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woF Dear Colonel Ard:
“‘"} 2 The Hazardous and Radioactive Materials Bureau (HRMB) has completed its review of the
(RS Workplan, dated September, 1996, for the above-referenced Solid Waste Management Units

(SWMU’s). Pursuant to its authority under the New Mexico Hazardous Waste Act,
N.M.S.A. 74-4-1 et seq., and regulations promulgated pursuant thereto, and pursuant to
Cannon Air Force Base’s (CAFB’s) Hazardous Waste Management Permit, HRMB approves
the Workplan and authorizes CAFB to proceed with the RCRA Facility Investigation (RFI) in
accordance with the terms of the Permit.

HRMB review incorporated the draft Workplan dated February, 1996, EPA comments dated
June 13, 1996, HRMB comments dated December 19, 1996, and CAFB response to HRMB
comments submitted by fax to HRMB on January 10, 1997.

HRMB approval of the Workplan is with the stipulation that the Screening Action Levels
used for the RFI and RFI Report will be those stipulated in the U.S. Environmental
Protection Agency (EPA) Region 6 "Media Specific Action Levels," rather than the Region 3
RBC’s referenced in the Workplan. This modification was agreed to verbally by phone
today by Sanford Hutsell of CAFB.

HRMB retains the authority to require modifications to soil boring locations for the RFI
when those locations are proposed by CAFB. HRMB will review the separate Passive Soil
Gas Survey Report with proposed boring locations when a complete copy of that report is
received by HRMB. :
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Please call me or Carl Will of my staff, at 505-827-1561, if you have any questions.
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Robert S. ("Stu") Dinwiddie, Manager
RCRA Permits Management Program
Hazardous and Radioactive Materials Bureau

cc: Jerry Bober, HRMB
Carl Will, HRMB
Steve Pullen, HRMB
David Neleigh, EPA Region 6
Bob Sturdivant, EPA Region 6
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HARZA RESPONSE TO NMED COMMENTS ON DRAFT WORKPLAN
PHASE II RFI, FIRE TRAINING AREA #4, CANNON AFB, CLOVIS, NEW MEXICO
(SWMU No. 109, 110, 111, 112)

1. Comment: As a RCRA required document, and to make our shelves more usable, this
document should primarily be a RFI workplan and secondarily a DCQAPP and SSHP.
This is a simple reversal of the current format. The title should also include the phase
number, and the SWMU numbers.

Response: The cover inserts and title page have been modified to address these
comments. Minor text revisions also have been made to reflect these changes.

2. Comment: CAFB is required to use the screening action levels (SALs) stipulated in the
EPA Region 6 "Media Specific Action Levels” rather than the Subpart SALs referenced
in the WP. Please alter the WP accordingly.

Response:Region 6 SALs have been referenced in Sections 1.4 and 4.2.2.2 in response
to this comment.

3. Comment: CAFB must delineate the extent of contamination in the horizontal direction
to the appropriate SALs, and in the vertical direction until two consecutive samples have
measured non-detect. Please alter the WP accordingly.

Response: A sentence has been added to Section 4.2.2.2 to the effect that horizontal
extent of contamination will be determined by comparison to SALs. Since this
investigation has a maximum drilling footage, delineation of the horizontal extent of
contamination will be addressed to the best extent possible within the current,
programmed funding amount. Further actions may be required by CAFB if additional
investigations are found to be needed.

4. Comment: NMED prefers that instead of a passive vapor survey, that CAFB perform
an active survey using a vacuum applied to probe a minimum of five feet below the
ground surface. If CAFB insists upon using a passive survey, NMED must require a
data quality analysis of the resultant information. This will entail an in depth comparison
of the vapor data to the in-situ soil sampling data and an identification of all data gaps.

Response: Harza and USACE selected the passive soil gas survey, proposed originally,
as more appropriate to this project because it has the potential to detect some of the
heavier organic compounds which might be present and can be more location specific.
Therefore, this activity has not been modified. We agree that an analysis of the soil gas
results compared to soil samples is appropriate and have added a sentence to Section
4.2.1 requiring such an evaluation in the RFI report. We note that both active and
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passive surveys are only screening tools and both can have problems resulting in poor
correlation with actual soil and/or groundwater contamination. To this extent, such an
analysis of the results would be appropriate to both methods. Also, in this investigation,
the soil gas results will be used only to help finalize boring locations, which will be
reviewed with NMED before proceeding. Only the actual soil analyses will be used for
any decision-making.

5. Comment: Section 1.3.1 Description: The Oil/Water Separator # 2336 (SWMU 112)
was used to collect unburned fuel runoff from SWMU 109. What was the disposition
of the contents during operation? Describe any effluent discharge from this unit. Has
removal of this Oil/Water Separator been considered.

Response: Further information on this OWS was provided by CAFB and is summarized

in this section of the work plan. During operation of the fire training area, the OWS was
pumped out by an outside contractor for off-site disposal. Analysis of an effluent sample
from the third chamber of the OWS was provided and described as generally
characteristic. This analysis is provided in new Attachment 1-1 and shows detections of
several volatile organics. The OWS was removed by CAFB as an interim corrective
action in 1996.

6. Comment: Section 1.3.2. Potential Contaminants. Since there are 4 SWMUs in this
area, expand the discussion on previous investigations to include maps of each SWMU,
borehole locations, and concentration amounts from analytical results.

Response: The existing discussion was taken from Woodward-Clyde’s 1992 RI Report
and summarizes most of the information currently available to Harza. The text has been
modified to include additional information on contaminant concentrations. Tables from
the RI Report showing results of previous analyses have been added as new Attachment
1-2 to Section 1.0, including a map showing the sample locations. Harza does not have
separate maps showing the SWMUs individually. These SWMUs have not generally
been differentiated in the past because they all are within the general limits of the fire
training pit (SWMU No. 109).

7. Comment: Section 2.3 Performance and Systems Audits: A Field Activities Audit
should also examine sample labels, Chain of Custody Records, and Field Notebooks for
completeness and accuracy.

Response: These requirements have been added to the work plan, as requested.

8. Comment: Table 4.2 Summary of Sampling: When samples are collected for Volatile
Organics Analysis, a Trip Blank is required for each day that samples are collected.
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Response: Other than the soil gas survey, the RFI at fire training area No. 4 calls for
sampling of soils only. Trip blanks for VOAs are routine for water samples, but not
normally required for soils because the sample matrix is very site specific and cannot be
reliably duplicated. The trip blanks, therefore, do not react in the same manner as the
sample and do not provide meaningful QA data. Pending further discussion regarding
this comment, we have assumed that trip blanks will not be required for the soil samples
and have not modified the Workplan in response to this comment.

9. Comment: Section 6.8 Data Reduction, Validation, and Documentation: Describe the
procedure for identifying and reporting "outliers".

Response: This section of the Work Plan has been modified to include provision for
identifying infrequently detected chemicals as "outliers" in accordance with Risk
Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part
A) (USEPA, 1989). For this investigation, a chemical may be identified as an "outlier”
if it is detected in less than five percent (5%) of the soil samples, is not detected at high
concentrations, and there is no reason to believe that it may be present based upon past
operations at FTA #4.
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1.0
PROJECT DESCRIPTION

1.1 PURPOSE AND SCOPE

This RFI Workplan (Workplan) details the field and laboratory procedures to be used and quality
assurance (QA) requirements for activities associated with the Phase II RCRA facility
investigation (RFI) of potential hazardous waste releases from Fire Training Area No. 4, Solid
Waste Management Unit (SWMU) Nos. 109, 110, 111 and 112, at Cannon Air Force Base
(Cannon AFB), Curry County, New Mexico. The Workplan was prepared by Harza
Environmental Services, Inc. (Harza) under Delivery Order No. 006 to Contract DACW-45-94-
D-0044. The Workplan was modified from a Data Collection Quality Assurance Plan (DCQAP)
prepared by Woodward-Clyde Consultants and provided to Harza by USACE for that purpose.
Background information and other aspects of the Workplan are taken from that plan.

The Workplan presents the purpose, organization, and standard operating procedures (SOPs)
necessary to conduct the RFI activities in a manner consistent with specific quality goals of
precision, accuracy, completeness, representativeness, and comparability. Implementation of
the procedures described in this Workplan are required for the acquisition of data of known and
sufficient quality. The SOPs included in Appendix A describe the methodologies commonly
used, such as sampling, sample handling, decontamination, etc..

Work by Harza on this phase of the Cannon AFB Fire Training Area No. 4 project began in
September 1995 and is projected to continue until January 1997. A project schedule is provided
in Figure 1-1. '

1.2 INSTALLATION BACKGROUND

Background information presented herein, including referenced materials, was taken from the
prior DCQAP prepared by Woodward-Clyde Consultants (W-C, 1992) and provided to Harza
by the USACE.
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1.2.1 History of Cannon AFB

Information on the history of Cannon AFB was obtained from the Installation Restoration
Program Records Search document prepared by CH,M Hill for the United States Air Force
(CH,M Hill, 1983) and from the Cannon AFB Area Joint Military Telephone Directory
(American Publishers, 1991). '

Cannon AFB is located on approximately 4,320 acres of land in Curry County, New Mexico,
approximately 7 miles west of the City of Clovis (Figures 1-2 and 1-3). The Melrose Bombing
Range is an off-base facility located approximately 25 miles southwest of Cannon AFB.

Cannon AFB dates from 1929, when Portair Field was established on the site. Portair Field was
a civilian passenger terminal for early commercial transcontinental flights. In 1942, the Army
Air Corps took control of the civilian airfield and it became known as the Clovis Army Air
Base. In early 1945, the base was renamed Clovis Army Air Field. Flying, bombing, and
gunnery classes continued through World War II. However, by mid-1946 the airfield was
placed on a reduced operational status and flying activities decreased. The installation was
deactivated in May 1947. The types of aircraft stationed at Cannon AFB from 1942 to 1947
included B-17, B-24, and B-29 heavy bombers.

The base was reassigned to the Tactical Air Command (TAC) in July 1951. The first unit, the
140th Fighter-Bomber Wing, arrived in October of that year. The airfield was formally
reactivated in November 1951 as Clovis Air Force Base. Between 1952 and 1957, the 50th and
388th Fighter-Bomber Wings were activated, and, upon their transfer, were replaced by the
312th and 474th Groups. Predominant aircraft stationed at Cannon AFB from 1951 to 1957
included the P-51 "Mustang" fighter and the F-86 "Sabre" fighter jet.

In June 1957, the base became a permanent installation and was renamed Cannon Air Force Base
in honor of the late General John K. Cannon, a former TAC commander. In October 1957, the
312th and 474th Fighter-Bomber Groups were redesignated tactical fighter wings and the 832nd
Air Division was activated to oversee their activities.
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In 1959, the 312th Tactical Fighter Wing (TFW) was deactivated and replaced at Cannon AFB
by the 27th TFW. In December 1965, the base’s mission changed to that of a replacement
training unit and the 27th TFW became the largest such unit in the TAC. The predominant
aircraft stationed at Cannon AFB from 1957 to 1965 was the F-100 "Super Sabre" fighter jet.

The 832nd Air Division was deactivated in July 1975, leaving the 27th TFW the principal Air
Force unit at Cannon AFB. In early 1981, the 27th TFW was designated a Rapid Deployment
Joint Task Force member.

The primary mission of Cannon AFB has remained relatively unchanged since 1965: to develop
and maintain an F-111 tactical fighter wing capable of day, night, and all-weather combat
operations and to provide replacement training of combat aircrews for tactical organizations
worldwide. Aircraft stationed at Cannon AFB since 1965 include the F-100 "Super Sabre"
fighter jet (1957-1969), the F-111A (1969), the F-111E (1969-1971) and the F-111D
(1971-present).

Approximately 70 F-111D aircraft are assigned to Cannon AFB. The total work force on
Cannon AFB is approximately 4,000, which includes 3,500 military and 450 civil service
personnel.

In 1992 Cannon AFB became part of the Air Combat Command (ACC) as the result of the
overall realignment of Air Force Commands and the ongoing downsizing of the U.S. Military.

1.2.2 Facility Characteristics

Physical Geography. Cannon AFB is situated in the Southern High Plains Physiographic
Province in the Llano Estacado subprovince. The Llano Estacado is a nearly flat plain sloping
gently (10 to 15 feet per mile) to the east and southeast. In the vicinity of Cannon AFB, ground
elevations range from 4,250 feet to 4,350 feet above mean sea level (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
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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 of the base.

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and drainages
are poorly developed. No streams exist on or near Cannon AFB. Running Water Draw and
Frio Draw, located about 10 and 20 miles, respectively, north of Cannon AFB, are the nearest
streams.

Land Use Near Cannon AFB. Cannon AFB is located just south of U.S. Highway
60-84 in a farming and ranching area. The majority of the 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 as 4,650 in 1990
(USAF 1991).

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 39°F to a July high of 79°F. Extreme daily temperatures range from -11°F
to 106°F (Lee Wan and Associates 1990a). Average monthly precipitation ranges from 0.4
inches in winter to 2.7 inches in July (USAF 1990). The maximum recorded 24-hour rainfall
is 4.7 inches, which occurred in August 1985 (Hale 1992). Rainfall occurs on eight or more
days per month during the summer precipitation maximum. Mean annual precipitation is
approximately 15 inches. The mean annual lake evaporation is 69 inches per year. Prevailing
winds are from the west at an average of 8 mph during fall, winter, and spring (USAF 1990).
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The atmosphere around 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 ground heat loss producing surface-based
temperature inversions. After sunrise, these inversions generally break up, and solar heating
of the earth’s surface causes vertical mixing in the atmosphere (USAF 1990).

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.

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.

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

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. Stream valleys in the post-Triassic unconformity are deep and
trend dominantly east to west. Ogallala thickness may thus vary significantly over short north
to 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.
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The Ogallala Formation extends more than 125 miles to the east before terminating as an
escarpment in Briscoe County, Texas. Springs and seeps are common along the erosional
margins of the Ogallala.

The Ogallala dips gently and monoclinally to the southeast in the vicinity of Cannon AFB. As
reported in Lee Wan and Associates (1990a), data suggest that some Quaternary warping may
have occurred, but most of the structures recognized are well to the northwest and southwest of
Cannon AFB. No faults or buried structural lineaments are known to exist 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 by 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 of the Ogallala
are loose and friable. Authigenic and allogenic clays are found as a trace to abundant matrix
mineral (Lee Wan and Associates 1990a). As reported by Lee Wan and Associates (1990a), five
zones have been identified within the Ogallala of east central New Mexico on the basis of clay
minerals. Smectites (montmorillonites) and attapulgite (with sepeolite) 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. 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 precipitated in the pore space of the host sediments. Precipitation is caused by
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the evaporation of downward percolating water. The caliche may thus mark the position of
ancient vadose zones.

Caliche is relatively soluble in acidic water (pH<7) or in waters containing dissolved CO,. The
top surface of the upper 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 (Lee Wan and Associates
1990a). As reported in Lee Wan and Associates (1990a), radiocarbon dates for the upper
"climax" caliche range from approximately 27,000 years before present (B.P.) to approximately
42,000 years B.P. The pisolites are thought to have formed as the caliche was repeatedly
chemically-weathered and brecciated during Pleistocene pluvials and later recemented during
drier intervals. This upper caliche outcrops around playas and the bounding escarpments of the
Ogallala, and is locally termed "caprock." The "climax" caliche is typically 3 to 5 feet thick.
Caliches which occur lower in the Ogallala are platy and harder. Caliche is likely thin or absent
below playas.

Hydrogeology. The lower portion of the Ogallala Formation is the primary regional
aquifer for both potable and irrigation water. No deeper aquifers are used 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 (aquaclude). The Ogallala is a water table, or unconfined aquifer (Weeks and
Gutentag 1981). The Ogallala aquifer has a southeasterly regional gradient of about 13 ft/mile.
Well yields vary from less than one gallon per minute (gpm) in thin silts and sands up to 1,600
gpm in thick sands and gravels. Water quality 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).

At Cannon AFB, the Ogallala aquifer has an average saturated thickness of 120 feet based on
mid-1960’s data. Saturated thickness ranges from 93 to 143 feet, and is influenced by the
configuration of the erosional unconformity surface marking the top of the Dockum Group. The
local groundwater gradient is southeasterly at 7 to 15 feet/mile (USAF 1990). Flow within the
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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 205 gpm to 1,150 gpm. Specific
capacities range from 11.4 gal/ft to 27.9 gal/ft (Lee Wan and Associates 1990b).

Very rough estimates of hydraulic conductivity were made from well pump tests in water wells
5 and 9 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 1990a). The data used in these calculations were obtained to evaluate pump rates,
efficiency, and well yield, and were not intended for use in calculating aquifer properties. The
results of these calculations should, therefore, be considered as first approximations.

Hydraulic conductivity values for water wells 5 and 9 were approximately 2.0 x 10® cm/sec.
Calculations for water well 8 result in a hydraulic conductivity of 2.0 x 10? cm/sec. These
estimates appear to be low when compared to published hydraulic conductivity data for sands
and gravels (Freeze and Cherry 1979). As reported in Kearney (1987), a groundwater flow
velocity of about 150 ft/yr has been estimated. This calculates out to a hydraulic conductivity
of approximately 1.0 x 10" cm/sec.

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 1990a) indicated that interstitial and interstratified clays are abundant in the Ogallala
Formation.

Recharge to the Ogallala is primarily through precipitation. Kearney (1987) indicated that the
recharge rate may be as much as 1.0 in/yr. Due to the high evapotranspiration rate and low
precipitation, recharge occurs only during heavy rainfall events in which the infiltration capacity
of the soil is exceeded and runoff occurs, or during cool months when precipitation exceeds
evapotranspiration. Excess runoff flows to playas and the presence of water in playas allows
deep percolation to the aquifer. The occurrence of this process is evidenced by the presence of
clay deposits in playas and the possibility that caliche is thin or absent directly below playas.
Caliche is soluble in acidic rain waters and is leached over time to form percolation pathways.
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Discharge from the Ogallala occurs through well pumping and springs along the eroded margins.
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 recharge. Water
levels in the Ogallala have declined steadily from the 1930s to the present. From the 1930s to
1980, a decline of 50 to 100 feet has been observed in the area around Clovis, New Mexico.
Luckey et al. (1981) states, "the largest area of water level decline exceeding 100 ft occurs south
of the Canadian River extending from Curry County, New Mexico to Crosby County, 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 provide only irrigation water.

The Ogallala will continue to be used as the primary source of potable and irrigation water for
eastern New Mexico. The New Mexico State Engineer designated Curry County as a Water
Basin in 1989. This designation allows for regulation of water rights, usage, and well drilling.

Soils. Soils in the vicinity of Cannon AFB are classified as silty sand (SM) to clayey
sand (SC) under the Unified Classification System, and as aridisols (calciorthids) under the
United States Department of Agriculture - Soil Conservation Service Comprehensive Soil
Classification System (USDA-SCS). The following summary is based on the Curry County Soil
Survey (USDA 1958). Soil characteristics are briefly described in the following paragraphs.

The most common soil type on the base is the Amarillo fine sandy loam, O to 2 percent slope
phase (map symbol Ab). This soil consists of a thin sandy A horizon, well defined clayey B,
horizons, with a calcic B, horizon at depths below 40 inches. The calcic B horizon lies on a
calcic C horizon, or on caliche. The color of the surface soil is brown (7.5 YR 5/5, dry) and
subsurface soils are reddish-brown (5 YR 4/4, dry) to yellowish-red (15 YR 5/6, dry). The
calcic C horizon underlying the Amarillo Fine Sandy loam is white in color. The Amarillo fine
sandy loam soil type is present on all relatively flat surfaces at the base but is also found on
slopes associated with playas (map symbol Ac). A small area of Amarillo loamy fine sandy 0
to 2 percent slope phase (map symbol Ag) is mapped in the southeast corner of the base.

Clovis fine sandy loams, 0-2 percent slope phase (map symbol Cb) and 2-5 percent slope phase
(map symbol Cc), are similar to Amarillo fine sandy loams. Clovis soils are reddish-brown on
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the surface and in the subsurface, with a white Calcic C horizon. 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, O to 2 percent slope phase (map symbol Ma), and 2 to 5 percent phase (map symbol Mb)
are found. Mausker fine sandy loams have no B horizons and are very calcareous. Mausker
fine sandy loam soils are brown (10 YR 5/3, dry) to light brown (7.15 YR 6/4, dry) at the
surface with a pink to reddish-yellow (7.5 YR 7/5, dry) calcic C horizon. Associated with the
Mausker fine sandy loam soils around the base Playa Lake are Potter fine sandy loam soils, 0
to 5 percent slope phase (map symbol Pa). This soil typically has a thin A horizon, grayish
brown (10 YR 5/2, dry) in color, with no B horizon; similar to Mausker soils. Potter soils are
shallow and strongly calcareous, and overlie hard consolidated caliche. The calcic C horizon
is within two feet of the surface.

The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately
permeable. Mausker fine sandy loam A and Ac horizons are rapidly permeable. Permeabilities
in calcic B and C horizons are moderate (USDA 1958).

Biological Resources. Land adjacent to Cannon AFB is primarily used for agriculture
and little natural vegetation remains in the area. The wildlife species that are common to
agricultural areas throughout the region include bobwhite quail and pheasant. The few playa
lakes in the area 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.

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
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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.

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 witmanil),
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 grow on the Base (CH,M Hill 1982; USFWS 1987; USAF
1990).

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

Grasslands on the High Plains support a variety of seed-eating sparrows and other ground-
dwelling birds, both as residents and migrants. Raptors (hawks and owls) are relatively
abundant in all habitats in the region. Insectivorous and tree-nesting species are most abundant
in riparian areas. Shorebirds and waterbirds and migratory waterfowl in general use 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.
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Big-game species in the area include mule deer, white-tailed deer, pronghorn, and barbary
sheep. Pronghorn are the most abundant game animal in the area. Several species of upland
game such as quail, ring-necked pheasant, and turkey are common in the area. Reservoirs (Ute
Lake, Conchas Lake, and Clayton Lake) and playa lakes are important waterfowl habitats in the
region. Numerous species of native and introduced fish inhabit the rivers and perennial streams,
and the reservoirs support recreational fishing of warm-water species such as walleye, crappie,
channel catfish, largemouth bass, and bluegill.

