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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VI 

1201 ELM STREET 

DALLAS, TEXAS 75270 

February 12, 1987 

Mr. Jack Ellvinger, Acting Manager 
Hazardous Waste Section 
Groundwater and Hazardous Waste Bureau 
Environmental Improvement Division 
New Mexico Health and Environment Department 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Mr. Ellvinger: 

Enclosed is a copy of the final Resource Conservation and Recovery Act (RCRA) 
Groundwater Monitoring Compliance Inspection report for the Cannon Air Force 
Base facility in New Mexico. 

This report was prepared by the Environmental Protection Agency•s Contractor. 

If you have any questions, please contact Ms. Linda Thompson at (214) 767-2850. 

Sincerely, 

~!Jiw¥~ 
~William H. Taylor, Chief U Enforcement Section 

Enclosure 
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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency, Region 6, authorized PRC Environmental 

Management, Inc. to conduct a series of RCRA gr-ound-water monitoring compliance 

inspections in the State of New Mexico. PRC subcontracted with Versar, Inc. to 

participate in these inspections and to give technical support thr.oughout the project. 

The inspection of the Cannon Air Force Base, Clovis, New Mexico facility was 

conducted on September 24 through 26, 1985. 

1.1 Inspection Objectives 

The purpose of this inspection was to evaluate the compliance of Cannon Air Force 

Base with the requirements of 40 CFR, Part 265, Subpart F. 

1.2 Scope of Activities 

Prior to performing the site inspection at Cannon Air Force Base (AFB), PRC visited 

the New Mexico Environmental Improvement Division (NMEID) offices in Santa Fe, 

New Mexico to review and collect documents pertinent to the site's RCRA-regulated 

facilities and ground-water monitoring system. Documents reviewed include: 

0 

0 

0 

All communications between NMEID and Cannon AFB concerning RCRA 
regulatory status and the RCRA ground-water monitoring system 

State RCRA inspection forms 

All completed phases of the Cannon AFB Installation Restoration 
Program (IRP) 

- 1 -
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o Closure plans concerning the site's RCRA-regulated landfill 

o Parts A and B hazardous waste applications 

o Site analytical data 

o Other site-related hazardous waste and geological studies 

Following the visit to state offices and an initial review of existing data, information 

gaps were identified. A site briefing was conducted on September 24 with the base 

commander and facility environmental personnel. Following this briefing, site 

personnel were interviewed to address information gaps in the existing data. On 

September 25 and 26, the inspecti_on team accompanied the site sampling team during 

sampling activities, witnessed all phases of well purging and sample collection, and 

obtained split "replicate" samples from the facility sampling team at the time of 

sample collection. The analytical results of samples obtained by the inspection team

are included as Appendix I. 

1.3 Inspection Personnel 

Name 

Tom Hahne 

Shin Ahn 

Ann Claassen 

Title 

H ydrogeologist 

Environmental Engineer 

Water Resources Specialist 

- 2-
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-... 2.0 SITE HISTORY AND OPERATIONS - 2.1 Site Operations - 2.1.1 Site Name and Location --- Cannon AFB is located approxfn'lately 7 miles west o.f the City of Clovis, New Mexico in .. Curry County (See Figure 1) •. The current mailing address, contact telephone number, 

- and EPA facility identification number are:· 

-- Address: Cannon AFB, - New Mexico 88103 - Telephone: 2nd Lt. Bob Walton, (505) 784-4064 - EPA Identification No.: l'JM7572124454 --- 2.1.2 Facility Description 

- The Cannon AFB is the headquarters for the 27th Tactical Fighter Wing. The facility-

·- covers approximately 4,320 acres of land and houses approximately 4,100 employees. - The site has been an active military base since 1942. Figure 2 depicts the facility as it 

""" currently appears. --- 2.1.3 Waste Materials Generated 

-- In response to a request by EPA Region 6 on November 17, 1984, Cannon AFB initiated - a hazardous waste management survey (Hazardous Materials Technical Center, 1985b) - to characterize hazardous and potentially hazardous waste streams at the main facility. -- The purpose of this investigation was to determine which waste streams were 

- ultimately disposed of in the active sewage lagoon. However, the investigation 

- characterized hazardous waste on a facility-wide basis. The results of this 

- investigation were used to compile data presented in Table 1. -- - 3--
• -
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10 

