalene 41.3 333 
2-Chlorophenol 29.3 333 

2-Methylnaphthalene 37.9 333 

2-Methylpheno!(8) 32.9 333 

2-Nitroaniline 75.8 333 

2-Nitrophenol 29 333 

3,3'-Dich!orobenzidine 54.8 333 

3-Nitroani!ine 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 )fluoranthene 50.7 333 

Benzo(g,h,i)perylene 20.08 333 

Benzo(k)fluoranthene 57.8 333 

Benzoic Acid 30.4 333 
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TABLE 8-3 

REPORTING LIMITS FOR 
SEMIVOLA TILE ORGANICS BY METHOD 8270C 

(Continued) 

Laboratory MDL PQL Soil 
(f•glkg) (llglkg) 

Semivolatile Organics 

Benzyl alcohol 36.3 333 

Bis(2-chloroethoxy)methane 34.9 333 

Bis(2-chloroethyl)ether 23.1 333 

Bis(2-chloroisopropyl)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 

Diethyl phthalate 45.7 333 

Dimethyl phthalate 27 333 

Fluoranthene 38.1 333 

Fluorene 34.3 333 

Hexachlorobenzene 43.5 333 

Hexachlorobutadiene 27.1 333 

Hexachlorocyclopentadiene 22.8 333 

Hexachloroethane 60.5 333 

Indeno( 1 ,2,3-cd)pyrene 47.6 333 

Isophorone 35.5 333 

Nitrobenzene 38.3 333 

n-Nitrosodiphenylamine 38.1 333 

n-Nitrosodi-n-propylamine 48.4 333 

Naphthalene 38.6 333 

Pentachlorophenol 28.6 333 

Phenanthrene 37.5 333 

Phenol 44.2 333 

Pyrene 38 333 

MDL= Method Detection Limit 
PQL = Practical Quantitation Limit 
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SECTIONEIGHT Analvtlcal Procedures 

Woodward-Clyde Q 

TABLE 8-4 

REPORTING LIMITS FOR 
PETROLEUM HYDROCARBONS 

BY METHOD 8015B AND 418.1 

Laboratory MDL 
(mglkg) 

PQL Soil 
(mglkg) 

TPH (Method 8015B) 
Diesel Range Organics 

TRPH (Method 418.1) 
Total Recoverable Hydrocarbons 

MDL= Me1hod Detection 
PQL =Practical Quantitation Limit 

1.2 25 

9.3 20 
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HEALTH AND SAFETY PLAN 

Project Name Cannon AFB SD-11 Investigation Project # M9602V Location Cannon AFB, New Mexico 

Project Manager ___!:S~t!::.e'!..!'e"-!::C~o~x _______ _ Effective Dates 6-1-98 through 12-31-98 PreJJarell By Jeff HoJlkins 

( ) 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 provide additional site characterization in the area of the former evaporation pond at Site SD-11, and to ensure that the lateral 
and vertical extent of contamination has been determined. Three soil borings will be drilled within the boundaries of the evaporation pond. Five soil samples will be 
collected from each boring and analyzed for a variety of organic compounds. 

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

Site Location and Description: 

Site SD-11 includes five Solid Waste Management Units (SWMUs 86 through 90) located in the sparsely populated southeast part of Cannon AFB, about 5,000 feet east and 
2,000 feet south of the intersection of the two main runways (see Figure 1-2 of the Corrective Measures Study Work Plan). The site consists of a former engine test cell 
(SWMU 86), former overflow pit (SWMU 87), former leach field (SWMU 88) which was later converted to an evaporation pond (SWMU 89), and a former oil/water separator 
with associated 100-gallon collection tank (SWMU 90). 
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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 I and 2 (W-C 1992-1993) 
• RFI (Phase I) -Appendix III SWMUs (W-C 1993) 
• RFI (Phase II)- Appendix II SWMUs (W-C 1994-1995) 
• RFI (Phase II)- Appendix III SWMUs (W-C 1994-1995) 
• RFI (Phase III)- Appendix I SWMUs (W-C 1996) 

Previous Monitoring Results: 

Low levels ofVOCs and SVOCs were detected in soil samples collected from Site SD-11 during the RFI Phase III completed in 1996. During the drilling activities of this 
investigation, a PID was used to monitor organic compound concentrations in the breathing zone of site workers. The recorded concentrations were all less than 1 ppm. 

Known or Suspected Releases at the Site: 

Site operations that may have generated contaminants include the cleaning and testing of jet aircraft engines. 

Chemical Hazards 

Chemical hazards that may be encountered at this site include ethylbenzene, toluene, xylene, and several P AHs. 

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. 

Q:IM9602\VIHSPAOWP.DOC 8119/98 Page2cf5 



Hazar·d Assessment 

(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 

1. Soil Borings Intrusive D Stop Work 

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. 
Form 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 tltis plan. 
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Pt·otective Equipment: (Specify by task Indicate type and/or material, as necessary.) 
Tasks: 1 
Level:]) 

I X I Primary 
Respiratory Protective Clothing 

Not Needed X Not Needed 

SCBA, Airline: - Tyvek Coverall: ___________ _ 

APR: - Polycoat Coverall 

Cartridge: - Saranex Coverall 
- -

Escape Mask: Coverall ______________ _ 

1 1 Other: - Other: _____________ _ 

Head and Eye Gloves 

Not Needed §Not Needed 
Safety Glasses: Undergloves: ____________ _ 

Face Shield: X Gloves: Nitrile or Latex (when handling soil) 

Goggles: Other (specify below) 

Hard Hat: when working with drill rig Hearing protection when noise levels are expected 

Other: to exceed 85 dBA 

Boots 

~
Not Needed 

Boots: Steel toe work boots 
Overboots: _________ _ 
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Monitoring Equipment: 

Instrument Tasks Action Guidelines Comments 

PID I I 0 ppm in breathing zone; contact I ISO. Calibrate to benzene equivalent with 100 ppm 
isobutylene. 

Emergency Contacts Name Telephone Emergency Contacts Name Telephone 

Health and Safety Officer Jeff Hopkins 402/334-8181 

Corporate llealth and Safety Ollicer Charles Sci f 31 R/478-5532 

Phil Jones 215/542-8300 

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

Fire Department Cannon AFB 5051784-3117 

Police Department CannonAFB 505/784-2667 

Medical Emergency Directions to Hospital 

Cannon AFB llospital 5051784-4033 Cannon AFB (Figure 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. 

Attach I\ lap With Route To Hospital 

PM Signature: ~ \../"' ~ 1 £V '>4/ 
' """" / 

Date: ~{-vc(98 
Attachments: 

( X ) Heat Stress (HS-20 I) 
(X) Incident/Accident Reporting (HS-102) 

Date: 5,/:;;aj 9 e, 

CIISO Signature: ~ t.:Z.F< \../V t"' . pu - ,4,:: 
Date: } );. o I tf 1 
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OPERATING PROCEDURE NO. HS-102 

102.0 INCIDENT REPORTS 

102.1 PURPOSE 

All health and safety incidents shall be reported to Woodward-Clyde (W -C) management and 
health and safety staff The prompt investigation and reporting of incidents will reduce the risk 
of future incidents, better protect W-C employees, and reduce W-C liability. 

102.2 DEFINITIONS 

A health and safety incident is any event listed below: 

• Illness resulting from chemical exposure or suspected chemical exposure. 

• Physical injury, including both those that do and do not require medical 
attention to W -C employees or W -C subcontractors. 

• Fire, explosions, and flashes resulting from activities performed by W -C and its 
subcontractors. 

• Property damage resulting from activities performed by W -C and its 
subcontractors. 

• Vehicular accidents occurring on-site, while traveling to and from client 
locations, or with any company-owned vehicle. 

• Infractions of safety rules and requirements. 

• Unexpected chemical exposures. 

• Complaints from the public regarding W-C field operations. 

102.3 REPORTING PROCEDURES 

Reporting Format 

Incident reports shall be prepared by completing Form HS-102. This form may be obtained 
from any W-C Health and Safety Officer (HSO) and is attached to this operating procedure. 

Responsible Party 

Reports of incidents occurring in the field shall be prepared by the Site Safety Officer or, in 
the absence of the site safety officer, the supervising field engineer, witness, or 
injured/exposed individual. 
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FiHng 

A report must be submitted to the Health and Safety Officer of the Operating Unit to which 
the Project Manager belongs within 24 hours of each incident involving medical treatment. In 
turn, the Health and Safety Officer must distribute copies of the report to the Corporate 
Health and Safety Manager and the Corporate Health and Safety Officer. When an injury or 
illness is reported, the Health and Safety Officer must deliver a copy of the report to the 
individual in charge of Human Resources so that a Worker's Compensation Insurance Report 
can be filed if necessary. Reports must be received by Human Resources within 48 hours of 
each qualifying incident. 

Major Incidents 

Incidents that include fatalities, hospitalization of employees or subcontractors, or involve 
injury/illness of the public shall be reported to the HSO and Project Manager as soon as 
possible. Any contact with the media should be referred to the Project Manager and 
Operating Unit Manager. 
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FORM HS-102 
W-C HEALTH AND SAFETY INCIDENT REPORT 

Project Name: TYPE OF INCIDENT (Check all applicable items) 

Project Number: D Illness D Fire, explosion, flash 

Date of Incident: D Injury D Une>..1Jected exposure 

Time of Incident: D Property Damage Vehicular Accident 

Location: D Health & Safety Infraction 

0 Other (describe) 

DESCRIPTION OF INCIDENT (Describe what happened and possible cause. Identity individual involved, witnesses, and their affiliations; and describe emergency or corrective action taken. Attach additional sheets, drawings, or photographs as needed.) 

Reporter: ------------------------------Print Name Signature Date 
Reporter must deliver this report to the Operating Unit Health & Safety Officer within 24 hours of the reported incident for medical treatment cases and within five days for other incidents. 

Reviewed by: -------------------------,------
Operating Unit Health & Safety Officer 

Distribution by HSO: 

- WCGI Corporate Health and Safety Manager 
- Corporate Health and Safety Officer 
- Project Manager 

- Personnel Office (medical treatment cases only) 
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OPERATING PROCEDURES NO. HS-201 

201.0 HEAT STRESS 

201.1 PURPOSE 

The purpose of this Operating Procedure is to provide general information on heat stress and 
the methods that can be utilized to prevent or minimize the occurrence of heat stress. 

Adverse climatic conditions are important considerations in planning and conducting site 
operations. Ambient temperature effects can include physical discomfort, reduced efficiency, 
personal injury, and increased accident probability. Heat stress is of particular concern while 
weanng impermeable protective garments, since these garments inhibit evaporative body 
cooling. 

201.2 TYPES OF HEAT STRESS 

Heat stress is the combination of environmental and physical work factors that constitute the 
total heat load imposed on the body. The environmental factors of heat stress are the air 
temperature, radiant heat exchange, air movement, and water vapor pressure. Physical work 
contributes to the total heat stress of the job by producing metabolic heat in the body in 
proportion to the intensity of the work. The amount and type of clothing also affects heat 
stress. 

Heat strain is the series of physiological responses to heat stress. When the strain is excessive 
for the exposed individual, a feeling of discomfort or distress may result, and, finally, a heat 
disorder may ensue. The severity of strain will depend not only on the magnitude of the 
prevailing stress, but also on the age, physical fitness, degree of acclimatization, and 
dehydration of the worker. 

Heat disorder is a general term used to describe one or more of the heat-related disabilities or 
illnesses shown in Table 201-1. 

201.3 METHODS OF CONTROLLING HEAT STRESS 

As many of the following control measures, as appropriate, should be utilized to aid m 
controlling heat stress: 

• Provide for adequate liquids to replace lost body fluids. Encourage personnel 
to drink more than the amount required to satisfy thirst. Thirst satisfaction is 
not an accurate indicator of adequate salt and fluid replacement. 

• Replace body fluids primarily with water, with commercial mixes such as 
Gatorade or Quick Kick used only as a portion of the replacement fluids. 
A void excessive use of caffeine drinks such as coffee, colas or tea. 
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• Establish a work regimen that will provide adequate rest periods for cooling 
down. The heat exposure Threshold Limit Values (TL V) may be used for 
guidelines. 

• Provide shaded work areas, if possible. 

• Wear cooling devices such as vortex tubes or cooling vests. 

• Consider adjusting work hours to avoid the worst heat of the day. 

• Take breaks in a cool rest area. 

• Remove any impermeable protective garments during rest periods. 

• Do not assign other tasks to personnel during rest periods. 

• Inform personnel of the importance of adequate rest, acclimation, and proper 
diet in the prevention ofheat stress. 

201.4 MONITORING 

201.4.1 Temperature 

The environmental heat stress of an area can be monitored by the Wet Bulb Globe 
Temperature Index (WBGT) technique. When heat stress is a possibility, a heat stress 
monitoring device, such as the Wibget Heat Stress Monitor (Reuter Stokes) can be utilized. 

The WBGT shall be compared to the TL V outlined by the American Conference of 
Governmental Industrial Hygienists (ACGIH) TLV guides, and a work-rest regiment can be 
established in accordance with the WBGT. Note that approximately 5°C must be subtracted 
from the TL V s listed for heat stress to compensate for the wearing of impermeable protective 
clothing. 

201.4.2 Medical 

In addition to the provisions of the Woodward-Clyde (W -C) medical surveillance program, 
on-site medical monitoring of personnel should be performed for projects where heat stress is 
a significant concern. Blood pressure, pulse, body temperature (oral), and body weight loss 
may be utilized. 

Heart Rate: Count the radial pulse during a 30-second period as early as possible in 
the rest period. If the heart rate exceeds 110 beats per minute at the beginning of the 
rest period, shorten the next work cycle by one-third. If the heart rate still exceeds 
11 0 beats per minute at the next rest cycle, shorten the following work cycle by one
third. 
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Oral Temperature: Use a clinical thermometer or similar device to measure the oral 
temperature at the end of the work period (before drinking liquids). If the oral 
temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by one-third 
without changing the rest period. Ifthe oral temperature still exceeds 99.6°F (37.6°C) 
at the beginning of the next rest period, shorten the following work cycle by one-third. 

Do not permit a worker to wear a semipermeable or impermeable garment if his/her 
oral temperature exceeds 100.6°F (38.1 °C). 

Body Water Loss: Measure body weight on a scale accurate to ±0.25 pounds at the 
beginning and end of each work day (also at lunch break, if possible) to see if enough 
fluids are being taken to prevent dehydration. Weights should be taken while the 
employee wears similar clothing or, ideally, nude. The body water loss should not 
exceed 1. 5 percent total body weight loss in a work day. 

Physiological Monitoring: Initially, the frequency of physiological monitoring 
depends on the air temperature adjusted for solar radiation and the level of physical 
work. The length of the work cycle will be governed by the frequency of the required 
physiological monitoring. 

201.5 REFERENCES 

American Conference of Governmental Industrial Hygienists, Threshold Limit Values for 
Chemical Substances and Physical Agents, 1992-1993. 

EPA, Standard Operating Safety Guides, 1992, Pages 91-93. 

National Institute for Occupational Safety and Health, Criteria for a Recommended Standard: 
Occupational Exposure to Hot Environments, 1986. 
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TABLE 201-1 
Classification, Medical Aspects, and Prevention of Heat Illness 

Category and Clinical Features Predisposing Factors Underlying Physiological Treatment Prevention 
Disturbances 

Temperature Regulation Heatstroke 

Heatstroke (1) Sustained exertion in Failure ofthe central drive Immediate and rapid Medical screening of 
heat by unacclimatized for sweating (cause cooling by immersion in workers, selection based 

(I) Hot, dry skin; usually red, mottled, or workers; (2) lack of physical unknown) leading to loss of chilled water \Vith on health and physical 
cyanotic; (2) rectal temperature 40.5°C fitness and obesity; (3) evaporative cooling and an massage or by wrapping fitness; acclimatization for 
(104°F) and over; (3) confusion, loss of recent alcohol intake; ( 4) uncontrolled accelerating in wet sheet with 5-7 days by graded work 
consciousness, convulsions, rectal dehydration; (5) individual rise in temperature; there vigorous fanning with and heat exposure; 
temperature continues to rise; fatal if susceptibility; and (6) may be partial rather then cool dry air; avoid monitoring workers during 
treatment is delayed chronic cardiovascular complete failure of sweating overcooling; treat shock sustained work in severe 

disease if present heat 

Circulatory Hypostasis Heat Syncope 

Fainting while standing erect and immobile Lack of acclimatization Pooling of blood in dilated Remove to cooler area; Acclimatization; 
in heat vessels of skin and lower rest in recumbent intermittent activity to 

parts of body position; recovery prompt assist venous return to heat 
and complete 

Water and or Salt Depletion 

(a) Heat Exhaustion 

(I) Fatigue, nausea, headache, giddiness; (1) Sustained exertion in (1) Dehydration from Remove to cooler Acclimatize workers using 
(2) skin clammy and moist; complexion heat; (2) lack of deficiency of water; (2) environment; rest in a breaking-in schedule for 
pale, muddy, or hectic flush; (3) may faint acclimatization; and (3) depletion of circulating recumbent position; 5-7 days; supplement 
on standing with rapid thready pulse and failure to replace water lost blood volume; (3) administer fluids by dietary salt only during 
low blood pressure; ( 4) oral temperature in sweat circulatory strain from mouth; keep at rest until acclimatization; ample 
normal or low, but rectal temperature competing demands for urine volume indicates drinking water to be 
usually elevated (37.5-38.5°C or 99.5- blood flow to skin and to that water balances have available at all times and 
101 YF); water restriction type: urine active muscles been restored to be taken frequently 
volume small, highly concentrated; salt during work day 
restriction type; urine less concentrated 
chlorides less than 3 giL 

(b) Heat Cramps 

Painful spasms of muscles used during work (1) Heavy sweating during Loss of body salt in sweat, Salted liquids by mouth Adequate salt intake with 
(arms, legs, or abdominal); onset during or hot work; (2) drinking large water intake dilutes or more prompt relief by meals; for unacclimatized 
after work hours volumes of water without electrolytes; water enters IV infusion workers, supplement salt 

I replacing salt loss muscles, causing spasm intake at meals. 
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TABLE 201-1 (continued) 
Classification, Medical Aspects, and Prevention of Heat Illness 

Category and Clinical Features Predisposing Factors Underlying Physiological Treatment Prevention 
Disturbances 

Skin Eruptions 

(a) Heat Rash 
(miliaria rubra, or "prickly heat") 

Profuse tiny raised red vesicles (blisterlike) Umelieved exposure to Plugging of sweat gland Mild drying lotions; skin Cool sleeping quarters to 
on affected areas; prickling sensations humid heat with skin ducts with sweat retention cleanliness to prevent allow skin to dry between 
during heat exposure continuously wet from and inflammatory reaction infection heat exposures 

unevaporated sweat 

(b) Anhidrotic Heat Exhaustion 
(miliaria profunda) 

Extensive areas of skin which do not sweat Weeks or months of Skin trauma (heat rash; No effective treatment Treat heat rash and avoid 
on heat exposure, but present gooseflesh constant exposure to sunburn) causes sweat available for anhidrotic further skin trauma by 
appearance, which subsides with cool climatic heat with previous retention deep in skin; areas of skin; recovery of sunbum; provide periodic 
environments; associated with incapacitation history of extensive heat reduced evaporative cooling sweating occurs gradually relief from sustained heat 
in heat rash and sunburn causes heat intolerance on return to cooler 

climate 

Behavioral Disorders 

(a) Heat Fatigue- Transient 

Impaired performance of skilled Performance decrement Discomfort and physiologic Not indicated unless Acclimatization and 
sensorimotor, mental, or vigilance tasks, in greater in unacclimatized strain accompanied by other training for work in the 
heat and unskilled worker heat illness heat 

(b) Heat Fatigue- Chronic 

Reduced performance capacity; lowering of Workers at risk come from Psychosocial stresses Medical treatment for Orientation on life in hot 
self-imposed standards of social behavior temperature climates for probably as important as serious causes; speedy regions (customs, climate, 
(e.g., alcoholic over-indulgence); Inability to long residence in tropical heat stress; may involve relief of symptoms on living conditions, etc.) 
concentrate, etc. latitudes hormonal imbalance but no returning home 

positive evidence 
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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) Cannon 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 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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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 

• 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. 

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. 
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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. 

• The water level indicator will be decontaminated using the equipment 
decontamination procedure described in the third bulleted item. Care will be 
taken to prevent damage to equipment. 
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• 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 (SWMU), 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: 

• Personnel 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 SWMU 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. 

• Drums will be labeled with matrix, depth, location, date, SWMU and boring 
numbers, drum I.D. number, geologists' initials, and the Base contact, 
including phone number. 
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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. 