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

Within Curry County, the state-protected bird that is most likely 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
within Curry County that may occur, but not regularly in recent time, are the McCown’s
longspur and Baird’s sparrow. 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.

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 of New 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.
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1.3 FIRE TRAINING AREA No. 4 (SWMU Nos. 109, 110, 111, 112)
1.3.1 Description

Fire Training Area No. 4 is located in the southeast corner of Cannon AFB (Figure 1-3). Site
features are shown on Figure 1-4. Cannon AFB has removed the mock-up aircraft, the
decommissioned aircraft and automobiles from the site in anticipation of the investigation. This
unit was reportedly used as a fuel truck cleaning area between 1961 and 1974. In 1974, it was
activated as a fire training area. The site has had configuration changes over time such that
former integral parts are also listed as SWMUs for this RFI. These include:

o SWMU No. 109 - the Fire Training Area No. 4;

o SWMU No. 110 - the Underground Waste Oil Tank #2336;
. SWMU No. 111 - the Unlined Pit; and

o SWMU No. 112 - the Oil/Water Separator #2336.

Reportedly, fuel was introduced to the ground surface between 1961 and 1974. From 1974 to
1975, co-mingled waste oils, solvents, and recovered JP-4 were burned at the site. Between
1975 and 1995, only recovered JP-4 has reportedly been used as a fuel. During some, but not
all training exercises, the ground was saturated with water. Runoff was initially directed to an
unlined pit (SWMU No. 111) which was later replaced with the oil-water separator (SWMU No.
112) in approximately the same location.

The Fire Training Area (SWMU No. 109) encompasses the three other SWMUs comprising the
investigation area and was active and frequently used until recently. The larger surface area that
comprises the training area is circular in shape, about 400 feet in diameter and is unlined and
ringed with a small berm and a security fence. A mock airplane was located roughly in the
center of the area. Immediately below the mock airplane was a concrete "pan" which had
internal drainage features such that excess fuel/water was drained to the oil-water separator
(SWMU No. 112) in the northeast part of the area. The oil-water separator was activated in
1985, allegedly on the site of the former unlined pit (SWMU No. 111) in the northeast part of
the area. During operation, the unlined pit had been used to collect runoff from the general area
and JP-4 left after fires were extinguished in training exercises. After 1985, during operation
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of the fire training area, the oil-water separator was pumped out as needed by an outside
contractor for off-site disposal. A 1994 sample analysis of the effluent from the oil-water
separator is provided in Attachment 1-1. The oil/water separator was removed by CAFB in
1996. A later addition to the site was a decommissioned airplane located about 100 feet
northeast of the mock airplane. The underground waste oil tank (SWMU No. 110) on the west
side of the area has been removed and soil from around the tank was being land farmed on a
plot adjacent to the site access gate. To prevent downward migration of contaminants, the land
farmed soil was placed on top of heavy gauge plastic. The underground waste oil tank #2336
was an underground 2,000 gallon storage tank used to store recovered JP-4 fuel prior to burning
for fire training exercises.

1.3.2 Potential Contaminants

Information concerning potential contaminants at the Fire Training Area No. 4 was obtained
from excerpted information provided by USACE. Previous boring and sample locations are
shown on Figure 1-5. Attachment 1-2 provides copies of analytical summary tables contained
in the previous RI Report. The previous investigations are summaried as follows:

. In 1985, Radian Corporation (Radian, 1986) completed two deep soil boreholes;
No. 9A, about 50 feet east of the mock airplane area, and 9B, about 100 feet
south of the mock airplane area. Sample results from 9A indicated the presence
of oil and grease up to 280 mg/kg and lead between 4.1 and 39.0 mg/kg at a
depth of 10.5 to 11.5 feet. Results from 9B indicated 37 mg/kg oil and grease
at a depth of 43 to 45 feet. No purgable organic compounds were detected in
these borings.

. In 1988, Walk, Haydel and Associates (Walk-Haydel, 1990) completed nine
boreholes in the runoff (SWMU Nos. 111/112) and underground fuel storage
(SWMU No. 110) areas, ranging in depth from 5 to 100 feet. Analytical results
indicated the presence of JP-4 constituents ethylbenzene, benzene, toluene and
xylene in soils from three borings (B-1, B-3 and B-10) near the underground tank.
Concentrations above depths of 60 feet ranged from: 2,030 to 15,200 ug/kg
benzene; 1,300 to 56,200 ug/kg ethylbenzene; 2,870 to 64,000 ng/kg toluene;
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and 6,880 to 66,200 ug/kg xylene (total). Concentrations declined rapidly or
were non-detect between 60 and 100 feet. No organics were detected in the
runoff area. Arsenic, selenium, barium, cadmium and silver were detected in the
site soils but only arsenic in two borings (B-7, B-8) near SWMU No. 110 and
one (B-9) near SWMU Nos. 111/112 and cadmium in one boring (B-5) exceeded
concentrations typically found in soils. Arsenic concentrations which exceeded
those typical of soils ranged from 86 to 152.5 mg/kg. Cadmium concentrations
exceeding typical levels were 11.2 and 12.7 mg/kg.

In 1991, Woodward Clyde Consultants (Woodward-Clyde, 1992) collected four
surface soil samples and completed four boreholes (Nos. 1091 through 1094).
Analytical results indicated the presence of ethylbenzene and xylenes as well as
total petroleum hydrocarbon (TPH) in the area of the mock airplane at SWMU
No. 109. In boring 1094, just south of the pad, ethylbenzene was found at an
estimated concentration of 19,000 ug/kg from a depth of 4 to 6 feet; xylenes
between 6,700 and 290,000 pg/kg from depths of 4 to 12 feet; and TPH, between
46.7 and 13,600 ug/kg from the surface to depths of 22 feet. In boring 1093,
just north of the pad, TPH was reported between 12,900 and 38,500 ug/kg from
the upper 6 feet and between 203 and 215 ug/kg at a depth of 50 to 62 feet. No
other organic detections were reported. One elevated lead level (estimated at
19.6 mg/kg from the surface sample) also was detected in boring 1093.

Based upon these results and historical uses of the area, potential contaminants may include

constituents of JP-4, TPH and oil and grease, solvents and heavy metals.

1.4 ANALYTICAL PARAMETERS AND METHODS

Based on previous investigations and reported historical information, the chemicals of concern

at Fire Training Area No. 4 fall into the general categories of fuels, solvents, and waste
petroleum oil and lubricants (POL), specifically, the following:
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o Inorganics
- heavy metals, including lead and chromium
o Organics

benzene, ethylbenzene, toluene, xylenes (BTEX)

waste petroleum oil, lubricants (POL)

polynuclear aromatic hydrocarbons (PAHs)
trichlorethylene (TCE) and other volatile halogenated solvents

Historic usage records indicate no evidence that Cannon AFB was used for activities involving
uncommon hazardous constituents or industrial formulation. Rather, the activities likely to use
or generate hazardous constituents at Fire Training Area No. 4 were related to fire training
utilizing JP-4 and other appropriate materials generated by routine maintenance tasks such as
cleaning engines, painting and repainting activities, paint stripping, and aircraft maintenance.
The historic records indicate that one would not expect a wide spectrum of wastes to have been
released. Therefore, the RFI is focused on the constituents that are likely to have been used.

Based upon this information and assessment, samples collected under this Workplan, including
ten (10) surface soil samples and one-hundred and twenty (120) subsurface soil samples from
boreholes, will be analyzed for four categories of analytical parameters: (1) Volatile Organic
Compounds, (2) Semi-volatile Organic Compounds, (3) Target Analyte List (TAL) Metals and
Cyanide; and (4) total recoverable petroleum hydrocarbons (TRPH). Analytical methods to be
used are as follows, with reference to USEPA-SW-846 (USEPA, 1994):

o Volatile Organics (Method 8260)

. Semi-Volatile Organics (Method 8270)

. TAL Metals and Cyanide (Methods 6010 and 7000)
o TRPH (Method 9071/418.1)

Parameter lists to be analyzed associated with these groupings are provided in Tables 2-1, 2-2,
and 2-3. The method detection and quantitation limits for all target analytes have been compared
to the examples of concentrations meeting screening action levels (SALs) stipulated in the
USEPA Region 6 “Media Specific Action Levels. The target analyte method detection and
quantitation limits in Tables 2-1 through 2-3 were found to be lower than the RBC values. Data

RFI WORK PLAN/CANNON AFB FTP#4 1-16 February 13, 1997/Rev. 3



expected to be produced using these analytical methods is considered to be of both known and
sufficient quality to characterize hazardous waste [including hazardous constituents] that is likely
to have been released from Fire Training Area No. 4 and to evaluate whether such releases pose
an unacceptable risk to either human health or the environment.

Geotechnical analyses for particle size and moisture content also be conducted in conformance
with American Society of Testing Materials (ASTM) methods, as specified in Section 6.1.

1.5 DEFINITIONS

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

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

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

Batch ' Synonymous with Sample Delivery Group (SDG).

Calibration Blank Usually an organic or aqueous solution that is as free of
analyte as practical and prepared with the same volume of
chemical reagents used in the preparation of the calibration
standards and diluted to the appropriate volume with the
same solvent (water or organic) used in the preparation of
the calibration standard. The calibration blank is used to
give the null reading for the instrument response versus
concentration calibration curve.
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Case A finite, usually predetermined number of samples
collected over a given time period from a particular site.
For this Workplan, a Case will consist of all samples of
similar matrix to be collected under this Workplan.

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

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

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

Duplicate Duplicate samples are two samples taken and analyzed
independently. In cases where homogenization would
affect sample quality or representativeness, as in the case
of volatiles, nonhomogenized samples must be taken for
the duplicate analysis.

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

Matrix Duplicate Sample An aliquot of the homogenized sample which is prepared
and analyzed identically to the original sample. Used in
metals and cyanide analyses in place of the matrix spike
duplicate to measure precision of laboratory preparation
and analysis.
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Matrix Spike (MS) A matrix spike is employed to provide a measure of
accuracy for the method used in a given matrix. A matrix
spike analysis is performed by adding a predetermined
quantity of stock solutions of certain analytes to a sample
matrix prior to sample extraction/digestion and analysis.

Matrix Spike Duplicate A second matrix spike sample prepared identically to the

(MSD) matrix spike on a homogenized duplicate sample of the
matrix. Used to measure precision of laboratory
preparation and analysis.

MDL The method detection limit (MDL) is defined as the
minimum concentration of a substance that can be
measured and reported with 99 percent confidence that the
analyte concentration is greater than zero and is determined
from analysis of a sample in a given matrix containing the
analyte (40CFR136, Appendix B).

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

Performance Evaluation A material of known composition that is analyzed

Sample concurrently with test samples during a measurement
process. It is used to verify the performance of the
analytical system.
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Precision Precision is the agreement between a set of replicate
measurements without assumption or knowledge of the true
value. Precision is evaluated as the relative percent
difference or relative standard deviation for replicate or
split samples.

Reporting Limit The reporting limit is the lowest concentration that can be
reliably measured within specified limits of precision and
accuracy during routine laboratory operating conditions.

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

RPD Relative Percent Difference, calculated as

| $-D |

RPD (%) = Gy

x 100
where S = first sample value (original)
D = second sample value (duplicate)
SDG Sample Delivery Group, defined as a group of 20 or fewer
samples of similar matrix collected in a period of 14 days

or less.

SOwW Statement of Work
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TABLE 1-1

FEDERAL- AND STATE-PROTECTED ANIMALS POTENTIALLY OCCURRING

IN THE VICINITY OF CANNON AFB (CURRY COUNTY)

Common Name Scientific Name Federal Status State Status
Birds
Barid’s sparrow Ammodramus baridii Endangered (group 2)
Bald eagle Haliaeetus leucocephalus Endangered Endangered (group 2)
Peregrine falcon Falco perigrinus Endangered Endangered (group 1)
Mammals
Black-footed ferret Mustela nigripes Endangered Possibly Extinct

Endangered (group 1):

Endangered (group 2):

Possibly Extinct:

Source;

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.

Potentially no longer in existence in the state.

Woodward-Clyde 1993.

(C3M11M-1C-0005-.1c) (TABLE.1-1) (2/13/97 3:33pm) Page 1 of 1



FIGURE 1-1
ESTIMATED PROJECT SCHEDULE
CANNON AFB, FIRE TRAINING AREA #4

1996 1997
ID__|Task Name J[FIMJA[MJJJJTATs[Oo[N]|D FIMIA JJJ]A]S N[D]J]|F
1 Notice to Proceed T P
2 Project Work Plans
3 Pre-Draft
4 USACE Review
5 Draft
6 Regulatory Review
7 Response to Comments
8 Final
9 Regulatory Review
10 Approval
11 Field Investigations
12 Passive Soil Gas Survey
13 Obtain PSGS Modules
14 Install PSGS Modules
15 Retreive PSGS Modules
16 Lab Analysis, PSGS
17 Draft PSGS Report
18 Finalize Boring Locations
19 Soil Borings
20 Mobilization
21 Field Sampling & Driling
22 Lab Sample Analysis
23 Field Documentation
24 Data Validation
25 Electronic Data Management




FIGURE 1-1
ESTIMATED PROJECT SCHEDULE
CANNON AFB, FIRE TRAINING AREA #4

D | Task Name SToTN T JTFlMIAIMIlegi [A[sTolR]e TTFTWTATH T LI TATS o T I TF
26 |Reporting { PR !

27 Monthly Progress Reports @ @ @ """""""""

53 Daily QC Reports A
54 DalyQCReports | . s Em et ¢

55 Analytical Data

56 QC Summary Report | T e, L
57 Pre-draft RF| Report

58 USACE Review | iy e

59 DraftRFIReport | T T T T T Y T E e

60 Regulatory Review D 10/30 """"
61 Final RFI Report @ 11 sl i
62 | Travel and Meetings

63 stevist | i Yy
64 Field Mobilization Meeting

65 Demobilization Meeting

66 RFI Report Meeting 1

67 RFI Report Meeting 2

68 | Screening Leve! Risk Evaluation

69 Initial Screening vs USEPA limits

70 Chem/Env. Data Evaluation

7 Ecological Site Visit

72 Identification of ARARS

73 | Health/Env. Assessment

74 Exposure Assessment

75 Toxicity Assessment

76 Risk Characterization

77 | Program & Project Management “IIi“”“m;mm”f““““;m 6/i9
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Figure 1-2
VICINITY MAP

CANNON AIR FORCE BASE
Clovis, New Mexico
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SITE LOCATION MAP
CANNON AIR FORCE BASE
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ATTACHMENT 1-1

ANALYSIS OF OIL-WATER SEPARATOR (SWMU 112) EFFLUENT
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i g T e e —————

._t o e Analyucal Chemistry « Utility Operations -

- o ee eeans .. v

THE COMP! E ERVICEU\B' i
e e s e el e s gt e — . Page 1 of 15

. TEST REPORT: 279291
27CES/CEV
111 Englneers Way
Contr. F2960594A0014
Cannon AFB, NM 88103-5136
Atten?ion: Bill Hamilton

Sample Identification:Call #135 C
Collected By:DW
Date & Time Taken:09/14/94 1440

Bottle Data:

;  #01 - Unpreserved Glasaz ' Lot: 000141 Dace: 09/12/94
#02 - Unpregerved Glass Lot: 000141 Date: 05/13/54
i #03 - TCLP Extract for Metals Client supplied
. Derived in lab from: 01 (200 ml)
#04 = TCLP Extract for Metals Clicnt supplied
) Derived in lab from: 01 (25 mi)
-: #05 - TCLP Extract for Metals Client supplied
Derived in lab from: 01 (25 ml)
#07 - TCLP Extract for TVOA Cliant gupplied
Derived in lab from: 01 (25 ml)
§08 = TCLP Extract for TVOA Client supplied
| Derived in lab from: 01 (25 ml)
! #06 - TCLP Extract for TABN : Client supplied

Derived in lab from: 01 (750 wl)
$09 - Mercury Digestion
! Derived in lab from: 03 (50 ml)
#10 - Mgrcury Digestion
Derived in lab from: 03 (50 wl)
« #11 - Mercury Digestion
: Derived in lab from: 03 (SO ml)
§12 - ICP Digescion
Derived in lab from: 03 (5 ml)
" #13 - ICP Digestion
Derived in lab frem: 03 (S ml)

Sample Matrix: Aqueous Liquid

Report Date: 11/07/94 Received: 09/15/94 Client: CAFB
PARAMETER RESULTS UNITS ANALYZED EQL METHOD BY
Flash Point (;Reg. Limit 140.0) 113 Degrees P 1430 09/19/%4 EPA Methed 1010 DSH
l.z-Dibromeuzham ND ug/l 0140 09/27/94 100 EPA Method 6260 oM
) Brmchlorome?t.hane ND ug/l 0140 09)27/94 100 EPA Mechod B260 . DDM

.Z,S-Hichlefropropane ND ug/l 0140 09/27/94 100 EPA Mecthod 8260 DDM

Continued
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Analytical Chemistry o Utility Operations ... .

PR 2

Ly jECELTESTVCELS W . .279201 .Continued _ " Pageé 2.0f.15.. ..
PARAMETER. — RESULTS . UNITS ANALYZED  EQL  METHOD BY
Corrogivity (Reg. Limit 6.4) ND Ry 1600 03/20/94 .1 SW-846 Ch. 7 7.2.2 DSH
Electrical Comductance 2600 Miczomhos 2100 03/15/94 Soil Letro MHO-Meter TEO
Reactivity with Watexr Non-Reactive 1545 09/16/94 DSH
pH 7.2 sU 2300 09/18/94 EPA Method 904SA WKC
Acrolein ' ND . ug/l 0140 09/27/94 1000 EPA Method 8260 POt
Acrylenitrile | D ’ ug/l 0140 09/27/94 400 EPA Method 8260 DDM
Benzene t D ug/l 0140 09/27/9% 100 EPA Method 8260 DDM
Eromoform w ug/l 0140 09/27/%4 200 EPA Method 8260 DOM
Bromomethane . XD ug/l 0140 09/27/94 100 EPA Method 8260 DDM
Carbon ‘re:z-acklxlo!&de ND ug/l 0140 08/27/94 100 EPA Method B260 pr™
Chlorobenzene ND ug/l 0140 08/27/54 100 ERA Method 8260 Lo .
Chlorocthane ND ug/1 0140 05/27/94 100 A EPA Method 8260 DDM
2=Chloroethylvinyl ether ND ug/1 0140 09/27/9% 100 EPA Mcthod 8260 DDM
Chlozoform ND ug/l 0140 09/27/9% 100 EPA Method 8260 DDM
Chloromethane’ ¥D ug/l 0140 05/27/94 100 EPA Method 8260 DDM
Dibromochloromethane - ND * ug/l 0140 09/27/94 100 EPA Method 8260 DDM
Bromodichloromethane D ug/l 0140 09/27/9% 100 EPA Method 8260 DDM
1,1-Dichloroechane ND ug/l 0140 05/37/9%4 100 EPA Method 8260 DDM
1,2-Dichlorocthane ND ug/l 0140 09/27/94 100 EPA Method 8260 DDM
1,1-Dichlo:oe";hene ) ug/1 . 0140 09/27/94 100 EPA Method 83260 oDM
::ans-l,z-nic;hloroachene ND ug/1 0140 09/27/94 100 EPA Method 8260 DOM
1,2-Dichlo:opéapane ND ug/l 0140 09/27/94 100 EPA Method 8260 DDM
cis~i,3-Dichloropropene ND ug/l 0140 08/27/94 100 EPA Method 6260 ;o

Continued
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279291 Continued Page 3 of 15
i
PARAMETER] RESULTS UNITS ANALYZED EQL METHOD BY
Ethyl benzere | 210 ug/1 0140 09/27/94 100 EPA Method 8260 DM
Methylene Chlétide ND wg/l 0140 05/27/94 200 EPA Method 8260 DOM
1.2.4—kimechyilbenzen¢ 270 ug/1 0140 09/27/94 100 EPA Method 8260 DDM
|
1.1.2,2-Tetraéhloroethane ND ug/l 0140 09/27/94 100 " EPA Method 8260 DDM
g :
Te:xachlezoccﬂene ND ug/l 0140 09/27/%4 100 EPA Method 8260 DDM
{
Toluene . 880 ug/1 0140 09/27/%4 100 EPA Method 8260 DM
1
1,1,1-Trichloroethane ND ug/1 0140 09/27/9% 100 ~ EPA Method 8260 DDM
|
1,1,2-Trichloroethane ND ug/1 0140 05/27/%94 100 * EPA Method 8260 DDM
i
Trichloroe! A ND ug/l 0140 09/27/94 100 EPA Mechod 8260 DoM
! .
T:ichlorofluc:‘-mchane ND ug/l 0140 09/27/94 100 . EPA Method 8260 DDM
ayl Chloride ND ug/l 0140 09/27/%4 100 - EPA Method B260 DM
trans-1,3-Dichloroprepene ND ug/1 0140 09/27/%4 100 EPA Method 8260 oo™
I . -
1,1,1,2-Te:za%hloroechanc ND ug/l 0140 09/27/94 100 EFA Method 8260 DDM
!
2,2—Dichlozopxl'opanc XD ug/1l 0140 09/27/94 100 " EPA Method 8260 DDM
1,1-Dichloropropene ¥D ug/l 0140 09/27/94 100 EPA Method 8260 DDM
1.3-Dichloxopzfopane ND ug/1 0240 09/27/94 100 BPA Method 8260 DDM
i
Styxene g ND ug/l 0140 09/27/94 100 . EPA Method §260 DDM
Isopropyl BenZzene ND ug/l 0140 09/27/%4 100 EPA Mechod 8260 DDM
n—Propyihenze%e D ug/1 0140 05/27/94 100 EPA Method 8260 DDM
Bromobenzene | ND ug/1 0140 09/27/94 100 . EPA Method 8260 DDM
1,3,5-Trinethylbenzene ND ug/l 0140 09/27/94% 100 EPA Method 8260 DDM
2-Chlorotoluene O ug/l 0140 09/27/94 100 " EPA Methed 8260 DDM
A-Chlozozoluehe ND ug/l 0140 09/27/94 100 . EPA Methed 8260 DDM
P i
| )
rt-ButylbenTene . XD ug/l 0140 09/27/94 100 EPA Method 8260 oM

% Continued
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PARAMETER . RESULTS UNITS ANALYZED EQL METHOD BY

{

scc-Butylbenzine ND ug/1 0140 09/27/94 100 EPA Method 8260 DOM
]

p-Iscpropjflco;luene ND ug/d 0140 09/27/94 100 EPA Mathod 8260 DDM

1.3-nich1oxob§nzcne D ug/1 0120 09/27/94 100 EPA Method B260 DDM

n-Butylbenzeng ND ug/l 0140 09/27/94 100 BPA Method 8260 DDM
| .