The general location of the Cannon AFB Facility (Regional 
potentiometric surface of the High Plains acquifer is also shown, 
modified after CH2M HILL, 1983) 
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Figure 2: The Site Layout. and Areas Studied in IRP records search (Modified 
after CH2M HILL, 1983) 
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TABLE. 1: HAZARDOUS WASTE MATERIALS GENERA TED 

Descriptions Hazardous Waste No. Annual Amount* 

Carbon Remover 0002 5 gallons 

Electrolyte 0002, 0006 12 gallons 

Mercury 0009 20 pounds 

Sulfuric Acid 0002, 0008 912 gallons 

Paint Waste 0001, 0007 1500 gallons 

Paint Thinner 0001, 0007 300 gallons 

Methyl Ethyl Ketone Ul59 500 gallons 

Toluene U220 50 gallons 

Turco 6542 FOOl 1320 gallons 

Spent fixer DOll 900 gallons 

Notes: 

Compiled from data presented in "Hazardous Waste Management Survey, Cannon 
Air Force Base," (Hazardous Material Technical Center, 1986b.) 

* Estimates are based on 1984 inventories by Cannon AFB officials (Hazardous 
Materials Technical Center, 1985b). 

- 6-
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2.2 Waste Disposal Practices 

2.2.1 Past Waste Disposal 

The facility has been operational since 1942, and hazardous wastes were generated and 

disposed of on-site until approximately 1982. As a result of this extended period of 

disposal, both disposal methodologies and disposal locations have varied. The facility 

has been the focus of extensive IRP activities to identify past disposal methods and 

impacted areas. The scope of this report is limited to those areas currently considered 

as RCRA regulated or potentially -RCRA regulated. Figure 2 illustrates the sites 

identified in the IRP study. 

Landfill No. 5 operated as a multi-purpose landfill, receiving both industrial waste and 

domestic waste, during the period from 1968 to 1983 (Hazardous Materials Technical 

Center, 1985c). Landfill No.5 is shown in Figure 3. Disposal practices from 1968 to 

1972 involved burning of wastes and subsequent burial. Since 1972, waste has been 

directly buried in trenches. Boring data indicate that wastes were not containerized at 

the time of burial (Hazardous Materials Technical Center, 1985c). Trench No.3 

received waste during 1981, and it is likely that the waste types received approximate 

those listed in Table 2. An inventory of hazardous waste likely to have been disposed of 

at the site (Hazardous Materials Technical Center, 1985c) supports this assumption. 

- 7-
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TABLE 2: ESTIMATED INVENTORY OF HAZARDOUS WASTE 
DISPOSED OF IN TRENCH NUMBER 3 

Amount 
Hazardous Waste (in Pounds) 

Methyl Ethyl Ketone 3,565 

Toluene 3,906 

Methyl Isobutyl Ketone 936 

C yclohexanone 216 

Xylene 14-4 
-

Ethylene Glycol Monobutyl Ether 144 

Lead 54 

Chromate 36 

Source: Hazardous Materials Technical Center, 1985c. Closure and Post-Closure Plans 
for Landfill Trench at Cannon Air Force Base. 
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Four other areas were identified during the site visit and/or records review that may 

warrant RCRA status. These include: site No. 11, the test engine overflow pit and 

leachate field; site No. 12, the stormwater collection point;· site No.9, the fire 

department training area No. 4; and the sewage treatment lagoon. All of these sites 

received waste after the RCRA regulatory "interim status" effective date of November 

19, 1980. 

Site No. 11 has been operational since 1965. Oils and solvents from an oily water 

separator were released as uncontained overflow on a frequent basis until 1982. In 

1982, an overflow pit (engine test- cell overflow pit) was installed to contain overflow 

from the separator. This pit was recently rebuilt and equipped with a concrete liner. 

At the time of the inspection, oily r~sidue was observed on the ground surface near the 

oily water separator. Review of analytical data from corings drilled in the immediate 

area of site No. 11 (from the unreleased draft IRP, Phase II report) indicates that soils 

may be contaminated with lead; 

Site No. 12 is a naturally occurring Playa Lake that has been receiving stormwater 

discharge throughout the operational history of the facility. This site receives waste 

solvents from the aircraft washrack and runoff from the runway. Analytical data for 

shallow corings drilled in the Playa Lake area (from the unreleased draft IRP, Phase II 

report) indicate that sediments may be contaminated with arsenic, chromium, lead, 

cadmium, zinc, and silver. Observations at the time of the inspection did not reveal 

any visual evidence of contamination. 