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. 
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4.3 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 personnel 

• Date and start and end times 

• Decontamination steps/observations 

• Weather conditions 

• Waste drum(s) generated and I.D. numbers 
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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 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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4.0 
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 ~otes 

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: 

• Personnel 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 personnel 

• 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: 

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 

QA/QC Samples Collected: ----------------------

Comments: --------------------------------
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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 geotechnical 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. Grain size 

8. Grain 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 

casings. 

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 Type -- 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. TheN 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 counts for the second and third 0.5-foot intervals. 

Density (Sand and Gravel) 

Spoon Diameter (I.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 (I.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 
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3.0 
PURPOSE AND SCOPE 

The purpose of this document is to define the Standard Operating Procedure (SOP) for 
borehole abandonment at Cannon Air Force Base. 

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. 

The step-by-step procedures described herein are sufficiently detailed to allow field personnel 
to properly perform abandonment. 
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4.0 

RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 
borehole abandonment 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 performing borehole abandonment 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 abandonment 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 
PROCEDURE FOR BOREHOLE ABANDONMENT 

Abandonment is the procedure by which any boring (or well) is permanently closed. 
Abandonment procedures should preclude any current or subsequent discharges from entering 
the abandoned boring or well and thereby terminate access to the subsurface environment 
through that borehole. 

Upon completion of soil sampling and advancement of the boring to its predetermined depth, 
the soil boring will be abandoned immediately, unless saturated conditions have been 
encountered. For borings encountering saturated conditions, a 24-hour groundwater level will 
be measured before backfilling. Borings left open overnight will be covered to lessen the 
potential for injury to personnel and to minimize the potential for any surface drainage to 
enter the boring. The following steps will be performed to abandon a boring: 

1. All boreholes to be abandoned regardless of depth will be grouted. Upon completion 
of drilling, the borings will be grouted subsequent to the removal of the hollow-stem 
augers. Grouting will be accomplished by placing a tremie pipe to the bottom of the 
boring and pumping grout through this pipe until undiluted grout flows from the 
boring at ground surface. The grout mix will be in proportions of one sack (94 
pounds) of Portland cement, 3-5 pounds of powdered bentonite, and a maximum of 
7 gallons of water. The bentonite will be well mixed with the water prior to adding 
the cement. Twenty-four hours after grouting, the borehole will be checked for grout 
settlement and will be topped off to the ground surface with grout, if necessary. 

2. Upon completion of the boring, all downhole equipment will be scraped clean as it 
is withdrawn from the hole. Decontamination and cuttings disposal will be performed 
in accordance with SOP No. 1, Equipment Decontamination and SOP No. 7, 
Subsurface Drilling and Soil Sampling. 

3. Where borings penetrate surface pavements, walkways, or sidewalks, it will be 
necessary to patch the pavement surface following backfilling. Concrete pavements 
should be filled with low slump (less than 4 inches) concrete mix. Asphaltic concrete 
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pavements should be filled with asphaltic concrete patch m1x and thoroughly 
compacted by ramming. The surface of any patch should be screeded level upon 

completion. In freezing weather, the concrete mix must be protected from freezing 
for 48 hours after placement. 

4. For each abandoned boring, a record on the boring log as well as in the field log book 
will be provided after the abandonment is completed. The record will include the data 

listed below; all depths should be measured from the ground surface. 

a. Project name and boring designation 

b. Location with respect to any replacement boring 

c. Open depth prior to grouting and depth to which grout pipe was placed 

d. Copy of the boring log 

e. Description and total quantity of grout used initially 

f. Description and daily quantities of grout used to compensate for settlement 

g. Dates of grouting 

h. Water level prior to grouting and date measured 
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2.0 
PURPOSE AND SCOPE 

The purpose of this document is to define the standard procedures for sample handling, 
documentation, and analysis 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 Field Sampling Plan (FSP). This procedure is intended to be used together with the FSP 
and other SOPs and is referenced in all SOPs that apply to sampling. 
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3.0 
RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 
samples are handled, documented, and analyzed according to this procedure. The Project 
Manager will designate qualified project staff to complete this procedure and the required 
reviews. 

The designated project staff are responsible for sample handling and documentation 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 
sample handling and tracking activities to assure that they are being completed according to 
this procedure. The W-C Field Task Leader will be designated to assist in this process. 

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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4.1 SAMPLE LABELING 

4.0 

PROCEDURES FOR SAMPLE HANDLING, 

DOCUMENTATION, AND ANALYSIS 

All sample labels should be filled out with waterproof ink and numbered. Soil samples 
collected in stainless steel liners will be capped immediately following collection and a 

completed label attached. For soil samples collected in jars and sample bottles for 
groundwater analyses, sample labels should be completed and attached prior to sample 
collection. A typical sample label is shown as Figure 1. 

Labels may be partially completed prior to sample collection. The date, time, sampler's 
initials, and the sample identification number should not be completed until the time of 
sample collection. At a minimum, each numbered label shall contain the following 
information: 

• Project/Facility (Cannon) 

• Grab or composite sample 

• Sampler's company affiliation 

• Date and time of sample collection 

• Analyses required 

• Preservation used 

• Sampler's initials 

• Filtered (if applicable) 

• CMQAL LIMS No. identified if sample is collected for USACE CMQAL 

• Sample identification (see below) 

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 (CXX

YYYY-ZZZ). CXX is the facility and site identifier, with C for Cannon AFB, and XX 
representing the number identifying a specific SWMU. For example, the sample designation 

for SWMU 88 would start as C88-. 
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The next four digits (YYYY) identify the sampling method and specific sample 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 SWMU 88 would be identified as C88-SB02-. 

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

• 0 for soil (analytical) 

• 1 for soil MS/MSD 

• 2 for field duplicate 

• 3 for Missouri River lab duplicate 

The quality assurance (QA) samples sent to the Chemical and Materials Quality Assurance 
Laboratory will be labeled exactly as the sample for 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 numbers: 

Soil boring no 1 Approximate depth of top of sample in feet bgs 
I I 
I I 

I I 
--1-- -J-

C88 - SBOl - Q18 
I 
I 

I 
I 

Cannon AFB SWMU 88 Soil analytical sample 
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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. 

4.2 SAMPLE HANDLING 

This section discusses proper sample containers, preservatives, and handling and shipping 
procedures. Tables 1 and 2 summarize the information contained in this section. 

4.2.1 Sampling Containers 

Certified, commercially clean sample containers shall be obtained from the contract analytical 
lab. If appropriate, the bottles shall be labeled by the lab to indicate the type of sample to 
be collected. Required preservatives (with the exception of sodium thiosulfate) shall be 
prepared and placed in the bottles for aqueous analyses at the laboratory prior to shipment to 
the site. 

4.2.2 Sample Preservation 

All samples will be stored on ice in an insulated cooler immediately following sample 
collection. Soil samples do not require additional preservation. As noted above, sample 
containers for aqueous samples will be sent by the laboratory containing the appropriate 
preservatives. 

4.3 SAMPLE HANDLING AND SHIPPING 

Sample containers will be placed in plastic storage bags (double bagged in zipper-lock bags) 
and wrapped in protective packing material (if appropriate). Samples will then be placed in 
a cooler with ice (double bagged using 1-gallon zipper-lock bags) for shipment to the 
laboratory. Samples collected in glass containers will be placed on the bottom of the cooler, 
and the ice will be placed on top of the jars. The drain on the cooler shall be taped shut. 
The glass containers will be packed in foam liners and bubble packing or styrofoam peanuts 
to ensure that no breakage occurs during shipment. Samples will be shipped by overnight 
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express carrier for delivery to the analytical laboratory and to the CMQAL laboratory. 
Custody seals on the cooler will be covered with clear plastic tape. 

A completed chain-of-custody form for each cooler will be placed in a zipper-lock bag and 
taped to the inside of the cooler lid. Coolers will be wrapped with strapping tape at two 
locations to secure lids. Numbered and signed custody seals shall be placed on the outside 
of each cooler. In addition, "Fragile" labels and "This Side Up" labels shall be placed on the 
outside of each cooler containing glass bottles. Put "This Side Up" labels on all four sides 
and "Fragile" labels on at least two sides. Note that each cooler cannot exceed the weight 
limit set by the shipper. 

4.3.1 Holding Times and Analyses 

The holding time is specified as the maximum allowable time between sample collection and 
analysis and/or extraction, based on the analyte of interest, stability factors, and preservation 
methods. Samples should be sent by overnight courier service to the laboratory daily after 
collection. 

Chemical constituents which will be analyzed during the field investigation have been 
identified by SWMU in the FSP. 

4.4 SAMPLE DOCUMENTATION AND TRACKING 

This section describes documentation required in the field notes, Daily Quality Control 
Reports, and sample Chain-of-Custody requirements. 

4.4.1 Field Notes 

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 with waterproof ink in a permanently bound 
weatherproof field book with consecutively numbered pages and, if applicable, on field 
sampling data sheets. 
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The information in the field book will include the following as a minimum. Additional 
information is included in the specific SOPs regarding the appropriate data sheets. 

• Project name 

• Location of sample 

• Sampler's signature 

• Date and time of sample collection 

• Sample identification numbers and sample depth (if applicable) 
• Description of samples (matrix sampled), composite or grab sample 
• Analysis to be performed 

• Number and volume of samples 

• Description of QA/QC samples (if collected) 
• Sample methods or reference to the appropriate SOP 
• Sample handling, including filtration and preservation, as appropriate for 

samples 

• Field observations 

• Results of any field measurements, such as depth to water, pH, temperature, 
conductivity a.Q.d chlorine test results 

• Personnel present 

Changes or deletions in the field book should be lined out with a single strike mark, initialed 
and dated by person making change, and remain legible. Sufficient information should be 
recorded to allow the sampling event to be reconstructed without relying on the collector's 
memory. 

Each page of the field book will be signed by the person making the entry. Anyone making 
entries in another person's field book will sign and date those entries. 

4.4.2 A-E Daily Quality Control Report 

To supplement the information recorded in the field book, A-E daily quality control reports 
(DQCRs) will also be maintained at every sampling location. An example of the DQCR is 
shown as Figure 2. DQCRs will be maintained by members of the field sampling team and 
cross-checked for completeness at the end of each day by the sampling team members and/or 
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Field Manager. They will be signed and dated by individuals making entries and initialed by 
the reviewer upon completion. Copies of the DQCR will be forwarded to the Quality 
Assurance Officer for review and submitted to the USACE Project Manager within 5 days 
of completion of sampling. If there are any problems, the DQCR will be faxed to the 
USACE Project Manager on the following morning. 

4.4.3 Sample Chain-Of-Custody 

During field sampling activities, traceability of the sample must be maintained from the time 
the samples are collected until laboratory data are issued. Information on the custody, 
transfer, handling, and shipping of samples will be recorded on a Chain-of-Custody (COC) 
form. An example COC form is shown as Figure 3. 

The sample handler will be responsible for initiating and filling out the COC form. The COC 
will be signed by the sampler when the sampler relinquishes the samples to anyone else. It 
is not necessary for the shipping company to sign COC; however, the airbill shall be retained 
by the sample handler for tracking purposes. A COC form will be completed for each set of 
samples collected daily, and will contain the following information: 

• Sampler's signature and affiliation 

• Project number 

• Date and time of collection 

• Sample identification number 

• Sample type/matrix 

• Grab or composite sample 

• Preservative used 

• Analyses requested 

• Number of containers 

• Signature of persons relinquishing custody, dates, and times 
• Signature of persons accepting custody, dates, and times (laboratory) 
• Method of shipment (i.e. Federal Express) 

The person responsible for delivery of the samples to the shipping company will sign the 
COC form, retain the last copy of the three-part COC form, document the method shipment, 
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and send the original and the second copy of the COC form with the sample (taped in a 
ziploc bag to inner cooler lid). Upon receipt at the laboratory, the person receiving the 
samples will sign the COC form and return the second copy to the Project manager. Copies 
of the COC forms and all custody documentation will be received and kept in the central 
files. The original COC forms will remain with the samples until final disposition of the 
samples by the laboratory. The analytical laboratory will dispose of the samples in an 
appropriate manner 60 to 90 days after data reporting. After sample disposal, a copy of the 
original COC will be sent to the Project manager by the analytical laboratory to be 
incorporated into the central files. Sample tracking will be done by using W-C's Sample 
Information Management System (SIMSII) as described in the Data Management Plan. 
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FIGURE 1 
EXAMPLE SAMPLE CONTAINER LABEL 

CANNONAFB 
Project: SD-11 
Sample ID: CANoS9 -o~ql-rn\5"' 
Analysis: SZ..bO. \}QC.., ·s. 
Preservative: \=\G\ 4 ~c.. -) 

Collect Date: L/: z.o. 9S Time: {20:2 
Sampler(s): j \-\ C.j 



Pr~ect ______________________________________________ __ 
Pr~ectNo. __________________________________________ ___ 

FIGURE 2 
Date 

Report No. ____ _ 
Date ----------

W-C DAILY QUALITY Dayl S I MIT I W ITHI F 

CONTROL REPORT 
s 

COE Project Manager -----------
Pr~ect ______________________ _ 

Project No. -----------
Contract No. ----------

Subcontractors on Site: 

Equipment on Site: 

Visitors on Site: 

W -C Personnel on Site: 

Work Performed (including sampling): 

DQCR.frm ida! 

Weather Bright 
Sun 

Temp To 32 

Wind Still 

Humidity Dry 

Clear Overcast Rain Snow 

32-50 50-70 70-85 85 up 

Moderate High Report No. 

Moderate Humid 

Sheet of 



Quality Control Activities (including field calibrations): 

Health and Safety Levels and Activities: 

Problems Encountered/Corrective Actions Taken: 

Downtime/Standby: 

Special Notes: 

By ________________ __ Title _______ _ 

DQCR.frm /dal Sheet of 



Woodward .~de 8 CHAIN OF ( :ODYRECORD I of 
101 Sooth 108 Avenue, Omaha, NE 68154 (402) 334·8181 Fax (402) 334-1984 

Project Name Project No. I Analytical Parameters I 

Project Location Project Manager 

Sampler(s) 

Sample Type Containers 

Date Time Comp. Grab 
Sample Identification Matrix 

No. Type Remarks 

Signatures Date Time Shipping Details Special Instructions 

Relinquished by: Method of Shipment 

Received by: Airbill No. 

Relinquished by: Lab Address 

Received for Laboratory by: 

Cuslodylnnfjdg 3-09·92 
White copy- Laboratory Yellow copy - Laboratory Pink copy - WCC N~ 113090 
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2.0 

PURPOSE AND SCOPE 

This document defines the standard procedures for performing headspace analysis of soil and 

water samples in the field at Cannon Air Force Base (AFB). This Standard Operating 

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

the Work Plan (WP) and gives the description of equipment and procedures for field 

screening of soil and water samples. Samples locations and frequency of collection are 

specified in WP. This procedure is intended to be used together with the WP and other 

SOPs. 

Applicable SOPs are listed below: 

• 
• 

SOP No.4 

SOP No.7 

- Groundwater Sampling 

- Subsurface Drilling and Sampling 

• SOP No. 12 - Sample Handling, Documentation, and Tracking 
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3.0 

RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 
headspace analysis 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 headspace analysis 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 
headspace analysis to assure that they are completed according to this procedure. Problems 
related to headspace analysis 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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4.1 EQUIPMENT LIST 

The following equipment is required for headspace analysis: 

• Clean glass sample containers 
• Paper towels 

• Aluminum foil 

4.0 
HEADSPACE ANALYSIS 

• Organic vapor analyzer equipped with a photoionization detector (PID) or 
flame ionization detector (FID) 

• Field book 

• Waterproof and permanent marking pens 
• Daily quality Control Report form (DQCR) 

4.2 FIELD SCREENING PROCEDURES 

A portion of each soil or water sample will be placed in the appropriate glass container. The 
container should be filled approximately three-fourths full for water and one-half full for soil. 
The mouth of the container will be covered with aluminum foil, tightly capped, and the 
samples will be allowed to equilibrate for 30 minutes. Care must be taken in the selection 
of soils with respect to consistency and sample placement in the container in order to achieve 
comparability and consistency. The disposition of the sample in the container will be 
recorded in the field logbook. All headspace material will be containerized as specified in 
SOP No. 15 after analysis. 

The sample headspace in the container shall be analyzed with an organic vapor analyzer by 
removing the lid and inserting the instrument probe through the foil liner. Care must be taken 
in the selection of appropriate foil, placement of the foil on the container, and removal of the 
lid so as not to compromise the integrity of the seal. If the seal has been compromised, this 
will be recorded appropriately or a new sample taken if possible. 
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4.3 ORGANIC VAPOR ANALYZER SELECTION 

The selection of the appropriate organic vapor analyzer equipped with either a PID or an FID 
shall be based on contaminants of concern and/or ambient conditions at the respective site. 
The lamp selected for the PID, where applicable, will be based on the relative ionization 
potentials of the expected volatile contaminants. The selected instrument and rationale for 
use will be recorded on the DQCR and in the field logbook. 

4.4 CALIBRATION 

The instrument(s) selected for use in accordance with data quality objectives and site 
requirements shall be calibrated according to the manufacturers recommendations and 
specifications. These procedures will be attached to this SOP where applicable. 

4.5 DOCUMENTATION 

All procedures and field conditions shall be recorded on the DQCR and in the field logbook. 

The record shall include a description of the material being screened as well as site conditions 
such as humidity and the equilibration time and temperature. The headspace screening results 
shall be recorded on the HTW boring log. 
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2.0 

PURPOSE AND SCOPE 

This document defines the standard procedures for handling and final disposition of 
Investigation-Derived Wastes (IDW) at Cannon Air Force Base (AFB). This Standard 
Operating Procedure (SOP) serves as a supplement to the Quality Assurance Project Plan 
(QAPP) and the Work Plan (WP). 
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3.0 
RESPONSIBILITIES AND QUALIFICATIONS 

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that 
management of investigation-derived waste (IDW) 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 handling IDW 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 
IDW 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 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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4.0 
INVESTIGATION DERIVED WASTES 

The fieldwork planned at Cannon AFB during the Site Investigation (SI) will produce 
investigation-derived wastes (IDW). These will consist of the soil from the drilling of soil 
borings and headspace analysis, the well development/purge water from the monitoring well, 
and the potable water used to decontaminate the drilling and sampling equipment and 
personnel, and the used Personnel Protective Equipment (PPE). 

M9602\V\S0Ps\WPOSP15.wp5 /md 
Cannon AFB, New Mexico- SOP No. 15 -5-

06/03/98 
Rev. 0 



5.0 

SOIL CUTTINGS 

The soil cuttings generated by the drilling and sampling of all soil borings and monitoring 
wells will be placed into DOT rated 55-gallon drums. Mixing of the cuttings from several 
borings is permissible in order to fill the drums as full as possible. However, only cuttings 
from individual SWMUs can be mixed, and the splitting of cuttings from one boring into 
several drums should be avoided. The drums will be sealed and labeled with permanent 
markings indicating the SWMU number, the boring(s) number, the matrix, date, drum ID 
number, geologist's initials, and the base contact, including phone number. If cuttings from 
an individual boring must be split, the depths of the cuttings will also be included on the 
drums. The drums will then be moved to a temporary storage facility designated by Cannon 

AFB and placed on wooden pallets. Drums from individual SWMUs will be segregated from 
each other as much as possible. Composite samples from the drums will be collected and 
analyzed and will be used in conjunction with specific sample data to profile the IDW. IDW 
will be categorized as either nonhazardous and disposed of on site, nonhazardous and disposed 
of off site, or hazardous. It has been assumed that all IDW will fall in the first two 
categories. W -C will complete and submit all appropriate paperwork and will arrange for the 
disposal of all nonhazardous IDW. If the soil is hazardous, the appropriate method of 
disposal will be discussed and agreed upon by Cannon AFB, USACE, and W-C personnel. 
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6.0 

DECONTAMINATION WATER 

During the field activities, equipment used for the vanous sampling methods will be 
decontaminated before and after use according to the procedures in SOP No. 1. This water 
will be containerized and placed into a DOT-rated drum and transported to the temporary 
storage facility. 

It is anticipated that this decontamination water will not have any significant levels of 
contaminants since it is originally potable water. A headspace analysis will be performed to 
determine if any significant volatile organic compounds (VOCs) are present. Noncontam
inated water will either be discharged onto the ground or into a wastewater lagoon on Cannon 
AFB as directed by Cannon AFB and USACE personnel. If the decontamination water is not 
acceptable, it will be characterized further to determine if it is necessary to ship to a licensed 
hazardous waste facility. 
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7.0 
USED PERSONNEL PROTECTIVE EQUIPMENT 

Any personnel protective equipment (i.e., gloves, duct tape, Tyvek, etc.) used during field 
activities will be placed into 55-gallon drums, sealed, and labeled with the appropriate 
information. No mixing of wastes will be allowed (i.e., soil with PPE trash). PPE from 
individual SWMUs does not need to be segregated. If the drum is not full after the work has 
been completed at one SWMU, PPE from the next SWMU may be placed into it. 