1.2-Dichlorobgnzene ND ug/1 0140 05/27/9%4 200 EPA Method 8260 DDM

1,2-Dibromo-3-chloropropane ND ug/1 0140 09/27/94 100 EPA Method B260 DDM

l,z,é-nichlo‘fzobenzcne XD ug/1 0140 03/27/94 100 EPA Method 8260 DD
i
{

Hexachlozobutiediene D ug/1 0140 09/27/94 100 EPA Method 8260 DDM

Naphchalene ‘ ND ug/l 0140 05/27/3%4 100 EPA Method 8260 DCM

1.2,3-Tichlogobenzene ¥ ug/l 0140 09/27/94 100 EPA Method 8260 Y
\ . '

Mechyl Isobutyl Ketone XD ug/l 0140 05/27/94 100 EPA Method 8260 .

Methyl Ethyl [Retone ¥ . ug/1 0140 09/27/94 1000 BPA Method 8260 DDM

1,4-Dichlozobenzene D ug/1 0140 09/27/94 100 EPA Method €260 DDM

Xylenes : 950 ug/1 0140 09/27/9¢ 100 EPA Method 8260 DDM

nibzomamcchaae ND ug/l 0140 09/27/94 100 EPA Method 8260 poM

cis-1, 2-D1ch] oroethene ) ND * ug/l 0140 09/27/9%4 100 EPA Method 8260 DDM

D;chlozodifl\wzmecbane ND ug/l 0140 09/27/54 100 EPA Method 8260 DDM

TCL? Pyzidsné (Reg. Limit 5) ND wg/l 1230 05/28/94 0.1 EPA Method 8270-TCLP DLS
i

Reacrivity c?anida (RL 2650) ND ng/kg 1500 09/23/94 10 EPA Method 7.3.3 wMB
i

Rescriviry Shifide (RL 500) ND ng/kg 1530 09/23/94 100 EPA Method 9030 DSH

Reactivity i Non-reactive 1400 09/26/94 SW-846 SKL

TCLP Carbon Tetrachloride (.5) ND wg/1 0140 09/27/94 0.1 EPA Method 6260-TCLP DDM
i

TCLY Chl "; (Limic 100) ND mg/l 0140 09/27/9%4 0.1 EPA Method 8260-TCLP . Q%DH

Continued
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DPARAMETER RESULTS UNITS . ANALYZED EQL METHOD BY
TCLP Chlorofoi‘m {Reg. Limit 6.0) D ng/d 0140 09/27/%4 0.1 EPA Method 8260-TCLP DDM
TCLP 1.4 Dich@o:oben:ene: RL 7.5 ND ng/l 1230 09/28/94 0.1 EPA Method 8270-TCLP DLS
i
TCLP 1,2-Dichloroethane (RL .5) XD ng/1 0140 09/27/94 0.1 EPA Method 8260-TCLP DoM
TCLP 1,1-Dichiotoe:hene (.7) ND g/l 0140 09/27/94 0.1 EPA Mzthed 8260-TCLP DM
TCLP 2,4-Dinié:o:oluene {.13) ND ng/l 1230 09/28/94 0.1 EPA Method 8270-TCLP DLS
TCLR Hexachlcéobenzene {.13) ND mg/1 1230 09/28/94 0.1 EPA Method 8270-TCLP DLS
TCLP Hexachlorcbutadicne (.5) ND mg/l 1230 09/28/94 0.1 EPFA Method 8270-TCLP DLS
z’
TCLP Hexachlorethane (Liwit 3) ND mg/l 1230 09/28/94 0.1 EPA Method 8270-TCLP DLS
)
'
TCLP Nitrobenzene (Limit 2) ND mg/1 1230 09/28/54 0.1 EPA Method 8270-TCLP DLS
!
TcLe Pencachl:orophcnol (100) ND ng/L 1230 05/28/94 0.5 . EPA Mecthod 8270-TCLP DLS
i
Lp ra:za:hl@xoe:hylene .7 ] ng/l 0140 09/27/94 0.2 EPA Method 8260-TCLP DDM
TCLP Trichlorpethylene (.5) ) mg/1 0140 09/27/54 0.1 EPA Method 8260-TCLP DD
TCL? 2.4.6-Tzichlorophenol (2) ND g/l 1230 09/28/%4 0.1 EPA Method 8270-TCLP DLS
i
TCLP Vinyl Chloride (.2) ND mg/1 0140 09/27/%4 0.2 EPA Method 8260-TCLP DM
TCLP 2,4,5-n§ichlozophenol (400) ND wg/l 1230 09/2B/9%4 0.1 EPA Method 8270-TCLP DLS
TCLP Total c:}sols (Reg Lim 200) ND ng/1 1230 09/28/94 0.1 EPA Method 8270-TCLP DLS
;i 4
TCLP MEK (Reg} Limit 200) ND ’ wg/l 0140 09/27/%4 2.0 EPA Method 8260-TCLP DDM
é
Total Petroleum Kydrocarbon 12 mg/1 0945 10/03/94 .7 EPA Mcthod 418.1 wMB
)
i
TCLP Benzene gke . Limic 0.5) ND ng/1 0140 09/27/94 0.1 EPA Method B260-TCLP DDM
. 'l .
TCLE Silver (Reg. Limit §.0) XD ng/l 0901 10/05/9%4 .1 EPA Method 6010 JDR
TCLP Arsenic ﬁneg. Limit 5.0) ND mng/d 0901 20/05/94 2 EPA Method 6010 JDR
TCLP Barium (?eg. Limitc 200.0) ND mg/1 0301 10/05/94 1 EPA Method 6010 JDR
)
TCLP Cadmium !(Reg. Limit 1.0) ND mg/l 0501 10/05/94 21 EPA Method 6010 JDR
LP Caromium (Reg. Limit 5.0) ND . ng/L 0901 10/05/%4 .2 EPA Mothod 6010 JDR
Continued

TOTAL P.B6
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ANALYTICAL SUMMARY TABLES FROM PREVIOUS INVESTIGATIONS
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Consultants

TABLE 13-1

ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO. 4

SWMU NO. 109
CANNON AFB, NEW MEXICO

Sample Oil and Purgeable Organic Compounds
Sample Depth Grease Lead (EPA 8010/8020)
Number  (Ft-BGS)  (mg/kg) (mg/kg) (ug/kg)
9A-1 5.5-7.0 ND 4.1 ND
9A-2 10.5-11.5 110 39.0 ND
9A-2A! 10.5-11.5 280 53 ND
9B-1 4.0-55 ND 4.5 ND
9B-2 9.0-10.5 ND 3.7 ND
9B-3 43.045.0 37 13 ND
Ft-BGS = Feet below ground surface
mg/kg = Milligrams per kilogram
ug/kg = Micrograms per kilogram
ND = Not detected

! duplicate analysis of 9A-2

Source: Final Report, IRP Phase I (Radian 1986)

22792/89MC114W/RST.131 09-23-92(12:15am)/RPT/T Sheet 1 of 1



TABLE 13-2

Consultants

VOLATILE ORGANIC COMPOUND CONCENTRATIONS! IN SOIL SAMPLES
COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT FIRE DEPARTMENT

TRAINING AREA NO. 4

SWMU NO. 109

CANNON AFB, NEW MEXICO

Sample Depth

Boring Number

(Ft-BGS) Compound B1 B3 B10
0-1.5 Benzene NA NS 1,060
Toluene NA NS 762
Total Xylene NA NS 6,940
2.54 Benzene 2,030 NS 2,140
Ethylbenzene 1,790 NS 2,550
Toluene 9,870 NS 14,600
Xylene 10,900 NS 18,800
5-6.5 Benzene 4,560 NS 4,860
Ethylbenzene 14,200 NS 2,020
Toluene 2,870 NS 18,700
Xylene 12,300 NS 10,400
7.5-9 Ethylbenzene NSR NS 2,150
Toluene NSR NS 36,700
Xylene NSR NS 6,880
10-115 Benzene 4,400 2,700 4810
Ethylbenzene 6,690 1,300 7,400
Toluene 39,100 54,000 38,400
Xylene 18,400 57,000 17,300
20-21.5 Benzene 15,200 NS NS
Ethylbenzene 6,220 NS NS
Toluene 64,000 NS NS
Xylene 12,500 NS NS
25-26.5 Benzene 2,670 NS NS
Ethylbenzene 6,200 NS NS
Toluene 15,300 NS NS
Xylene 7,870 NS NS

22792/89MC114W/RIT.132 09-30-92(10:29am)/RPT/7

Sheet 1 of 2



Fi-BGS
NS

NA
NSR

Consultants

TABLE 13-2
(Concluded)
Sample Depth Boring Number
(Ft-BGS) Compound B1 B3 B10
30-31.5 Benzene 3,130 4,200 5,740
Ethylbenzene 9,340 14,000 8,740
Toluene 22,200 57,000 38,700
Xylene 19,000 17,000 11,200
45-46.5 Benzene NS 2,800 5,890
Ethylbenzene NS 11,000 24,400
Toluene NS 48,000 32,200
Xylene NS 10,000 66,200
55-56.5 Ethylbenzene NS NS 56,200
Toluene NS NS 51,200
Xylene NS NS 173,000
60-61.5 Benzene NS 4,200 NS
Ethylbenzene NS 14,000 NS
Toluene NS 51,000 NS
Xylene NS 20,000 NS
85-86.5 Ethylbenzene NS 620 NS
Toluene NS 310 NS
Xylene NS 1,700 NS
100-101.5 Toluene NS 280 NS
Xylene NS 1,500 NS
Spent Mud Benzene NS 8,600 NS
Ethylbenzene NS 3,500 NS
Toluene NS 31,000 NS
Total Xylene NS 93,800 NS
Feet below ground surface
Sample not collected/analyzed in accordance with Scope of

Services/Sampling Plan

Sample not analyzed by laboratory

No sample recovered from this interval. Split spoon contained only wood.

! All concentrations are in micrograms per kilogram (ug/kg)

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990)

22792/89MC114W/R9IT.132 09-30-92(10:29am)/RPT/7
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TABLE 13-3
ARSENIC CONCENTRATIONS' IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT
FIRE DEPARTMENT TRAINING AREA NO. 4

SWMU NO. 109
CANNON AFB, NEW MEXICO
Sample Depth Boring Number
(Ft-BGS) B1 B3 B4 BS B6 B7 B8 B9 B10
0-1.5 NA NS 51.1
2.5-4 NS NS NS NS
5-6.5 NS NS NS NS
7.5-9 NSR NS NS NS NS (94.4)
10-11.5 NS NS NS NS (86)
15-16.5 (114.5) (96.6) 50.7
20-21.5 NS NS NS NS NS NS
25-26.5 NS NS NS NS NS NS
30-31.5 , 53.3 (88.1) (152.5)
45-46.5 NS NS NS 519 ISR 52.3
55-56.5 NS NS NS NS NS NS NS NS
60-61.5 NS NS NS . AR
75-76.5 NS ISR NS NS ISR NS NS
85-80.5 NS NS NS NS NS NS NS NS
90-91.5 NS NS NS NS NS NS
100-101.5 NS ISR NS NS NS NS
NS = No sample collected in accordance with Scope of Services/Sampling Plan
() = Above concentrations typical of soils
NA = Sample not analyzed by laboratory
NSR = No sample recovered from this interval. Split spoon contained only wood.
ISR = Insufficient sample recovered for analysis.
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet.
Ft-BGS = Feet below ground surface

' All concentrations are in milligrams per kilogram (mg/kg)

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990)

22792/89MCI14W/RIT 133 10 01-92(9:36am)/RPT/T Sheet | of |



TABLE 13-4

BARIUM CONCENTRATIONS' IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT
FIRE DEPARTMENT TRAINING AREA NO. 4
SWMU NO. 109
CANNON AFB, NEW MEXICO

Sample Depth Boring Number
(Ft-BGS) Bl B3 B4 BS B6 B7 B8 BY BI10
0-1.5 NA
2.5-4 NS 676.9 NS NS NS
5-6.5 NS NS NS NS 857.2
7.5-9 NSR NS NS NS NS
10-11.5 NS NS NS NS
15-16.5
20-21.5 NS NS NS NS NS NS
25-26.5 NS NS NS NS NS NS
30-31.5 ' 1713.5
45-46.5 NS NS NS 1074.4 ISR
55-56.5 NS NS NS NS NS NS NS NS
60-61.5 NS NS NS AR
75-76.5 NS ISR NS NS ISR NS NS
85-86.5 NS NS NS NS NS NS NS
90-91.5 NS NS NS NS NS NS
100-101.5 NS ISR NS NS NS NS
NS = No sample collected in accordance with Scope of Services/Sampling Plan
NA = Sample not analyzed by laboratory
NSR = No sample recovered from this interval. Split spoon contained only wood.
ISR = Insufficient sample recovered for analysis.
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet.
Ft-BGS = Feet below ground

' All contentrations are in milligrams per kilogram (mg/kg)
Source: Final Report, IRP Phase 1V (Walk, Haydel and Associates Inc. 1990)

22792/89MCI14WIRIT.134  09-30-92(9:49am)/RPT/18 ShCCl 1 ”f l



TABLE 13-5

CADMIUM CONCENTRATIONS' IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT

FIRE DEPARTMENT TRAINING AREA NO. 4
SWMU NO. 109
CANNON AFB, NEW MEXICO

Sample Depth

Boring Number

(Ft-BGS) Bl B3 B4 BS B6 B7 B8 BY B10
0-1.5 NA 9
2.5-4 7.8 NS NS NS NS
5-6.5 8.2 NS 9.7 NS NS NS 9.1
7.5-9 NSR NS (11.2) NS NS NS
10-11.5 NS 9 8.5 NS NS NS
15-16.5 9.2 8.8 85 (12.7)
20-21.5 NS 8 NS NS NS NS NS
25-26.5 NS 92 NS NS NS NS NS
30-31.5 1713.5
45-46.5 NS NS NS ISR
55-56.5 NS NS NS NS NS NS NS NS
60-61.5 NS NS NS AR
75-76.5 NS ISR NS NS ISR NS NS
85-86.5 NS NS NS NS NS NS NS NS
90-91.5 NS NS NS NS NS NS
100-101.5 NS ISR NS NS NS NS
NS No sample collected in accordance with Scope of Services/Sampling Plan

()

NA
NSR
ISR
AR
Ft-BGS

| T [

Above concentrations typical of soils

Sample not analyzed by laboratory

No sample recovered from this interval. Split spoon contained only wood.

Insufficient sample recovered for analysis.

Auger refusal prevented completion at 60 feet. Collected sample at S5 feet.
I'eet below ground surface
All concentrations are in milligrams per kilogram (mg/kg)

Source: Final Report, IRP Phase 1V (Walk, Haydel and Associates Inc. 1990)

22792/89MCI14W/RIT.135  09-30-92(9:50am)/RPT/7
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TABLE 13-6
SELENIUM CONCENTRATIONS' IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT
FIRE DEPARTMENT TRAINING AREA NO. 4
SWMU NO. 109

CANNON AFB, NEW MEXICO

Sample Boring Number
Depth C
(F-BGS) Bl B3 B4 BS B6 B7 B8 B9 B10
0-1.5 NA NS 85 07
2.5-4 NS NS NS NS
5-6.5 NS NS NS NS
7.5-9 NSR NS NS NS NS 154.8
10-11.5 NS NS NS NS 134.6
15-16.5 166.8 193.0 151.4
20-21.5 NS NS NS NS NS NS
25-26.5 NS NS NS NS NS NS
30-31.5 ‘ 104.9 1123 198.4
45-46.5 NS NS NS 85 ISR
55-56.5 NS NS NS NS NS NS NS NS
60-61.5 NS : NS NS 80.1 04.5 AR
75-76.5 NS ISR NS NS ISR 577 NS NS
85-86.5 NS NS NS NS NS NS NS NS
90-91.5 NS NS NS NS 80.6 NS NS
100-101.5 NS ISR NS NS 57.1 NS NS
NS = No sample collected in accordance with Scope of Services/Sampling Plan
NA = Sample not analyzed by laboratory
NSR = No sample recovered from this interval. Split spoon contained only wood.
ISR = Insufficient sample recovered for analysis.
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet.
Ft-BGS = Feet below ground surface

' All toncentrations are in milligrams per kilogram (mg/kg)
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990)

22792/8IMCII4W/RIT. 136  09-30-92(10:1 lam)/RPT/?
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FIRE DEPARTMENT TRAINING AREA NO. 4

TABLE 13-7
SILVER CONCENTRATIONS' IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT

SWMU NO. 109
CANNON AFB, NEW MEXICO

Sample Depth

Boring Number

(F1-BGS) Bl B3 B4 BS B6 B7 B8 BY B10
0-1.5 NA NS 54 18.7 7.3
2.54 0.7 NS 7.4 16.4 NS NS NS
5-0.5 10.4 NS 20.7 17.4 NS NS NS
7.5-9 NSR NS 13.3 13.6 NS NS NS 154.8
10-11.5 10.1 NS 15.4 9 NS NS NS 134.6
15-16.5 0.2 8.6 6.2 13.5 134 5.2
20-21.5 15.5 NS 10.1 18.5 NS NS NS NS NS
25-20.5 16.1 NS 8.4 9.8 NS NS NS NS NS
30-31.5 7.4 12.3 19.2 10.1 4.3 0.0
45-46.5 NS 4.1 NS NS 4.7 ISR 6.9
55-56.5 NS NS NS NS NS NS NS NS 5.7
60-61.5 NS NS NS 5.1 AR
75-76.5 NS ISR NS NS 5.1 ISR NS NS
__ 85-86.5 NS NS NS NS NS NS NS NS
90-91.5 NS NS NS NS NS NS
100-101.5 NS ISR NS NS 13.7 NS NS
NS = No sample collected in accordance with Scope of Services/Sampling Plan
NA = Sample not analyzed by laboratory
NSR = No sample recovered from this interval. Split spoon contained only wood.
ISR = Insufficient sample recovered for analysis.
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet.
Ft-BGS = Feet below ground surface

' All concentrations are in milligrams per kilogram (mg/kg)
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates, Inc. 1990)

22792/8IMCII4WI/RIT. 137 09-30-92(10: 1 1am)/RPT/?
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TABLE 13-8

BUMMARY OF BURFACE 8OIL. SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4,
SWMU NO. 100, CANNON AFB, NEW MEXICO

BORAING ORILLING/ | DRILL |BOREHOLE| DRILLING/ | BOREHOLE DATE(S) NUMBER OF | NUMBER OF | NUMBER OF| NUMBER OF| GROUND | TOTAL DATE
NUMBER | SAMPLING| RIQ OIAMETER | SAMPLING { SBAMPLING DRILLED/ ANALYTICAL| ANALYTICAL| 8PT SOIL GRADATION | ELEVATION| OEPTH BOREHOLE
METHOD | USED | (In) DEPTH FREQUENCY SAMPLED 8OIL Qaac SAMPLES | ANALYBIS |(FI-MSL) OF GROUTED
INTERVALS SAMPLES SAMPLES | COLLECTED| SAMPLES BOREHOLE
(F1-8G8) COLLECTED| COLLECYED COLLECTED (F1-8Q9)
1081 HY NA NA 01008 NA 10-06-91 1 1 NA 1 4206.40 o1 10-00-91
HSA F-10 8.6 0022 Conltinuous 10-08-91 3 2 13 0
22 10 61 6' Intervale 10-08-91 to 10-00-91 4 1 10 1
(1006)* | HSA CME-7| 0.0 0to 12 8 intervle 20091 t 0 2 0 420844 1] 12-00-91
1210 61 10° intervale 12:09-01 5 4 8 ]
1092 HT NA NA 01006 NA 10-10-91 1 1 NA 1] 4264 .49 62 10-11-91
HSA F-10 8.8 01022 Continuous 10-10-91 3 (] 11 1
22 10 62 8 lnlgn_vglc 10-10-91 ) 4 1 8 1
(1000)* HT NA NA 0100.8 NA . 12-09-0t . | B NA -0 4264.50 62 12-09-01
HBA B-818 | 2.8 01612 8 Intervale 12-00-91 2 N 2 0
‘ 1210 62 10° Inteivals . 12-09-9i ] 0 ] °
1090 HY NA NA 0100.6 NA 10-16-91 1 2 NA [} 4265.24 100 10-27-91
HSA F-10 0.5 01022 Conlinuous 10-16-91 3 1 H 1
2210 62 6' Intervale 10-16-91 4 ] 8 1
6210 62 6’ Intervale 10-21-01 to 10-22-91 2 0 4 0
82 to 100 10° Intervals 10-22-91 2 [} 3 1
{1007)° HT - NA NA 01608 NA = 12-08-91 A 0: NA 0 4266.33 62 12-07-91
HSA cME-7] 8.0 0to 12 &' Intervals 12-05-01 2 2 2 0
12 t0 82 10° intorvais 12-05.91 to 12-08-91 3 o 7 0
1004 HT NA NA 0100.6 NA 10-16-91 1 0 NA 0 4206.26 02 10-29-91
HSA F-10 8.6 0to22 Continuous 10-27-91 to 10-28-01 3 2 1 1
221002 8’ intervale 10-28-91 4 0 [} 1
021002 10’ Inte 10-28-91 10 10-20-91 3 2 4 1
(1008)° | MT NA NA 0100.6 NA© C2-18-0 1 ) NA 0 4268.07 0.8 NA
In Inchee B-63 Mobite B-63 Auger Drlii Rig with 8* OD /3.76* ID Augere and 0.6" Bullet Bt
F1-BOS  Feet Below Qround Suirlace 8-61A Moblle 8-81 Auger Drlil Rig with 6 OD / 3.78~ 1D Augers and 0.6 or 9.26" Bullet Bit
FI-MSL  Feet Mean Sea Level B-818 Moblle B-0t Auger Difll Rig with 7.26 OD / 4.26" 1D Augere and 7.6" Bullet Bit
SPY Standard Penetration Teet F-10 Falling F-10 Auger Dl Rig with 8.26" OD / 4.26" iD Augere and 8.5~ Bullet BIt
HIA Hollow Btem Auger CME-78 Ceniral Mine Equlpment CME-76 Auger Drill Rig with 7.76* OD / 4.26" 1D Augere and 0.0" Buitet Bl
HT Hand Trowel, Burface Sample oD Outer Diameter
NA Not Applicable, Burlace Bample 10 Inner Diameter
NS Not S8ampled
) The botings that are ehaded and In parenth correspond to elther a redrlit or sutlace resample of the previous botlng or surtace sam,

surface resamples were drllied or collecied approximately 1 10 6 feet away from the original boring or surlace sample focatlon,