The above information concerning sites No. 11 and 12 was based on a brief on-site 

review of an unreleased draft report. The inspection team contacted Jim Henderson of 

- 10-
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NMEID on January 20, 1987 to try to verify and quantify this information. Mr. 

Henderson stated that the report was released in final form in September 1986. The 

report is titled "Installation Restoration Program, Phase 2, Confirmation, 

Quantification, Stage 1" and was written by Radian Corporation. Mr. Henderson 

indicated that he could not verify or quantify the information due to the abundance of 

analytical information and the final report format. It is our understanding that the 

results were not tabulated, that results were reported as total metals values, and that 

extraction procedure toxicity measurements were not run. 

Site No.9 is the current fire department training area No 4. This site has been in use 

since 1961. From 1961 to 1974, this area was used to drain waste fuels from trucks and 

to drain runoff from fuel truck cleaning operations. From 1974 to 1975, mixed solvents, 

waste, oils, and jet fuel were burned at the site. Since 1975, this area has been used to

burn only recovered jet fuel. The IRP records search (CH2M HILL, 1983) indicates that 

this facility was actively used at the time of the study and that visual contamination 

was evident at that time. 

The operational history of the sewage treatment lagoon is not known. A study was 

performed in 1985 (Hazardous Materials Technical Center, 1985b) to determine whether 

hazardous waste was entering the lagoon. This study concluded that some minor 

amounts of potentially hazardous waste have entered the sanitary sewage system. The 

lagoon was originally unlined; Cannon is in the process of installing a liner (Henderson, 

1987). 

According to Mr. Henderson, NMEID, this unit is currently included as a RCRA unit; the 

facility installed four monitoring wells in late 1985 (one upgradient and three 

downgradient) to monitor this unit (Henderson, 1987). 

- 11 -
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This report is based on information that the inspection team obtained prior to the site 

visit in September 1985. It does not include a discussion of RCRA-regulated units 

added to the ground-water monitoring program areas (or their respective ground-water 

monitoring systems) subsequent to the CME inspection. 

2.2.2 Current Disposal Practices 

Cannon AFB is currently disposing of all hazardous waste off-site through the Defense 

Property Disposal Office. Trench No. 3 of landfill No.5 has recently been covered with 

dirt and is no longer used. Sites No. 11 and 9 are currently active, although at the time 

of the inspection, site No.9 had not been used within the last year (Walton, 1985). 

Cannon AFB is attempting to delist the sewage treatment lagoon with respect to RCRA 

regulations (Claassen, 1985). 

2.2.3 Regulatory History 

A Notice of Violation (NOV) was issued by the NMEID to Cannon AFB on November 13, 

1984. The primary focus of this NOV was the lack of ground-water monitoring at 

trench No. 3 of landfill No. 5. Under this notice, Cannon AFB was required to comply 

with the provisions of 40 CFR, Part 265, Subpart F (or state interim status regulatory 

equivalent). A second NOV was issued on December 21, 1984, which addressed the issue 

of closure and post-closure plans for landfill No. 5. In addition, inquiries were issued 

concerning treatment of hazardous waste in the on-site sewage lagoon and storage of 

hazardous waste in a surface impoundment. 

- 12-
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A ground-water monitoring plan has been instituted at the site, and a closure and 

post-closure plan for trench No. 3 of landfill No.5 has been submitted. In addition, 

Cannon AFB is currently attempting to delist the sewage treatment lagoon on the basis 

that it currently receives no hazardous waste. 

Cannon AFB has attempted to comply with the requirements issued in the first NOV. 

According to U.S. EPA, a final compliance order was issued by NMEID in 1985; this 

compliance order addressed the issues of both NOVs and was closed in the spring of 

1985 (U.S. EPA, 1987). 