M9602\V\SOPs\WPOSP15.wp5 /md 
Cannon AFB, New Mexico- SOP No. 15 -8-

06/03/98 
Rev. 0 



STANDARD OPERATING PROCEDURE NO. 16 

1.0 
TITLE PAGE 

DETECTION OF PETROLEUM HYDROCARBONS USING IMMUNOASSAY 

CANNON AIR FORCE BASE 
REMEDIAL INVESTIGATION 
CANNON AFB, NEW MEXICO 

USACE CONTRACT NO. DACW-45-96-D-0017 

W -C PROJECT NUMBER M9602V 

M9602\ V\FSSOP .16 
Cannon AFB, New Mexico- SOP No. 16 -1-

05/05/98 
Rev. 0 



TABLE OF CONTENTS 

Section 

1.0 TITLE PAGE -1-

2.0 INTRODUCTION -3-

3.0 RESPONSIBILITIES AND QUALIFICATIONS -4-

4.0 PROCEDURE -5-

4.1 EQUIPMENT LIST -5-
4.2 IMMUNOASSAY TEST PROCEDURES -5-
4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) -10-

M9602\ V\FSSOP .16 
Cannon AFB, New Mexico - SOP No. 16 -2-

05/05/98 
Rev. 0 



2.0 

INTRODUCTION 

The purpose of this document is to define the standard procedure for detection of petroleum 
hydrocarbons using immunoassay 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 Field Sampling Plan (FSP). This procedure is intended to be used with the 
SAP and the other SOPs. 

Total petroleum hydrocarbons will be analyzed for by SW-846 Immunoassay Method 4030. 
Method 4030 is a procedure for screening soils to determine whether they contain petroleum 
products. This method will be used to semi-quantitatively evaluate the presence of gasoline, 
jet-A fuel, JP-4, diesel fuel No. 2, kerosene, fuel oil #2, fuel oil #6, and mineral spirits. The 
method is useful in situations where other analytical methods (lab testing, etc.) are not 
practical or effective and timely information is required. At CAFB, the method will be used 
as a semi-quantitative screening method for the detection of residual petroleum components 
in soil samples. 

The overall objective of the sampling program 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., bailers, pumps, tubing, soil, and sediment 
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) Cannon AFB Project Manager is responsible for assuring that 
immunoassay testing 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 
immunoassay testing activities to assure that they are completed according to this procedure. 
Problems related to immunoassay testing 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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4.1 EQUIPMENT LIST 

4.0 

PROCEDURE 

The following is an equipment list for conducting immunoassay detection tests. 

• Spectrophotometer 

• Ensys Petro risct test kit 

• Permanent marking pen 

• Paper towels 

• Liquid waste container 

• Disposable gloves 

4.2 IMMUNOASSAY TEST PROCEDURES 

The procedures which will be used to detect petroleum hydrocarbons in the soils using 
immunoassay are as follows. These instructions were taken from and are also contained in 
Ensy's User's Guide which is provided with the test kit. Reference that document for further 
definition and illustrations: 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

1) Set up work station in accordance with the diagram found on the Ensys 
instruction sheet. 

2) Collect a split spoon sample of the soil material from the specified interval in 
the boring. 

3) Observe the soil material as described in Section 5.0 of SOP No. 8. Make 
sure the soil type is adequately described on the boring log. 
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PHASE ONE 

Weigh Sample 

4) Open methanol crimp top vial and pour the entire contents into the extraction 

Jar. 

5) Press ON/MEMORY button on pan balance. Balance will beep and display. 
0.0 

6) Crush a portion of the sample, if cemented, with a hammer or crucible to 

obtain a 10 g sample. Weigh out 10.0 g (±0.1 g) of pulverized sample. The 
rest of the samples may be chosen for the 1 0 percent confirmation analysis. 

Send 1 0 percent of the samples to be analyzed by 418.1 according to 

procedures described in the FSP. 

7) If balance turns off prior to completing weighing, use empty weight boat to 

retare, then continue. 

Extract Petroleum Hydrocarbons 

8) Using wooden spatula, transfer 10 g of soil (or a quantity of soil appropriate 

for the detection level required) from weight boat into extraction jar. 

9) Recap extraction jar tightly and shake vigorously for one minute. 

1 0) Allow to settle for one minute. 

11) Repeat step 4 - 1 0 for each sample to be tested. 
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Filter Sample 

12) Disassemble filtration plunger from filtration barrel. 

13) Insert bulb pipette into top (liquid) layer in extraction jar and draw up sample. 
Transfer a least ~ bulb capacity into filtration barrel. Do not use more than 
one full bulb. 

14) Press plunger firmly into barrel until adequate filtered sample is available 

(Place on table and press if necessary). 

15) Repeat steps 12 - 14 for each sample to be test. 

PHASE TWO 

16) Label the conjugate and antibody-coated tubes with a permanent marking pen. 

1 7) Open dilution sample by slipping ampule cracker over top, and then breaking 

top at scored neck. 

18) Uncap enough blue buffer, conjugate and antibody-coated tubes for samples 

and standards. 

19) Empty a blue buffer tube into each conjugate tube. 

20) Assemble new tip onto mechanical pipette. 

21) Withdraw 60 ILL of sample from filter unit using mechanical pipette and 
dispense below the liquid level in 15 ppm conjugate tube. Wipe mechanical 

pipette tip. 

22) Withdraw 60 ILL of filtered sample from the filter unit and dispense below the 

liquid level in the 1,000 ppm dilution ampule. Shake (thoroughly mix the 

contents with special care not to spill or splash) ampule for 5 seconds. 
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23) Withdraw 60 J-tL of diluted sample from 1,000 ppm dilution ampule and 
dispense below the liquid level in 1,000 ppm dilution ampule. 

24) Withdraw JlL from 1,000 ppm dilution ampule and dispense below the liquid 
level in 1,000 ppm conjugate tube. Discard mechanical pipette tip. 

Buffer Standards 

25) Assemble new tip onto mechanical pipette. 

26) Open PETRO standard ampule. 

27) Withdraw 60 J-tL of PETRO standard and dispense below the liquid level in 
standard conjugate tube. Wipe mechanical pipette. 

28) Repeat step 27 for the second standard. 

29) Shake all conjugate tubes for 5 seconds. 

PHASE THREE 

This phase requires critical timing and care in handling the antibody-coated tubes. 

30) 

31) 

32) 

"") .).) 

34) 

M9602\WSSOP .16 

Set timer for exactly 1 0 minutes. 

Start timing and immediately pour solution from each conjugate tube into 
appropriate antibody-coated tube. 

Shake carefully, taking care not to splash or spill, all tubes for 5 seconds. 

Let tubes stand for exactly 10 minutes. 

After the 1 0-minute incubation, empty antibody-coated tubes into liquid waste 
container. 
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35) Wash antibody-coated tubes vigorously and with force. Place nozzle just 
above antibody-coated tube, squeeze bottle to fill each tube with a vigorous 
stream, and empty into liquid waste container. (The wash solution is a 
harmless, dilute solution of detergent. Do not hesitate to wash vigorously even 
if the solution contacts gloved hands.) Wash by filling and emptying a total 
of 4 times. 

36) Tap antibody-coated tubes upside down on paper towels to remove excess 
liquid. Residual foam in the tubes will not interfere with test results. 

Color Development 

37) Add 5 drops of Substrate A (yellow cap) to each antibody-coated tube. 

38) Set timer for exactly 2 minutes. 

39) Start timer and immediately add 5 drops of Substrate B (green cap) to each 
antibody-coated tube. 

40) Shake all tubes for 5 seconds. Solution will tum blue m some or all 
antibody-coated tubes. 

41) Stop reaction at end of 2 minutes by adding 5 drops of Stop Solution (red 
cap). Blue solution will tum yellow when Stop Solution is added. 

PHASE FOUR 

Select Darker Standard 

42) Wipe outside of antibody-coated tubes. 

43) Place both standard tubes in the photometer. 
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44) Switch tubes until the photometer reading is negative or zero. Record reading. 
If reading is greater than 0.2 in magnitude(+ or-), results are outside of QC 
limits. Retest the sample(s). 

45) Remove and discard tube in right well. The tube in the left well is the darker 
standard. 

Interpret Results 

46) Place 15 ppm tube in right well of photometer and record reading. 

4 7) If photometer reading is negative or zero, petroleum hydrocarbons are present. 
If photometer reading is positive, concentration of petroleum hydrocarbons is 
less than 15 ppm. 

48) Place 1,000 ppm tube in right well of photometer and record reading shown 
on display. 

49) If photometer reading is negative or zero, petroleum hydrocarbons are present. 
If photometer reading is positive, concentration of gasoline or petroleum fuel 
is less than 1,000 ppm. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

In addition to following procedures recommended by the manufacturer, the level of QA/QC 
proposed for the immunoassay-based field testing is consistent with the QA2 level of QNQC 
defined for the Superfund program by Ryti and Neptune (1991) and consists ofthe following 
elements: 

A. Sample Documentation- Each sample must be documented with the location, 
depth, time, and date of collection. 
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B. Field Analysis Documentation - Record raw data, including any calculations 
and final results of field analysis for all samples screened (including all QC 
samples). 

C. Method Calibration - Standards will be obtained from the manufacturer and 
analyzed in duplicate. The difference in optical density (OD, photometer 
display) of the duplicate standards will be recorded. A valid test is indicated 
when the magnitude of the displayed numbers absolute value is 0.20 or less. 
Test runs resulting in a greater number will be repeated to ensure valid 
conclusions. Standards will be analyzed at the beginning and end of each day 
and at a rate of 1 in 20 during the testing period. Each analysis must include 
two standards, with no more than a total of 12 antibody-coated tubes. 

D. Method Blank - The method blank will consist of the extraction solvent 
supplied by the manufacturer. This blank will be analyzed at a rate of at least 
1 in 10 to evaluate cross-contamination and document baseline conditions. 

E. Confirmation of Field Analysis -To confirm the quantitation of the analyte, 
at least 10 percent of the samples will be sent off site and analyzed by EPA 
Method 418.1. 

F. Site-Specific Matrix Background Field Analysis - A sample of 
uncontaminated material from the same matrix will be analyzed to evaluate 
potential matrix effects. 
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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 = 10·5 , 

"Blank"= 10-'. 

• The screening levels only address human health protection. 

• Values do not account for chemical mixtures. IT more than one non-. . 
carcinogen is expected,o 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 ~efinitively 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 
chemicil mixtures. 



• Sources used to compile the screening levels were: 

Region IX Preliminary Remediation Goals (PRGs) 
-Tap Water Values, Direct soil exposure values. 

EPA Region ill 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 scr~ning levels. . . 

EPA Region 6 Current and Proposed National Primary 
and Secoiulary Drinking Water Regulations Table 
- Drinking values labeled MCL's. 

Risk Assessment Guidance for SuperfumL(RAGS), Health Effects 
Assessment Summary Tables (HEASI), 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 levet 

. Elemental Compo_sition of Surficial Materials in the Conterminous 
United States and OSWER Regional Taxies Coordinators 

Memorandum titled "Background Metals in Soil" dated March 14, 
·1989.· 

- Soil regional bac~oround values. 
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(mgt1<1) lnrntion,& Scmlll'lo) 

ltthallllion) 

I' tiL Jlt!L l'tlmJ "''"'' """'' "''"'' 
I 
I . 

l.7C O.l5C O.JJC IIC 76C 
1.1-16.7 so 23Nl J.IN 0.41 N 22N 6IONJ 

0.04C 0.00041 c 0.0021 c OJ2C 2.0C 

O.S2N~ O.OS2 N 
330N 33 N 12N S90N 6JOON 
UOON liON 6&N 3300N >4000N 

3 0.3C 0,028 c O.OI4C 2.0C 1.6C . UN I.S N O.S4N 26N l70N 
0.61C 0.058 c O.Ol9C 4.0C 17C 

430 2000 2600N O.S2 N 9SN SJOON SAT 
!SON ISN SAN 260N l700N 
IIOON liON 41 N 2000N 20000N 

9JON 91 N 34N l600N 17000N 
IIOOON I lOON 4JON 20000N SAT 
IIOON 180N 61 N 3300N >4000 N 

91 N 9.1 N 3.4N 160N 1700N 
6JONI 370N 140N 6SOON 61000 N 

s 0.4C 0.12C O.IIC 1.4 c 3.2 c 

Paae 3, 

I 

SoU Scrunlttt U.vl. 
Tl'tVtif <rr from Soil to: 

Air Crowtttl 
Willa 

"''"'' "''"'' 

3IOB UE 
380B JSE 

SAT 32E 

0.5 E 0.02 E 



Lqend: MCL • Malcimum Contamlnont Level 
SAT • rislc-bued valuo above expected 
aaturatlon point 
nwt • maximum concentntlon 
PBST • Pestldde Herb • HerblddO 
VOC" Volatile Orpnlo Compound · 
SVOC • Semi-Volatile Orpnlo Com{'ound 
MB/Jutlt." • lllnlnl i•t•/«' 1mtrati01t of 

'"'"'~ 

Cltmllcal Catt<Yr 
Conttunln1111t Group a... 

Namt 
Rlrlt.LntL· 
.MJ•Itt' 
Coo/It' 
B/Jutlt.• I It' 

ll enzcnethiol 
llenzidine svoc A I 

Benzoic acid svoc 

Benzotrichloride Ill 
Benzyl alcohol svoc 
Benzyl chloride Ill 

Beryllium and compounds B2 
Bidrin 
Biphenthrin (Talmr) PEST 

I,I·Biphenyl 
B is(l-c:hloroeth)'l)clher Ill 
Bis(2-c:hloroisopropyl)cther svoc 

B is( chlon>I'M\hyl)cther A 
Bis(2-c:hloro-l·methylethyl)cther 
Bis(l-ethylhexyl)phthalate (DEHP) svoc 

BisphenolA 
Boron (and borate?) 
Boron trifluoride 

November 7,1997 

EPA Regiort 6 
Human Health 

Medta-s rucific ~;creentn~ Levels 

Bull: c- Nrdno1mlc 'if reb N • ttDtt-all'dno1mlc 'if reb 
E • EPA tlrafl Soil Satmln1 Lnd S •1oU 141luration conemtrati01t 
M' • EPA MO.. /•l111miD1t rtttllunt, 

RJ.rlt.-Butl Satmilt1 ~·tu 

DrinAin1 Tt~p .Amblmt FUit Soil Soil Wllltr Wattr Air ( lnration, /nluwuion, .,, Rttlonal 
Dtm1al E.Jrporurt Rolli a} BacA1rounJ (MCL'1) (11.mJmtial (11.niJmtial {11.tCtWrtiond C01tc./11a111t Scm arlo: &mario) FUitln1 RnUmlltJI ln~al (mi~V l111mion, d Scmario) 

lnltaulllM) 

PilL PilL JlllmJ '"I~ I '"'~' '"'~' 

0.37N I O.OJ7N 0.014N 0.78 N I 20N I 
0.0003 c 0.00003 c 0.00001 c 0.001C 0.008 c 
ISOOOO N ISOOO N S400N SAT SAT 

0.0051~ 0.000•18 c 0.00024 c 0.034C O.ISOC 
IIOOON IIOON 4ION 20000 N SAT 
0.066C 0.037C 0.019C 1.4C 3.9C 

O.S·2 4 0,02C 0.00075 c 0,00073 c o.t4c 1.10 c 
' 

3.7N 0.37N 0.14N 6.5 N 68 N 
SSON 5SN 20N 980N IOOOON 

ISOON 180N 68 N 3300 N 34000 N 
0.0098 c O.OOS4C 0.0029 c O.o7C O.l7C 
0.27C 0.18 c 0.04SC 3.9C l2C 

o.oooos c 0.00003 c 0.00001 c 0.0001 c 0.0003 c 
0.96C 0.089 c 0.04S C 6.3 c 17C 
4.SC 0.4S C 0.13 c 31C l40C 

1800N I BON 68 N 3300N 34000 N 
2-100 3300N 21 N 120N 5900N 61000 N 

7.3 N I 0.73 N 

Page4 

Soil Scrtmlnt ~...1. 
Tnuuf~fromSoilto: 

Air Grouni 
Wllltr 

'"II), I '"II), I 

I 
1.3 c 1.1 E-{16 C 
3205 280 E. 

O.Ol'2C 0.000073 c 

o.sc 0.00036 c 
I 

690E ISOE 

9000S liON 
0.3 E 0.0003 E 

0.00004 c l.OE~7C 

210 E II E 



1-qend: MCL • Maximum Contaminant Level 
SAT • rillc.-based value &bow expected 
utumlon point 
milt • maximum conc:entntlon 
PBST • Pestldda Herb • Hesbiclde 
VOC • Volatile Orpnlc Compound 
SVOC • Semi-Volatlle Orpnic Compound 
• Bl4nA • • Mlnillg JnJiJfor gmwnliOtt of 
l'nlu~ 

Chm11Cdl Canetr 
Contlltf1llfant Group Clan 

Nam• 
RlrALntl: 
A.llJ•Jtr 
c-ur• 
D14ttA• J~ 

' 

voc D 
I 

D romodichloromcthane 
' Bromocthene (vinyl bromide) 

Bromoform (tribromomcthane) voc B2 

Bromomcthane voc 
4-Bromophenyl phenyl ether svoc 
Bromophos 

Drom<»C)'llil PEST 
Bromoxynil octanoete PRST 
I,J.IJutadiene Bl 

!-Butanol voc 
Butyl benzyl phlhalate 
Butylate 

aec-Butylbenune voc 
tert-Butylbenune voc 
Butylphthalyl butylglycolate 

CacodyUc acid PliST 
c.dm.lum ond compounds 
Caproloctam 

Navember 7, 1997 

EPA Region 6 
Human Health 

flU ell a-.) "t!Cl]IC tlCfUNinff Lt!l1t!IS 

B..U: c- ctll'dnogmlc #ff«:tt N • Mtt-carcinogmlc ~ff«:tt 
E •EPA. irnftSoUSarmU.g Lnd S •roil riiiJlrnliott cottemJTnliOtt 
M'•EPA MCL l•lttgntiott roull Otti.J 

Rld-Dnwl Satming wtlr 

DrinAU.g TdfJ Ambimt Flsh Soil Soli Wata WnJtr Air ( /ngntiott,lnhtiliatiOtt, 11111/ lttgiOttal 
Dmnal E.>poru" Router) DadtgrounJ (JICC.'r) (Rni.tmtinl (RniJmtinl (R~tntionnl 

Conc.IRang• Scmnrio: Scm arlo) Flshint Rm~mtlaJ /nGutrlal (mgl1tg) Intntion, & Scm arlo) 
/nit auJti on) 

pgll. pgll. pgltrtJ mgllrg mtllrl mt/).1 

0.18 c 0.1 c 0.051 c 1.4C 3.4C 
0.1 c 0.051 c 0.45C I.OC 
2.4C I l.cSC 0.4 c 56C 240C 

1.7NI \ 5.2N 1.9N 15N 57N 
2100NI liON 71 N -4500NI 120000 N I 
I BON ISN 6.1N 330N :l400 N 

liON 73N 27N 1300N I4000N 

' 730N 73N 27N 1300N 14000N 
0.011 c 0.0064C 0.009C O.Q2 N 

3700N 370 N 140N 6500N 6IOOON 
7300N 730N 270N 13000 N SAT 
I BOON I BON 61 N 3300N :l4000 N 

61 Nl 37N I-4N 780NI 20000 N I 
61 Nl 37N l-4N 780N I 20000N I 
37000 N 3700N 1400N 65000N SAT 

liON liN -4.1N lOON 2000N 
0.01-1.0 5 IBN 0.00099C 0.68 N 38 N 850 N 

IIOOON 1800N 680N 33000 N SAT 

l'aseS 

Soil Satming Ln-<1 
Thuuftrrfrom Soil to: 

I 

I 

Air Ground 
Wata 

mgllrg mgllr1 

IIOOE 0.3 E l 
46E 0.5 E 

2E 0.1 E 

0.0013 c o.oooon c 

9700E IE 
530 E 68 E 

10 s 0.27 1-f 
0.27M. 