22792A/89MC 1 14WIRIT 13-8.WK1 01-Oct-92/RPT/11

ple due to latioratory miseed holding times. These botinge or
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TABLE 13-9

Woodward-Clyde
Consultants

SUMMARY OF SURFACE SOIL. SUBSURFACE SOIL. AND QA/QC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4,
SWMU NO. 109, CANNON AFB. NEW MEXICO

BORING | DEPTH SAMPLE SAMPLE | QAQC |SAMPLE| DATE TWE OVA ON ANALYTICAL
INUMBER| INTERVAL |  IDENTIFICATION TYPE  |SAMPLES|MATRIX| SAMPLED | SAMPLED | SAMPLE PARAMETERS
(F1-BGS) NUMBER (ppm)
1091 0.26 10 0.5 CAN108-1091-0000 A Soil 10-08-81 1500 ] VOC TPH.PY/Cr
CAN106-1091-1201 A MRD Soil 10--08-91 1545 [ VOC.TPH,.Pb/Ce
CAN109-1081-4000 GA Soil 10-08-91 1545 0
0.26 10 1.75] CAN10$-1091-4000 SPT Soil 10-08-91 1545
1.75 10 3.25, CAN109-1091-4001 SPT Sail 10-08-91 1600
3.25104.75] CAN109-1091-4003 SPT Soil 10-08-91 1610
St07 CAN108-1091-0005 AISPT Sail 10-08-91 1615 [ VOC, TPH.Pb/Cr
CAN109-1091-1271 A RB Water | 10-08-91 1635 VOC,TPH,Pb/Cr
71085 CAN109-1091-4007 SPT Soil 10-08-91 1620
8.6 10 CAN106-1091-4008 SPT Soill 10-08-91 1826
10w 12 CAN109-1091-0010 NSPT Soil 10-08-91 1700 0 VOC.TPH,.Pb/CI,. TOC
1210 13.5 | CAN105-10914012 SPT Soil 10-08-91 1705
1351015 CAN109-1091-4013 SPT Soil 10-08-91 1710
1510 17 CAN109-1091-4015 SPT Saoil 10-08-91 1715
170 18.5 | CAN109-1091-4017 SPT Sodl 10-08-91 1720
18.51020 CAN109-1081-4018 SPT Soil 10-08-81 1730
2 CAN109-1091-0020 ANSPT MS/AMSO Sod 10-08-91 1755 6 VOC,TPH,Pb/Cr, TOC
25w 25 CAN109-1091-4023 SPT Sail 10-08-91 1815
2851030 CAN109-1091-4028 SPT/GA Soail 10-08-91 0800
0032 | CANT0S-1091-0030 AISPT Soil 10-05-81 0820 0 VOC,TPH,Pb/Cr,TOC
CAN109-1091-1261 A FD Sail 10-09-91 0840 [ VOC,TPH,Pb/Ct, TOC
3351035 CAN109-1091-4033 SPT Soil 10-09-91 0845
3851040 CAN105-1091-4038 SPT Soil 10-09-91 1050
4004 CAN109-1091-0040 ASPT Soil 10-09-91 1118 2 VOC. TPH.Pb/C:,.TOC
4510 46.5 | CAN109-1091-4045 SPT Soil 10-08-91 1218
5010 51.5] CAN108-1091-0050 AISPT Soit 10-09-91 1230 7 VOC, TPH,Pb/C1,TOC
5510 56.5 | CAN109-1091-4055 seT Sail 10-09-91 1308
60 v 61 CAN109-1091-0060 ASPT Sail 10-08-91 1400 [ VOC, TPH,Pb/ICr,TOC
(1096)° | S®o7 | CANtos-10854005 |- ST | T F sa | 12-08-91 0856 ‘o
' ] 101012 | CAN10S-1095-0010 | - ASPT "] 1 Soit | 12-08-91 015 | o TOC
20152 | CAN109-1095-0020. | ASPT | MSMSD | Soit 12-09-91 | 038 0.5 JOC ./
0 w0A2 | CANTOS-1095-0020 | =~ AJSPT R Saoit 12-09-91 1010 42 VOC.TOoC
i CAN10S-1096-1286 A _FD" Sol | 120891 | 1028 42 VOC.TOC
CAN108-1095-1272 A R8 .| ‘waler § 120091 ] 10e0 voC.TOC
401041 - | ‘CANTO9-1095-0040 ANSPT U0t sl f T92-08-01 ] 1118 28 VOC,TOC
5016 51.5| CAN109-1095-0050 AISPT " Soil 12-08-91 |- 1155 18 vocC,TOC
Sl o] CAN10S-1085-1282 A ow | water |’ 12.00-91"] 1200 S vOC 5
601061 | CANFOS-1086-0060 ASPT -Soit '} 12:09-01 | 1240 R voC.TOC
1092 0wos CAN109-1082-0000 A Soit 10-10-91 1348 ] VOC,TPH.PY/Cr
CAN10S-1092-1264 A FD Soil 10-10-91 1400 ° VOC,TPH.Pb/Cr
Otc2 CAN109-1092-4000 SPT Sodl 10-10-91 0530
204 CAN109-1092-4002 SPTIGA Soil 10-10-91 o832
4106 CAN109-1092-0004 ANSPT Soil 10-10-91 1000 0 VOC.TPH.Pb/ICr
6108 CAN10%-1092-4006 SPT Soil 10-10-81% 1005
8to 10 CAN10$-1092-4008 SPT Soil 10-10-91 1010
10112 | CAN10S-1092-0010 ANSPT So 10-10-91 1015 0 VOC.TPH.PbiCr
12t 14 CAN109-1092-4012 SPT Soil 10-10-91 1020
141016 CAN109-1052-4014 SPT Soit 10-10-91 1028
1610 18 CAN109-1092-4016 SPT Sol 10-10-91 1040
181020 CAN109-1052-4018 SPT Soil 10~10-91 1050
2010022 | CAN108-1092-0020 NSPT Soil 10-10-91 1ms 58 VOC,TPH,PbICr
25w 26.5 | CAN105-10924025 SPT Sod 10-10-91 1130
M3 | CANI0S-1092-0030 AISPT Soil 10-10-91 1200 0 VOC,TPH,PbICr
351t 37 CAN109-1092-4035 SPT/GA Soil 10-10-91 1230
4010 41.5 | CAN10$-1092-0040 ASPT Soil 10-10-91 1318 58 VOC,TPH,Pb/Cr
45 10 47 CAN105-10924045 SPT Soit 10-10-91 1415
22792A/89MC1 14W/RST 13-8. WK1 01-Oct-92/RPT/11 SheetVof 3



TABLE 138

Woodward-Clyde
Consultants

SUMMARY OF SURFACE SOIL. SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4,
SWMU NO. 109, CANNON AFB, NEW MBXICO

BORING | DEPTH SAMPLE SAMPLE | QA/OC {SAMPLE| DATE TWME OVA ON ANALYTICAL
INUMBER| INTERVAL | IDENTIFICATION TYPE  |SAMPLES|MATRIX | SAMPLED |SAMPLED | SAMPLE PARAMETERS
(F1-BGS) NUMBER (ppm)
082 501062 | CAN109-1092-0050 AISPT Solt 10-10-91 1516 e VOC, TPH.PO/C
CAN106-1092-1261 A AB Water 10-10-81 1526 voc©
85 to 67 CAN108-1082-4055 SPT Sod 10-10-81 1538
ao to &2 CAN 108-1082-0060 ANSPT Sod 10-10-91 1630 _ 21 VOC, TPH.PW/Cr
(1088 | 6005 | CANt0o-1096-0000 | A s | 11-23-91 1400 0 voc
U] CANSOS-3008-1267 . T A ~ Soll 112391 1415 ° vOC
a8 CAN109-1096-0004 /| - AISPT . “Sot | 1i-23w1 | 1480 . ° voc
W12 CANHD-1008-0010 |} .~ ASPT - Solt. 11-23-81 1508 0 voC
201022 | CANI0S-1096-0020 | .~ ASPT Soll 1 11-23-91 | 1630 2 | voc
301032 | CAN109-1096-0030 | AEPT Sok 132391 |  wes ° voc
401041.5| CANT09-1096-0040 |  A/SPT ol i1 11-23-91 1715 10 voC
S01062 | CAN30S-1096-0050 | . . ASPT Sail 11-24-91 . | 0930 10 voC©
801062, | TAN109-1096-0080 | . AISPT Sal | 1249 | w0 o voc
1083 0100.5 | CAN109-10$3-0000 A MSMSO | Sol 10-15-91 1150 as VOC, TPH.PB/Cr
CAN109-1083-1202 ' A MRD Sod 10-15-91 1150 35 VOC,TPH.PB/ICr
ow?2 CAN108-1093-4000 sPT Sod 10-15-91 1700 as
214 CAN108- 10834002 SPT Soil 10-15-91 1710 1
4awe CAN109-1083-0004 AISPT Sod 10-15-91 1745 10.5 VOC TPH.PB/Cr
CAN109-1093-1262 A FD Sod 10-15-01 1800 10.5 VOC,TPH,Pb/Cr
[.3-X ) CAN109-1083-4006 SPT Soil 10-15-91 1800 12
8w 10 CAN 108-1083-4008 SPT Soll 10-15-91 1805 17
101012 | CAN10$-1083-0010 ANSPT Soil 10-15-91 1820 2 VOC.TPH,PbICr
1210 14 | CAN10S-1083-4012 SPTIGA Sod 10-15-91 1830 s
14 16 CAN109-1093-4014 SPT Soil 10-15-91 1838 31
161018 | CAN10S-10534016 SPT Sof 10-15-91 1855 0.8
18020 | CAN108-1083-4018 sPT Sail 10-15-91 1900 0.2
22 | CAN109-1083-0020 NSPT Soil 10-15-91 1920 ° VOC.TPH.Pb/C
25t 27 CAN 109-1083-4025 SPT Sod 10-16-91 7S o
01032 | CAN109-1083-0030 NSPT Sail 10-16-91 0755 [ VOC,TPH.Pb/Cr
351037 | CAN109-10934035 sPT Sail 10-16-81 0825 0
401042 | CAN109-1093-0040 ASPT Soil 10-16-91 0850 4t VOC,TPH.Pb/Cr
451047 | CAN109-1090-404S SPTGA Soit 10-16-91 0915 0
50 0 52 CAN 10910930050 ANSPT Soil 10-16-91 1000 1.1 VOC,TPH,PbCr
5510 56.5 | CAN109-1093—4055 sPT Soil 10-16-91 1090 0
801062 | CAN109-1083-0060 NSPT Soil 10-16-91 1100 0.6 VOC.TPH.Pb/CY
851065 | CAN109-1083-4065 seT Soll 10-21-91 1625 71
701072 | CAN109-1083-0070 NSPT Soil 10-21-91 1710 " VOC,TPH,Pb/Cr
7510 75.5 | CAN109-1093—4075 sPT Soil 10-22-91 0835 0.2
801082 | CAN109-1093-0080 NSPT Sodl 10-22-91 0945 5.1 VOC,TPH.Pb/Cr
W08 | CANI09-1033-0090 NSPT Soil 10-22-91 1220 1.1 VOC.TPH,PO/ICY
CAN109-1093-4090 SPTIGA Sod 10-22-91 1220 1.1
9810 100 | CAN109-1093-0098 NSPT Sodt 10-22-91 1320 0 VOC. TPH,Pb/Cr
(097" | 01005 | CAN10S-1097-0000 A Soif 12-05-91 1130 30 ™
46 | CAN1I09-1097-0004 ANSPT | Sot 12-06-91 1200 . 16 voC
T L] CANI09-1097-1262 A A8 Warwr | 12-05-91 1210 voc
101012 | CAN10S-1097-0010 NSPT - ‘1 Sal 12-05-91 1245 “ TPH
CAN106-1097-1266 A FO | 'sat 12-05-91 1225 " TPH
20122 CAN108-1087-0020 ANSPT E Sod 12-05-01t 1345 ] TPH
01032 | CAN109-1097-4030 sSPT Soll { 12-06-91 1320 1.1 )
401042 | CAN109-1097-0040 -| ASPT Soit 12-06-91 1350 24 voc
S01052 | CAN109-1097-4050 SPT Soil 12-06-91 1455 82
01062 | CAN109-1097—4060 sPT Sail 12-06-91 1540 24
701072 | CANI09-1097-4070 sPT Soil 12-06-81 1625 17
801082 | CAN109-1097-0080 AISPT Sail 12-06-91 1710 1.2 voc

22792A/89MC 1 14WIRST 13-9. WK1 01-Oc1-82/RPT/11
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SUMMARY OF SURFACE SOIL. SUBSURFACE SOIL. AND QA/QC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4.
SWMU NO. 109, CANNON AFB. NEW MEXICO

Woodward-Clyde
Consultants

BORING | DEPTH SAMPLE DATE TWME ANALYTICAL
INUMBER| INTERVAL IDENTWICATION SAMPLED | SAMPLED PARAMETERS
(F1-BGS) NUMBER
1094 0100.56 CAN106-1094-—-0000 A Soll 10-15-91 120 k3 VOC, TPH,PY/Cr
Ow2 CAN108- 10944000 SPT Sol 10-27-81 1545 20
24 CAN 10810944002 SPT Sol 10-27-91 1568 70
4we CAN 10810940004 NSFT Soil 10-27-91 18086 k3 VOC, TPH.PY/Cr
[ 2%} CAN 10510644008 SPT Soil 10-27-81 1810 ko]
810 CAN 106-- 10944008 SPT Sol 10-27-91 \.--3 -4
10012 CAN106-1094-0010 ANSPT Soll 10-27-91 1640 130 VOC,TPH.Pb/Cr
121 14 CAN 10810944012 SPT Sod 10-27-91 1850 xR
“ri18 CAN109~1094-4014 SPY Sol 10-27-81 1688 24
16w 18 CAN108-1094-4016 SPT Sol 10-27-91 1710
18 t© 20 CAN 10910944018 SPTIGA Sold 10-27-91 1720
2122 CAN108-1094—0020 NSPT Soi 10-28-91 0845 VOC,TPH.Pb/Ct
CAN10$-1094-1203 A Soil 10-28-91 0845 VOC,TPH,.Pb/Cr
CAN106- 10941263 A Sodt 10-28-91 0915 VOC,TPH,Pb/Cr
25027 CAN108-1004-4025 SPT Soil 10-28-91 0916
30 to 3% CAN108-1094—-0030 ASPT Sod 10-28-91 0830 VOC,TPH.PY/C
35 w37 CAN 10610944035 SPT Soil 10-28-91 1005
4010415 | CAN1I0S-1094-0040 ANSPT Soi 10-28-81 1040 VOC. TPH.PY/Cr
45w 47 CAN 10910944045 SPT Sod 10-28-91 1130
850 0 52 CAN108-1094—0050 NSPT Sod 10-28-91 1210 VOC,TPH,Pb/Cr
851057 CAN 10810944055 SPTIGA Soil 10-28-91 1350
60 to 62 CAN 10910940080 NSPT Soil 10-28-91 1445 VOC,TPH.Pv/Cr
700 72 CAN108-1094—0070 NSPT Sol 10-28-61 1825 VOC,TPH.Pb/Cr
80 to0 82 CAN 106~ 1094-0080 ANSPT Sod 10-28-91 1700 VOC.TPH.Pb/Cr
CAN109-109¢—1204 A Soil 10-28-81 1700 VOC,TPH, PY/Cr
CAN 10810944080 GA Soil 10-28-91 1700
90 © 92 CAN 109~ 1094-.0090 ANSPT Sol 10-26-61 0845 VOC,TPH.PY/Ct
) CAN 10810941281 A Water 10-30--81 1000 vOC
(1088)° | 0'00.5° | ‘CAN109-1098-0000 A Sall | 12-18-91 1100 VOC,TPH
] CANto9-1098-1201 A Soi - | 12-16-91 1100 VOC,TPH
CAN105-1096-1273 Al Watsr' | 12-16-91 118 VOC.TPH
F1-BAS Feet Below Ground Surface FD Semi Volatile Organic Compounds
OVA Organic Vapor Analyzer Reading MRD Migsouri River Division Duplicate Metais (TAL)
ppm Parts per Mitlion AB Total Pevroleum Hydrocarbons
A Analytical RB Benzene, Toluene, Ethytbenzene,
SPT Standard Penetration Test Dw Decontarmination Water Blank Xylone
GA Gradation Analyss T8 Total Organic Carbon
t Lithology vOo© Volatile Organic Compounds (TCL) Organic Lead
MS/MSD Matrix Spike / Matrix Spike PC8 Polychiorinated Biphenolk, Pesticides Lead / Chromium
Dupbcate TCL Target Compound List Target Analyte List

22792A/B9MC1 14W/RST 13-8. WK1 01-Oc1-92/RPT/1

The borings that are shaded and in parentheses correspond 10 either a redrill or surtace resampie of the previous boring or surtace sample due

o laboratory mssed hoiding trmes. These borings or surtace resamples were drilled or coliected approximately 1 10 S feet away trom the
onginal boring or surtace campie.




Consultants

TABLE 13-10

TOTAL PETROLEUM HYDROCARBON, ETHYL BENZENE
AND XYLENES CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY WCC

AT FIRE DEPARTMENT TRAINING AREA NO. 4

SWMU NO. 109
CANNON AFB, NEW MEXICO

Boring Number Sampling Depth TPH Xylenes Ethyl Benzene
(Redrill Boring Number) (Fr-BGS) (mg/ke) (ng/kg) (ng/kg)
1 1091 0-05 2713 2] 11 UJ
! (1095) 5-7 56.6 11U 11U
10-12 - 4510 110 11U
20-22 450U 120 120
30-32 45U G50 55U)
4042 463 U (57 U) (57U)
50-52 439U (11 U) 11 vy
60-62 426U (11 U) (11 U)
1092 0-60 Not detected (Not detected (Not detected
(1096) above CRQL above CRQL) above CRQL)
, 1093 0-05 (38500) 8 19U
1 (1097) 4-6 12900 (4100) (1200 U)
i 10-12 (45 U) 11U 11U
20-22 (46.6 U) 12U 12U
! 30-32 44U 11U 11U
' 40-42 456U 11 v 11 v
50-52 215 11U 1nu
60-62 203 100 100
70-72 428U 11 UJ 11 UJ
80-82 418 U (11 U) 11 v)
90-92 206U 10 UJ 0Ur
98-100 412U 10 UJ 10U

22792A/89MC114W/R9T-13.10 05-30-92/RPT/18

Sheet 1 of 2



Consultants
TABLE 13-10
(Concluded)
Boring Number Sampling Depth TPH Xylenes Ethyl Benzene
(Redrill Boring Number) (Ft-BGS) (mg/kg) (ug/ke) (ng/kg)
1094 0-05 (13600) (11 U) au
(1098) 4-6 8300 290,000 19,000 J

10-12 1870 6,700 J 28,000 U
20-22 46.7 »ru 120
30-32 40U 11U 11U
4042 410 11U 110
50-52 427U 10U 10U
60-62 432U 100 10U
70-72 43U 110 11U
80-82 4220 11U 110
90-92 4210 11U 11U

Ft-BGS = Feet below ground surface

mg/kg Milligrams per kilogram

ug/kg Micrograms per kilogram

U = Not detected

J Estimated value

v Estimated as non-detect at the CRQL

O) = The values in parentheses are results from samples collected from the redrill borings due

to laboratory missed holding times.

22792A/89MC114W/R9T-13.10 09-30-92/RPT/18

Sheet 2 of 2



Woodward-Clyde
Consultants

TABLE 13-11

CHROMIUM AND LEAD CONCENTRATIONS IN SOIL SAMPLES
COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4

SWMU NO. 109
CANNON AFB, NEW MEXICO

Boring Sample Depth Chromium Lead
Number (Ft-BGS) (mg/kg) . (mg/kg)
1091 0-05 10 6.4
S 6.4 4.8
10 45 4.2
20 8.8 6.6
30 ' 7.8 3.7
40 6.6 22
50 3.6 25
60 6.1 23
1092 0-0.5 93 6.8
4 7.4 4.7
10 7.5 4.7
20 8.1 3.8
30 7.7 3.0
40 4.9 22
50 4.5 23
60 45 21
1093 0-0.5 6.5 19.6J
4 7.3 6.3
10 6.8 5.0
20 6.6 2.6
30 55 3.1
40 6.8 2.1
50 33 24
60 4.2 1.9
70 1.4 0.9
80 2.6 15
90 1.4 0.9
98 117 0.87

22792/89MC114W/RST-13.11 09-23-92(12:77am)/RPT/18 Sheet 1 of 2



Consultants
TABLE 13-11
(Concluded)
Boring Sample Depth Chromium Lead
Number (Ft-BGS) (mg/kg) (mg/kg)
1094 0-05 4.8 25
4 5.8 6.5
10 83 6.4
20 105 53
30 7.0 21
40 74 24
50 3.9 1.5
60 4.1 1.6
70 42 1.8
80 9.1 2.1
90 2.8 0.98

Ft-BGS = Feet below ground surface
mg/kg = Milligrams per kilogram
) = Estimated value

! Background range for chromium is 2.97 to 9.31 mg/kg (see Table 2-7).
? Background range for lead is 17.6 to 8.64 mg/kg (see Table 2-7).