- 13-
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3.0 

3.1 

SITE HYDROGEOLOGY 

Geologic Setting 

The Cannon AFB facility is located in the Southern High Plains ·of the Great Plains 

physiographic province. Locally, this region is relatively featureless with topography 

sloping in a northwest to southeast direction across the site. Surface drainage is 

generally channeled into two naturally occurring playa lakes (site No. 12 on Figure 2 

and the playa adjacent to the sewage lagoon). 

The stratigraphic section for the site area is illustrated in Figure 4. The Ogallala 

formation of Tertiary age lies as an uncomformity over the "redbeds" of Triassic age. 

In the site area, the depth to the Tertiary/Triassic interface is estimated to be at 

approximately 390 feet (CH 2M HILL, 1983). A caliche bed of variable thickness occurs 

within the upper Ogallala formation. 

Boring logs from the installation of the four monitoring wells, A, B, C, and D, represent 

the bulk of the site-specific data accumulated to characterize the subsurface below a 

depth of 50 feet. Boring logs are included in Appendix II. These borings indicate that 

the Ogallala formation exhibits some variability both near the surface and at the depth 

of saturation. Near the surface, a series of silt, silty sand, and sand layers have been 

modified by the formation of a continuous caliche layer. The top of the caliche is 

present at a depth of about 5 feet below the surface. It extends to a minimum depth of 

about 10 feet at Well B and a maximum depth of about 34 feet at Well D. In this unit, 

silt and silty sand is dissected by laterally transgressive sandy layers. The silt/silty 

sand/sand layer reaches a maximum depth of about 65 feet at Well B and a minimum 

depth of about 25 feet at Well D. Below this layer, the Ogallala is predominantly 

composed of sand, but it does contain some minor silt and clay units and some 

consistent gravel layers. 

- 14-
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Figure 4: Stratigraphic Section of the Ogallala Formation and Underlying 
Triassic "Redbeds" (After CH2M HILL, 1983) 
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These deposits are generally unconsolidated, with a variable degree of calcite 

cementation evident in most borings, predominantly in the sand and gravel units. 

Lateral correlation is inconsistent, with some silt and gravel layers pinching out 

between borings. This is typical of the Ogallala formation, which was deposited as a 

regional alluvial fan at the base of the Rocky Mountains. Structurally, the Ogallalla 

pinches out against the underlying "redbeds" to the north and west of the site and 

thickens to the east of the site. 

3.2 Hydrogeology 

The site is underlain by the Ogallala formation which contains the High Plains aquifer 

of the High Plains regional ground:-water system. The High Plains ground-water system 

extends from New Mexico to South Dakota and is mostly contained in the Ogallala 

formation. 

As stated earlier, the Ogallala structurally thins to the north and west of the site and 

thickens to the east. The Ogallala pinches out to the west and north of the site, within 

the plateau region. The upper portion of the Ogallala regionally contains a resistant 

layer of caliche in its upper extent. As a result of Ogallala's termination within the 

High Plains plateau, recharge to the Ogallala occurs almost entirely within the High 

Plains region wherever the caliche unit is thinned, eroded, or non-existent. The 

recharge to the Ogallala in the site area is estimated at 0.5 to 0.8 inch per year (CH2M 

HILL, 1983). 

Well installation boring logs indicate that the aquifer system was first breached in the 

borings at a depth of 327 to 345 feet below ground surface. After well implacement 
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and stabilization, water levels were recorded at depths of generally 260 to 265 feet 

below ground surface. This indicates that the Ogallala in the southern site area is under 

confined conditions. The overlying confining layer appears to be a well cemented layer 

of variable sand or gravel. The underlying confining layer is assumed to be the 

"redbeds" but none of the wells were drilled to this depth. 

At the time of the inspection, site sampling team members were not able to access the 

wells to obtain water level measurements. Versar constructed potentiometric surface 

maps from data for the four quarters of 1985. The quarterly potentiometric surfaces 

are depicted in Figures 5, 6, 7, and 8_. Well measurements obtained by facility personnel 

for the four quarter in late September 1985 were obtained from U.S. EPA after the 

sampling was completed (U.S. EPA, 1987). 

The potentiometric surface maps from the four 1985 quarterly sampling events indicate 

that the direction of ground-water flow is relatively uniform to the southeast. This 

result supports the facility's assumption of flow direction used to place the monitoring 

wells. There does not appear to be any seasonal fluctuation in the direction of ground

water flow. The ground-water levels for September are depressed when compared to 

the other quarters; this is expected due to seasonal agricultural evapotranspiration and 

recharge patterns. 