920E 6E 



~: MCL • Maximum Omtamlnanl Level 
SAT • rislc-b.sed valuo above expectccl 
ulurlllon point 
max • nwdrntm concentnlion 
PBST • Pesticide Herb • Hetbielde 
VOC • Volatile Orpnlo Compound 
SVOC • Semi· Volatile Orpnlo Compound 
"Dliutllw • Mlnlttg l.tll•for gm,.tJtion of ,[u, 

C1rmtlcal Canctr 
Contllntlttlllft Group CWr 

Nam• 
Rlrl< Lt>•tl: 
MJ•Ir 
c- 111'' 
DianA• 1r 

I 

C.pt.al'ol PEST 
C.plm PEST 
Carbaryl PEST 

earborunn svoc 
Carbon disullide 
Carbon tetrachloride 

Carbosulf an PEST 
Corboltin PEST 
Chlonl 

Chlonmben PEST 
Chlonnll 
Chltmlane PEST 

Chlorimuron-ethyl 
Chlorine 
Chlorine dioxide PEST 

Chloroacctaldehyde 
Chloroeectla tcid 
2-Chloroeectophmone 

November7,1997 

EPA Regio11 6 
Human Health 

Medta~· rJecljic ~·creentnl! JAn•els 

Dull: c- mrdnogmlc tffrm N • tttM-cerdnogmlc tffrca 
E • EPA tlrtifl SoU Sawnlttg Lntl S • nril 1illlumtM con~tltion 
M'•EI'AMa. l•lngntiM,_htHtlJ 

IUIA-Dawl Satmlntt Ln~ 

Drlttl<lttg Tap Amblmt Flllt Soil Soil IVIIItr Waltr Air ( /ngation,lnltlllaJjon, tu1tl Rtglonal 
Dtntldl Expomrt Ro11ttt} Dndrgroun4 · (Ma.'•) (1lm4mtial (Rmtlmtial {lltatatiDital Cottt'.ll!.lllfgt Scmarlo: &mario) Ftllrltttt /l.mitllrlol lnilutrlol (mgtlg) /ngatlon, & s._.no) 

Jn/ralation) 

pgiL pgiL 111/nrJ '"'"'' "''"'' "''"'' 
I 

7.1C 0.73 c 0.37C 52N 220C 
19C I.IC 0.9C 130C 550C 
3700N 370N 140N 6500N 68000N 

40 liON \ UN 6.1N 330 N J<IOON 
21 N 730N 140N 16N 52 N 

5 0.2C 0.12 c 0.024C o.-47 c I.IC 

370N 37N 14N 650N 6100N 

' 
3700N 370N 140N 6500N 61000 N 
73N 7.3 N 2.7N 130N 1400N 

550N 55N 20N 980N IOOOON 
0.17C O.OI6C 0.0078C I.IC 4.7 c 

2 o.os c 0.0049C 0.0024C O.J<IC I.SC 

730N 73 N 27N 1300N 14000 N 
3700 N 370N 140N nooN SAT 
2.1 Nl 0 .. 21 N 

250N I 25 N 9.3N 540NI 14000N I 
73 N 7.3N 2.7N IJON 1400N 
0.05 N 0.031 N 0.07N 0.27N 

Pege6 

i 
Soil Satming U>·tl I Trtu~rj'DTfrom Soil to: I 

I 

A.ir Gro11ntl 
Wua 

'"'"'' mgtlg 

O.J4 S 23 N 

liE 14 E 
0.2 E om E 

IOE 2E 



Leamd: MCL • Maltimum Contaminant Level 
SAT • risk-based value abavo expected 
ptuntion polnl 
mu • nwdmum conccnlntlon 
PEST • Pesticide Herb •Herbicide 
VOC • Volatile Qraonlc Compound 
SVOC • Semi· Volatile Orgonlc Compound 
"Bbutlc" •Mining la/11[111" gmtration of 
1'alue. 

C1wnlcal CIUfetr 

Contamlnlllft Group a. .. 
Namt 

RU!tuwl: 
Al11•/tr 
c-Hr' 
Dllllflt•ltr 

I 

I svoc 4-Chloroanlline 
Chi oro benzene VOC I 

Chlorobenzilate ' PEST 

p-Ch.lorobenmlc acid 
4-Chlorobenmlrilluoride 
2-Chloro-1,3-butadiene 

t-Chlorobutene VOC 
Chlorodibromomclhane voc 
J-Chloro-1,1-difluoroelhane 

Chlorodifluorornetlwte voc 
Chloroelhane VOC 
2-Chloroe\hyl vinyl ether VOC 

Chlororonn voc B2 
Chloromethane VOC 
4-Chloro-2,2-methylaniline hydrochloride 

4-Chloro-2-rncthylanlline 
beta-Chloronaphthalene svoc 
o-Chloronltrobenune 

Navembcr7, 1997 

EPA Region 6 
Human Health 

Meat a-.) f'JeCl/IC .:Ycreentnf,f Le••ets 

Dtuil: c- Cdl'dn~gmlc q]'u:a N • tttHt-cdi'Ciltogmlc 'i[rctz 
E "'EPA Jrtift Soil Scumlng Lnd S • •oil •lfbutditHt COffcmtratitHI 
M' •EPA /.ICL l•llltmi"" nut• ""V 

RUA·DauJ Satmlng Lntu 

DrittltU.g Tap Amblmt Ft. It SoU Soil Wllltr Wllltr Air ( lngmiM, lnhal4tion, ami l!tglonal 
Dtnnal Expo111rt Routa) DacltgrounJ (1t!CL'•) (Rnlrlmtial (RnlJmtial (R~tationd Cone.IRang<t Scm arlo: Scm arlo) ruhlng /l.mll<ntltd bt tbutrl td (mg11rl) Jngmion,d Scm arlo) 

lt!halatioll) 

I• tiL pgll.. ,.~lmJ mgl1rg mr11rt mgl1<g 

I.SON 15N 5.4 N 260N 2700N 
39N 21 N 27N 160N 370N 
0.25C 0.023 c 0.012C 1.6C 7.1 c 

7300N\ 730N 270N 13000N SAT 
730N 73N 27N 1300N 14000N 
14N 7.3 N 27N 6.3 N 21 N 

2400N !.SOON ~ON II OS 110 s . O.IJCI o.onc 0.031 c 7.6CI 61 C I 
17000N 52000N 

17000 N 32000N 350 s 3SOS 
1600N IOOOON ~ON 31000NI SAT 
150NI 91 N 34N 2000N I 51000 N I 

0.16C 0,078 c 0.52C 0.53C I.IC 
uc 0.99C 0.24C 2.0C 4.3C 
0.15C 0.014C 0.0069 c o.nc 3.3 c 

O.llC 0.011 c o.oo~c 0.91C 4.1 c 
2900N 290N liON 5200N 55000 N 
0.42CI 0.25 c 0.13 c IIC 76C 

raac7 

Soil SatmU.g Lnod 
Tl'anifarfrom Sg{J to: 

I 

Air Ground 
Wllltr 

mgl1<g mg11<g 

1200 s 0.3 E 
94E 0.6E 

I 
16N 1.5 N 

1900E 0.2 E 

26005 33 N 

0.2E 0.3 E 
0.063 c 0.0066 c 

2.1 s 140N 



~end: MCL • Maximum Contamlnlnt Lew! 
SAT • risk-based valuo above expected 
utuntion point 
IIUl( • JMXlmum concenlntlon 
PliST • Pesticide Herb • Herbicide 
VOC • Volatilo Orpnlc Compound 
SVOC • Semi· Volllilo Orpnlo Compound 
*BI.tutA" • Hlnlnt iullftlr tm#Nflltltl of 
Wlbtc. 

Chtmlctd C111tccr 
CDnlunlntUtt CrDup Cuur 

N~~.n~c 
RltAU.•ft.· 
.MJ•Jtr 
C\o J(,.. 
DianA• Itt' 

' 

p-Otloronitrobenz.cne 
2-Chlorophenol SVOC ' 
2-Chloropropane 

Chlorolhalonil PEST 
o-Chlorotolucne 
Chlorpropham PEST 

Chlorpyrifos PEST 
Chlorpyrlfos-melhyl PEST 
Chlonulfuron PEST 

Chlorthlophos 
Total Chromium (1/6 ntlo Cr VI/Cr Ill) 
Chromium Vl111d compounds A 

Coal tar PEST 
Cobalt 
Coke Oven Emissiom A 

Copper l!ld compounds 
Crotonaldehydo c 
Cum me 

November 7, 1997 

EPA Region 6 
Iluman Ilea/Ill 

Meat a-.;, rJeCtflC .:!fcreentng Levets 

Btult: C\o Nt'clnotmlc 9f«b N • niHI-arrdnotmlc 9f«:a 
E • EPA lraft SC1U Sawnlnt .IA'rl S • toil rlftllNiliiHI OMetnlNrtiiHI 
M' • EPA Ma. l•lntmiiHI rt~utc IHIV 

Rlti!-Duci Scnmlnt .IA•cll 

Drlnllint T"P .Amblmt FUit Soil 
Soil W11ttr Wattr AJr ( l~ttatit~n, lnhaUuit~n, uttl n,,,.,,.,., 

Dwm11I E.xponuc Routn) Daclt.rrountl (MCL't) (Rmllmtial (Rmllmrial (Recreational 
Ctmc./RIIJtfC Scm arlo: Scmllrio) F'Uitint Rm.tmdoJ lntAutrltJ/ (mtt1.tJ lnrntlt~n, & Scmlllio) 

lnhdltl/lt~n} 

PilL PilL 111/mJ '"I"- I '"'"'' '"'"'' 

0.59CI 0.35 c 0.11 c lSC IIOC 
IBON UN 6.8 N 330N 3400N 
170N lOON 350 N 1300N 

6.IC ) 0.57C 0.29C 41 c 170C 
120N 73N 27N 340N 1600S 
7300N 730N 270N 13000N SAT 

liON liN 4.1 N lOON 2000N . 370N 37N l~N 6SON 6800N 
IBOON IBON 68N 3300N 34000N 

29N 2.9N I.IN S2N SSO N 
31 100 37000N I 0.0021 N l400N 210N 1600N 

IBON O.OOOIS C 6.1C 31 c 230C 

0.0021 c 
I 2200N I 220N liN ~700 N I SAT 

0.0029C 

20 1400N !SON 54N 2100N 63000 N 
0.006C 0.033 c O.OI7C O.IC 0.3 c 
l9N 9.4 N 54N 49N I60N 

Page 8 

Soil Sacmint.lA'rl 
Ttarufar/N>m S11il to: 

AU- Crou111i 
Wtzta 

mtllct ,~~c, 

I 

53000 E 2E 
22N 0.64 N 

1200 N HN 

I 

140 E 19E 

I 

BIN 65 N I 



~end: MCL " M.Wmum Contcnlnanl Level 
SAT" rislc-ba!ed value above eltp«<ed 
ntuntion point 
nwt" maximum eoncentnlion 
PBST " Pestlclde Herb -llerblcide 
VOC "Volatile Organic Compound 
SVOC" Semi-Volatile Organic Compound 
"DL4nlt" •MunngJaJII/Itl't~n-lllitHt of 
t'tlbu. 

Chtmlcal C111tur 
Contamirtattl Group Clan 

N111tu 
Rlrlt Ln•tl: 
.MJ•Itr 
c-ur• 
DL4ttlt- 1 tr 

I 

Cyanldet: 
Barium cyanide 
Calcium cyanide 

~cyanide 
eyanazine I' EST 
Cyanogen 

Cyanogen bromide 
Cyanogen chloride 
F~ecyanide 

Hydrogen cyanide 
l'o!M!ium cyanide 
Pot&sslum ailver cyanide 

Silver cyanide 
Sodium cyanide 
Thiocyanate 

Zinc cyanide 
Cyclohexanone 
Cyclohexlomlne 

Navembcr7,1997 

EPA Region 6 
Human Health 

Media-.) pecf/lC l)·creentnl! LeveLS 

Dtult: c- ettrdnttgmlc q]"«D N • tttHt-cttrdnttgmlc q]"«D 
E •EPA irajiSt!ilScrunlnt Ln.ft S•tttU tiiiW"IIlitHt C<)lf«ntrlllitHt 
M' • EPA Ma. l•lngadtHt rout~""" 

RUit-DutJ Scrtmlng Ln-d.t 

Drit!ltlttt Tnp .Amblml FUh SoU 
Soli WaitT Waltr Air ( Ingati<Hf, Inhl114tion, &till Rtglonal Dtrmal Expontrt Routn) Dadrrrountl (MC2'•) (Rnitlmtial (Rnitlmtial (Rtcrtational 
Conc.111.angt Scm arlo: Scn~orio) FUlling llalimtllll /n&nrllll 
(mg~l) Ingation, d Scmario) 

Inhalation) 

,.,~~. I• tiL pglmJ ,.,~, ,.,~, 

"''~' . 

3700N 370N 140N 7700N SAT 
ISOON !SON 54N 3100N 68000 N 

UON \ liN 6.8 N 380N 8500 N 
0.08 c 0.0075 c 0.0038 c l30C 2.3C 
ISOON !SON 54N 2600N 27000 N 

3300N 330N l20N 5900N SAT . ISOON ISON 68N 3300N 34000 N 
730N 73N 27N 1300N 14000N 

6.2N 3.1N 27N 1600NI 41000 N I 
1800N liON 68 N 3300N 34000 N 
7300N 730N 270N 13000 N SAT 

3700N 370N 140N 6500N SAT 
!SOON !SON 54N 2600N 27000N 
730Nl 73N 27N 1600NI 41000Nl 

1800N ISON 68 N 3300N 34000 N 
IBOOOON ISOOON 6800N SAT SAT 
tJooN 730N 270N 13000 N SAT 

l'age9' 

SoU SatmU.t Lnvl 
Ttanifa-r from Soil to: 

Air Grouni 
Wutr 

,.,~, 

"''~' 



U.end: MCL • M.axlmum Cont.amlnanl Level 
SAT • rislt-ba5ed value above expected 
nltlntion point 

. max • maximum C>OIIOOIIlnllon 
PEST • Peoticlde Helb • Helblcide 
VOC • Volatile Orpnlc Compound 
SVOC • Semi-Volatile Otpnlc Compound 
•BIJutlt.~ •Minlttt ltttttfor tmmtd"" D/ 
wtlur. 

Clumlc•tl C•r~cn-

CDrttamlnlfltt GrDup Cl4n 
Ntlnf•. 

l!hlt.Lntl: 
AI1J•Jq4 
c- Itt' 
DIJutk•Jq4 

I 

Cyhalolhrin/K.ante I' EST 
' cypcnnelhrln PEST 

Cyromuine 

Dacthal PEST 

Dalapon lffiRD 

Dani!ol 

ODD PEST B2 

DOE PEST Bl 

DDT PEST Bl 

Deabromodiphenyl ether 
Demeton PEST 

Diallate PEST 

Diuinon PEST 

Dibenmi\Jnn svoc 
· 1,4-Dibromobenzene 

1,2-Dibromo-3-chloropropane voc 
1,2-Dibromoethane voc B2 

Dibuty1 phtholate 

November 7, 1997 

EPA Regiort 6 
Human Health 

Mt!atfl-.) rJeCt]IC o;creemng Le~•ets 

Blllil: c- C<UdntJtmlc qf«U N • """~otmlc qf«n 
E • EPA rlrnft s,u Sawnlnt !Al-d S •roU llllUraliM eortcmtratiM 
M' • EPA /tla. l•lrttutitm N?Uit ,.It 

l!hk·DIUttl Satmlnt !Aloft~ 

DrlnAint TtJP Amblmt Ftsh Soil s,u Wllln- w.,,. Air ( lrtgatiort, lrthalAliOrt, u.i 
/!tgltJrtd Dam a I ~tJfnlrt RtJuln} 
DacAgrountl (1.10.'1) (RaUmtial (Rnltlmtid (Rt<naliMal 
CDrt~ant• Scmarl": Scm ariD) Ftslrlng /l.nltl<ntlol /nGutriol 
(mgl1tg) lngati,rt, & ScmariD) 

lrtlralAtion) 

niL pg/L 11tlm.1 '"'"'' '"'"'' mg!ltt 

ISON liN 6.1 N 330 N 3400N 
370N 37N 14N 650N 6800 N 
270N 27N ION 490N 5100N 

370N I) 37N 14N 33000 N SAT 
200 IIOON liON 41 N 2000N 20000 N 

UN 91 N ~N 33 N ~N 

0.28C 0.026C 0.013 c 1.9C 7.9C . 0.2C O.OISC 0.0093 c 1.3 c 5.6C 
0.2C o.ouc 0.0093 c 1.3 c 5.6C 

61 Nl 37N 14N 650N 6800N 
l.SN 0.15 N 0.054 N 2.6N 27 N 
0.17CI 0.1 c 0.052 c 7.3C 31 c 

33N 3.3 N 1.2N 59N 610N 
I50N 15N 5.4N 260N 2700N 
61 Nl 37N 14N 650N 6800N 

0.048 c 0.21 N 0.0023 c 0.32C 1.4C 
0.00076 c 0.0081 c 0.00004 c 0.005 c O.ol C 
3700 N 370N 140N 6500 N 68000N 

l'ago10 

s,il Satmlnt lAloft 

Trtutrfarfrom Soil to: 

Air Ground 
WaitT 

'"'"'' ""'"'' I 

37S 0.7 E 
lOS O.SE 
ao E IE 

5400 s 2.1 N 

I 
120 s 120 s 

1.9N 0.00061 M' 
0.0051 c 0.00018 M' 
IOOE 120 E I 



Lqjend: MCL • Maximum Contamlntnt Level 
SAT • ruk-based value above ~ 
uturatlon point 
mAll • maximum CO!lCaltntlon 
PliST • Pesticide lletb •lletbleido 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Orpnlc Compound 
• BWtlc • • Mining lataft~r gm~ott of 
vatu~ 

Clwttical CltiiCn' 
CMtaminant Group Cllut 

Nam« 
llhALn·~l: 
AlB• JQ4 
c-ur• 
DlattA•IQ4 

I 

Dieamba PEST 1 

I ,2-Dichlorobenz.ene voc ' 
I ,3-Dichlorobcnttne voc 

I ,4-Dichlorobenz.ene voc 
3,3'-Dichlorobenzidine svoc B2 
I ,4-Dichloro-2-butene 

Dichlorodifluoromethane VOC 
I, 1-Dichloroe\htne voc 
I ,2-Dichlorocthlne (EDC) voc B2 

I, 1-Dichloroethylene voc c 
1,2-Dichloroethylene (cis) voc 
1,2-Dichloroethylene (tnns) ' voc 

1,2-Dichloroethylene (mixture) voc 
2,4-Dichlorophcool svoc 
2,4-Dichlorophenoxyacetie Acid (2,4-D) IIERB 

-4-(2,4-Dichlorophcnoq)butyric Acid (2.4-DB) IIERB 
1,2-Dichloropropane voc 
2,3-Dichloropropanol voc 

Navcmber7,1997 

EPA Region 6 
Human Ilea/til. 

Menta-.) rJect}tc .;)creentng Le••ets 

BIUU: c- Nrdnllgmlc tjJ«~Z N • fttHt-ctJreinogmlc tjJ«~Z 
E • EPA irttjl Soil &nmlng LAwl S • tt1U tllhlrtllitHt CDtlcmtnlliM 
M' •EPA MO. l•lngmilltt rowl«tHt(r 

/!UA-Dawl Scr~mlng Uwl.r : 

DrlttAing Tap Amblmt Ftllt SoU 
Soil IV IIIII' ll'llln- Air ( lttgatiott, lnltal4tion, 1111tl l!tglottal 

D~al E.xpo111r~ Rowin} 
DacAgroutttl (MCL't) (RnUmtial (Raitlmtial (Rtcr~ationol 
Con~attg~ Scm arlo: Scmario) Ftlltlng ll.mtl.tntloJ /11~41 (tttglltg) lngmitHt, & Scm arlo) 

lnltalDtion) 

pg/L pg/L pgltnJ tttglltg tttglltg mglllg 

I lOON liON 41 N 2000N 20000 N 
270N I I SON 120N 2300 s 23005 

600 5-40N 320N 120N 2800 s 2800 s 
15 0.5C \ 0.26C 0.13C 7.4 c 21 c 

O.l5C 0.014C 0.007C 0.99C 4.2C 
0.0012 c 0.00067 c 0.007C O.OlC 

390N liON 270N liON 350 s . 810N S20N 140N 840N · 3900 s 
5 O.I2C 0.069C O.o35 C 0.44C 0.98C 

7 o.sc 0.36C 0.053 c 0.4C 0.8 c 
70 61 N 37N 14N 59 N lOON 
100 120N 73 N 27N 170N 600N 

55N 33N 12N 75N 270N 
liON liN 4.1 N lOON 2000N 

70 370N 37 N 14N 650N 6800N 

290N 29N liN S20N 5SOON 
s O.I6C 0.092C 0.046C 0.7C I.SC 

liON II N 4.1 N 200N 2000N 

Poge II 

SoU Scr~mlngl...rM 
TruufDTfrom Soil to: 

Air Growntl ,., ... 

mglllg mglltt 

300E 6E 

7700E IE 
52 s 0.01 E 

37 N 1.5 N 
980E II E 
O.JE 0.01 E 

0.04 E O.Dlli 
1500 E 0.2E 
3600 E 0.3 E 

4800 s O.Sii 
7000 s l.7M' 

II E O.Ql E 



\ 

~: MCL • Maximum Conlmlinant I:evel 
SAT • rilk-based v.tuo above expedcd 
aatuntion point 
mox • maximum ooncentntlon 
PEST • Pesticide Hetb • Hrdllclde 
VOC • Vola!lle Orpnic Compouod 
SVOC • Semi· Vola!lle Orpnic Compound 
•n~tutlcw .. Mlnlttg Ja~t~f«' gmmrtlot1 of 
vabu. 