22792/89MC114W/R9T-13.11 09-23-92(12:27am)/RPT/18 Sheet 2 of 2
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2.0
QA OBJECTIVES

2.1 RESULTS OF DATA QUALITY OBJECTIVE PROCESS

The three-stage data quality objective process described in EPA guidance (USEPA 1987) was
used to define the data objectives, specific task objectives, and quality assurance objectives for
the RFI at Fire Training Area No. 4. This three-stage process includes identifying decision
types (Stage 1), identifying data uses/needs (Stage 2), and designing the data collection program
(Stage 3). Results of the data quality objective process are given below.

Overall RFI objectives at Fire Training Area No. 4 are to obtain data of sufficient quality, type
and quantity to identify the contaminants of concern, delineate the extent of contamination,
conduct Health and Environmental Assessments (HEA), and complete Corrective Measures
Studies (CMS) at the SWMUs included. Specific Data Quality Objectives (DQOs) for RFI of
Fire Training Area No. 4 at Cannon AFB are as follows:

. To sample and analyze soil gas and soils to determine which, if any, media have
been impacted by contamination at the site.

° To sample and analyze soil gas and soils to identify the vertical and lateral extent
of contamination, if any.

o To obtain a basic understanding of the geological framework of the site and to
develop a conceptual model for the site using boring logs obtained in the field
work.

o To identify potential contaminant migration pathways for use in risk assessment

and corrective measures studies, if necessary.

The data quality requirements for risk assessment are more stringent than those for other
potential data uses. Therefore, the use of data for risk assessment dictates the quality of
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analytical data required. USEPA SW-846 (USEPA, 1986) analytical methods will be used for
metals and cyanide, volatile and semivolatile organics, and TRPH, producing data of high
quality which is suitable for use in risk assessment studies. These methods are characterized by
rigorous QA/QC protocols and documentation providing qualitative and quantitative analytical
data. This level of analytical laboratory analysis is acceptable for use in risk assessments
(USEPA, 1987).

2.2 QA OBJECTIVES FOR MEASUREMENT OF DATA

2.2.1 General

The overall QA objective for this RFI is to develop and implement procedures for sampling,
laboratory analyses, field measurements, reporting, and data review that will provide data of a
quality consistent with the intended use. The sample set, chemical analysis results, and
interpretations must be based on data that meet or exceed quality assurance objectives established
for the project.

The data quality requirements for risk assessment data are more stringent than those for other
uses of data governed by this Workplan. Since all project analytical data may be used for risk
assessment, this use will determine the quality of analytical data required. The quality of
analytical data generated by SW-846 methods, which will be used for all analyses, meet the
QAOs and is suitable for use in risk assessment studies or any uses required by the RFI, as
noted in Section 2.1. These methods are characterized by rigorous QA/QC protocols and
documentation providing qualitative and quantitative analytical data. SW-846 methods will
generate data of known quality using established methods. The addition of the full analytical
data package (Section 6.8) required for this project will further enhance the documentation and
data quality of the SW-846 analytical packages. Data from these analyses using standard EPA-
approved procedures which meet quality assurance objectives are acceptable for use in risk
assessments (USEPA 1987).

QAOs and procedures for field measurement systems are also important aspects of these
investigations. The objectives and the quality assurance procedures for the acquisition of
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nonchemical data are discussed in the appropriate SOPs. The following paragraphs discuss field
and laboratory analytical measurements.

QAOs are usually expressed in terms of accuracy or bias, precision, completeness,
representativeness, and comparability. 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
on the useability of the data in the decision-making process.

2.2.2 Required Level of Analysis and Review

All analytical data to be collected will potentially be used in risk assessment modelling to meet
RFI objectives. The data quality requirements for the risk assessment modelling are more
stringent than those for other objectives for which these data will be used. In order to generate
data of sufficient quality to be used in the risk assessment modelling, the following approach will
be used:

o USEPA SW-846 methods will be used to analyze soil samples for metals and
cyanide, volatile and semivolatile compounds, and TRPH. Analytical methods
for each procedure are specified in Table 4-1 in Section 4.0.

o Internal quality control samples and procedures to be used by the laboratory for
analysis are specified in Section 6.0.

. Full data documentation (including raw data) shall be obtained from the
laboratories and shall be retained within the project files for a minimum of 10
years from the time of receipt from the laboratory.

. Either full data validation or a QC review, as defined in Section 6.0 and SOP
#10, shall be completed on all data. As specified in Section 6.0, all samples
defined as critical to the risk assessment or ten percent of samples, whichever is
larger, will be subjected to a complete data validation. The remaining samples
will be subject to the QC review process described in Section 6.0. Full analytical
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data packages will be obtained from the laboratory, as noted above, and checked
for completeness as part of the data validation and review process. Therefore,
a complete data validation could be performed on these additional data packages
if required in the future.

o Five percent of samples will be split and sent to the USACE Missouri River
Division Laboratory (MRDL) for analysis.

2.2.3 QC Samples

Field duplicates will be collected and submitted to the analytical laboratory to provide a means
to assess the quality of the data resulting from the field sampling program. Field duplicate
samples will be analyzed to check for sampling and laboratory reproducibility. Laboratory
control samples will be analyzed to measure the accuracy of the analytical method. Matrix Spike
samples will be analyzed in order to determine the matrix-specific accuracy of the analysis.
Laboratory duplicates for inorganic analysis and matrix spike duplicates for organic analytes will
be analyzed to evaluate laboratory reproducibility or precision. Specific QC sample descriptions
are given in Section 6.5, Internal Quality Control Checks. The specific level of field QC effort
is summarized in Section 5.6.

2.2.4 QA Objectives - Quantitative Limits

Within this Workplan, quantitative limits are defined for reporting limits, accuracy, precision,
and analytical completeness. Reporting limits are set by the analytical laboratory based on
historical data and comparison to USEPA limits for CLP and other methods. Reporting limit
requirements for this project are specified in Tables 2-1 through 2-3. Accuracy is defined as
the degree of agreement of a measurement to an accepted reference or true value. Accuracy will
be measured as the percent recovery (%R) of an analyte in a reference standard or spiked
sample. The procedure for calculating percent recovery is specified in Section 6.7 . Precision
is defined as the agreement between a set of replicate measurements without assumption or
knowledge of the true value. The procedures for calculating precision are specified in Section
6.7 . Analytical completeness is defined as the percentage of analytical results requested, which
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are determined as valid through validation and review. The procedure for calculating analytical
completeness is specified in Section 6.7 .

2.2.4.1 Reporting Limits
Tables 2-1 through 2-3 list the project-required detection limits (reporting limits) for analyses
to be conducted under this Workplan. These are the detection limits that the laboratory must
be able to meet, based on analyses of matrix blanks using the analytical methods specified in
Table 6-1. The detection limits for samples may be considerably higher depending on the
sample matrix.

2.2.4.2 Accuracy Limits
Accuracy limits for matrix spike recoveries are specified in Table 2-5. Accuracy limits for
surrogate spike recoveries are given in Tables 2-4. The limits specified in this table will be used
during QC review or data validation as specified in Section 6.8.

2.2.4.3 Precision Limits

Precision limits for matrix spike recoveries are specified in Table 2-5. The limits specified in
these tables will be used during QC review or data validation as specified in Section 6.8 .

2.2.4.4 Completeness
The overall analytical completeness goal for this project shall be 90 percent.
2.2.5 QA Objectives - Qualitative Limits

2.2.5.1 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.
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Representativeness will be maintained during the sampling effort by performing all sampling in
compliance with the procedures described in Section 5.0 of this document and the respective
SOPs.

2.2.5.2 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.

2.3 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits may be conducted to verify documentation on implementation
of the QA program, assess the effectiveness of the Workplan, identify any nonconformances,
and verify correction of identified deficiencies. For this project, audits will be combined with
other laboratory and field QA activities. The laboratory participating in the Cannon AFB project
has undergone a validation procedure by the USACE, Missouri River Division Laboratory,
which includes performance evaluation, sample analysis and inspection. The Task Leader for
field investigations will assure that field calibration of equipment are performed according to
manufacturer’s specifications and requirements of this Workplan and the SSHP. A field
activities audit will examine sample labels, chain of custody records, and field notebooks for
completeness and accuracy.
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TABLE 2-1
Reporting Limits for Volatile Organics in Soil by GC/MS (Method 8260)

Reporting Reporting

Limit Limit
Compound (ug/kg)' Compound (ng/kg)'
Acetone 100 1,3-Dichloropropane 5
Benzene 5 2,2-Dichloropropane 5
Bromobenzene 5 1,2-Dichloropropene 5
Bromochloromethane 5 Ethylbenzene 5
Bromodichloromethane ] Hexachlorobutadiene 5
Bromoform 5 Isopropylbenzene 5
2-Butanone 100 p-Isopropyltoluene S
Bromomethane 5 Methylene Chloride 5
n-Butylbenzene 5 4-Methyl-2-pentanone 20
Carbon Disulfide 10 Napthalene 5
sec-Butylbenzene 5 n-Propylbenzene ]
tert-Butylbenzene 5 Styrene 5
Carbon Tetrachloride 5 1,1,1,2-Tetrachloroethane 5
Chlorobenzene 5 1,1,2,2-Tetrachloroethane 5
Dibromochloromethane 5 Tetrachloroethene 5
Chloroethane 5 Toluene 5
Chloroform 5 1,2,3-Trichlorobenzene 5
Chloromethane 5 1,2,4-Trichlorobenzene 5
2-Chlofotoluene 5 1,1,1-Trichloroethane 5
4-Chlorotoluene 5 1,1,2-Trichloroethane 5
1,2-Dibromo-3-chloropropane 10 Trichloroethene 5
1,2-Dibromoethane 5 Trichlorofluoromethane 5
Dibromomethane 5 1,2,3-Trichloropropane 5
1,2-Dichlorobenzene 5 1,2,4-Trimethylbenzene 5
1,3-Dichlorobenzene 5 1,3,5-Trimethylbenzene 5
1,4-Dichlorobenzene 5 Vinyl Chloride 5
Dichlorodifluoromethane 5 o-Xylene 5
1,1-Dichloroethane 5 trans-1,3-Dichloropropene 5
1,2-Dichloroethane 5 m & p-Xylene 5
1,1-Dichloroethene 5 cis-1,3-Dichloropropene 5
cis-1,2-Dichloroethene 5 4-Bromofluorobenzene 1
2-Hexanone 20 Dibromofluoromethane 1
trans-1,2-Dichloroethene 5 Toluene-d8 1
1,2-Dichloropropane 5

Method Specific reporting limits provided by ARDL.




TABLE 2-2 (2 pages)

Reporting Limits for Semivolatile Organics in Soil by GC/MS' (Method 8270)*

[ Compound Reporting Compound Reporting
Limit Limit
(ug/kg) (ng/kg)
Phenol 330 Diethylphthalate 330
bis(2-Chloroethylether 330 4-Chlorophenylphenyl ether 330
2-Chlorophenol 330 Flourene -
1,3-Dichlorobenzene 330 4-Nitroaniline 1600
1,4-Dichlorobenzene 330 4,6-Dinotro-2-methylphenol 1600
Benzyl alcohol 330 N-nitrosodiphenylamine 330
1,2-Dichlorobenzene 330 4-Bromophenylpheny! ether 330
2-Methylphenol 330 Hexachlorobenzene 330
bis(chloroisopropyl)ether 330 Pentachlorophenol 1600
3/4-Methylphenol 330 Phenanthrene 330
N-Nitroso-di-n-propylamine 330 Anthracene 330
Hexachloroethane 330 Di-n-Butylphthalate 330
Nitrobenzene 330 Flouranthene 330
Isophorone 330 Pyrene 330
2-Nitrophenol 330 Butylbenzylphthalate 330
2,4-Dimethylphenol 330 3,3-Dichlorobenzidine 660
bis(2-Chloroethoxy)methane 330 Benzo(a)anthracene 330
2,4-Dichlorophenol 330 Chrysene 330
1,2,4-Trichlorobenzene 330 bis(2-Ethylhexyl)phthalate 330
Naphthalene 330 Di-n-octylphthalate 330
4-Chloroaniline 330 Benzo(b)fluoranthene 330
Hexachlorobutadiene 330 Benzo(k)flouranthene 330
4-Chloro-3-methylphenol 330 Benzo(a)pyrene 330
2-Methylnaphthalene 330 Indeno(1,2,3-cd)pyrene 330
Hexachlorocyclopentadiene 330 Dibenz(a,h)anthrancene 330
2,4,6-Trichlorophenol 330 Benzo(g,h,i)perylene 330
2,4,5-Trichlorophenol 1600 Acetophenone 330
2-Chloronaphthalene 330 4-Aminobiphenyl 330
2-Nitroaniline 1600 Aniline 330
Dimethylphthalate 330 2,6-Dichlorophenol 330
Acenaphthylene 330 p-Dimethylaminoazobenzene 330
2,6-Dinitrotoluene 330 7,12-Dimethylbenz(a)anthracene 330
3-Nitroaniline 1600 a,a-Dimethylphenethylamine 330
Acenaphthene 330 Diphenylamine 330
2,4-Dinitrophenol 1600 Ethyl methanesulfonate 330
|_4-Nitraphenol 1600 3:-Methylcholanthrene _330 |




TABLE 2-2 (2 pages)

Reporting Limits for Semivolatile Organics in Soil by GC/MS' (Method 8270)>

Compound Reporting Compound Reporting
Limit Limit
(ug/kg) (ng/kg)
Dibenzofuran 330 Methyl methanesulfonate 330
2,4-Dinitrotoluene 330 1-Naphthylamine 330
2-Naphthylamine 330 1,4-Naphthoquinone 330
N-Nitroso-di-n-butylamine 330 N-Nitrosodiethylamine 330
N-Nitrosodimethylamine 330 N-Nitrosomethylethylamine 330
N-Nitrosopiperidine 330 N-Nitrosomorpholine 330
Pentachlorobenzene 330 N-Nitrosopyrrolidine 330
Pentachloronitrobenzene 1600 5-Nitro-o-toluidine 330
Phenacetin 330 Parathion 1600
2-Picoline 330 Pentachloroethane 330
Pronamide 330 Phorate 3300
1,2,4,5-Tetrachlorobenzene 330 Pyridine 660
_2,3 ,4,6-Tetrachlorophenol 1600 Safrole 330
2-Acetylaminofluorence 3300 Sulfotepp 1600
Aramite 330 Thionazin 1600
2-sec-Butyl-4,6-dinitrophenyl 330 2-Toluidine 330
3,3’-Dimethylbenzidine 330 0,0,0-Triethylphosphorothioate 330
1,3-Dinitrobenzene 330 1,3,5-Trinitrobenzene 330
Disulfoton 1600 Dimethoate 330
| Hexachloropropene 330 Famphur 330
Isosafrole 660 Hexachlorophene 330
Methapryrilene 330 4-Nitroquinoline-1-oxide 330
| Methyl parathion 1600 4-Phenylenediamine 130 |
1. Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for

guidance and may not always be achievable. Quantitation limits listed for soil/sediment are based on wet weight.
2. SW-846, 3rd Edition, using a capillary column (Appendix IX compounds)




TABLE 2-3

Reporting Limits for Metals, Cyanide and TRPH in Soil’

Method/ Reporting Limit
Parameter Technique (mg/kg)
Aluminum ' 6010 - ICP/AES 5.0
Antimony 6010 - ICP/AES 2.0
Arsenic 7061/Borohydride-AA 0.05°?
Barium 6010 - ICP/AES 1.0
Beryllium 6010 - ICP/AES 0.1
Cadmium 6010 - ICP/AES 0.5
Calcium 6010 - ICP/AES 10
Chromium 6010 - ICP/AES 0.5
Cobalt 6010 - ICP/AES 0.5
Copper 6010 - ICP/AES 0.5
Iron 6010 - ICP/AES 5.0
Lead 7421 - GFAA 0.1
Magnesium 6010 - ICP/AES 10
Manganese 6010 - ICP/AES 0.5
Mercury 7470 - CVAA 0.08
Nickel 6010 - ICP/AES 2.0
Potassium 6010 - ICP/AES 150
Selenium 7741 - Borohydride/AA 0.05
Silver 6010 - ICP/AES 0.5
Sodium 6010 - ICP/AES 40
Thallium 7841 - GFAA 0.1
Vanadium 6010 - ICP/AES 0.5
Zinc 6010 - ICP/AES 0.5
Cyanide 9012 - Colorimetric 0.5
TRPH 9071/418.1 - IR 10.0

Reporting limits are matrix dependant and may vary.

Assuming 100% Total Solids
ICP/AES = Inductively Coupled Plasma/Atomic Emission Spectroscopy

GFAA = Graphite Furnace Atomic Absorption
CVAA = Cold Vapor Atomic Absorption

IR = Infrared Spectrometry




TABLE 24
QC Evaluation Criteria for Surrogates’

: Surrogate Percent
Fraction Compound Recovery

Volatiles® 1,2-Dichloroethane-d4 70-121

Toluene-d8 84-138

4-Bromofluorobenzene 59-113

Dibromofluoroethane 80-120

Semivolatiles' 2-Fluorobiphenyl 30-115

Phenol-d5 24-113

2,4,6-Tribromophenol 19-122

Nitrobenzene-d5 23-120

p-Terphenyl 18-137

2-Fluorophenol 25-121
Total Petroleum Hydrocarbons Not Required NA
Metals Not Required NA
Cyanide Not Required NA

NOTES: 1. From ARDL Standard Operating Procedures.

2. Based on interlaboratory study/Contract Laboratory Program protocol.



TABLE 2-5
QC Evaluation Criteria for Accuracy and Precision,
Matrix Spikes and Matrix Spike Duplicates

Soil
Relative
Percent Percent
Fraction/Parameter Recovery Difference
Purgeable Volatiles' e
Benzene 66-142 21
Chlorobenzene 60-133 21
1,1-Dichloroethene 59-172 22
Toluene 59-139 21
Trichloroethene 62-137 24
Semivolatiles'?
1,4-Dichlorobenzene 28-104 27
Pyrene 52-115 25
1,2,4-Trichlorobenzene 44-142 23
2-Chlorophenol 25-102 29
Phenol , 26-112 23
N-Nitroso-di-n-propylamine 41-126 38
4-chloro-3-methylphenol 26-103 33
Acenaphthene 47-137 19
4-nitrophenol . 11-114 47
2,4-Dinitrotoluene 39-139 22
Pentachlorophenol 17-109 47
Metals 3 75-125 20
Total Petroleum Hydrocarbons 2 80-120 20
Cyanide? 75-125 20

Limits based on laboratory control samples and 25 mL purge.
Limits based on EPA CLP SOW criteria.
Limits based on laboratory established performance by ARDL.




TABLE 2-6
QC Evaluation Criteria for Laboratory Control Samples

Soil
Relative
Percent Percent
Fraction/Parameter Recovery Difference
Purgeable Volatiles Not Applicable' Not Applicable'
Semivolatiles Not Applicable Not Applicable'
Metals 75-125 20
Total Petroleum Hydrocarbons 80-120 20
Cyanide 75-125 20

! LCSs are not required for these parameters according to methods specified in SW-846. LCS requirements
discussed in National Functional Guidelines for Organics (USEPA, 1991 and 1994a) are not applicable to soil

matrices.




FIGURE 2-1

NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCR)

DATE:
HARZA NCR NO:
SUBMITTAL

TO: Project Manager
QA/QC Officer

Description of Nonconformance and Cause:

Proposed Corrective Action

Submitted by Location

Approved by Date

CORRECTIVE ACTION (by Project Manager or Designee)

Implementation of Action Assigned to:
Actual Corrective Action:

Implementation verbally approved by QA Officer on

Action implemented on

(Date)

(Date)

VERIFICATION (By QA/QC Officer or Designee)
Corrective Action implementation reviewed and work inspected by

(Signature)

on
Corrective Action verified by on

(Use additional sheet or memo if needed)
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3.0
PROJECT ORGANIZATION AND RESPONSIBILITIES

3.1 RESPONSIBILITIES OF KEY PERSONNEL

The organizational structure, defined below and in Figure 3-1, is designed to assure adequate
project control and proper quality assurance for site investigative activities at Cannon AFB.
Ultimate responsibility for the conduct of this RFI program at Cannon AFB rests with the
installation commander (27 FW/CC). Daily management of RFI activities is vested in the 27
CSG/CEVR Branch of Civil Engineering. The U.S. Army Corps of Engineers (Omaha District)
has been contracted to perform the RFI with Technical Management by Mr. Doug Mellema.
The specific investigations described in this Workplan will be performed under contract with
Harza.

The following key Harza project personnel are described below:

o Program Manager J. R. Ghia, P.E.
o Project Manager R. P. Kewer, P.G.
. QA/QC Officer K. V. Mayenkar, P.E.
° Senior Technical Reviewers F. M. Mazhar, P.E.
J. Meldrim, Ph.D.
o Health and Safety Manager A. Fujii, Ph.D., CIH
. Task Managers R. W. Suda (Field Investigations)

S. Kumar, Ph.D. (Chemistry)

S. Hempel (Data Management)

D. Pott (Ecological Assessment)
. Project Field Staff J. J. Pyrich, P.G.

K. E. Garrett, Ph.D.

R. A. Grippa

Resumes of personnel planned to be involved in the project are provided in Appendix D.
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3.1.1 Program Manager

The Program Manager has overall responsibility to the USACE, Omaha District, for activities
on the project and monitoring the Project Manager’s activities. The Program Manager has
overall responsibility for monitoring the quality of the technical and managerial aspects of the
project and, where necessary, corrective measures. Mr. Jitendra Ghia of Harza is Program
Manager for the Omaha Contract.