- 17-



f !II 

-
-
'"" 

--
-
-
·--
-----
-
--

-
-
-

+ NoP.rH 

s 

• ;.;ooo. ·1o 

0 1100 

FEET 

Figure 5: Potentiometric Surface of the High Plains Aquifer in the Landfill 
No.5 Area, Constructed from First Quarter 1985 Data (Modified 
after Radian, 1985) 
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Figure 6: Potentiometric Surface of the High Plains Aquifer in the Landfill 
No. 5 Area, Constructed from Second Quarter 1985 Data (Modified 
after Radian, 1985) 
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Figure 7: Potentiometric Surface of the High Plains Aquifer in the Landfill 
No.5 Area, Constructed from Third Quarter 1985 Data (Modified 
after Radian, 1985) 

- 20-



r 1 

wv>} 

~-

J'fii<H 

---
·~ 

-
A<IM 

-

-

-

-

-

-
-
-

t 
. A 
·~003.3'8 

No~'tl-4 

~_,o':7 

y 

0 4oo 

Figure 8: Potentiometric Surface of the High Plains Aquifer in the Landfill 
No.5 Area, Constructed from Fourth Quarter 1985 Data (Modified 
after Radian, 1985) 
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Boring data from the site indicate that the caliche layer is persistent across the site. 

However, boring data also indicate that the layer is thinned and discontinuous (Boring 

Nos. 31 and 3E) at some locations on the site. Considering the recharge characteristics 

of the High Plains ground-water system, it is possible that in areas where a persistent 

hydraulic driving force (that is, a surface body of water or persistent drainage course) 

exists, a potential for recharge to the aquifer within the site area exists. Potential 

areas of infiltration include the landfill areas, site No. 11, site No. 12, and site No.9. 

However, it should be noted that the ground-water system in the south site area is 

under confined conditions. This fact somewhat lessens the potential for recharge where 

the confining unit is present. 

3.3 Surface Water 

The site area receives an estimated 14 inches of precipitation per year. Most of the -

precipitation that falls in the site area drains naturally into two on-site playas. Due to 

the high evapotranspiration rate and low precipitation, the site area has a net water 

balance of approximately -55 inches. Under natural conditions, the playas do not 

contain impounded water in the site area. However, site No. 12 obtains additional 

runoff from the storm sewer system, and the playa located at the east side of the 

facility obtains treated sewage effluent. As a result, the playas may contain impounded 

surface water for much of the year. At the time of the inspection, site No. 12 (the 

western site playa) was observed to contain standing water and supported typical 

marshland flora. 

Two surface impoundments also contain standing water on a regular basis. These 

include the engine test cell overflow pit and the sanitary sewage treatment system. No 

other perennial surface water bodies were observed in or near the site area during the 

inspection. 
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4.0 GROUND-WATER MONITORING SYSTEM EVALUATION 

4.1 Monitoring Well Location and Construction 

4.1.1 Monitoring Well Location 

Four monitoring wells were installed by Cannon AFB during the period from December 

1984 through January 1985. The locations of these four wells were indicated on 

Figure 3. These wells were installed to assess ground-water contamination from the 

RCRA-regulated trench No. 3 of landfill No. 5. 

Ground water flows to the southeast (see Section 3.2) in the landfill No. 5 area. Four 

monitoring wells have been installed around the perimeter of landfill No. 5. The site 

ground-water monitoring system uses well A as the upgradient well and wells B, C, and 

D as downgradient wells for the regulated unit. 

The initial objectives of the well installation were primarily "to determine the nature, 

extent and rate of migration of possible ground-water contaminants emanating from the 

site ••• ," and secondly, "to potentially satisfy the requirements of RCRA 40 CFR 265" 

(RADIAN Corporation, 1984). Considering the indicated direction of ground-water 

movement, it appears that the second objective may not have been met. 