C1tmtlcal Ctute#' 

C011 tamintutt Group ClAn 
Nam• 

Rl•lr.Lntl: 
.MJ•lll"' 
e-rr 
Bltutlc• I tf4 

I 

1,3-Dichloropropen• PEST B2 
I 

Dichlorvos PEST B2 

Dicorol PEST 

Dicydopen!Adicne 
Dieldrin PEST B2 

Diesel emissions 

Diethyl phthalate 
Diethylene Jlycol. monobutyl ether 
Diethylene Jlycol, monoethyl ether 

svoc 

Diethylformarnlde 
Di(l~thylhexyl)adipate 
Diethylstilbestrol 

Dircnzoquat (Avenge) PEST 
Diflubennwt>n PEST 
1,1-Difluorodhane 

Diisopropyl methylphosphonate (DIMP) 
Dimethlpln PEST 
Dimethoate PEST 

Novembcr7,1997 

EPA Region 6 
Human Health 

Meat a.,:;· r~eclftC ,)·creeniN!J Levels 

Dtuis: c- ctUdnogmlc qJ«:a N • nOtt-om:litogmlc qJ«:a 
E • EPA Jraft SoU Sc:r~mlnglAl.ft S • 1oU ltrbUIJtiOtt concmtrlllio11 
M'•EPAMa. l•lngndonrotdcon(f 

RUir.-Dawl Sc:r~ming LAl·~ 

Drinking T11p Amblmt FUll s,u 
Soil Will no Will no Air ( lngnao11, lnllaUui011, 111111 
Rtglonal Dwmal E.>ptJrvrt Routa) 
DaclcgrtJuntl (lolO.'•) (RniJmdal · (RniJmdal (R«nadt>lfal 
Conc./l!ang• Scm arlo: ScllftuitJ) FUlling Jl.allimdol /n4unrlol 
(mt~V lngutiM, d Scmllri4) 

lnhalatlt11f) 

pg!L pg!L 11tlmJ '"'~' '"'~' 
,,~, 

0.011 c 0.048 c o.ouc 0.51 C 1.2C 
O.llC 0.022 c O.OIIC l.SC 6.6C 
0.15 C 0.014C o.oonc l.OC 4JC 

0.42 N ) 0.21 N 41 N 2300N I 61000 N I 
0.0042C 0.00039 c 0.0002 c 0,03 c O.I2C 
52N I 5.2N 

29000 N 2900N 1100 N 52000 N SAT . liON 21 N 370N. 3900N 
73000N 7JOON 2700N SAT SAT 

400N 40N ISN 720N 1500 N 
400 56N 5.2C 2.6C 370C 1600C 

0.00001 c l.3E-OGC 7.0B..07 C 9.5£-05 C 4.1£..04 c 

2900N 290N liON 5200 N 55000 N 
730N 73 N 27N 1300N 14000N 
69000N 42000 N 

2900N 290N liON 5200N 5SOOO N 
730N 73 N 27N l300N 14000 N 
7.3N 0.73 N 0.27N l3N I40N 

Page 12 

Soil Sc:rtmint LAl.ft i 

1'rtuuf trtfrom Soil to: ! 

Air Crou11J 
Wcttr 

,,~, ,,~, 

0.1 E 0.001 E 
3.5 c o.ooonc 

2E 0.001 E 

520 E IIOE 



Lqend:.MCL" Maximum Conlaminant Lcvt1 
SAT • rislc-bued value above expected 
uturation point 
max "nwdrnum concentntlon 
PEST • Pesticide Herb •Herbicide 
VOC • Volatile Orpnlo CompoUnd 
SVOC • Semi-Volatile Orpnic Compound 
"D/Jutk" -}ll.rrittg JaJafDI' gmrr11tlott of 
valur. 

Clwnlc4l Catt«r 
Conll1Jn/n1JJ1l Group 

Namt 
crMr 

Rltlt !Avft: 
AIIJ• Jtr 
e-rr 
Dlattk•ltr 

3,3'-Dimelhoxybcnz.idine svoc ; 
I 

Dimethyl amine PEST 
2,4-Dimethylani1ine hydrochloride 

2,4-Dimethylaniline 
N-N-Dimethylaniline 
3,3'-Dimethylbenz:idine svoc 

N,N-Dimethylfomwnide 
1,1-Dimetltyl.hydru:ine 
1,2-Dimethyl.hydru:ine 

2,4-Dimethylphenol svoc 
2,6-Dimethylphenol 
3,4-Dimethylphenol 

Dimethyl phthalate SVOC 
Dimethyl terephthalate 
1,2-Dinitrobenzene svoc 

1,3 -Dinitrobenzene svoc 
I ,4-Dinitrobenzene svoc 
4,6-Dinitro~·qdohexyl phenol 

November 7, 1997 

EPA Region 6 
Human Healt" 

Jl1eata-.) rJt!Ct/tC olcreentnl! Levees 

Buir: c- e«rdnogmlc iff«tz N .. ttiHI-audnogmlc qJ «U 
E -EPA tlrafiSoUSr:r~mlng ~Awl S- roilrablrtltiiHI C1H!t:mtrllliOtt 
M' .. EPA }ICL 1 ~ ltttmiM fOil I« Mg 

RUA·DtUtJ Scr«mllfg U.·w 

Drlnltlttg T6p Ambimt Fish SoU SoU Walrr Willa Air ( lttgtstiort,lrtlt.W.tion, ani Rtglonnl 
D'"""' Expoturt Routn) DacAtrounJ (MCL't) (l!nUmlial (l!nUmlial (Rtertlllional 

Conc./R~~ngt Scm arlo: Scmlllio) l'ltltllft /l.mUrtrtol /nQrtrlol (mt~IJ lngntiM, d Scm arlo) 
lnlt6lalion) 

,.,~~.. P.tiL ,,,lmJ mtlltt mtlltt mtlltg 

4.8C· 0.4SC 0.23C 32 c 140C 
o.04N 0.021 N 0.062 N 0.23 N 
0.12c O.ol1 C 0.0054 c o.ac 3.3 c 

0.09C \ 0.0083 c 0.0042C O.ISC 2.SC 
nN UN 2.7N I30N 1400N 
o.oonc 0.00068 c 0.00034C o.osc 0.21 c 

3700N 31 N I40N ISSOON 68000 N . 0.026C 0.0018 c 0.0012 c 0.17C o.nc 
0.0018 c 0.00017 c 0.00009C 0.01 c o.osc 

noN 73 N 27N 1300N 14000 N 
22N 2.2 N 0.81 N 39N 4ION 
37N 3.7N 1.4 N 65 N 680N 

370000 N 37000 N l4000N SAT SAT 
3700N 370N l40N 6SOON 68000 N 
ISN I.SN O.S4 N 26N 270N 

3.7N 0.37 N 0.14N 6.5N 68 N 
ISN I.SN O.S4N 26N 270N 
73N 7.3 N 2.7N I30N 1400N 

Page 13 

Soil Scrtmllfr U.~ 
Tranifrr-rfrom SoU to: 

Air Grow11tl 
R!Attr 

I 

mrlltg mglltr 

29 c 0.00039 c 

I 

I 

I 

S400S JE 

1600£ 1200E 



lqrend: MCL • Maximum Contaminant Level 
SAT • ri.sk-ba.ed value allow expected 
nturalion point 
mAll • maximum concentration 
PBST • Pesticide Herb •Herbicide 
VOC • VolaUie Orpnic Compound 
SVOC • Semi· Volatile Organic Com~ 
"BliutA" • Mlnlnt rlatafor tmmllion of 
rabu. 

ChmJcal Cdlfc~ 

Co~tlttnt/nfllfl Group Cl4n 
NtJtrtll 

RitA !.A'•tl: 
.MJ•Jft4 
c-ur• 
BliutA•/ft4 

I svoc 2,4-0inilrophenol 
Dinitrotoluenc mixture svoc B2 

0 

2,4-Dinitrotoluenc svqc 

2,6-Dinitrotoluene svoc 
Dinoscb HERB 
di-n.()ctyl phthalate svoc 

1,4-Diox.anc voc B2 
Diphenamld PEST 
Diphenylamine svoc 

1,2-Diphenylhydruine svoc B2 
Diquat PEST 
Direct black 3! 

Oi=tblue6 
Direct brown 9$ 
Dirulfoton PEST 

1,4-Dithlane 
Diuron PEST 
Dodine I' liST 

Navernber 7, 1997 

EPA Regiort 6 
Iluman Health 

Meflla-.) ruct}IC o}·creentnF? Levets 

Buil: c- Cdl"dnotmlc I/! «a N •no~t-<dN:Vtotmlc 1/frca 
E • EPA Jraft SoU St:rw11lnt Lnvl S •toU ttlb.trllliM COttcmtrlrtiDtt 
Jl' •EPA MO. l•l~ttmiDttrouUDttlf 

Rhi<·BtUrtl Scrtmlnt LAvtlt 

DrinA/ng Tti{J .Amb/ml Ftsll Soil Soli Will~ Wal~ Air {l~tgati,,JitlltllittiM, IU!rl RttiMIIl 
Dtrmal Exporurt Routn) Baclttrountl (l.ICL'r) (RaiJmdal (RnlJmtial (R«UIJdCJital Cone./RIIIttll Scm arlo: Scmario) Ftshlnt ll.mUntJaJ. ltttbutrlal. (mg~t) /ngtnion, cl Scmario) 

/n!Jalllllon) ,. 

/I tiL I' tiL l•tllnJ "''~' mrll<g mg/1<1 

73N 1.3N l7N 130N 1400N o.mc 0.0092C 0.0046C 0.6$ c 2.8C 
73 N 1.3N 2.7N 130N 1400N 

37N \ 3.7N 1.4N 6$N 6!0N 
7 37N 3.7N 1.4 N 6$ N 6!0 N 

730N 73N 27N 1300N 14000N 

I.OC 0.$7C 0.29C 14C 37C . I lOON liON 41 N 2000N 20000N 
9ION 91 N 34N 1600N 17000N 

0.084 c 0.00!1 c 0.0039C 0.6C 2.4C 
20 !ON BN 3N 140N I$00N 

0.007! c 0.00073 c 0.00037 c O.O$C 0.2C 

0,00!3 c o.ooonc 0.00039 c 0.06C 0.2C o.oonc 0.00067C 0.00034 c 0.0$ c 0.2C 
I.SN O.ISN O.O.s-4 N 2.6N 27N 

370N 37N 14N 6SON 6800N 
73 N 7.3N 2.7N 130N 1400N 
150N UN $.4 N 260N 2700N 

Page 14 

I 

Soil ScrtmU.g I.A'vl 
Tr""-'[ <nfrorn Soil to: 

AU G)-"""" 
Wu.,. 

mtll<t '"Ill< I 

360N 0.1 E 

120S 0.2 E 

370 s 0.1 E 

SAT SAT 



Lqend: MCL • MAximum Contaminant Level 
SAT • rlalc-bued value above exp«1ed 
aatuntlon point 
max • nwdmum c:oncentntlon 
PBST • Pesticide Herb • Herbicide 
VOC • Voletile Orpnic Compound 
SVOC • Semi-Volatile Orpnlc CompoUnd 
"BlMA" •Minlnl JaJ•for 1mn-atiott of 
V4bll. 

ChmJCdl C411t:n" 
Contll11tln411t Croup Cl4n 

N11111« 
RUit!A•tl: 
.AIB•Jq4 
c-Jq4 
BU.n~Jq4 

Endosulfan PEST i 
Endothall PEST : 
Endrin PEST 

Epichlorohydrin voc B2 
1,2-Epoxybutane 
Ethephon (2-chloroethyl phosphonic acid) PEST 

Ethlon PEST 
l-Ethoxycthanolacetale 
l·Ethoxyethanol 

Ethyl aaylate 
EPTC (S-Iithyl clipropylthiocar~amale) 
Ethyl acetate voc 

Ethyl benzene 
Ethylene cyanohydrin 

·Ethylene diamlne 

voc 

Ethylene &lywl 
Ethylene &lyw~ monobutyl ether 
Ethylene oxide voc 

Navcrnbcr 7, 1997 

EPA Region 6 
Human He!Jlth 

Meata-v· rJeci{IC l>·creenml! Lel•ets 

Bulr: c- cordno1mlc tff«D N •tt~~tt-oardllo1mlc 6jJ«D 
E • EPA Jrtlft SoU Scr,mlnl Uvd S • 1oU 111blr1rti~~tt eot~emtrati1111 
M' • EPA Jta.. l•ln1mi11t1 rcvt« ottly 

RirA·D•nrl ScrtmlnliA'tu 

Drinltln1 TtJP Amblmt Fit It SttU Sttll Waln- Waln- Air ( lnlmiCHt,lnltllliJti111t, 4114 RtllOttlll 
Dtnnlll EJ,ptttur« Routa) Dt~cltlrttuttrl (MCL'•) ,(l!aUmtilll (l!alrlmtial (l!tcrtationlll 

Cone.l1l4111« Semllrio: Scmaritt) FI11tln1 llmknllol Jntbutrlol (m1t1tv l111miott,& Scm arlo) 
./nltaU.ti1111) 

PilL PilL I'll,.] "'1t1t1 "'1t1t1 "'1t1tt 

UN l2N 8.1 N 3.3 N 34N 
100 730N 73N l7N !lOON 14000 N 
l liN I.IN 0.41 N ll N 200N 

l.ON ) IC 0.32C 1.6C 31 c 
liON ll N 370N 3900N 
UON UN 6.1 N 330N 3400N 

UN J.IN 0.61N 33 N 340N . IIOOON IIOON 410N lOOOON SAT 
JSOOON liON 540N l6000N SAT 

0.13 c 0.13C 0.066C o.sc I.OC 
910N 91 N 34N 1600N 17000 N 
33000 N 3300 N 1200N 59000 N SAT 

70 IJOON IOOON I40N l900S 31005 
IIOOON I lOON 4ION lOOOON SAT 
730N 73N l7N llOON 14000N 

73000N 7300N l700N IJOOOON SAT 
liON ll N 370C 3900C 
0.024C o.ouc 0.0031 c O.llC 0.3 c 

Paae IS 

SoU Scrtmlnt Ln-d 
ThvufDT/rom SoU to: 

Air Cr011nrl 
Wala 

"''t1tt mtt1tt 

IS 3E 

16 s 0.4 E 

260 E SE 



Lqend: MCL • MWmum Contaminant Level 
SAT • rislc-OOed value above expected 
Jatunlion point 
max • JMltlmum concentration 
PBST • Pmlciclo Hetb • Herbicide 
VOC • Volatile Orpnlc Compound 
SVOC • Semi-Volatile Organic Compound 
* BIJutA• • .Mlnint Jlll•for teurlltiM of 
r11.1M~o 

I 

O.nrtlul C11.11~tr 

CIHIItunUtll.lll Gt-Dup 
N~~.m• 

QIUI 

Rl•A IAI•,l: 
. Am• ur 

c-Jtt' 
Dlll.nA•llr 

I 

Ethylene thiO\IIU (BTU) 
Ethyl ether 
Ethyl methacrylate voc 

Ethylp-nltrophenyl phenylphosphorothioate 
Bthylnltrosourea 
Bthylphthalyl ethyl glycolate 

Express PEST 
Fcnamiphos PEST 
Fluomcturon PEST 

Fluoride 
Fluoridone PEST 
Flwprimidol PEST 

Flutolanll PEST 
Fluvalinate PEST 
Folpet PEST 82 

Fomes&fcn PEST c 
Fonofos PEST 
Form&ldehyde 

Novanber 7, 1997 

EPA Region 6 
Human Health 

Mellta-.l rJeCI/lC J)CTet!NlnJ! LeVelS 

DtUir: c- Cdl'dnotmlc ~«b N •nDtt-Ctll'dnotmic ~ rm 
E • EPA h-aft SoU SaHnlttt Lna. S • 1DU 1ebulltitH1 CfHI~mtrlltitHt 
J,(' •EPA .MO. l•lntmiM Nllllunlf 

RUA·D•uJ S<Nmlttt IAI·.U 

DrlnAlttt TIIP Amblmt Ftslt Soil Soil Wt~.ttr Wt~.ttr Alr ( lntmiM, lnlta14lion, """ R'tlonll.l Dtrtnttl E>:porvr~ Rout a) Dt~.clttNIIltttl (.MCL'•) (RaUmti11./ (RnUmtial (R~'ational Cottl!IRII.IIt• Scm arlo: s~marlo) Ftsltlttt Jl.<rl~md.J /nt6ufrlal (mtl1taJ lntmion, cl s~marlo) 
Jnltaldtion) 

!•tiL Jltll. PtlmJ mt11tt tntl1tt mt11tt 

0.11 c 0.0~3 c 0.027C 0.7C 3.2C 
1200N 730N 270N 3300S 3800S 
~~ON 330N llON 340S 340 s 

0.37N d 0.037 N 0.014N 0.7N 6.3 N 
0.00043 I 0.0000~ c 0.00002 c o.oo~c 1 0.041 Cl 
110000 N IIOOON 4100N SAT SAT 

290N 29N liN ~lON ~~OON . 9.1 N 0.91 N 0.34N 16N 170N 
470N <17N liN 1~0 N 3900N 

4000 llOON 220N .II N 3900N 41000 N 
2900N 290N liON ~lOON 55000 N 
730N 73N 27N I300N 14000N 

2200N 220 N liN 3900N 41000N 
370N 37N 14N 6~0N 6800 N 
19C 1.8C 0.9C 130C HOC 

3.~ c 0.33 c 0.17C 23 c IOOC 
73N 7.3 N 2.7N I30N 1400N 
SSOO N O.I4C 270N 9800 N SAT 

P•ae 16 

Soil Saunlttt Lnd 
Tron<[D"t[rom Soil to: 

AU Gl'ountl 
IVIIItJ' 

mtl1tt '"'"'' 
: 

I 
i 

' 



\, 

Legend: MCL • MWmum Contamin111t Level 
SAT • risk-based valuo above ~ 
taturallon point 
miX • maximum conoentntion 
PBST • Pesticide Herb • Herbicide 
VOC • Volalile Orpnlc Compound 
SVOC • Semi· Volatile Orplic Compound 
"DI.ank" • Hlnlnt /tlltlfor tt~tn-atiott of 
va/Jl~ 

Chmtlc:al CIJ/fc:a 

Cot~lamUtiJ/tl Group Clan 
N41t1t 

flint U..ft: 
AIB•ltr' 
c-J~' 
8/.IJnll•llr' 

' 

Fonnic Acid 
Fosetyi·Al PEST ' 
Furan 

Furuolidone 
Fur1\Jral PEST 

Furium 

Furmecydox 82 · 

Olufoslnat.e-amrnonium 
Olycidaldehyde 

Olyphosat.e PEST 

llaloxyfop-methyl 
Humony PEST 

IICH (alpha) PEST 82 

HCII (bela) PEST c 
HCII (gamma) LindAne PEST 

HCII·t.echnical PEST 82 

llept.ochlor PEST 82 
HeptAchlor epoxide PEST 82 

Navembcr7,1997 

EPA Region 6 
Human Jlealth 

MeQIQ-.) pecqtc o.)creenmg LeVelS 

Duis: c- Cdt'dttotmlc ~«a N • n~~t~-ccrdttotmlc: ~«a 
E • EPA tlraft Soil ScrNnlnt IA1'd S •soU slllllrwtion cot~c:mtrtJtiM 
}.{' • EPA II a. l•lt~tntion Nlflt. only 

Rlsk-Dawl Sa~mlttt w·ftl 

DrlttAlttt Tllf' Amblmt fUll SoU 
SoU Wata Wattr Air ( lt~tatiM, lflilal4tion, """ 
llttlonal Dtrmal E:Jcporurt llt>utn) 
Dac:ktrou.ntl (MQ.'s) (7lultlmtial (TlnUmtial (1l ta't!!tJti "" al Cone/RIJJtfl Sc:tnario: Scmario) FUI!Int llt•Uuttfal In ll>utrl al 
("'1.1tJ lntttt/011, & Scmtltio) 

lnilalatiOtl} 

I• tiL PilL 11tltn1 mt.1t rng.1r mg.1r 

73000N 7300N 2700N SAT SAT 
IIOOOON IIOOON 4100N SAT SAT 
37N 3.7N Lo4N 65 N 680N 

o.ou c) 0.0016 c O.OOOIJC 0.12C o.sc 
liON 52N 4.1N lOON 2000N 
0.0013 c 0.00013 c 0.00006 c 0.009C 0.04 c 

2.2C 0.21 c 0,11 c IS C 64C . ISN UN 0 . .54 N 26N 270N 
ISN IN 0 . .54 N 26N 270N 

700 3700N 370N I40N 6SOON 68000N 
UN O.IIN 0.061 N 3.3 N 34N 
470N 47N liN ISON 1900N 

0.011 c 0.00099C o.ooosc 0.07C 0.3C 
0.37C 0.035 c 0.011 c 3C IIC 

0.2 o.osc 0.0048 c 0.0024C 0.34 c uc 

0.037 c 0.0035 c 0.0011 c 0.3C I.IC 
0.1 0.2C 0.0014C 0.0007C 0.1 c 0.-4C 
0.2 0.007C 0.00069 c 0.00035 c 0.05C 0.2C 

P1111e 17 

I 
I 

' 

SoU SaNnU.t U"Vtl ! 
Truufa.frorn SoU to: 

Av Grou11tl 
W4/tr 

mt.1t mt11<l 

I 

I 
I 

I 

0.9E 0.0004 E 
16E 0.002 E 
4.2C 0.006 E 

0.3 E 0.06E 
IE 0.03 E 



Legend: MCL • Maxlmwn Conlaminant Level 
SAT • rislc-bued value above expected 
satuntion point 
max • rnWmum ronc:cntntlon 
PBST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnle Compound 
SVOC • Semi· Volatile Orpnle Compound 
~Dlmtlt" • Mlnbtt Jtlla/Dr 1mwtUion of 
t"Gbu. 