3.1.2 Project Manager

Mr. Robert Kewer of Harza will serve as the Project Manager for this project. The Project
Manager has primary responsibility for the completion of all required activities. He is
responsible to the Program Manager and USACE for the day-to-day control of planning,
scheduling, cost control, and implementation of the project, and for the development of technical
reports and other project documents. The Project Manager monitors all project personnel in
planning, coordinating, and controlling all technical aspects of the tasks.

3.1.3 QA/QC Officer

Harza’s QA/QC Officer will be responsible for seeing that QA procedures and QC checks are
conducted and documented in accordance with this Workplan. Working with the Project
Manager, he will designate qualified personnel to perform the required procedures. For this
project, Mr. Krishna V. Mayenkar will serve as QA/QC Officer. Mr. Mayenkar is Head of
Harza’s Industrial and Government Services Department and has 26 years of experience in
chemical engineering, process design, hazardous waste remediation and site investigations.

3.1.4 Senior Technical Reviewers

Senior Technical Reviewers serve in a lead QA role, being responsible for review of deliverables
and consultation regarding technical aspects of the work. Senior Technical Reviewers are
selected from Harza staff based upon the needs of the project and report to the Project Manager.
For Cannon AFB, Senior Technical Reviewers are: Mr. Krishna V. Mayenkar (Chemical
Engineering and Hazardous Waste Remediation-see above); Dr. John Meldrim (Environmental
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Science); and Mr. Farrukh M. Mazhar (Solid Waste Management). Other individuals would be
identified if required by the needs of the project.

3.1.5 Health and Safety Manager

Dr. Atsushi Fujii will serve as the Health and Safety Manager (HSM), reporting to the Program
Manager and working directly with the Site Manager and other project personnel. The HSM
has the responsibility to monitor and verify that the work is performed in accordance with the
site-specific HSP. The HSM will advise the Project manager regarding health and safety issues
but will function independently of the Project Manager. The HSM will also designate and
oversee the activities of the Site Health and Safety Officer.

3.1.6 Task Managers

The Task Managers are responsible to the Project Manager for planning, scheduling, cost
control, and completion of the activities covered in this plan. The Task Managers also are
responsible for implementing the QA/QC program related to assigned tasks at Cannon AFB.
Task Leaders for the following RFI tasks are:

Robert Suda - Field Investigations
Surendra Kumar

Chemistry/Data Validation/Toxicology

Steven Hempel Data Management

David Pott - Ecological Assessment

The Task Manager for Field Investigations also will serve as Site Safety and Health Officer
(SSHO) as described in the Site Safety and Health Plan. The SSHO monitors all site activities
and is responsible for the implementation of and compliance with the Project Health and Safety
Plan. The SHSO reports directly to the Project Health and Safety Officer.
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3.1.7 Project Field Staff

Field staff during soil gas sampling and soil boring tasks will be led by the Task Manager for
Field Investigations. Additional project staff will be assigned as needed for each task. Each
member of the project staff is responsible to the Task Leader and/or Project Manager for
completion of assigned project activities. Members of the project staff are responsible for
understanding and implementing the QA/QC program as it applies to their project activities.
Field staff anticipated to be assigned to the project include: Janusz Pyrich, Kevin Garrett, and
Robert Grippa

3.2 QUALIFICATIONS OF PERSONNEL

All personnel assigned to the project, including consultants, will be qualified to perform the tasks
to which they are assigned. Appraisal of the qualifications of technical personnel assigned to
the project will be made by the Project Manager. The appraisal will include the 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 further training is required
and, if required, by what method. On-the-job training is an acceptable method, provided such
training is provided by a person qualified to perform the trainee’s assignment and the results of
that training are documented. All documents concerning qualification appraisal will be stored
in the project administrative files.

3.3 LABORATORY AND SUBCONTRACTOR ASSIGNMENT

The commercial laboratory for this investigation will be Applied Research and Development
Laboratory (ARDL) or Mt. Vernon, Illinois. ARDL has been validated by the U.S. Army
Corps of Engineers, Missouri River Division Laboratory. A description of the laboratory, its
qualifications and organization and a list of laboratory personnel are provided in Appendix B.
Soil gas samples also will be analyzed by W. L. Gore and Associates (Gore). Information
pertaining to Gore and the QA procedures they will follow are provided in Appendix C. Other
subcontractors to be used on this project are as follows:
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Alliance Environmental - Rotasonic drilling & sampling
Rinchem - Hazardous waste disposal
HLA, Inc. - Field support

3.4 PROJECT FILES

A project file containing complete project documentation of all aspects of the activities associated
with Cannon AFB site investigations will be maintained by the Project Manager. An outline of
project file requirements follows:

. Communications
- Internal
- External

o Quality assurance/quality control
- Procedures

- Chain-of-custody
- Audit reports
- Laboratory quality control reports
- Deviation notification forms
- Nonconformance/corrective action reports
. Technical information
- Analytical data
- Field data
- Field logbooks
- Graphic resources
- Calculations/evaluations
- Regulatory compliance
o Management
- Schedule
- Budget
. Health and Safety
- Plans/procedures
- Records

RFI WORK PLAN/CANNON AFB FTP#4 3-5 February 13, 1997/Rev. 3



. Documents
- Plans
- Reports
- Relevant publications (e.g., USGS, USEPA, etc.)

Project documentation will be checked for completeness before being included in the file. Upon
termination of the project, all records will be archived for at least 10 years from completion of
work. The Project Manager will be responsible for ensuring that the quality assurance/quality
control records are properly stored and retrievable.
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4.0
FIELD ACTIVITIES

4.1 FIELD EQUIPMENT, CONTAINERS, AND SUPPLIES

Lists of field equipment, sample screening equipment, and supplies for sampling soil gas,
screening surface and subsurface soil samples, and surface/subsurface soil sampling are included
in the Standard Operating Procedures in Appendix A of this Workplan. Recommended
containers for soil samples to be collected are listed in Table 4-1.

42 SAMPLING OBJECTIVES, FREQUENCY, AND LOCATIONS

The RFI field investigation for Fire Training Area No. 4 (SWMUs 109, 110, 111 and 112) will
include two primary investigation activities:

. A passive soil gas survey to investigate areas of potential contamination by
volatile and semi-volatile organic chemicals.

o A subsurface drilling and sampling program to investigate the presence or absence
of possible contamination from the Fire Training Area into native soils underlying
the site. This work will assess the level of contamination, if present, in the soils
if their presence is confirmed.

4.2.1 Passive Soil Gas Survey

Harza will perform a passive soil gas survey in the area of SWMU Nos. 109, 110, 111 and 112
to determine the lateral extent of contamination. Forty (40) points will be sampled for
identification of selected volatile and semivolatile organic chemicals. Results of the soil gas
sampling will be reported in a preliminary report, which will include recommended boring
locations. Results will be used to finalize locations of soil borings jointly with USACE, Cannon
AFB, USEPA, and NMED, as appropriate. The final report of results will be included in the
RFI Report. Specific activities are as follows:
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A)

B)

Location of Sampling Points. Harza will establish a sampling grid on 50 foot spacings
across the Fire Training Area using tape and compass methods and available site
landmarks. The grid will be used to identify sample and data collection points for the
soil gas survey. The grid and planned soil gas sampling points are shown on Figure 4-1.
The grid will be established in the field in accordance with procedures in SOP No. 3 in
Appendix A.

Soil Gas Sampling. Soil gas sampling will utilize the Gore-Sorber system in
accordance with methods established by Gore. This system is designed to absorb a
variety of volatile and semi-volatile organic contaminants. Gore-Sorber soil gas
collection devices, free of contamination, will be provided to Harza by Gore prior to
mobilization. Harza’s field sampling team will install the collection devices at depths of
approximately 3 feet at the required locations Hand augers and/or powered augers will
be used for this purpose depending on site conditions. The devices will be field staked
for identification purposes and left in place for 2 weeks. Harza’s field sampling team
then will remobilize and remove the devices, which will be shipped to the laboratory for
analysis. Sampler installation and removal will be conducted in accordance with SOP
No. 1 in Appendix A.

Sample Analysis. Soil gas samples will be analyzed by Gore for listed volatile and
semi-volatile organic constituents (Table 4-3). Laboratory analytical and QC procedures
to be used by Gore are provided in Appendix C.

Reporting. Results of the Passive Soil Gas Sampling program will be presented in a
written report which will include, at a minimum, the following:

o field observations and discrepancies

o problems and corrective actions

. data interpretation

o isopleth maps and other appropriate graphics

o back-up information (i.e. raw laboratory data and field methods and procedures)
. documentation of field instrumentation and sample handling

J proposed soil boring locations
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The report will be submitted in draft form and will be used as a basis for finalizing soil
boring locations with USACE, Cannon AFB, USEPA and NMED. The final soil gas
report, incorporating comments, will be included in the RFI Report, which also will
include a data quality analysis comparing the soil gas sampling results with the results
of laboratory analysis of soil samples and identify resultant data gaps, if any.

4.2.2 Soil Sampling
4.2.2.1 Sampling Objectives and Rationale

The soil gas survey results will be interpreted and used to identify suitable boring and soil
sampling locations. Borings and sample locations will target identified soil gas anomalies and
other areas of potential concern based upon historical usage of the four SWMUs. The objective
of this drilling and sampling is to evaluate the presence of hazardous contaminants in the
subsurface soils, help determine the vertical and lateral extent of possible downward migration
of any contamination, and provide data to assist in determining the need for future corrective
action. Data generated will be of a sufficient quality to support HEA activities undertaken for
Fire Training Area No. 4.

Soil borings will be drilled with a truck-mounted drilling rig using Rotasonic equipment and
methods. This method provides a continuous core sample of the soil which will be placed in
plastic sleeves. The continuous soil samples will be screened using headspace and immunoassay
screening methods. Screening results will be used to identify specific sampling intervals for
laboratory chemical analysis.

All drilling and sampling operations will be performed in accordance with all applicable SOPs,
including but not limited to:

° SOP No. 2, Headspace Screening of Soil Samples

o SOP No. 3, Identification and Description of Field Sampling Sites
o SOP No. 4, Equipment Decontamination

o SOP No. 5, Surface Soil Sampling

o SOP No. 6, Subsurface Drilling and Sampling
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. SOP No. 7, Lithologic Description of Subsurface Samples

o SOP No. 9, Sample Handling, Documentation, and Analysis

J SOP No. 10, Data Validation and QC Review of Analytical Data Packages
. SOP No. 12, Immunoassay Screening of Soil Samples

4.2.2.2 Sample Locations and Frequencies

Soil boring and sampling locations and depths will be determined jointly with USACE based
upon soil gas results and historical site data. Locations will be recommended by Harza in the
Soil Gas Results Report, and finalized jointly with USACE, Cannon AFB, USEPA and NMED.
Approximately 1,200 linear feet of drilling is planned. Each boring will be completed to the
depth at which two consecutive non-detect results are obtained in the immuno-assay screenings.
The number of borings will be dependent upon the depth at which this occurs. For planning
purposes, it has been assumed that 12 borings will be completed to a depth of 100 feet, each.
Horizontally, the extent of contamination will be based on comparison of soil sample analytical
results to SALs stipulated in the U. S. EPA Region 6 “Media Specific Action Levels”.

Soil borings will be continuously sampled and logged to their full depth, using the Rotasonic
method. Samples obtained using this method will be extruded into plastic sleeves. Preliminary
("informal") headspace screening then will be performed at 1-foot intervals along the sample by
inserting the PID probe through the plastic sleeve and recording readings on the boring log
(column d), along with results of breathing zone screening. The 1-foot interval with the highest
reading in each 10-foot interval will be selected for formal headspace screening and chemical
analysis. Results of formal headspace screening will be recorded on the boring log (column h).
All headspace screening will be conducted in accordance with SOP No. 2 in Appendix A.

An immuno-assay analysis for Total Petroleum Hydrocarbons (TPH) will be conducted on each
sample interval selected for chemical analysis (total of 120). Procedures to be used in
Immunoassay screening are provided in SOP No. 12. The immunoassay kit to be used is 70430
and uses Method 4030 approved by USEPA. The test has a minimum detection of 10 ppm for
gasoline and 15 ppm for JP-4. Immunoassay screening results will be used to confirm that the
planned bottom depth of each boring is not contaminated. The bottom depth of each soil boring
will be defined as the depth at which two consecutive non-detect results for immunoassay
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screening have been achieved. Immunoassay results will be recorded in the field notebook and
on the boring log (column h).

A total of 139 chemical samples will be collected and submitted to the laboratory for chemical
analysis. These will include:

o 12 surface samples (one at each boring location from the 0-2 foot depth interval
beneath any pavement);

o 120 subsurface samples (one every 10-foot vertical interval); and

. 14 QC samples (including 7 submitted to MRDL).

The samples will be analyzed and reported for the Chemicals of Interest, discussed in Section
1.4.2 and shown in Tables 2-1 through 2-3.

A total of 14 QA/QC sample sets will be submitted for analysis, including 7 duplicate samples
for analysis by USACE Missouri River Division Laboratory (MRDL). The type and frequency
of field QA/QC samples is specified in Section 6.0. MRDL will be notified in advance if
samples are to be delivered on a Saturday to insure that personnel will be available to receive
the samples.

In addition to samples submitted for chemical analysis, a total of twelve (12) geotechnical
samples will be submitted for grain size and moisture content analysis. Samples will be taken
from the most highly contaminated interval of each boring and analyzed by ASTM procedures.
During the drilling, a representative sample from each ten foot interval in the borings will be
collected in appropriate containers and stored on-site until the drilling program is complete. At
that time, based on the results of immuno-assay screening and headspace screening, the twelve
samples to be tested will be selected to be representative of contaminated soil zones. A
minimum of one sample will be selected for each of the various soil types encountered in the
soil borings. These samples will be used to classify the various soils found underlying Fire
Training Area No. 4 and to assist in site characterization and evaluation of potential corrective
actions, if any.
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4.2.2.3 Sampling and Preservation Procedures

Procedures for and equipment to be used in soil sampling at Cannon AFB are detailed in SOP
No. 5 and other referenced SOPs. Table 4-1 summarizes required sample containers,
preservation methods and holding times for samples. Observations made during sample
collection in the soil borings will be recorded primarily on the soil boring log and, as required,
in the field notebook and field data sheet as specified in Section 4.5.

4.2.2.4 Equipment Decontamination

Equipment decontamination procedures are provided in SOP No. 4, Equipment Decontamination.
Sampling equipment shall be decontaminated prior to beginning sampling and between each
sample. Fluids used for decontamination will be placed in drums and transported to the storage
area at Landfill No. 5.

4.2.2.5 Instrument Calibration

Electronic equipment used during the drilling program will include air monitoring instruments
such as the PID and CGI. All instruments will be calibrated in accordance with the Site Safety
and Health Plan (SSHP) and the manufacturer’s instructions provided therein. The sampler shall
verify that all instruments are working properly and are properly calibrated before mobilizing
to the field and prior to use every day. Pre- and post-use calibration times and readings, as
appropriate, will be recorded in a notebook to be kept by the field sampler.

4.3 FIELD DOCUMENTATION

Thorough documentation in the field is required to ensure proper labeling and tracking of
samples, to identify potential sources of error, and to maintain accountability of field personnel.
Additional field documentation may be required for specific field activities as detailed in the
appropriate SOPs.
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4.3.1 Written Documentation

Requirements for written documentation of field activities includes the following primary
elements:

o Soil Boring Log

. Field Logbook.

o A-E Daily Quality Control Report (DQCR)
o Sample Collection Field Sheet (SCFS)

Soil Boring Logs. The Soil Boring Log is the primary vehicle for documentation of data
and observations obtained during drilling and sampling in soil borings, including results of
headspace screening. Soil Boring Logs will be prepared in accordance with USACE
requirements on pre-printed forms, as specified in SOP #7.

Field Logbook. The Field Logbook will be used to document observations and data
acquired in the field, will provide information on the acquisition of samples, and will be a
permanent record of field activities. The Field Logbook will be maintained and signed by field
sampling personnel as described in SOP #9. Other field activities may have additional logbook
requirements as described in the respective SOPs. Field personnel should be familiar with these
requirements before start of field work.

A-E Daily Quality Control Report. The DQCR will be completed by the Site Manager
in accordance with SOP #9, to supplement the field logbook. DQCRs will document daily field
activities and note any nonconformances and corrective actions taken at every sampling location.
An example of the DQCR is provided in SOP #9. Copies of the DQCR will be forwarded to
Harza’s Project Manager for review and submitted to the USACE Technical Manager on a
weekly basis. A copy will be hand delivered to the Cannon AFB CEV Office on the morning
after each reported work day. If problem situations occur, the DQCR will be faxed to the
USACE Technical Manager on a daily basis, until the problems are corrected.

Sample Collection Field Sheet. The SCFS will be completed for each sample collected
in the field investigation, as described in SOP #9.
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4.3.2 Sample Designation

The sample numbering system to be used is detailed in SOP #9. The sample designation system
for all field (analytical and geotechnical) and QA/QC samples is a unique identification for each
sample. All sample location numbers correspond to the specific soil boring or surface soil
location. The soil sample identifier will represent the approximate beginning depth at which the
sample was collected. All QA/QC samples will be identified as to the location where they were
collected and assigned a unique identification number.

4.4 FIELD PREVENTATIVE MAINTENANCE

To ensure that analytical data generated for the Cannon AFB site investigations are of sufficient
quality to meet quality assurance objectives, all equipment and instruments will have a prescribed
routine maintenance which will be performed and documented by qualified project personnel.

All field instrumentation, sampling equipment, and accessories will be maintained in accordance
with the manufacturer’s recommendations and specifications and established field practice. All
maintenance will be performed by qualified project personnel and will be documented by the
appointed equipment manager or designee under the direction of the equipment manager.

The Task Leader (Field Investigations), and Site Health and Safety Officer, if different, will
review calibration and maintenance records on a regular basis to ensure that required
maintenance is occurring. These activities will be recorded in the field logbook to document that
established calibration and maintenance procedures have been followed. Field instruments will
be checked and calibrated prior to their use on site, and batteries will be charged and checked
daily where applicable. Non-operational field equipment will be removed from service and a
replacement will be obtained. Field equipment will not be repaired in the field.

All field instruments will be properly protected against inclement weather conditions during the
field investigation. Each instrument is specially designed to maintain its operating integrity
during variable temperature ranges that are representative of ranges that will be encountered
during cold-weather working conditions. At the end of each working day, all field equipment
will be taken out of the field and placed in a cool, dry room for overnight storage.

RFI WORK PLAN/CANNON AFB FTP#4 4-8 February 13, 1997/Rev. 3




4.5 FIELD INTERNAL QUALITY CONTROL CHECKS

Field quality control checks will include the review and approval of all field documentation by
the Task Leader for field investigations or his/her designee. Signature or initial approval will
indicate that the provisions outlined in the Workplan and SSHP have been appropriately
implemented. Nonconformances will be corrected and immediately reported to the Project
Manager and the USACE-TM orally, followed by a written memo for inclusion into the project
file. In the event that a serious deficiency (nonconformance) is identified, the sampling team’s
prior work will also be reviewed.

The specific field QC samples to be collected for each sampling site are listed in Table 4-2.

Homogenized field duplicates will be submitted for analysis by all methods except volatile
organics analysis. Non-homogenized collocated samples will be collected for volatile organics
analysis. Field duplicate samples will be collected at a minimum frequency of 1 per 20
environmental samples. Seven sets of duplicate samples will be collected in this category.

For duplicate samples submitted to the USACE QA laboratory, homogenized duplicates will be
prepared for soil samples to be analyzed for all methods except volatile organics analysis. Non-
homogenized collocated samples will be collected for the volatile organics analysis. Seven sets
of duplicate samples will be collected in this category.

Matrix spike/matrix duplicate (MS/MSD) (analysis for organics) and matrix spike/duplicate
(MS/D) analytes (for inorganics) provide a measurement of long-term precision and accuracy
of the analytical method on various matrices and demonstrate acceptable compound recovery by
the laboratory on the site-specific matrix. For many analyses, extra sample volume must be
collected in the field for the MS/MSD or MS/D analyses. MS/MSD and MS/D analyses will
be analyzed at an overall frequency of 1 set per 20 or 5 percent of environmental samples for
a total of 7 MS/MSD samples.

RFI WORK PLAN/CANNON AFB FTP#4 4-9 February 13, 1997/Rev. 3



4.6 FIELD DATA REDUCTION

The field and technical (non-laboratory) data that will be collected at Cannon AFB can generally
be characterized as either objective or subjective data. Objective data include all direct
measurements such as field screening/analytical parameters and water level measurements.
Subjective data include certain descriptions and observations.

4.6.1 Field and Technical Data Reduction

As appropriate, field data will be recorded by field personnel on standard USACE Soil Boring
Log forms, in bound field logbooks and on other required standard forms described previously,
including the DQCR and SCFS forms. The Soil Boring Log will be used to record descriptions
of all soil materials encountered in soil borings and other pertinent information obtained during
drilling such as staining, odors, field screening results, working conditions, water levels,
geotechnical data, and sample data. Completed standard forms will be submitted to the Task
Leader who will maintain field log files. At the completion of a work shift, copies of all Soil
Boring Logs, notebook pages, and standard forms will be returned to the contractor’s field
office.

Upon completion of the field work, the validity of data in the field notes and on standard forms
will be checked and designated project staff will reduce the data to tabular form, wherever
possible, by entering the data in data files. Subjective data will be filed as hard copies for later
review and for incorporation into technical reports, as appropriate.