Under strict interpretation of 40 CFR, Part 265, Subpart F regulations, one well must 

be placed upgradient of the management area and must be unaffected by the facility 

(40 CFR 265.91 (a) (1) (ii)) and three wells must be located downgradient of the waste 

management area. The RCRA-regulated waste management unit considered in the 
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closure plan is trench No. 3. Trench No. 3 occupies a position at the southeast corner 

of landfill No. 5 (see Figure 3). Currently two problems exist with respect to 

monitoring well location; first, only well B may be hydraulically downgradient from the 

regulated unit, and second, the upgradient well is in a location that may be 

downgradient from other on-site units identified in the Phase II (IRP) presurvey (Sites 

No. 11 and No. 12 on Figure 2). It should be noted that the September 1986 final IRP, 

Phase II, Confirmation, Quantification, Stage I study report may provide valuable 

information concerning any contamination at these units. 

If the owner/operator decides to _consider the entire landfill No. 5 as the waste 

management area, then the facility still may be in compliance with the second point. 

However, considering the indica ted hydraulic gradient from the second quarter (see 

Figure 6), well D may be of questionable downgradient status on a seasonal basis (during -

the spring quarter) with respect to landfill No. 5. 

It should be noted that waste disposal practices were not uniform in the trenches within 

landfill No.5. Specifically, "burn and cover" practices were in operation in the 

trenches filled prior to 1972 and landfilling of liquid waste was practiced between 1972 

and 1981. Downgradient well placement should be sensitive to these previous practices 

and monitor areas of the unit that received liquid waste. For instance, the trenches in 

the southeast corner of the landfill area were operated during a period when they may 

have received liquid waste (see Figure 3). Well D is not truly downgradient of this area 

of the landfill during all quarters (see Figures 5, 6, 7, and 8). Installing a well to the 

east of Well D or south of Well B may improve the adequacy of the monitoring system. 

Well C is truly downgradient, based on ground-water elevations during the period of 

interest. 
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Two borings were drilled through trench No. 3 at landfill No. 5 in an attempt to 

characterize the landfill contents; samples from these borings were analyzed for 

selected total metals and halogenated volatile compounds (Hazardous Materials 

Technical Center, 19&5c). The results indicate hazardous constituent levels of less than 

one part per million in the landfill. If this sampling is representative of the entire 

trench area, it suggests that the RCRA-monitored unit is an unlikely source for waste 

migration. However, it is not known whether the landfllled area received waste in a 

uniform manner. 

4.1.2 Monitoring Well Construction 

Installation records indicate that wells were constructed in the following manner. Wells 

were drilled using an air rotary rig. Wells were completed to a depth 10 to 15 feet

below the confining layer. A 15-foot long, 4-inch diameter, schedule 80 PVC casing 

with threaded joints and 0.01-inch mill slotted screens was used to construct. the inner 

casing. The screened sections were set 15 feet below the water table in a pea gravel 

pack. The gravel pack was poured to a level 5 feet above the screen. One foot of 

fine-grained sand was poured into the annular space above the pack, and 3 feet of 

bentonite pellets were placed above the sand. The bentonite was wetted and the 

annulus was cement grouted to the surface. A protective steel outer casing was 

installed at the surface, and wells were equipped with submersible, dedicated pumps 

(type not known). Inspection of the surface seal and casings at the time of the site visit 

indicated good well integrity. 
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4.2 Monitoring Data 

At the time of the inspection, the site was in its first year of moni taring. Background 

data had been accumulated for four quarterly sampling events, but statistical analysis 

of the data was not applicable at the time of the inspection. 

Review of the first three quarterly sampling analytical results indicates that 

ground-water quality results are below EPA current interim primary drinking water 

standards with the exception of fluoride levels for wells A, B, and C in the first quarter 

analyses and fecal coliform bacte_ria levels for wells B, C, and D in the first quarter 

analyses. Elevated fluoride levels may be attributed to natural background levels due 

to the age of the ground water and the Ogallala provenance and considering the lack of 

any identified fluoride-rich waste stream at the site. The cause for elevated fecal-

coliform levels is not known; however, site personnel indicate that test methods may be 

at fault. Analytical data from subsequent reporting periods do not establish a trend for 

either parameter. 

Versar obtained split samples during the fourth quarter (1985) sampling event. The 

results are included as Appendix I of this report. Data from the facivty's first three 

quarters (1985) are included as Appendix IV. Comparison of the facility's fourth quarter 

analytical data and Versar's data was not possible because the facility's data was not 

available for review at the time of this report. 