ClltmlC"Gl CIVIUt' 
ConttuninlVII Group Our 

Nam« ., 
.Rhft U.od: 
.AI1J•Jtr 
C'-Jft" 
D/Jtnft•ltr 

llex.abromobenzr:ne I 

Hex.aehlorobenzr:ne PEST Bl I 
Hex.achlorobutadiene voc c 

IJex.aehlorocyelopent.diene PEST 
ltex.achlorodibenzo..p-dioxin mixture Bl 

itex.achloroethane VOC c 

ltex.achlorophene svoc 
Hex.ahydro-l,l,S-trinitro-l,l,S·tria.zine c 
1,6-Hexamelhylme diisocyanate 

n-Hexanex 
Henrlnone PEST 
llydrazine, hydra.zine sulfate Bl 

l!ydroaen chloride 
Hydroaen IUillde 
Hydroquinone 

Jmazalil PEST 
!manquin PEST 
Jprodione PEST 

Novcmber7, 1997 

EPA Region 6 
Human Health 

Meara-.) peclflC .}Creentnl! Le••et.v 

Dam: c- ctfrdnotmlc ~«a N • niHI-<tll'cinotmlc ~«a 
E • EPA Jrtifl Soil Scrtmlttt Lnd S • roU 1lltlutlli1H1 conc:mtrtUi"" 

• M' • EPA Ma. l•lntmiM routt only 

Rhft·Dawl Scnmlng l..ndr 

DrlnAint T.p .Amblmt FUll SoU 
Soil Wtlltr Wtlltr Air ( lnttstiott, /nllal.lllj,., ami 
Rtrlon•l Dtrmal E.xporv.rt ROllin) 
DadtrrounJ (MCL'•) (nnUmtial (nnillmtial (RnTttUion•l 
Cont!IIIIVIt« Scm arlo: Sctnarlo) EUMnr l!mtlmrt/Jl lnt6ufrl/Jl 
(mrtlrrJ lnttstion, d Scm arlo) 

lnlla/Jttion) 

I' tiL p.g!L l'tlntJ mgtlrg mttlrt mttlrt 

llNI 7.3N 2.7N 130N 1400N 
I 0.04C 0.0039 c O.OOlC 0.3C l.lC 

8.6C 0.81 c 0.4C S7C l40C 

so l60N ~ 0.073 N 9.SN 4SON 4700N 
0.00001 1.•18.00 c S.OE-07 C 1.28-0S C 3.1£..04 c 
4SC 4.SC 2.3C 3l0C I400C 

liN I.IN 0.41 N lON lOON 

• 6.1 c O.S7C O.l9C 40C 170C 
0.1 N O.ot N 

350 N I liON II N 4700N I SAT 
llOON llON 4SN l200N 12000 N 
O.OllC 0.00037 c 0.0011 c O.lC 0.6C 

liON I ll N 
I.SN IN 4.1 N 6100N I 230N I 
ISOON ISON S4N l600N l7000N 

470N 47N UN ISON 1900N 
9IOON 9ION 340N 16000N SAT 
I SOON I SON S4N l600N 27000 N 

Page II 

SoU Scrtmintl.Awl 
Ttuuf<n/rt>m Soil to: 

Air Grou11tl 
Willa-

,.,t~r, mrtlrt 

i 

IE 0.1 E 
IE 0.1 E 

lE JOE 

<19E O.lE 

32N IJN 



Legend: MCL • Maximum Contaminant ~I 
SAT • risk-b.-1 value above o;pect.od 
saturation point 
max • nwdmum con<:entntlon 
rliST • Pesticide Hetb • Herbicide 
VOC • Volatile Orpnlo CompoUnd 
SVOC • Semi-Volatile Otpnic Compound 
-D/JJttA" ooM/nlttt tla•for rmn-llliM of 
I'IJ/Ue. 

Chmtlcal Can en-

ConttVnlnMI Group CIJu• 
N11m~ 

RUALntl: 
AIIJooltr' 
OolU" 
D!IJI1A-ltr' 

. 
Iron 
!so butAnol voc I 

lsophorone PEST c 

Jsopropalin PEST 

!Jopropyl !'J'Iethyl phosphonio acid 
bOXIIbm 

Lead 

Kq>ane PEST 

Lactofcn PEST 

Linuron PEST 

Lilhium 
Londax PEST 

Malathion PEST 

M.olelc anhydride svoc 
Maleic hydrazide PEST 

Malononitrile voc 

Mancoz.eb PEST 

Maneb PEST 

Mangonese and compounds 

November 7, 1997 

EPA Region 6 
Human Health 

fl1ellta-..} vecittc .l·creentnf! Levets 

Dtull: Oo C..rdnotmlc ~JT«a N • ttott-c<U'dnotmlc efT «a 
I! 00 EPA tlrtifl S..U Sa-~mittt Lntl S • loil14/Ju'llliott coru:mtrlllic>tt 
M' .. EPA. MO. ·l .. Intmc>tt rc>ut« mt, 

IU.rA-Du«tl Sa-«mittr Ln«u 

DrittAittt Tttp .Amblmt FUll Soil 
Sol/ Wdln- w .. ,,. Air ( 1" rm on, 1 "" .uu;..,., uul 
Rttlotttd D,.,.lllE>:po111rt Routts) 
D•elrtNIIltlll (MCL'•) (RnUmtllll (RnUmtlal (nta"tlltionlll 
Conc.11t~~ng« Scmmio: Scm11rio) ruhittt It mlitnd a1 Jntlwfrlal 
(mrt)g) Inrnlion, cl Scmmio) 

Inhalation) 

pg!L pg!L J•tlmJ '"'!)' mgt)g '"'"'' 

11000 N I IIOON 410N 23000N I SAT 
IBOONI IIOON 4ION 20000N SAT 
710C 66C 33 c 4700C 20000C 

SSON ) SSN 20N 980N IOOOON 
3700N 370N 140N 6SOON 61000N 
IIOON IBON 61N 3300N 34000N 

10-18 (UptAke Bioklnelic Model) 400N 2000N 

0.0037 c 0.00035 c 0.00011 c 0,03 c 0.1 c 
73N 7.3N 2.7N 130N 1400N 
73 N 7.3N 2.7 N 130N I400N 

730N 73N 27N ISOON 34000N 
7300N 730N 270 N 13000N SAT 
730N 73 N 27 N 1300N 14000 N 

3700N 370 N 140N 6SOON 61000 N 
11000 N I BOON 680N 33000 N St\T 
0.7lN 0.073 N 0.027 N 1.3N 14N 

I lOON liON 41 N lOOON 20000 N 
liON liN 6.8 N 330N 3400N 

389-B.SO liON O.OSl N 6.8 N 380N 8300 N 

P•a• 19 

Soil SatmitttlAvJ. 
Trtutifc-rfrom Soil to: 

AU Grountl 
IVatr 

'"'"'' '"'"'' 

I 
3400E O.l E 

v . .:s 

I 
-I 

I 



( 

Lqmd: MCL • Maximum Contaminant Level 
SAT • risk-based value above upeded 
aatuntion point 
max • maximum concentntlon 
PE.ST • Pestlelde Hetb • Herbicide 
VOC • Volatile Organic Compound 
SVOC • Semi-Volatile Orpnlc Compound 
"DfAttA• .. Mlnlttr 1111•/ttr rmw•tlott of 

rabl1. 

Chnnlclll CtltfCW 

Ctt~tlamltttltft Grttllp Clan 
NtiJft« 

l!ltA Lntl: 
AlB• Itt' 
c-ur' 
DianA• Itt' 

I 

! 

Mophosfolan ~ 

Mopiqu.at chloride PEST ! 

Mer=io chloride PEST 

Memory (Inorganic) 
Memory (methyl) 
Merphos PEST 

Merphos mdde PEST 

Metalaxyl PEST 

Methlaylonltrile voc 

Mcthamldopbos PEST 

Methanol voc 
McthldAthlon PBST 

Mclhomyl PBST 

Mclhoxydllor PBST 

l-Methoxyelhanol acciAle 

2-Melhoxyclhanol 
2-Methoxy·.S-nilroaniline 
Methyl aoctale 

Ncmmber 7, 1997 

EPA Region 6 
Human Health 

111. ect ta-IY ruct{tc .:YcreeningLevels 

Dull: c- arrdnotmle 1/f«:a N • lfiHI~tttmle 1/J«:a 
E • EPA tlrttft SttU Scnmlttr Lnft S "'lwlllbuuiiHI concmtrati"" 
M'ooEPAMa. Joollltmiot~nlli«1H1t, 

RUA·D•ui Scr~mlttt /AI•tu 

DrlttAlttr T11p Amblml Fllh Sttil 
Sttil Willa ll'tllw Air ( l~ttmiM, /llhall.tittn, lllfi 
/!tlf111flll Dttmal E.:q>ttl1lU Rttul~) 
D•c:ltrrolltti (MQ.'•) (R~Umri11l (RnUmrial cn~•ational 
CDIIe.ll!lllfiC Scm arlo: Scmarlo) Fllhlttt ll.mdmdoJ lfllwtrial 

(mrt1trJ Inrmio11, cl Scmarltt) 
lllhlllarittll) 

PilL Jlf/L PtlmJ ""'"'' ""'"'' """'' 

3.3NI 0.33 N O.t2N S.9N !SON I 
1100 N I liON o41N 2000N 61000NI 
II N I !.IN 0.4IN 23NI 610NI 

0.10 2 II N ) 0.31 N 0.41 N 23N .SION 
3.7 N I 0.37N O.t4N 20N 200NI 
!.IN 0.11 N 0.041 N 2.0N 21 N 

!.IN 0.\1 N 0.041 N 2.0N 20N . 2200N 220N BIN 3900N 41000 N 
!.ON 0.73 N O.lo4N 1.3N 5.1 N 

UN O.ts N 0.068 N 3.3 N 34N 
ISOOON 1800N 680N 33000 N SAT 
37N 3.7N 1.4 N 6SN 680N 

9ION 91 N 34N 1600N 17000 N 
40 I BON ISN 6.8 N 330 N 3400N 

73 N 7.3 N 2.7N I JON. 1400N 

37N 21 N 1.4 N 65N 680 N 
uc 0.14C 0.069 c 9.7C 41 c 
6100N 3700N 1400N 20000N S4000 N 

P•Ke 20 

Sttil Scrtmlttt wtl 
Traruf aT from Sttil 111: 

,(jr Groo1t1J 
Watw 

""'"'' mgt1tr 

7E JE 

I 

! 

41 s 62 E 



Legmd: MCL • Maximum Contaminant Level 
SAT • risk-hued value above expeaed 
aaturatlon point 
max • nwdmum concentration 
PEST • Pestieldo Herb • Herbicide 
VOC • Volatlle Qr;anio Compound 
SVOC • Semi-Volatile Orianic Compound 
~sllvtA" • Hlnlnt illlt~for tmat~tion of 
VIIIU#. 

Chtmlcal CtlffcfT 

CMttuttln•nt Group CltUt 
N""'t 

!lull u••tl: 
AIB•llr' 
o- ur• 
Blanlr• Jir' 

---

Methyl acrylate 
2-Mcthylaniline hydrochloride 
2-Mcthylaniline 

Methyl chloroearbonate 
4-{2-Methyl-4-chlorophcnoxy) butyric acid HERB 
2-Methyl-4-chlorophcnoxyacetic acid lffiRB 

2{2-Methyl-1,4-<hlorophcnoxy)propionie acid HERB 
Methyleyelohclwle · 
Methylene bromide 

Methylene chloride voc 
4,-4'-Methylene bis(l..:hloroanilinc) 
4,4'-Mcthyleneblsbenzcneamine 

4,4'-Methylene bis(N,N'-dimcthyl)aniline 92 

4,4'-Methylenediphcnyl isocyanate 
Methyl ethyl ketone 

Methyl hydru:ine 
Methyl isobutyl ketone 
Methyl methocrylate VOC 

Navm~ber 7, 1997 

EPA Regioll 6 
Human Health 

.Media-.)· oecl/ic &lcreenrnl? Levels 

Dtuis: o- mrdnotmle r/Jtt:h N • ftCHt-audnotmle rfJtt:h 
E • EPA Jraft Soil Sa~mlnt Lnft S • toU tllbullliCHt coftcmtrllliCHt 
M' •EPA MO. l•ltttmiCHt ,..,..,..,.~, 

lWA·DtUttl Satmint ul'til 

DrlttAlnt Top Amblmt Ft.h Soil 
Soil w .. ,,.. Wata A.ir ( lngtstion,lnhallllion, """ 
Rtrlonal Dtnf1al Exporurt Routa) 
DacAtrountl (MO.'t) (lluUtnti..t (llnitlmtial (lltatlllion..t 
Conc./11111tgt Scmario: Scmlltio) Ft. !tint /l.mtmtlol lntbutrlol 
(nw1cr) InttstitHt, & Sett~ario) 

lnhalatiM) 

niL I• tiL l•tlm1. tnt !At mtiAt mtiAI 

I lOON l liON 41 N 130N S20N 
0.37C O.o35 C o.ouc 1.5 c IIC 
0.28 c 0.016 c 0.013C 1.9C 7.9C 

37000'\ 3700N l400N 65000 N SAT 
370N 37N 14N 650N 6800N 
IBN UN 0.68 N 33 N 340N 

37 N 3.7N 1.4 N 65 N 680N . 31000N 3100N 56000 N SAT 
61 Nl 37N 14N 650N 6800N 

4JC 3.1 c 0.42 c IIC 25 C 
0.51C 0.041 c 0.01-4 c 3.4C 13 c 
0.27C 0.023 c 0.013 c I.BC 7,6C 

uc O.I4C 0.069C 9.7C 41 c 
O.D33 N l 0.021 N 0.37N 3.9N 
l900N IOOON liON 1700N 34000N 

0.061 c o.oonc 0.0029 c 0.4C 1.7C 
2900N 84 N liON 5200 N S3000N 
1900N 290N liON 5200 N 55000 N 

raae 21 

Soil SatmU.t L.vtl 
Tran.rf tn from Soil to: 

A.ir Ground 
WaitT 

mtiAt mriAt 

60S 1500 N 

7E 0.01 E 
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~: MCL • ML-wttum Contaminant Level 
SAT • rlslc-bMed value abow expected 
aatuntlon point 
nwc • nwdmum concentration 
PEST • Peotlclde Hetb • lletbiclde 
VOC • Volatile Orpnlc Compoi.Did 
SVOC • Semi-Volatile Orpnlc Compound 
"BW.A" •Mlnlnt dtJttJfor tmtrllliolt of 

t'llln. 

c 011 t tuttlt1 dl11 

2-Methyl-5-nltroaniline 
I 

Methyl penthion 
2-Melhylphenol (o-cresol) 

3-Melhylphmol (nKTtsol) 
4-Melhylphmol (p-cresol) 
Methyl~tym~o (mixture) 

Melhyllltymle (alpha) 
Methyl tertbutyl ether (MTBE) 
Metolaclor (Dual) 

Metribuzin 
~ 
Molinato 

Molybdenum 
Monochlonmlne 
Nal~ 

2-Naphthylamlne 
N apropamlde 
Nlekel refinery dust 

November?, 1997 

C1tmtleJJl CtJIICtr 
Group Cllllr 
NtJm• 

MALn•l: 
.A.IlJ•Itr 
c-ur• 
BW.A•Itr 

' 
svoc 
svoc 

SVOC 
svoc 

voc 
PEST 

PEST 
PEST 
PEST 

PEST 

SVOC 
PEST 

A 

EPA Regio11 6 
Human Health 

111edta~· oect}JC .~icreentrtg Levels 

Blllil: c- ctll'dttotmlc q]"«a N • ll«t-arrdnotmle q[«a 
E • EPA. tlrafl Soil Scr~mlnt .lAvd S ••oil11ll>Uati«t amcm1TIIli1111 

J(' • EPA MCL l•l~ttmi«< ,..,..n 111111 

RisA-BIJI~tl Sa~mlnt Ln~u 

DrlnAint TtJP .A.mblmt FUft Soil 
Soil IV.ttr "'"',. Air ( l11tnrit>t1, lt11td4tit111, .,, 
n.,,o,.n~ Dtnnnl Exporvrt Routn) 
BtJclttrt'u"tl (MCL'•J (nuitltt1titJI (i!nUmtitJ/ (ntatllliot1tJl 
Cot1c.I1!Mt• SemtJrio: SemtJrio) Ft. hint /l.miUilfoJ llliwfrlol 

(mr~tJ 111tutit>rt, & Set11tJrio) 
l111ttJ/dtit>t1) 

PilL PtiL PtlmJ "''~' "''"'' "''"'' 

2C O.I9C 0.096 c 13C 58 c 
9.1 N 0.91 N 0.34N 16N 170N 
18ooN IBON 68 N 33ooN 34000N 

18ooN\ I BON 68 N 3300N 34000N 
UON IBN 6.8N 330N 3400N 
60N .oi2N I.IN 220N 12ooN 

430N 260N 95N ISooN 8IOON 

' liON llooN 6.8N 330N 3400N 
5500N 550N looN 9800N SAT 

910N 91 N 34N 1600N 17000 N 
0.037 c 0.0035 c 0.0018 c 0.25C I.IC 
73N 7.3N 2.7N I30N 14ooN 

liON I&N 6.1N 380 N 8500 N 
37ooN 370N I40N 6500N 68000 N 
73 N 7.3N 2.7N I30N I<IOON 

O.OooS2C I 0.00005 c 0.00002 c 0.005 C I 0.04C I 
37ooN 370N I40N 65ooN 68000 N 

0.0075 c 

Page 22 

Soil Satmirtt U>-d 
TrtVUftrr from Soil to: 

Air Grou11tl 
Wllltr 

"''"'' "''"'' 

28 s 0.041 N 
12000 s 6E 

looN IN 

us 1.5 N 

I 

I 
I 

I 
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Legmd: MCL • Maximum Contaminant Lm:l 
SAT,. risk-bued value above expected 
taturation point 
max • nwdmum coocmtntlon 
PEST,. Pesticide Herb • Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi-Volatile <>raanlo Compound 
"DbutA" • MlnlntiGJII[tn' feti!Ttldott of 
l'fllul. 