4.6.2 Field and Technical Data Validation

Validation of objective field and technical data will be performed at two levels. On the first
level, data will be validated at the time of collection by following standard procedures and
quality control checks. At the second level, data will be validated by the Project Manager
and/or designee, who will review the data to ensure that the correct information has been
included. After data reduction into tables or arrays, the data sets will be reviewed for
anomalous values. Any inconsistencies or anomalies will be resolved immediately, if possible,
by seeking clarification from the field personnel responsible for collecting the data.
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4.7 FIELD CORRECTIVE ACTION

The Task Leader for field investigations will review the procedures being implemented in the
field for consistency with the established protocols. Sample collection, preservation, and
labeling, etc., will be checked for completeness. Where procedures are not strictly in
compliance with the established protocol, the deviation will be field documented and reported
on the DQCRs. Any nonconformances with the established QC procedures will be expeditiously
identified and controlled and immediately reported orally to the project manager and USACE-
TM. No additional work which is dependent on the nonconforming activity will be performed
until the identified nonconformance is corrected. Corrective actions will be defined by the Field
Task Leader, Project Manager, and QA/QC Officer and documented as appropriate. Upon
implementation of corrective action, the Field Task Leader will provide the Project Manager
with a written memo documenting field implementation. The memo will become part of the
project file.

The QA/QC Officer or designee will review the field and laboratory data generated for this
project to ensure that all project QA objectives are met. If any nonconformances are found in
the field procedures, sample collection procedures, or field documentation procedures, the
impact of those nonconformances on the overall project QA objectives will be assessed.
Appropriate actions, including resampling, reanalysis, etc., may be recommended so that the
project objectives can be accomplished.
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TABLE 4-1
Analytical Methods, Sample Containers, Preservation, and Holding Times

Sw-846 Number of Minimum
Method Parameter Containers/Sample | Sample Size | Preservation Holding Time
8260! Volatiles 2 - 4oz glass VOA 10g 4°C 14 days
jars with Teflon-
lined lid
8270 Semivolatiles 1 - 40z wide-mouth 30g 4°C Extract - 14 days
glass jar with Analyze - 40
Teflon-lined lid days
9071/418.1 | TRPH 1 - 160z wide-mouth 30g 4°C 28 days
glass jar with
6010/ Metals Teflon-lined lid 200g 4°C 120 days
7000
Series®
9010 Cyanide 200g 4°C 28 days
4030 TPH Screening | 1 - 8oz wide-mouth 30g 4°C 14 days
(immunoassay) | glass jar with
Teflon-lined lid

! Method 8260 using capillary column.
? Includes Methods 7061 (arsenic), 7421 (lead), 7470 (mercury), 7741 (selenium) and 7841 (thallium)

SOP #9/SAMPLE HANDLING AND DOCUMENTATION

November 7, 1995/Rev. 2



TABLE 4-2
Summary of Analytical, Geotechnical and QA/QC Sampling

Matrix/ No. Field No. A-E QC Samples No. MRDL QA Samples
Parameter Samples Dups/ | Sampler Trip Total | Dups/ | Sampler Trip Total
Splits | rinsates | Blanks Splits | Rinsates | Blanks

SOIL - | |

Volatiles 132 7 0 0 139 7 0 0 7
Semi-Volatiles 132 7 0 0 139 7 0 0 7
TAL Metals/Cyanide 132 7 0 0 139 7 0 0 7
TRPH 132 7 0 0 139 7 0 0 7
TPH Innumoassay 40 4 0 0 44 0 0 0 0
Screening !

Geotechnical > 12 0 0 0 12 0 0 0 0

1.

Field screening procedure.
Geotechnical tests include sieve analysis and moisture content.




TABLE 4-3

GORE-SORBER® SCREENING SURVEY STANDARD COMPOUNDS

WPNAAR LN

Methyl t-butyl ether
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Benzene

Carbon tetrachloride
1,2-Dichloroethane
Trichloroethylene
Toluene

Octane
Tetrachloroethene
Chlorobenzene

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27

Ethylbenzene

m-Xylene

o-Xylene
1,3,5-Trimethylbenzene
Phenol
1,2,4-Trimethylbenzene
1,4-Dichlorobenzene
2-Methyl phenol
Undecane

Naphthalene

Tridecane

2-Methyl naphthalene
Pendadecane
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5.0
SAMPLE CHAIN OF CUSTODY, PACKING, AND TRANSPORTATION

5.1 CHAIN-OF-CUSTODY PROTOCOL
5.1.1 Field Protocol

The field team members are responsible for the care and custody of collected samples until they
are transferred to another party, dispatched to the laboratory, or disposed. The field team,
under the direction of the Field Task Leader, is responsible for enforcing COC procedures
during fieldwork.

Each cooler containing samples sent to the analytical laboratory will be accompanied by a
chain-of-custody (COC) form, in accordance with SOP No. 9, Sample Handling, Documentation
and Analysis. An example COC form is attached to SOP #9. The primary purpose of the COC
procedures is to document the possession of the samples from collection through storage and
analysis to reporting. COC forms will become the permanent records of all sample handling and
shipment. The Field Task Leader or designee will be responsible to the Project Manager for
monitoring compliance with COC procedures as delineated in SOP #9.

When transferring custody of the samples, the individual relinquishing custody of the samples
will verify sample numbers and condition and will document the sample acquisition and transfer
by signing and dating the COC. This process documents sample custody transfer from the
sampler, usually through an express courier, to the analyst in the contracted analytical
laboratory. A copy of each chain-of-custody form is retained by the sampling team for the
project file and the original is sent with the samples. Bills of lading will also be retained as part
of the documentation for the chain-of-custody records.

5.1.2 Laboratory Protocol

Upon receipt at the laboratory, the designated laboratory sample custodian shall sign the chain-
of-custody form indicating receipt of the incoming field samples. The samples shall be checked
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against the chain-of-custody form upon arrival at the laboratory. The receiving personnel will
properly document the receipt of all arriving samples and note any problems or discrepancies
between the sample and chain-of-custody forms and sample container and seal conditions and
report them immediately to the field sampling coordinator. The samples shall be assigned a
unique lab number for analysis or treatment which will be cross-referenced to the original field
sample number, recorded in the laboratory notebook, and reported in the laboratory report. In
conjunction with data reporting, a copy of the chain-of-custody form shall be returned to the
Project Manager for inclusion in the central project file. The original shall be retained by the
sample custodian.

5.2 SAMPLE LABELING

A sample numbering system will provide a tracking mechanism to allow retrieval of the sample
and sample information and identification of the sampling locations. A unique sample number
will be assigned to each sample. Procedures for this system are provided in Section 5.4.2 and
in SOP No. 9.

5.3 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Samples collected and shipped for analysis as part of the investigation at Cannon AFB will be
shipped according to appropriate DOT or IATA regulations for environmental samples. SOP
#9 provides information regarding the use of appropriate packaging materials, shipping
containers, and shipping labels. SOP # 9 will be the guideline for shipment of samples collected
during the investigation at Cannon AFB. If Saturday sample delivery to MRDL is required,
advance notice will be provided to insure that personnel will be available to accept delivery.
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6.0
LABORATORY ANALYTICAL PROCEDURES

6.1 GEOTECHNICAL AND MATERIAL PROPERTY TESTING

Twelve soil samples will be submitted to a testing laboratory for selected geotechnical tests
including particle size analysis (ASTM D421 and D422) and moisture content (ASTM D2216).
Geotechnical tests will be performed in a geotechnical laboratory setting in accordance with
appropriate ASTM test methods. The laboratory used for this work will be capable of handling
contaminated samples safely.

6.2 ANALYTICAL LABORATORY PROCEDURES

The analytical laboratory procedures to be used for site investigations at Cannon AFB are
specified in Table 4-1.

6.2.1 Volatile Organics

Volatile organics (VOCs) will be analyzed using SW-846 Method 8260, as listed in Table 4-1.
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, MEK, acetone, etc. The third class includes compounds associated
with fuels, such as benzene, toluene, ethylbenzene, and xylene (BTEX). Method 8260 employs
mass spectrometry (MS) for detection. This method is indicated where the volatile contaminants
are not well defined. The power of GC/MS lies in the capacity for positive identification at
relatively low detection limits. Reporting limits for Method 8260 are listed in Table 2-1. QC
Evaluation criteria for surrogate spike recoveries are specified in Table 2-4 and for matrix
spike/matrix spike duplicates in Table 2-5.
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6.2.2 Semivolatile Organics

Semi-volatile organics (SVOCs) will be analyzed using SW-846 Method 8270, as listed in
Table 4-1. Method 8270 is a GC/MS method for determining extractable base/neutral and acid
compounds in sample extracts. These procedures include the general classes of compounds, such
as phenols, nitrosamines, polynuclear aromatic hydrocarbons (PAHs), phthalate esters,
nitrotoluenes, etc.. Reporting limits for Method 8270 analyses are stated in Table 2-2. QC
Evaluation criteria for surrogate spike recoveries are specified in Table 2-4 and for matrix
spike/matrix spike duplicates in Table 2-5.

6.2.3 Cyanide

Total cyanide will be analyzed by USEPA Method 9012. This method employs a reflux-
distillation operation, followed by colorimetric determination using a manual spectrophotometric
unit. Reporting limits for Method 9012 analyses are stated in Table 2-3. QC Evaluation criteria
for matrix spike/matrix spike duplicates are specified in Table 2-5 and for laboratory control
samples in Table 2-6.

6.2.4 Metals

The methodology for metals analyses is provided in Table 2-3. Various factors influence the
use of particular methods, including detection limits, interferences, and stability. Most metals,
with a few exceptions, are detected at levels appropriate for Cannon AFB Task Objectives by
inductively coupled plasma (ICP) emission spectroscopy. Atomic absorption (AA) methods,
direct aspiration, will be used for mercury. Reporting limits for metals are stated in Table 2-3.
Evaluation criteria for matrix spike/spike duplicates are specified in Table 2-5 and for laboratory
control samples in Table 2-6.

6.2.5 Total Recoverable Petroleum Hydrocarbons (TRPH)
Petroleum hydrocarbon analysis is indicated where suspected or known releases or disposal of

fuels, waste petroleum, oil, and lubricants (POL) have occurred. ~ As specified in Table 4-1,
samples for TRPH analysis will be extracted using oil and grease extraction method SW-846
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9071A and analyzed using infrared spectrometric techniques by USEPA method 418.1.
Reporting limits for TRPH are stated in Table 2-3. QC Evaluation criteria for matrix spike
recoveries are specified in Table 2-5 and for laboratory control samples in Table 2-6.

6.3 PREVENTATIVE MAINTENANCE

The laboratory is responsible for the maintenance of its laboratory equipment. Preventive
maintenance will be provided on a scheduled basis to minimize down time and the potential
interruption of analytical work. All instruments will be maintained in accordance with
manufacturer’s recommendations and normal approved laboratory practice.

Designated laboratory personnel will be trained in routine maintenance procedures for all major
instrumentation. When repairs become necessary, they will be performed by either trained staff
or trained service engineers/technicians employed by the instrument manufacturer. The
laboratory shall have multiple instruments which will serve as backup to minimize the potential
for down time. All maintenance will be documented and kept in permanent logs. These logs
will be available for review by auditing personnel.

Both scheduled maintenance and unscheduled maintenance required by operational failures will
be recorded. The designated laboratory operations coordinator will review maintenance records
on a regular basis to ensure that required maintenance is occurring.

6.4 INSTRUMENT CALIBRATION AND FREQUENCY

Calibration of all analytical instrumentation is required to ensure that the analytical system is
operating correctly and functioning at the required sensitivity to meet project-specific data quality
requirements. Each instrument will be calibrated with standard solutions appropriate to the
instrument and analytical method in accordance with the methodology specified in the Functional
Guidelines (USEPA, 1994a, b). The following paragraphs outline important concerns and
provide specific information regarding calibration.
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6.4.1 Standard/Reagent Preparation

A critical element in the generation of quality data is the purity/quality and traceability of the
standard solutions and reagents used in the analytical operations. To ensure the highest purity
possible, all primary reference standards and standard solutions will be obtained from the
National Institute of Standards and Technology, the USACE, or other reliable commercial
sources. All standards and standard solutions are logged into a data base that identifies the
supplier, lot number, purity/ concentration, receipt/ preparation date, preparer’s name, method
of preparation, expiration date, and all other pertinent information.

Standard solutions are validated prior to use. Validation procedures can range from a check for
chromatographic purity to verification of the concentration of the standard using a standard
prepared at a different time or obtained from a different source. Stock and working standards
are checked regularly for signs of deterioration, such as discoloration, formation of precipitates,
or change of concentration. Care is exercised in the proper storage and handing of standard
solutions, and all containers are labeled as to compound, concentration, solvent, expiration date,
and preparation data (initials of preparer/date of preparation). Reagents are examined for purity
by subjecting an aliquot or subsample to the corresponding analytical method, as well.

A data base is used to store essential information on specific standards or reagents. The system
is designed to serve various functions (e.g., the system issues warnings on expiration dates and
allows chemists to obtain a list of all working standard solutions prepared from the same stock
solution). The program also facilitates the management and audit of reagents and standards.

6.4.2 Gas Chromatography (GC)

The field of gas chromatography involves a variety of instrumentation and detection systems.
While calibration standards and acceptance criteria vary depending on the type of system and
analytical methodology required for a specific analysis, the general principles of calibration
apply uniformly. Each gas chromatographic system is calibrated prior to the performance of
analyses. Initial calibration consists of determining the linear range, establishing limits of
detection, establishing relative response factors, establishing calibration curves, and establishing
retention time windows. The calibration is checked on the established frequency basis to ensure
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that the system remains within specifications. The established criteria for initial and ongoing
calibration of gas chromatography methods are based upon established USEPA methods or CLP
Statements of Work.

6.4.3 Gas Chromatography/Mass Spectrometry (GC/MS)

Each day, prior to analysis of samples, the instrument is tuned with reagents such as
bromofluorobenzene (BFB) for volatile compounds and decafluorotriphenylphosphine (DFTPP)
for semivolatile compounds, and must meet the tuning criteria specified in the respective
methods prior to conducting analyses.

The instrument is calibrated for all target compounds. An initial calibration curve is produced,
and certain key calibration compounds and continuing calibration compounds are evaluated on
a daily basis to ensure that the system is within calibration criteria.

6.4.4 Spectrophotometric Unit

Each spectrophotometric unit is calibrated prior to analyses being conducted. A calibration
curve is prepared with a minimum of a calibration blank and five standards. The calibration is
verified on an ongoing basis with a midpoint calibration standard to ensure that the instrument
meets established acceptance criteria.

6.4.5 Metals

Metals analysis basically involves two types of analytical instrumentation: inductively coupled
argon plasma emission spectroscopy (ICP), and atomic absorption spectroscopy (AA).

Each ICP unit is calibrated prior to the analyses being performed using criteria prescribed in the
respective methods. The calibration is then verified using standards from an independent source.
The linear range of the instrument is established using a linear range verification check standard.
No values are reported above this upper concentration value without dilution.
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A calibration curve is established daily by analyzing a minimum of two standards, one of which
is a calibration blank. The calibration is monitored throughout the day by analyzing a continuing
calibration blank and a continuing calibration verification standard. The standard must meet
established criteria as described in the method.

An interelement check standard is analyzed at the beginning of each analytical run to verify that
interelement (between analyte metals) and background correction factors have remained constant.
Results outside of the established criteria trigger reanalysis of samples.

Each AA unit is calibrated prior to analyses being conducted. A calibration curve is prepared
with a minimum of a calibration blank and two standards, and then verified with a standard that
has been prepared from an independent source at a concentration near the middle of the
calibration range. The calibration is verified on an ongoing basis with a midpoint calibration
standard to ensure that the instrument meets established acceptance criteria. The method of
standard additions is used when matrix interferences are present.

6.4.6 Documentation

Documentation of all calibration activities will be maintained by the laboratory and will also be
submitted with the data packages. This information will become a part of the permanent project
record and could be retrieved as necessary.

6.5 INTERNAL QUALITY CONTROL CHECKS

Two types of QA checks will be utilized to assess the production of analytical data of known and
documented quality. These include:

| Program quality assurance
. Analytical method quality control
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6.5.1 Program Quality Assurance
The stated objectives of the laboratory QA/QC Program are to:

o Ensure that all procedures are documented, including any changes in
administrative and/or technical procedures

. Ensure that all analytical procedures are conducted according to sound scientific
principles and have been validated

. Monitor the performance of the laboratory by a systematic inspection program
and provide for corrective action as necessary

o Collaborate with other laboratories in establishing quality levels, as appropriate
. Ensure that all data are properly recorded and archived

All laboratory procedures are documented in writing as either 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 corporate quality assurance
plan and SOPs. These specifications include the types of audits required (sample spikes,
surrogate spikes, reference samples, controls, blanks), the frequency of each audit, the
compounds to be used for sample spikes and surrogate spikes, and the quality control acceptance
criteria for these audits.

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. It is expected that sufficient volume of samples will be collected for reanalysis.
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6.5.2 Analytical Method Quality Control

The QC level of effort for analyses to be used for the Cannon AFB, Fire Training Area No. 4
investigation is summarized in Table 6-1.

Matrix Spike. A matrix spike (MS) is an environmental sample to which known
concentrations of analytes have been added. The matrix spike is taken through the entire
analytical procedure and the recovery of the analytes calculated. Results are expressed as
percent recovery of the known amount spiked. The matrix spike is used to evaluate the effect
of the sample matrix on the accuracy of the analysis. Matrix spike analysis will be designated
on the chain-of-custody by field sampling personnel. Extra sample volume will be collected for
this purpose if necessary. A determination will be made in the field concerning representative

matrices.

Matrix Spike Duplicate. A matrix spike duplicate (MSD) is a split of the environmental
sample utilized for the matrix spike which is spiked with known concentrations of analytes. The
matrix spike and matrix spike duplicate are processed, separately but in identical fashion and the
results compared to evaluate the precision and accuracy of the laboratory analysis. Results are
expressed as percent recovery and as relative percent differences (RPD) between the MS and the
MSD percent recoveries. MSD analysis will be designated on the chain of custody by field
sampling personnel.

Laboratory (or Matrix) Duplicate. A laboratory duplicate is a split of an environmental
sample, which is prepared and analyzed in a manner identical to that of the original sample. The
results are utilized to evaluate the precision of the laboratory analyses. Results are expressed
in Relative Percent Difference between analytical results for the split and the original sample.

Surrogate. A compound or compounds 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.
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Internal Standards. Internal standards performance criteria ensure that GC/MS
sensitivity and response are stable during every analytical run. Internal standards are added to
every blank, sample, and duplicate, and analyzed to verify that all retention times and IS areas
are within the required criteria. Appropriate, method-required internal standards will be used
to quantitate sample concentrations and to evaluate sensitivity and stability of the GC/MS
system.

Method or Preparation Blank. A method blank consists of analyte-free deionized water
or Ottawa 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 the laboratory
contamination during analysis.

Laboratory Control Samples (LCS). Laboratory control samples (LCS) are
well-characterized, laboratory-generated samples used to monitor the laboratory’s day-to-day
performance of routine analytical methods. Certain LCS are used to monitor the precision and
accuracy of the analytical process independent of matrix effects. Other LCS are used to identify
any background interference or contamination of the analytical system which may lead to the
reporting of elevated concentration levels or false positive data.

The results of the LCS are compared to well-defined laboratory acceptance criteria (see Section
3) to determine whether the laboratory system is "in control". Controlling lab operations with
LCS (as opposed to MS/MSD samples) offers the advantage of being able to differentiate low
recoveries due to procedural errors from those due to matrix effects. LCSs will be used for
TRPH, metals and cyanide analyses.

6.6 LABORATORY CORRECTIVE ACTION

The laboratory QA/QC Officer or the officer’s designee shall be responsible for initiating
corrective action as necessary. Corrective action will be required if analyses of QC samples or
laboratory conditions do not meet criteria specified in the respective methods, the laboratory
quality assurance plan or the SOPs.
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The project QA/QC Officer will review the field and laboratory data generated for this project
to ensure that all project quality assurance objectives are met. If any nonconformances are
found in the laboratory analytical and documentation procedures and data assessment and
validation procedures, the impact of those nonconformances on the overall project QA objectives
will be assessed. Appropriate actions, including resampling, reanalysis, etc., may be
recommended to the Program Manager so that the project objectives can be accomplished.

6.7 DATA ASSESSMENT PROCEDURES

The reliability and credibility of analytical laboratory results are evaluated by the inclusion, as
an integral part of any analytical procedure, of a program of randomly selected replicate
analyses, and analysis of standards and spiked samples.

Precision of analytical results will be evaluated as the relative percent difference or relative
standard deviation from the mean of replicate analyses. Accuracy is reported as the percent
recovery of a parameter from a sample of known value with a given analytical procedure and
analyst.

The procedures described herein are designed to ensure precise and accurate data for each
analytical method and analyst. To ensure that reliable data continue to be produced, systematic
checks must show that test results remain reproducible and that the methodology is actually
measuring the quantity of analyte in each sample. Quality assurance must begin with sample
collection and not end until the resulting data have been reported.

Data assessment and review will be accomplished by the joint efforts of the Project QA/QC
Officer and the QA/QC Coordinator. The QA/QC Coordinator or his/her designee will review
the analytical results for compliance with the established QC criteria as described below.
Problems arising during sample collection, packing, shipping, or analysis will be taken into
consideration in the data assessment.

The following procedures will be used to evaluate data precision, accuracy, and analytical
completeness for the analyses conducted.
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6.7.1 Accuracy

Accuracy will be expressed as percent recovery for laboratory control samples as follows:

Percent Recovery = —;(:x 100

where x = the observed value of measurement
T = "true" value

Recoveries will be compared with the applicable control limits (Section 3.0) and the data
associated with outliers will be evaluated to determine its useability. The surrogate recoveries
will also be calculated as above and compared against the limits shown in Section 3.0. If the
surrogate percent recovery limits are exceeded, the data will be assessed to determine the
potential effect of the poor surrogate recovery on the reported results.

In addition, the matrix spike and matrix spike duplicate sample results will be used to calculate
the percent recovery.