Chmdetll CtJttCI!T 

CottltJmUtiUII Group CIJur 
NtJmc 

Rlrk~·tl: 

A/8•111"' 
c-Jtr' 
Dllutk•ltr' 

• 

: 
Nickel and compounds 
Nickel rubsulfide A I 

Nitnpyrln PEST 

Nitrate 
Nitric Oxide 
Nitrite 

2-Nitrooni1ine svoc 
3-Nitrooniline svoc 
4-Nitrooniline svoc 

Nitrobenune voc 
Nitroi\Jnntoln 
Nitrol\nmne 

Nitrogen dioxide 
NitrogUonidlne 
4-Nitrophenol 

2-Nitropropene voc 
N-Nitrosodi-n-butylamine voc 82 

N-NitrO!odiethanolamine B2 

November 7, 1997 

EPA Region 6 
Jluman Ilea/til 

Meata-.'}· rJeCt/IC ,)·creemn~ Le••ets 

Dult: c- aordttt~tmlc ~«<I N • ttDtt-C111'dnt~tmlc ~«1:1 
E • EPA lrtrft S(l/1 Sawnlltt!Awl S • roil 111butllion eot~cmtrtllion 
M'•EPAMCL l•ltttntionnt~tcMIJ 

lllik-Dawl Sa~mbtt Ln.U 

.DrinAbtt T«p Atnb/ml Ilslt Soil 
Soil 

"'"'"' lf/tJII'I' A.lr ( lttttttiott, /nltdntiott, uul 
Rtglottttl Dtnnnl E.rpon~r< Rouln) 
Dn~Agrouffll (MCL'r) (RnUmtinl (RtsUmtial (Rtamottal 
Cottc.Afnttgc s~marlo: s~marlo) Ilsltbtt ll.m4mtlol ln<bufrlol 
(mg/lt.g) ltttntiott, cl s~mtuio) 

/f!ltaloliott} 

Ptt1.. ,.,tt. pglmJ mtiAt nttlltt nttlltt 

I 

16 100 730N 73 N 27N !SOON 34000N 
0.0037C 39000C 

SSN 5.SN 2N 91 N IOOON 

10000 . 58000~ 5800N 2200N SAT SAT 
3700N 370N 140N 6SOO N SAT 

1000 3700N 370N 140N 6SOO N SAT 

2.2N 0.21 N 0.011 N 3.9N 41 N . liON I liN 4.1 N 230NI 6100NI 
liON I liN 4.1 N 230Nl 6100Nl 

3.4Nl 2.1 N 0.61 N 33 N l40N 
2600N 260N 95N 4600N 48000N 
0.045 c 0.00067C 0.0021 c 0.3C 1.3C 

37000 N I 3700N 1400N SAT SAT 
3700N 370N 140N 6SOON 61000 N 

. 2300N I 230 N 84 N 4100N I SAT 

3S C 0.00067C 
0.012C 0.0011 c 0.00051 c 0.08 c 0.4C 
0.024C 0.0022 c 0.0011 c . 0.2C 0.7C 

Paae23 

Soil Sarmint Lna 
Truufasfrom Soil to: 

Air Grountl 
WaitT 

ntflltt mrlltr 

6900E 21 E 
I 

IIOE 0.09 E 
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Legend: MCL • Maximum Contamintnt Level 
SAT • risk-hued value above expected 
tatuntlon point 
DWC • rrwdmum conoenttallon 
PEST • Pesticide Herb • Herbicide 
VOC • Volatile Orpnlc Compound 
SVOC • Semi· Volatile Orpnlo Compound 
•sWtA" • MlnUrt Ja14/11f'tmwtlllort of 
r~•IM~ 

Cltnnletll C.ncw 
Cont..mbttutl Group Clfln 

N11111~ 

Jlltlt Ln•'l: 
.AIB•Jq4 

e-ll'' 
Dlllnll•llr 

I 

. 
N-Nitrooodiethylamlne svoc 82 · . 
N-Nitrosodimethylamine svoc 82 
N·N itrooodiphenylamlne svoc 82 

N-Nitroso di-n-propylemine svoc 
N-Nitroso-N-methylelhylamlne 82 
N·Nitrosopynolidine I Bl 

m-Nitroto1uene 
o-Nitrotoluene 
p-Nitrotoluene 

Norilun.ron PEST 
NuS tar PEST 
Octabromodipheny1 ether 

Oc\.lhydro-1357-letnnitro-135 7 -tc:traz.oeine 
OcWnelhylpyrophosphonmide svoc 
Oryzalin PEST 

Qx.odiazon PEST 
Oxamyl PEST 
Oxylluorfen PEST 

November7, 1997 

EPA Region 6 
/Iuman /lealth 

M.eata-.) pecljtc &)Creenm~ Le••ets 

DIUU: c- CtU'dnotmlc q]'«b N • ttiHI-ctrrdnotmic q]'«D 
E • EPA irtt.ft SoU Sawnmt Uwl S • •oil11Jturtfti1H1 amcmtrllli"" 
M'•EPAMG. l•lntatiottN1UI~IHilf 

I!UA·D•utl Sc:umbtt Lnftl 

Drlnltbtt T•p Amblmt Fbh Soil 
SoU Will no Wfltno Air ( /ngation,/nlctW.tion, tutti n,,,,,..I 

D<m111l E,pomr' ll.ou/d) 
Dlldrgrountl (MCL'•) (nmtlmtilll (nmtlmtilll (n,a,lllionlll 
Cone.IR-nt• Sc:mario: Scmaritt) Fbhbtt l!mimti.J /ni>utrld 
(mrll<tJ lntdtiDrt, cl Scmtuio) 

lnh•llldon) 

I' tiL I'IIL JltlmJ '"'"'' '"'"'' "''"'' 

0.0004S C 0.00004 c 0.00002 c 0.003C 0.01 c 
0.0013 c 0.00013C 0.00006 c 0.009C 0.04C 
14C 1.3C 0.64C 9IC 390C 

0.0096C) 0.00089 c 0.0004S C .0.06C 0.3 c 
0.0031 c 0.00028 c 0.00014 c 0,02 c 0.09C 
0.032C 0.0029 c O.OOISC 0.2C 0.9C 

61 N1 37N 14N 6SON 6800N . 61 Nl 37N 14N 710N I lOOOON I 
61 Nl 37N 14N 6SON 6100N 

ISOONI ISON S4N 31000 N I 
26 N 2.6N 0.95N 4(iN 4BON 
liON liN 4.1 N lOON 2000N 

1800N IBON 6SN 3300N 34000 N 
73 N 7.3N l.7N 130N 1400N 
1800 N I80N 68 N 3300N 34000 N 

IBON IBN 6.8N 330N 3400 N 
200 910N 91 N 34N 1600N 17000N 

liON liN 4.1 N · lOON 2000N 

Page 24 

SttilS~mlnt uw{ 
TrtiJI.Ifwrfrom Sttilttt: 

I 

I 

AU Grou11tl 
Wua 

'"'"'' "''"'' 

29C 0.2 E I 

O.OI4C 0.00002 E i 

4605 0.42 N 
4605 0.42 N 
460 s 0.42 N 



I 
\ 

Lqend: MCL • Mlldmum Contaminant Level 
SAT • risJt.bued Vll110 above expected 
uturation point 
malt • maximum concentration 
PRST • Pestldde Herb • Hcrbldde 
VOC • Volatile O!pnlc Canpound 
SVOC • Semi-Volllile Orpnlc Compound 
"BIMA" •Hlnlllr.tluaf,. rm"llll"" of 
vttlut. 

Cottttunlttllllt 

p aclobutruol 
Panquat 
Parathion 

Pcbulate 
Pendimethalin 
Pentabrofno.6.chloro cydohex.one 

Pentabromodiphenyl ether 
Pentachlorobenune 
Pentachloronltrobenz.cne 

Pentachlorophenol 
Pcnnethrin 
Phcnmedipharn 

Phenol 
m-Phenylcnediamlne 
p-Phenylenediamlne 

Phenybn<mlric acetate 
2-Phenylphenol 
Phonte 

November 7, 1997 

Otmtlcal Can eft' 

G'roup a... 
Ndttl• 

l!Jslt Ln•tl: 
AID•Ur 
c-ltr 
Bllllllt•ltr 

PEST 
PEST : 

PEST 

PEST · 
PEST 

svoc 

PEST 
PEST 
PEST 

svoc 
SVOC 
svoc 

PEST 

EPA Regio1t 6 
Human Jlealtll 

Meata-l) Decmc .:;cruntnl! Levets 

Dub: c- e«rdnormle ~ff«b N •n«t-CUdnllfmle ,g'«tJ 
E • EPA drttft SoU Sawnlttr Lnd S • •oll •llblrtltiott concm~ruit~~t 

. JC'•EPAJCQ. l•~ttlmiiiiiNtflt~IIIIC, 

IUslt..IJu~tl Sa~mbtr I.APftl 

Drillltbtr T~~p Amblmt 1Uit SoU 
SoU ll'•ttr ll'•ttr Alr ( lnrtttion,lnltalali""• 1111tl 
Rrrlottal Damd Expo111r< Routu) 
D•cltrrt~utttl pca.'•J (Rultlmdal (7lul.tmdal (Rtatllli""d 
Ctmc./1!11111• S«ntuio: &mario) n.lttnr RmulllloJ In i><nrlol 
(mr~v lntntion, d Scmarlo) 

/nit alation) 

PilL PilL 111/mJ ,.,~. ,..~. ,.,~. 

470N 47N liN ISON 8900N 
l60N 16N 6.1 N 290N liOON 
220N 22N B.IN 390N 4IOON 

!lOON) 180N 61 N 3300N 34000 N 
1500N 150N 54N 2600N 27000N 
2.9C 0.27C 0.14C 19C 83 c 

73N 7.3N 2.7N 130N 1400N . 4.9Nl 2.9N I.IN 52N SSON 
0.041CI 0.024C O.OilC 1.7C 7.3 c 

I 0.56C 0.052 c 0.026C l . .SC 7.9C 
IIOON liON GIN 3300N 34000 N 
9100N 910N 340N 16000N SAT 

22000 N 2200N atON 39000 N SAT 
.220N 22N 1.1 N 390N 4100N 
6900N 690N 260N I2000N SAT 

2.9N 0.29N 0.11 N .S.lN 55N 
3.SC 3.2C 1.6C 230C 980C 
7.3 N 0.73 N 0.27N 13N 140N 

P•ae 25 

I 

SoU Scnmbtr lAY.!. 
1huufenfrtJm Sail to: 

Alr G'roun.t 
II' diD" 

,.,,.,., ,.,,.,., 

110 s 3.9 N 

570N .o!B N 

7.9C 0.2E 

21000 s 49 E 



Lqmd: MCL • Maximum Cont.uniiWit Level 
SAT • rislc-bued value above C!JlCcted 
aatuntion point 
nwc " maximum conoentntlon 
PEST" Peot.lclde Herb • Herbicide 
VOC • Volatile Orpnle Ccmpound 
SVOC • Semi-Volatlle Orpnlc Compound 

·•BlJutA" • Mining tlllhlfDr gm~ratiDtt of 
..... ~u .. 

Otrmlcal Canc~r 

CDttlturWtllllt Gr11up Clan 
Nam• 

RIIALnd.• 
.MJ• ur 
c-ur• 
Blanlt• 111" 

l'ho>mct I' EST I 

PhO!phinC I 

Pho>phoric acid 

Pho>phorus (white) 
p-l'hthallc acid 
Phthalic anhydride svoc 

Piclonm PEST 
Pirlmipho>-mcthyl PEST 
Polybromlnaled biphenyls 

Polychlorinated biphenyls (PCDs) I svoc B2 
Aroclor 1016 
Aroclor 12.S4 

l'olychlorinaled lerphenyls (PCTs) 
Polynuclear aromatic hydrocarbons 
A~phthmc svoc 

Anlhracme svoc 
B~a)anthracme SVOC 
Bmzo(b Jfluonnlhme svoc 82 

November 7,1997 

EPA Regio11 6 
Human Health 

.Medta-s rJecijtc ~icreentnl! Levels 

B..U: c- mrdttt~gmlc ~«a N •ltM-audttDgmic ~«a 
E • EPA. rlrtifl Sol/ Seffmlng LAM S •l<lil 111turlllillft co11NnlrllliM 
Al' • EPA. AlU l•l~tgntillft rouJ• ""V 

Rlrlt-DuN Scrrmillg ww 

DrlnAillt Tap .Ambiml FUh s,u 
St~ll Watrr Waltr .Air (/ngntiM,/tthGUuiDtt1 tuul R•glDna/ 

Dmrtal /!:Jtp11111tr RDuln} DacAgrountl (MU'•) (1lnUmtial (1lmtlmtial (Tl•crrllliona/ 
CDttt!lllllllt• Scmari11: Scmari11) FUhillt Rmt~mtlaJ /nllwtrlal (m.gtlrg) /ngnDDtt, & Scmario) 

ltth•l•tiolt} 

pt/L pg/L /fllntJ m.gtlrg mtllrt mgtlrg 

130N 73 N 27N 1300N 14000N 
liN 0.31 N 0.41 N 20N lOON 
lOON I ION 

0.7lNI't 0.013 N 0.027N 1.6NI 41 Nl 
37000N 3700 N 1400N SAT SAT 
73000 N I 130N 2700N SAT SAT 

2600N 260N 95 N 4600N 48000 N . 370N 37N 14N 6SON 6800 N 
0,0076C 0.0007C 0.00035 c o.osc 0.2C 

0.5 0.009C 0.00081 c 0.00041 c O.D7C 0.3 c 
2.6N 0.26N 0.095 N 4.9N 65 N 
0.73 N 0.073 N 0.027N 1.4 N 19N 

0.015 c I 0.0014 c 0.0007C O.I4C I 1.3 C I 

370N 220 N SIN 360 s 360 s 
1800N llOON 4ION 19S 19 s 
0.092C 0.01 c 0.0043 c 0.6C 2.6C 
0.092C 0.01 c 0.0043 c 0.6C 2.6C 

l'oge26 

S11il Scr•millt wd 
T'rtuufnT/rDm. S11U 111: I 

I 

I 

.A.iJo GrDutttl 
Wua 

mtllrt mgt1rg 

I 

SAT 
I20S 200 E 

6.1 s 4300E 
27 s 0.7 E 
2JS 4E 



Lqend: MCL • MWmum Contaminant Level 
SAT • rulc-bued value above expected 
aatuntlon point 
nw1 • nwUmum concen!ntlon 
rnsT • Pertleldo Hetb • Herbicide 
VOC • Volatllo Or)anlc CompoUnd 
SVOC • semi-Volatile Or)anic Compound 
•nlw" • Mining tllll•/tlf' gmw.dot1 of 
.... tu .. 

Clttmlatl Cllltt:W 
Conttll11lnlllfl Croup ClAn 

N•m• 
Rl•A~I: 
AIB•ltr 
c-Jtr' 
Bl~~~tA• Jtr 

Denzo{lc)Ouoranthcne . svoc B2 
B enzo{ a}pyreno svoc B2 
Carbazole svoc 

Chryseno svoc 
Dibeni{ a,h)Mthrat:ene svoc 
Fluoranthene svoc 

Fluorene svoc 
lndeno(l,2,3~)pyrenc SVOC B2 
Naphthalene svoc 

.. 
Pyrene svoc 
Prochloru: PEST c 
rronunlin 

!'rome !on PEST 
!'rome llyn PEST 
Pronamide PEST 

Propachlor PEST 
Propanll PEST 
Propugite rnsT 

November 7, 1997 

EPA Regio1t 6 
Human Health 

meara...:; 'JeCI]IC .)·creemn~ Le••ets 

Dtuir: c- atrdnogmlc ,g'«b N • nM-Cdi"Cinogmic tff«b 
E,;. EPA irajl SoU Scnmlng lAM S ••oil lllbmrtion Clltfcmtrtltion 
M' • EPA ltla. l•lngntiM f'f1Utunl.1 

Rhlc·Duttl Satmlng Lndt 

DrlnAlng Tap .A.mblmt Ebh Soil SoU Wlllw IJ'tltW Air ( lnrntion,lnhllltltitm, Mtl RtrlMill 
Dmnlll E.r:poruu Rowtn) D•cArrountl (t.IO.'•J (RnitltntiiJI (Rnillmtial (T!ftrtlltioniJ/ 

Con~lllll• Sctr~arlo: Scmarlo) Eblllng JtmbtrtloJ lntbutrloJ (mg.ig) lngntitHt, d Sccttuic) 
lnh11llltion) 

,.,~~. pg/L ,.,lmJ mg.ig mr.ig mg-ig .. 

0.92C 0.1 c o.ooc 6.1 c 26C 
0.2 0.0092 c O.OOIC 0.00043 c 0.06C 0.3C 

3.4CI 0.31 c O.l6C 32Cl 290Cl 

9.2C ~ IC 0.43 c 24 s 24 s 
0.0092 c 0.001 c 0.00043 c 0.06C 0.3 c 
!SOON !SON S4N 2600N 27000N 

240N !SON · S4N 300S 300 s . 0.092C 0.01 c 0.0043 c 0.6C 2.6C 
240N ISON S4N aoos 800 s 

llOON liON 41 N 2000N ·20000 N 
4.SCI 0.42C 0.21 c 30C IJOC 
220N 22N 8.1 N 390N 4IOON 

HON SS N 20N 910N IOOOON 
I SON ISN S.4N 260N 2700N 
2700N 270N lOON 4900N 51000 N 

470N 47N UN &SON 8900N 
liON IBN 6.8 N 330N 3400N 
730N 73 N 27N IJOON 14000N 

P•c• 21 

Soil Sc:rH>tlng ~~ 
Trtuufrnfrom SoU to: 

A,_ G'rOU/11{ 

Wllltr 

mr-ir mr-it 

4E 
liS 4E 
II S O.S E 

3.6 s IE 
7.2 s II E 
61 s 980 E 

19 s 160E 
210S 3SE 
uos 30 E 

56 s 1<100 E 



( 

Lqend: MCI.. • Maximum Contaminant ~l 
SAT • rule-hued value above expected 
nlunlion point 
nwc • nwtimum concentntlon 
PBST • Pesticide llerb • Herbicide 
VOC • Volatile Or;onic Compound 
SVOC • Serni-Volallle Orpnic Compound 
"ButtA" • Mll:rlttt /alii. for tmn-llllon of 
wbu. 

a.mtlcat C111t<Yr 

ContlllrtlniJitt Group 
N41t1t 

c:r.n 
Itltlt LAvtl: 
AIIJ•Itr4 
c-rq-• 
D14nlt•Jtr4 

----

PropllrJYl alcohol voc : 

Propu:ine PBST 

Propham PBST 

Propiconuole PBST 
Propylene alya~l 
Propylene &iya~~ monoelhyl ether 

Propylene &lyro~ monomelhyl ether 
Propylene oxide B2 

Punuit PBST 

Pydrln PBST 

Pyridine voc 
QuinAiphos PBST 

Quinoline 
Rcsmcthrin I PEST 

ROnllel PBST 

RDX (Cyclonitc) c 

Rotenone PEST 
Savey PBST 
Selenio"" Acid 

November 7, 1997 

EPA Region 6 
Human Health 

mema-.) pectttc .:;creentnl! JJe~·ets 

Dam: c- card!lotmlc «ff«:D N • ttOtt-card!lotmlc «ff«:D 
E • El'A tlrtrfl Soli SCNmlttt Lntl. S • toil teb<rllllon conN~~trlllltHt 
M' •El'AJ.la. l•lntmi"" ,_,, ortlf 

RltA-IJ111tJ Satmittt Uwll 

Drinltlttt T11p Amblmt Ft.h Soil 
Sol/ IValtr IV11.ttr Air ( lntntion, InhtWuion, tutti 
ltrtlontJ/ Dtmtlll Exporuu Routn) 
Dt~cAtrountl (MCZ't) (RnUmtial (RuiJmtitJI (RtatllliOtttd 
Conc./RIJitfC Somllrio: Sunllrio) FUitlnt Jl.<rlitndol lntbufrlol 
(mt~tJ lntntiOtt, & Somarlo) 

lnhallltiDfl) 

PtiL PtiL l'tlmJ '"'~' 
,.,~, 

'"'~' 

73 N 7.3N 2.7N 130N 1400N 
730N 13N 27N !lOON 14000N 
730N 13N 27N 1300N 14000N 

470N ~ 47N liN ISON 8900N 
730000 73000N 27000N SAT SAT 
26000N 2600N 950N 46000N SAT 

26000N liOON 950N 46000N SAT . 0.22C 0.49C 0.013 c 2.7CI 24CI 
9100N 9ION 340N I6000N SAT 

9ION 91 N 34N 1600N 17000 N 
37N 3.7N IAN 65 N 680 N 
liN UN 0.68N 33 N 340N 

0.0056C 0.00052C 0.000l6C 0.04C O.lC 
IIOON liON 41 N 2000N 20000 N 
UOON I BON 68 N 3300 N 34000 N 

6.1 c 0.6C 40C 170C 

ISON ISN MN 260N 2700N 
9ION 91 N 34N 1600N 17000 N 
180N 18 N 6.8 N 330N 3400N 

Paae 28 

Soil SaHnitttlAvrl 
1hutrftnfrom Soil to: 

' Air Grountl 
IVIIItr 

,,~, 

'"'~' 

I 



I..qmd: Met. • Maximum ConlemlnAnl Level 
SAT • risk-based valuo above ccpected 
utuntlon point 
max • nwtlmum coneentnllon 
PEST • Pesticide ltttb • Jtttbiclde ' 
VOC • Volatile Orgftnlc Compound 
SVOC • Semi· Volatile Orpnlc Compound 
•BtMir." • Ml.rdnt I ttl• for gmwllliott of 
.... tu,. 

Chtmlclll C~~.~t«r 

Conttll1!bt11.1tl Group O~~.~t 

Nnm• 
lllilt Lll.wl: 
.MJ•Ift4 
c-ur• 
Bbutlr.•Jft4 

I 

Selenium 
Selenourea 
Sethoxydim PEST 

Silver and c:ornpollll<U 
Slmazine PEST 
Sodium azide 

Sodium diethyldithiOCMbemole 
Sodium fluoroaoctate PEST 
Sodium melaVInadale 

Slronlium, rtable 
S~ryehnlne PEST 
Sl)Tene voc 

Systhone PEST 
2,3,7,1-TCOD (dioxin) 
Tebuthiuron PEST 

Temephos PEST 
Tctbecil PEST 
Tctbufos PEST 

Novcmber7,1997 

EPA Reglort 6 
Human Health 

Media-.)· rJeCI}IC l)·crurttng Le1•e1s 

Bull: c- CtJrdnogmlc q[«a N • niHt-arrcinogm/c qf«ts 
E • EPA Jrnfl Soil Scnmlng Lntl S • ..,u lttbullliiHt concmtration 
M'•EPAMa. l•lntmi""rtJUJ~""t, 

IU.rlr-Dutl Satmlng Lnft.r 

DrlnAing Tap Amblmt Fbh SoU 
Soil IVttlt:r IVttlt:r Air ( lngmion,l11hlllAiiM, ""' Rtglon•l Dtnnttl Expomu RDIItt1) Dnt:lr.grouttl (M0.'1) (Rnilmtial (Rnilmtittl (Rl"<Tftltiottttl 
Cotte/RII.Jtftt Scm arlo: Scmttrlo) FUhlng /l.altlmdol /niurtrlol 
(mgt1<1) lngl1fion, & Scotttrlo) 

ftth11.lftti011) 

pg/L pg/L pglmJ '"'"'' '"'"'' '"'"'' 
' 

0.2 50 liON IBN 6.8N JSON 8500 N 
liON UN 6.1 N 3JON 3400N 
3300N 330 N llON 5900N 61000 N 

0.01·5 liON ) IBN 6.8 N 380 N 8500 N 
4 0.6C 0.052C 0.026 c 3.7C 16C 

I SON ISN HN 260N 2700 N 

0.25C 0.023 c 0.012 c 1.6C 7.1 c . 0.73 N 0.073 N 0.027 N 1.3N 14N 
37N 3.7N 1.4 N 65 N 680 N 

22000 N 2200N liON 46000 N SAT 
liN l.IN 0.41 N 20N lOON 

100 1600N IOOON 270N 2200S 2200 s 

910N 91 N 34N 1600N 17000 N 
3E.OI 4.Sii.07 C 5.4E.08 C 3.SE-06 C 2.41i-05 C 

2600N 260N 95 N 4600N 48000 N 

730N 73 N 27 N 1300 N l4000N 
470N 47N UN 850N 8900N 
0.91 N 0.091 N 0.034 N 1.6N 17N 

Page 29 

SoUScnmbtg U..tl. 
Thuuf~Jrom SoU to: 

Air Crounl 
IVttlt:r 

'"'"'' '"'"'' 

3E 

1400 E 2E 



( 
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' 

Legend: MCL • MJximurn Contaminmt Levt:l 
SAT • rislt-basecl value above exp«ted 
.. tuntJon point . 
JnlllC • maximum concentntion 
PBST • Peotldde Herb •Herbicide 
VOC • Volatile Orpnic Compound 
SVOC • Semi· Volatile Orpnic Compound 
~Bianlt.• • Hlnlnt tlattJfor ttrttrtlllon of 
VtJ/u~ 

Contaminant 

Tetbutryn 
1,2,4,S-Tetnchlorobcnzrne 
1,1,1,2-Tctrachloroelhane 

1,1,2,2-Tctrachlon>elhane 
Tetnchloroethylcne (PCE) 
2,3,4,6-Tctrachlorophenol 

p,a,a,a-Tetnchlorotoluene 
Tctnchlon7Vinphos 
Tetnclhyldithiopyrophoophale 

Tctnclhyllead 
1,1,1,2· Tetnfluoroethane 
Thallieo.'tido 

Thallium 
Thallium acclalo 
Thallium carbonate 

Thallium chloride 
Thallium nitnle 
Thallium aelenito I 

November7,1997 

Cltmtlcal 

I 
Cant:t:r 

I Group 04n 
Nam~ 

Rblt.Ln·tl: 
MJ•/ft4 
c-J~' 
Dlanlt.•Jft4 

PEST 
svoc . 
voc c 

VOC c 
VOC 
svoc 

PEST 
PEST 

EPA Region 6 
Human Health 

Media-Specific Screeninf! Levels 

Buir: c- CGN:inotmlc ~tcb N • nort-aucinotmic ~tcb 

Drinllint 
Soil Wat.,. 
Rttlonal 
Daclttrountl (MCL'•) 
Conc./Rant• 
(mt"-IJ 

I• tiL 

5 

. 

20 

Paae 30 

E • EPA tlrtlft SoU Sa~mlnt Uwl S •1oU ltJIJUIIliort c:ot~cmtratiort 
}.(' • EPA }.fCL l•lntmion r~t• ort(l' 

Rbii-Dautl Sa~mint Lnw 

TtJP Amblmt Ebh SoU 
Wat.,. Air (lntation,lnhal4liort, anti 

Damal Exporurt Routtz) 
(lltsitlmtial (llnitlmtial (llM"~atiortal 

1/ ntbutrlal 
Scmllrio: Scmlllio) Ebltlnt P.mi<nJtoJ 
lntt:lfion, cl Scmlllio) 
JnhalatiDn) 

PilL I n(mJ I '"'"'' I '"'"'' I '"'"'' 

37N 3.7N · 1.4N 65N 610 N 
liN liN 0.41 N 20N 200N 
4.3C 2.4C 1.2C 41C 120C 

o.ssc \ 0.31 c 0.16C 9C 24C 
I.IC 3.1 c 0.061 c 7C 2SC 
IIOON liON 41 N 2000N 20000N 

0.00053 C I 0.00031 c 0.00016 c 0.02C 0.1 c 
l.IC 0.26C 0.13C 19C 79C 
liN I.IN 0.68N 33N 340N 

0.0037 N 0.00037 N 0.00014 N 0.006 N1 0.07N 
140000 N I 14000 N 
2.6N 0.26N 0.095 N S.4 N 120N 

3.3 N 0.33 N 0.12 N 6.9N ISON 
2.9N 0.29N 0.11 N 6.1 N 140N 

2.9N 0.29N 0.11 N 6.1 N I40N 
3.3 N 0.33 N 0.12 N 6.9N ISON 
3.3N 0.33 N O.llN 6.9N ISON 

I SoUSaunintLcvtl 
Trotii/D"Jfrom SoU to: 

I 

lAir I GrounJ 
Wat.,. 

I "''"'' I '"'"'' 

91 N 0.69 N 

0.4 E 0.001 E 
liE 0.04E 

0.00061 N 0.000034 N 

0.4E 



Lqend: MCL • Maximum CooiMlinant Level 
SAT • riok-based value lbave expected 
t.etuntion point 
max • maximum coneentntlon 
PBST • Pesticide Herb • Hetbiclde 
VOC • Volatile Orpnlc Compound 
SVOC • Semi· Volatile Organic Coo1pound 
•Bt~~ttA" • Mining illla/tlf' gmn-ati1111 tJf 
VtJfu'-

Chtmletd Co new 
C011tlllftinont Grt111p Clan 

Nam• 
/!Mr u•·•L· 
.AlB• J(t4 
c-r~' 
DianA• J(t4 

i 
Thallium 1ulfale I Thiobeneab PEST 
2{Thiocyanomelhyllhio }I>Cnz.olhiaz.ole 

Thiofanox 
Thiophanate-mcthyl PEST 
Thinm PEST 

Tin and compounds 
Toluene voc 
Toluene-2,4-diamine 

Toluene-2,5-diamine 
Toluene-2,6-diam.ine 
p-Toluidine 

Toxaphene PEST Bl 
Tnlomelhrin PEST 
Triallate PEST 

Triasull\lron PEST 
1,2,4-Tribromobmz.ene 
Tribulyltin oxide (TBTO) PEST 

Navembcr7, 1997 

EPA Region 6 
Human Health 

Meata-L> pectJtC l}creentnf! Le••ets 

Dw: c- cardnt~gmle q[«ts N • 111Ht-aardnt~gmlc qf«ts 
E • EPA Jrafl StXJ ScrNnU.g IAtvi S •111U 1111JUdlit~11 Ct~ncmtrllli<>tt 
M' • EPA /.Ca. l•l11gmi1Ht 1"1111tt ""ly 

Rl.tA-Dawl ScnmU.g IAt•ft.t 

Drinking T"'' Amblntl FUll SoU 
Soli Wlllw Wota Air ( lngatitHt, lnltdllliDII, ""' n,g/onal 

Dtmtal E.>:po"'rt Rowin) 
BncAgrt~lllltl pta.'•) (Rnitlmtial (Rniimtiol (R~tatio11al 
Co11c.IR411t• Scmlll'io: Scmlll'io) /'lilting ll.mtlmdol /n~ol (mgt1<g) Jngatitm, d Scmlll'io) 

l11hnlation) 

pg/L pg/L pglmJ "''"'' mgt1<g mtt1<t 

2.9N 0.29N 0.11 N 6.1 N 140N 
370N 37N 14N 6SON 6800 N 
I lOON liON 41 N 2000N 20000 N 

liN ). I.IN 0.41 N 20N lOON 
2900N 290N liON 5200N SSOOO N 
IBON ISN 6.8N 330N 3400N 

122 22000 N 2200N liON <46000N SAT . 1000 720N 420N 270N 1900N 2700 s 
0.021 c 0.002 c 0.00099C 0.1 c 0.6C 

22000 N 2200N liON 39000N SAT 
7300N 730N 270N 13000N SAT 
0.35 c 0.033 c 0.017C 2.3 c IOC 

3 0.061 c 0.0056 c 0.0029C 0.4 c 1.7C 
270N 27N ION 490N SIOON 
470N 47N liN ISON 8900N 

370N 37N 14N 6SON 6800 N 
30Nl IBN 6.1N 330N 3400N 
I.IN 0.11 N 0.041 N 2N lON 

Paae 31 

SoU Scrtming IAt·.t 
Traruf~frt~m Soil to: 

Air Ground 
Wota 

mtt1<t mtll<t 

SlOE SE 

SE 0.04 E 



i. 

Lqend: MCL • Maximum Contaminant Level 
SAT • risk-based value above elqlCded 
saturation point 
max • maximum c:oncentntion 
PBST • Pestlc:lde Herb •llerbic:lde 
VOC • Volatile Organic Compound 
SVOC • Semi· Volatile Organic Compound 
"BlAttA" •Minlnt tlt11a/11r tmrraliDn Df 
Nbu. 

Chtmic:al Canur 
CDtttamiNtutl Gr11up ClAn 

Nam• 
llhAIAv•l: 
A.ID•Io-' 
o-ur• 
B/JutA•Io-' 

2,4,6-Trichloroaniline hydrochlDride 
2,4,6-Trichloroaniline 
I ,2,4-Trichlorobenztne voc 

I, 1,1-Trichlorocthane VOC 
I, 1,2· Trichl~ane VOC 
Trichloroethylene (TCE) voc 

Trichloronuoromethane VOC 
2,4,S-Trlchlorophenol svoc 
2,4,6-Triehlorophenol svoc Bl 

2,4,S· Triehlorophenoxyacetic acid PEST 
2-{2,4,5-Trlchlorophenoxy)propionic acid PBST 
1,1,2-Trlehloropropane 

1,2,3· Trlehloropropane 
1,2,3-Trichloropropene 
1,1 ,2-Trlehloro-1 ,2,2· trinuoroethane 

Tridiphone PBST 
Triethylamine 
Trinunlin PEST c 

Navember7, 1997 

EPA Region 6 
Human Health 

IIUata-.) rJect}tC&)creenrnJ! Levets 

B....U: Oo c:trrdnDtmlc ~fl«b N • ttDtt-<GreinDtmlc rfl«~~ 
E • EPA. tlraft S11il Sa«nlnt Uwl S •r11U ra.turlllitlfl c:onc:mtrllliDtt 
M' • EPA MCL l•lt~tnti"" """'' ""V 

llhA-Dtuttl Satmlnt !.At•tll 

Drlnlw.t T"P .Ambimt Fbh SDU 
SD/l IVtdrr Wtdtr Air ( lrttnti""• /nhal.tuitHI, tutti R'tl""al Damal Expt11UTC R11utn) Dac:lttrDUtttl (MCL'•) (Rnitlmtial (Rnitlmtial {RtalllfiDrtlll 
CDIII!II!IIIft• Sc:mano: Sc:man11) Fbhlnt RmUtldoJ /n.butrlol 
(mt~tJ ltttmiDn,& Sc:miiMD) 

/nhaiDtion) 

PilL I' IlL "''"" mt~t mt~l '"'"'' 

2.3C 0.22C 0.11 c uc 66C 
2.0C o.uc 0.093 c IJC S6C 

71) 190N liON 14N 620N S900N 

200 1300N) IOOON l20N 3200 N 3000 s 
s O.lC 0.11 c o.oss c 1.4 c 3.3 c 
5 1.6C IC 0.29C 7.1 c 17C 

IJOON 730N 410N 710N 2400N . 3700N 370N l40N 6500N 61000N 
6.1 c 0.51 c 0.29C 40C 170C 

370N 37N 14N 6SON 6800 N 
290N 29N liN noN 5SOON 
JON UN 6.1N Sl N 190N 

O.OOIS C I 0.00019 c 0.00045 c 0.007C 0,02 c 
31 N UN 6.8 N 7S N 290N 
59000 N 31000 N 41000 N 3600S 3600 s 

liON II N 4.1 N lOON 2000 N 
12N 1.3N 22 N ION 
87C 1.1 c 4.1 c SIOC 2500 c 

I'JI8C 32 

S11U Satm.lnt U>·d 
1hvufDTfr11m S11U 111: 

AU- Gr11untl 
Willa 

'"'"'' '"'"'' 

240E 2E 

910 E 0.9E 
O.IE 0.01 E 
3E 0,02 E 

790N 13N 
1200 s 120 E 
ISOC 0.06E 

13 N 0.14N 

0.00003 c 6.0E.OO C 

2400 s 3100N 



~end: MCI. • Maximum Contamlnanii.Avel 
SAT • rblc-based value above cxpetled 
nll.ntion point 
max • rnaxlrnum conoentnllon 
PEST • Pesticide Hero • Hetblcide 
VOC • Volatile Orpnlc Compound 
SVOC • semi-Volatile Olpnic Compound 
•m.~~nA• •Minint 411l4forgtJurtllio11 of 
value. 

Clwnlt:~~l Cane~ 

C011tamlntuit ' Group Ollll 
Nam• 

RitA Lntl: 
A.ID•ltf4 
c-Jtf4 
BIIIIIA•ltf4 

1,2,4-Trimethylbcnzrne voc ' ' 
1,3,5-Trimethylbenzene voc 
Trimelhyl pho!phale 

1,3,S·Trinitrobenzene svoc 
Trinitrophmylmtlhylnitnmlne 
2,4,6-Trinitrotoluene c 

Urmium (soluble saiL!) 
Vanadium 
Vanadium pentoxide 

Vanadium rulfate 
VnnAnt PEST 
Vinclomlin PEST 

Vinyl acetate voc 
Vinyl bromide 
Vinyl chloride voc 

Warl'arin PEST 
m-Xylene voc 
o-Xylene voc. 

NovembCr 7, 1991 

EPA Region 6 
Human Health 

mema~ ruct{lC .)creenrng Ul'ets 

DIUU: c- cwrdnogmlc qJ«b N • non-aarcinogm/c q]"«b 
E • EPA. tlrafl SoU Scr~mlng [A,.ft S ••oU lllluNJtitHt co11emtrtUiOtt 
H' •EPA. MO. l•l11tmio11 rout« onlf 

lll•A-8au4 Satmlng !Al•tll 

l>rlnAint Tttp Ambimt Fislt Soil 
Soli "'at~ "'"'~ Air ( l11gtttiM, l11hllltllio11, 11111/ 
Rtglol1al D'""al E.xporvrt Routn) 
Dac:ltgroun4 (MO.'•) (nnUmtial (nn/Jmtial (ntatati 011 al 
Co11e.llllllft• Semtuio:· Semtuio) Fishing Jbrlimtlal /nilutrlal 
(mg11tt) lngati011, & Scmtuio) 

lnltallftitHt) 

pgll. pgll. pglmJ tntl1tt "'111tt tntl1tt 

300NI UON 61N 3900N I SAT 
300NI UON 61 N 3900N I SAT 
uc 0.17C 0.015 c 12C SlC 

I.IN). 0.11 N 0.061 N 3.3 N J.4N 
370N 37N 14N 650N 6100 N 
22C 2.1 c I.IC 430C 640C 

liON liN 4.1 N 230N SIOON 
66 . 260N 26N 9.5 N S40N 12000 N 

330N 33 N 12N 690N 15000 N 

730N 73 N 27N !SOON 34000 N 
37N 3.7 N 1.4 N 65 N 680 N 
9ION 91 N J.4N 1600N 17000 N 

37000N liON I400N 65000 N SAT 
S.2N I liN 

2 O.o2C 0.021 c 0.0017C 0.005 c O.ot C 

liN I.IN 0.41 N 20N lOON 
I400N 730N 2700N 9SOS 910S 
1400N 730N . 2700N 910S 910S 
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Soil Scrt',.,ing L.nft 
Trtutif tn from Soil to: 

Air GrounJ 
Wuw 

,,;11., 
'"'"'' 

91 s 0.26M 

370E 14E 
2N 0.011 N 
0.002 E 0.01 E 

0.046N UOON 
950 s 240M 
730 s ISOM 



~end: MCL. • Maxim\D"D Contaminant Uvel 
SAT • risk-bued value abo:ve expected 
uturation poinl 
max • miiXlmum concentration 
PEST • Pesticide Hetb •lletbielde 
VOC • Volatile Orpnlo Compound 
SVOC • Semi· Volatile Orgonic Compound 
•nllmlt." • Mlnlttt iiJ/IIfor tntn-lftiDtt of 
wlue. 

Chtmlt:JJl Clfltt:W 
Cottllfmlttlfltt Group au. 

N~~m~ 
miii.IA>•tl: 
AllJ• JQ-4 
c- ur• 
D/IJtllt• JQ-4 

p-Xylcne VOC 
Xylene (milled) voc 
Zinc 

Zinc phosphide PEST 
Zineb PEST 

Novombcr 7, 1991 

EPA Regiort 6 
Human Healtlt 

Media-.) pecl{lc .lcreentrrl! Levels 

Dtuis: c- t:llrdnotmlc q}"«b N • ttDft-CIIf'C!Inotmlc qj"«D 
E • EPA Jrttft Soli SaMtbtt 1Avtl S ••oillllbulfliDtt cottcmtrlfliDtt 
M' • EPA MCL I • ltttmiDII ro11t~ Dttlf 

RUA·DutJ Satmlttt L1••m 

DrittAU.1 Tap .A.mbimt Fills Soil Soil Wlfltr WIJ/a Air ( Inration, JnhtWui.ott, lflttl lttglortlfl 
Dtrmal f:.xpotllrt Rowta) Dllclttrt1Urttl (MCL'•) (1!n/Jmtial (1!n/Jmtial (1!tatntiDfld 

Corte!T!IIrtl~ Scmario: Scm11rio) FilhU.t /l.mJ<nttaJ /rt.bufrlal (mt!Ttt) ltttmiort, d Scmlfrio) 
lrthal.o.tioff) 

,.,IT.. "'IT.. l'tlmJ mt!Ttt mtllct mtllct 

S20N I JION 910S 910 s 
10000 I400N 7JOON 2700N 980S 980 s 

22-SO I1000N 1100 N 410N 2JOOON SAT 

11 N ) I.IN 0.41 N 23 N SIO N 
UOON IBON 68 N 3300N 34000 N 
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I 

Sail Sa1mU.1 Lnn 
TrtuU/67/rom Soil to: 

I 

Air Grou11J 
Wrlla 

mtllct ,..,,~, 

IOOOS 220M 
l20E 74 E 

42000 E 