Percent Recovery _ X-S
(for matrix spikes) T

x 100

where X = observed value after spike
S = sample value
T = amount spiked

These matrix spike and matrix spike duplicate percent recoveries will be compared with the
applicable control limits (Section 3.0) and the data associated with outliers will be assessed in
conjunction with other QC data to determine if the sample matrix is potentially affecting the
data adversely.
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6.7.2 Precision

Precision will be expressed as RPD for duplicate environmental samples and for duplicate

control samples, as follows:

RPD (%) = 15PL & 100
(S+D)2
where S = first sample value (original)
D = second sample value (duplicate)

The RPDs will be compared with the applicable control limits in Section 3.0, and the effect of
inadequate precision on the associated sample data will be assessed.

6.7.3 Assessment Of Data For Completeness and Useability

Following validation of the data packages, assessment of the data with respect to fulfillment of
quality assurance objectives and useability will be accomplished by the joint efforts of the Project
QA/QC Officer and the Project Manager. This assessment will include sample collection,
sample handling, field data, consideration of blank values and field duplicate values, and
additional flagging of qualifying data for use at each site.

The analytical completeness will be calculated by the ratio of acceptable and estimated results
to the total number of analytical results requested on samples submitted for analysis.

Accepted Analytical Results + Estimated Analytical Results

% Completeness = -
Total Number of Analytical Results Requested

The percent completeness will be compared against the overall program goal of 90 percent, as
stated in the sitewide Data Collection Quality Assurance Plan (Lee Wan and Associates, Inc.
1990c). If the goal is not met, the Project QA/QC Officer and the Project Manager will decide
if the data are sufficient for the site characterization or other types of data uses. If it is judged
that the data are inadequate, additional field samples will be collected to accomplish the project
goals. Decisions to repeat sample collection and analysis may be made by the Project Manager
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and the Project QA/QC Officer based on the extent of the deficiencies and their importance in
the overall context of the project.

6.8 DATA REDUCTION, VALIDATION, AND DOCUMENTATION

The analytical data generated by the laboratory will be reviewed for accuracy, precision,
completeness, representativeness, and comparability. The data validation process for this project
will consist of data generation, reduction, and two levels of review, the first by the analytical
laboratory and the second through an independent data review.

6.8.1 Analytical Laboratory Data Review and Reporting

The first level of review, which may contain multiple sublevels, will be conducted by the
analytical laboratory Data Reviewer who has the initial responsibility for the correctness and
completeness of the data. All data are generated and reduced in accordance with protocols
specified in the analytical methodology. The laboratory Data Reviewer will evaluate the quality
of the work based on an established set of laboratory guidelines and this Workplan. This person
will review the data package to ensure that:

o Sample preparation information is correct and complete.

o Analysis information is correct and complete.

o Appropriate methods have been followed.

o Analytical results are correct and complete.

o QC samples are within appropriate QC limits.

o Special sample preparation and analytical requirements have been met.

o Documentation is complete (all anomalies in the preparation and analysis have

been documented; out-of-control forms, if required, are complete; holding times
are documented).

The laboratory will perform the in-house analytical data reduction and QA review under the
direction of the laboratory Data Review Supervisor. The laboratory Program Administrator
(PA) is responsible for assessing data quality and advising the Project Manager of any data
which were rated "preliminary" or "unacceptable", or other notations which would caution the
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data user of possible unreliability. Data reduction, QA review, and reporting by the laboratory
will be conducted as follows:

o Raw data produced by the analyst is processed and reviewed for attainment of
quality control criteria as outlined in this Workplan and/or established USEPA
methods and for overall reasonableness.

o After entry into the Laboratory Information Management System (LIMS), a
computerized report is generated and sent to the laboratory Data Reviewer.

o The Data Reviewer will decide whether any sample reanalysis is required.

o Upon acceptance of the preliminary reports by the Data Reviewer, final reports
will be generated.

Laboratory data reduction procedures will be those specified in the respective USEPA SW-846
Methods, 3rd Edition, and those described in the laboratory SOPs.

The laboratory will prepare and retain full analytical and QC documentation. For SW-846 and
other analytical methods, the following reporting requirements shall be met. The laboratory will
report the data as a group of 20 samples or less, along with QC supporting data. The laboratory
will provide the following hard copy information in each analytical data package submitted in
accordance with QA objectives for Cannon AFB:

o Chain-of-custody forms

o Cover sheet listing the samples included in the report and narrative comments
describing problems encountered in analysis

. Tabulated results of inorganic and organic compounds identified and quantified
and reporting limits for all analytes
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. Analytical results for QC sample spikes, sample duplicates, initial and continuing
calibration verifications of standards and blanks, standard procedural blanks,
laboratory control samples, and ICP interference check samples

o Tabulation of reporting limits related to the sample
. Raw data system printouts (or legible photocopies) identifying date of reported
analysis, analyst, parameters analyzed, calibration curve, calibration verifications,
method blanks, any reported sample dilutions, sample duplicates, spikes, and
control samples; sample spiking levels, preparation/extraction logs and run logs
For organic analyses, the data packages will include matrix spikes, matrix spike duplicates,
surrogate spike recoveries, chromatograms, GC/MS spectra, and computer printouts for reported
analyses and associated QC data.

For the VOC and SVOC analyses, the data packages will include, at a minimum, the following:

o Analysis Data Sheet

o Confirmation Analysis Data Sheet if applicable
o Initial Calibration Response Factors

o Initial Calibration Ion Abundance Ratios

o Calibration Verification

The narrative accompanying the data package will include the identification of samples not
meeting total QC criteria as specified in the analytical method and the laboratory data quality
review SOPs.

The data reduction and the QC review steps will be documented, signed, and dated by the
analyst.
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Laboratory qualifiers will include:

o Concentration below required reporting limit
o Concentration of chemical also found in laboratory blank

The narrative accompanying the data package will include cautions regarding nonquantitative use
or unuseability due to out-of-control QC results.

6.8.2 Independent Data Review Process

Harza will perform independent review and validation of the analytical data package in
accordance with details provided in SOP #10 (Appendix A). All critical data or ten percent of
sample data, whichever is larger, will be subjected to a complete data validation using guidance
from USEPA functional guidelines for data validation. OSWER directive "Guidance for Data
Useability in Risk Assessment” (USEPA 1990a) has been used in determining the level of
independent data review required for sample analyses to be used in risk assessment modeling.
In accordance with this OSWER directive, critical data are those data considered to be crucial
for the purposes of the risk assessment. A minimum of one sample per source, per sample
medium, per exposure pathway will be considered critical for those analytes to be used in the
risk assessment.

Laboratory analytical data packages will receive a second level of review by a designee of the
QA/QC Officer. Laboratory results will be reviewed and data qualified, if required. Sample
data may be qualified as "J" (estimated), "UJ" (not detected - estimated), or may be rejected
"R". The qualifier "U" is normally used for analytes not detected by the laboratory. Rejected
data are not usable for any purpose. Infrequently detected chemicals may be identified as
woutliers” in accordance with Risk Assessment Guidance for Superfund, Volume 1, Human Health
Evaluation Manual_(Part A) (USEPA, 1989). For this investigation, a chemical may be
identified as an "outlier" if it is detected in less than five percent (5%) of the soil samples, is

not detected at high concentrations, and there is no reason to believe that it may be present based
upon past operations at FTA #4.
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In addition, approximately five percent of all soil samples will be split and sent to a separate
quality assurance laboratory for analysis. The QA laboratory for this project is the USACE
MRD laboratory (MRDL). Comparison will be made between the analytical results for the
samples split between the contract and USACE laboratories. These interlaboratory results will
then be used in the Overall Assessment of Data for a Case for each of the analyte groupings.
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TABLE 6-1

Quality Control Level of Effort for Analytical Testing

Parameter

QC

Measure

Minimum
Frequency

Metals and Cyanide

Calibration Blank

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

Initial Calibration Verification

Daily for each instrument setup

Continuing Calibration
Verification

Beginning and end of each run;
10% frequency

Preparation Blank

One per analytical batch

Laboratory Duplicate

One per analytical batch

Matrix Spike Analysis

One per analytical batch

Laboratory Control Sample
Analysis

One per analytical batch

Analytical Spike (AA-Furnace)

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

Serial Dilution (ICP)

One per sample delivery group

Interference Check Sample (ICP)

Beginning and end of each run

Volatiles, Semivolatiles, TRPH

Laboratory Blank

One per analytical batch

Continuing Calibration

Daily for each instrument setup

Laboratory Control Sample

One per analytical batch, where
applicable

Matrix Spike Analysis

One per analytical batch

Matrix Spike Duplicate Analysis

One per analytical batch

Surrogate Spike '

Each sample

1. Surrogate spikes not required for TRPH.




7.0
DELIVERABLES

Deliverables required for the field investigation at Cannon AFB are included in the Document
Submittal Schedule on Table 7-1. Copies of deliverables to USEPA and NMED will be
forwarded by Cannon AFB in accordance with Table 7-1. Deliverables include the following:

Daily Quality Control Report. The DQCR is described in Section 5.0. For any non-
routine occurrences, the DQCR will identify problems identified, corrective actions, and
verbal/written instructions for sampling or reanalysis.

Analytical Data Package. The analytical data package will be submitted to Harza by
the contract laboratory in accordance with Section 6.8.1. The laboratory maintains detailed
procedures for laboratory recordkeeping in order to support the validity of all analytical work.
Each data set report submitted to Harza will contain the laboratory’s written certification that
the requested analytical method was run and that all analytical method QA/QC controls were
within the established control limits. The laboratory QA Director will provide Harza with QA
reports of external audits conducted by the EPA for the CLP program and by the USACE upon
request.

The QA laboratory for this project is the USACE Missouri River Division Laboratory (MRDL).
The shipping address for the laboratory is given at the end of this section. The QA laboratory
will be notified approximately one week before any QA sample shipments are shipped to the
laboratory. Advance notice also will be provided for any Saturday deliveries to MRDL to insure
that personnel will be available to receive the samples. Analytical data results from the
laboratory will be submitted to the MRDL for data validation and comparison purposes as soon
as they are available. Harza will conduct an independent QC review of analytical data, as
outlined in Section 6.8 of the Workplan and discussed in SOP No. 10. The submittals of
analytical results to the MRDL will include all sample, blank, and internal quality control results
such as spike and surrogate recoveries and agreement between replicate analyses. The data
report to the QA laboratory shall include a tabular presentation matching contract laboratory
sample identification numbers to laboratory sample identification numbers. Field duplicates and
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field blanks shall be identified as such and matched with their corresponding field samples where
applicable. Harza will submit copies of the original chain of custody forms from the contract
laboratory to serve as cooler receipt forms. These chain of custody forms will document any
problems in sample packing, chain of custody, and sample preservation.

Quality Control Summary Report. After the fieldwork has been completed and the
final analyses are completed and checked, a draft quality control summary report (QCSR) will
be prepared by Harza. The report will summarize the Daily Quality Control Reports and the
quality assurance/quality control and audit information, indicating all data that have been
compromised and the effect on data objectives, any corrective actions taken, and the overall
results of Workplan compliance. The draft QCSR is scheduled to be submitted to the USACE
Technical Manager within 30 days of the receipt of final laboratory deliverables.

Monthly Progress Reports and Schedule Updates. Harza’s Project Manager will
prepare monthly progress reports with attached confirmation notices and schedule updates for
submission to the USACE TM, Cannon AFB personnel and ACC. The reports summarize work
completed during the period and anticipated in the next period and provide explanation of
deviations from the work plan or schedule.

Soil Gas Results Report. The Soil Gas Results Report will be submitted following
completion of analysis of soil gas samples and will include recommended boring locations.
Based upon the soil gas results and discussion with USACE and Cannon AFB personnel, the
boring locations will be finalized.

RFI Report. Pre-draft, draft and final RFI Reports will be submitted following
completion of the investigation and laboratory investigations. The RFI Report will present,
summarize and document all methods and results of the investigations.

Meetings. Meetings to discuss the progress of the Cannon AFB site investigation will
be held as requested in accordance with the USACE Scope of Services. Concerns which arise
during the course of the work that may require changes to the scope of work or deviations from
the established protocols specified in the approved project plans will be discussed and resolved
at these meetings. Harza will prepare meeting minutes for distribution to attendees.
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TABLE 7-1
DOCUMENT SUBMITTAL SCHEDULE

No. OF COPIES TO
DOCUMENT RECIPIENT"

A B C D
Pre-Draft Work Plans 4 5 2 -
Draft Work Plans ? 4 5 2 -
Final Work Plans ? 5 5 2 1
Monthly Progress Reports 1 1 1 -
Daily Quality Control Reports 2 1 - -
Quality Control Summary Reports 4 5 1 1
Soil Gas Results Report ? 4 5 1 0
Pre-Draft RFI Report 4 5 2 -
Draft RFI Report ? 4 5 2 1
Final RFI Report * 4 5 2 1
Field Well Construction Logs 2 1 - -

Letter (A,B,C...) indicates addresses shown below.

Also, 1 set of IBM compatible 3.5 inch disk Word Perfect 5.1/5.2 files.
Copies submitted to U. S. EPA and NMED by Cannon AFB staff.

A. U.S. Army Corps of Engineers D. U.S. Army Corps of Engineers
Omabha District
Attn: Steve Peterson, CEMRO-ED-EC

215 North 17th Street Department of the Army
Omaha, Nebraska Attn: CEMRD-EP-LC

68102-4978 420 South 18th Street
Omaha, NE 68102-2586
(For QA Sample Shipment, add "Attention: Sample
Custodian")

Missouri River Division Laboratory

B. Cannon Air Force Base
Attn: 27 CES/CEV (Mr. John Constantine)
111 Engineers Way, Bldg. 250
Cannon AFB, New Mexico 88103-5136

C. ACC CES/ESVW
Attn: Mr. Russ Shannon
129 Andrews Street, Suite 102
Langley AFB, Virginia 23665-2769
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8.0
PRELIMINARY ARARS

8.1 GENERAL

Preliminary identification of applicable and relevant and appropriate requirements (ARARS)
pertaining to Fire Training Area No. 4 at Cannon AFB are outlined herein based upon those
generated by Woodward-Clyde Consultants for the previous (1992) investigation work plan for
Landfill No. 5. Information on the identified ARARs will be updated to reflect major regulatory
changes and/or identify revisions when the investigation results are available, in support of
health and environmental assessments. Included are preliminary chemical-specific and location-
specific ARARs and "To be considered" requirements. Identification of action-specific ARARs
can only be addressed once remedial alternatives are developed.

8.2 CHEMICAL-SPECIFIC ARARS

Chemical-specific ARARs and other criteria or guidelines to be considered are presented in
Tables 8-1 and 8-2. Chemical-specific requirements are based on health or risk-based
concentration limits of discharge limitations in environmental media (i.e., water, soil) for
specific hazardous chemicals. These requirements may be used to set cleanup levels for the
chemicals of concern in the designated media, or to set a safe level of discharge (e.g., water,
air, etc.) that may occur as part of the remedial activity.

8.3 TO BE CONSIDERED MATERIALS

"To be considered" materials (TBCs) are nonpromulgated advisories, proposed rules, criteria,
or guidance documents issued by federal or state governments that do not have the status of
potential ARARs. However, these advisories and guidance are to be considered when
determining protective cleanup levels where no ARARs exist, or where ARARs are not
sufficiently protective of human health and the environment. In these circumstances, TBC
values are used to establish cleanup targets. TBC screening values are provided Table 8-3.
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8.4 LOCATION-SPECIFIC ARARs

Location-specific ARARs are restrictions placed on the types of activities that may occur in
particular locations. Potential location-specific ARARs for Cannon AFB are presented in
Table 8-4 with an explanation as to whether the regulation is applicable or relevant and
appropriate and why. The location of a site may be an important characteristic in determining
its impact on human health and the environment; thus, individual states may establish location-
specific ARARs. These may restrict or preclude certain remedial actions or may apply only
to certain portions of a site. Examples of location-specific ARARs include federal and state
requirements for preservation of historic landmarks, endangered species and wetlands protection,
and the restrictions on management of hazardous waste in floodplain areas.
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TABLE 8-1

SUMMARY OF POTENTIAL CHEMICAL-SPECIFIC ARARS/TBCs
CANNON AFB - FIRE TRAINING AREA No. 4

Standard, Requirement, or Criteria Description Comment

FEDERAL
Safe Drinking Water Act (40 USC Sect. 300)

National Primary Drinking Water Standards
[40 CFR Parts 141, 142, (1990, 1991)

National Secondary Drinking Water Standards
(40 CFR Part 143)

Maximum Contaminants Level Goals
(MCLGs) [PL No. 99-339, 100 Stat. 642
(1986), (1990, 1991); 40 CFR 141,142]

Resource, Conservation, and Recovery Act (RCRA)

Releases from Solid Waste Management Units
(40 CFR Part 264)

RCRA Facility Investigation
Guidance (EPA, 1989)

Establishes maximum contaminant levels
(MCLs) for specific contaminants which are
health-based standards for public drinking water
systems.

Establishes secondary maximum contaminant
levels (SMCLs) which are nonenforceable
guidelines for public drinking water systems to
protect the aesthetic quality of the water.

Establishes drinking water quality goals at a
level at which no adverse health effects may
occur with an adequate margin of safety.

Subpart F (264.94) gives concentration limits in
groundwater for hazardous constituents from a
regulated unit.

Guidance levels for cleanup of contaminated
soils based on EPA-derived chronic exposure
assumptions; intended as screening levels at
RCRA facilities to determine if a more detailed
health-risk evaluation is warranted.
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MCLs are applicable for drinking water at the
tap. MCLs are relevant and appropriate for
organic and inorganic contamination of
groundwater that is or may be used for drinking.

SMCLs may be "to be considered” if
groundwater is used as a drinking water source.

MCLGs set above zero levels are relevant and
appropriate for existing or potential sources of
drinking water. MCLGs may be relevant and
appropriate if the risk posed by multiple
contaminants or pathways is in excess of 10,

Applicable if organic and inorganic contamination
of groundwater is found at a RCRA regulated
unit.

To be considered if contaminated soils are found.



TABLE 8-1

SUMMARY OF POTENTIAL CHEMICAL-SPECIFIC ARARS/TBCs

CANNON AFB, FIRE TRAINING AREA No. 4

Standard, Requirement, or Criteria

Description

Comment

Proposed RCRA Action Levels (55 FR 30798,
27 July 1990)

STATE

New Mexico Water Quality Act, 1978

New Mexico Drinking Water Regulations
(4/16/91)(New Mexico Water Supply
Regulations, Sections 202 to 203)

New Mexico Water Quality Regulations,
amended through August 17, 1991 (WQCCR
Part 3, Sections 100 through 103)

New Mexico Water Quality Regulations,
amended through August, 1991 (WQCCR
Part1, Section 101.UU)

New Mexico Hazardous Waste Act 1978

New Mexico Underground Storage Tank
Regulations, amended through July 18, 1991,
Section 1209

Risk-based action levels for contaminants in soil
which, if exceeded, would trigger the need for a
Corrective Measures Study.

Establishes MCLs and standards for sources of
drinking water.

Establishes human health, domestic water
supply, and irrigation use standards for ground
water protection.

Establishes definition of toxic pollutant based on
effects to human health and the environment.
Requires a determination of health and
environmental risk due to the presence of the
contaminant.

Sets cleanup levels for soils contaminated with
benzene, aromatic hydrocarbons, or petroleum
products.
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To be considered if contaminated soils are found.

State MCLs are applicable or relevant and
appropriate to contaminated water if the state
MCL is more stringent than federal requirements.

Applicable if remedial activities include
discharges onto or below the surface of the
ground.

Applicable if groundwater related to the source
area contains any of the contaminants listed in the
definition of toxic pollutants.

May be "to be considered” if soils are
contaminated with benzene, aromatic
hydrocarbons, or petroleum products.



TABLE 8-1
SUMMARY OF POTENTIAL CHEMICAL-SPECIFIC ARARS/TBCs
CANNON AFB, FIRE TRAINING AREA No. 4

Standard, Requirement, or Criteria Description Comment

New Mexico Solid Waste Regulations

New Mexico Special Waste Requirements Sets disposal levels for soils contaminated with May be "to be considered” if soils are

Regulations, adopted effective January 30, BTEX compounds and total petroleum contaminated with petroleum hydro-

1992, Part VII hydrocarbons. Also sets disposal standards for carbons and are removed and placed
asbestos waste. elsewhere.
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TABLE 8-2

POTENTIAL SITE-WIDE CHEMICAL-SPECIFIC ARARs/TBCs
GROUNDWATER QUALITY STANDARDS
CANNON AFB, FIRE TRAINING AREA No. 4

STATE STANDARDS
FEDERAL STANDARDS NMWQCC Groundwater Quality Standards (g)
SDWA Maximum
Contaminant Level RCRA Subpart F Community Other Standards
SDWA Maximum Goal (a) Concentration Limit Water Supply Human for Domestic
Parameter Type Contaminant Level (a) ARARS/TBCs (40 CFR 264.94) (b) System (h) Health Water Supply Irrigation Use

pH Field Parameter 6.5-8.5° 6.0-9.0 6.09.0
Total Dissolved Solids Indicator 500,000 ug/l® 1,000,000 ug/l 1,000,000 ug/l
Carbonate Anion
Chloride Anion 250,000 ug/l” 250,000 ug/l 250,000 ug/l
Fluoride Anion 4,000 ug/l, 2,000 ug/l" 4,000 ug/l 4,000 ug 1,600 ug/l 1,600 ug/l
N as Nitrate Anion 10,000 ug/l 10,000 ug/l(c) 10,000 ug/l 10,000 ug/l 10,000 ug/l
N as Nitrate + Nitrite Anion 10,000 ug/i(c) 10,000 ug/1(c)
N as Nitrite Anion 1,000 ug/l(c) 1,000 ug/i(c)
Potassium Anion
Sulfate Anion 250,000 ug/l” 600,000 ug/l 600,000 ug/l
Aluminum Metal 0.5 to 200 ug/1°(c) 5,000 ug/l
Antimony Metal 6 ug/1(d) 6 ug/1(d)
Arsenic Metal 50 ug/l 50 ug/l 50 uglt 100 ug/l 100 ug/l
Ba