Comparison of Versar's data with the facility's first three quarters (1985) show good 

correlation. In some instances, the facility's detection limits are different than Versar's 

and comparison is difficult. For instance for chromium the facility's level of detection 
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is at or above the maximum contaminant limits for drinking water supplies. However, 

Cannon AFB's and Versar's data indicate that the monitored ground-water quality is 

good with respect to interim primary drinking water standards, 'indicators of ground

water contamination parameters, and drinking water suitability parameters. 

Some items of concern to the inspection team were noted; first is the current lack of 

analytical data for the first and third quarters of RCRA Appendix III pesticide 

constituents. This problem was addressed during the site visit. Due to a contract 

oversight, the first quarter analyses for these constituents were not obtained. It is the 

intent of the Cannon AFB personnel to have an additional sampling event to obtain the 

necessary analytes and to include this information in the first year's data base. Cannon 

AFB has agreed to conduct additional monitoring events to obtain the requisite number 

of data points for all parameters (U.S. EPA, 1987). Other problems with analytical data

are summarized in Table 2. Additionally, Cannon AFB did not measure the well water 

levels at the time of the fourth quarter (1985) sampling event. According to site 

personnel, the probe used during the previous two sampling events was not available at 

that time. Well elevations were, however, obtained 2 weeks after the completion of the 

fourth quarter sampling event. 

From the data from the first two sampling events, it is apparent that Cannon AFB 

collected and analyzed samples for the required first year RCRA interim status 

parameters, with the exceptions noted in Table 3. 

There are problems with the current acquisition of monitoring data. These problems 

may be associated with oversight during collection, laboratory oversight, or 

coordination between the sampling supervisor and the laboratory. Due to the 

- 27-



II' I 

-
-
-
-
-

-

-
,.,.. 

-
-

--
-

TABLE 3: MONITORING DATA GAPS OR PROBLEMS 

Parameter 

Pesticide/Herbicides 

Radiation 

Phenols 

TOH 

TOC 

Specific Conductance 

pH 

Fluoride 

Problem 

No data for first quarter and incomplete data for 
third quarter. 

No data for radium or gross beta. 

No data for second quarter. 

No indication that four replicates for upgradient 
well A were analyzed in the first quarter. Only 
three replicates in second quarter. Not analyzed 
in third quarter. 

No indication that four replicates for well A were 
analyzed in the first quarter. 

No indication that four replicates for well A were 
. analyzed in the first quarter. 

No indication that four replicates for well A were
analyzed in the first or second quarters. 

Not analyzed in third quarter. 

Note: This table was compiled from review of facility analytical data forms. 
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importance of data· acquisition for developing the background statistical norms for 

indicator parameters, it is recommended that current information gaps be filled by 

collection of additional data. Additionally, the development of protocol or standard 

operating procedures that will result in more complete data acquisition is suggested. 

4.3 Ground-Water Quality Assessment Plan Outline 

At the time of this inspection, the facility had not yet completed its first year of 

background ground-water monitoring. The facility contact stated that a ground-water 

quality assessment outline was not required until after completion of the first year of 

data accumulation. However, the facility provided a draft version of its Ground-Water 

Quality Assessment Plan Outline. This is included as Appendix III of this report. This 

plan roughly outlines steps to be taken in the event a statistical triggering of the RCRA 

indicator parameters occurs. Upon detecting an initial increase, the following steps 

will be taken: 

0 

0 

0 

0 

0 

0 

Wells will be immediately resampled to evaluate and confirm the initial 
analytical results. 

Sampling-event frequency will be increased to quarterly. 

TOC and TOH analyses will be replaced with TOC and TOH screens to 
quantify contaminants. 

Rates and direction of contaminant movement will be evaluated. 

Evaluation of the plume should consider listed factors and both heavy 
immiscible and lighter fractionates. 

At the time of the initial confirmation, a specific plan for a ground
water quality assessment program will be prepared by the Occupational 
and Environmental Health Laboratory Consultant Services Division. 
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The draft outline appears to describe an assessment program that is more 

comprehensive than the existing program. It allows for determining hazardous waste or 

hazardous constituents in the ground water and the rate and extent of migration. It is, 

however, vague in specifying the means necessary to achieve these milestones. In 

determination of hazardous constituents, the reference to TOC and TOH "screens" 

should be clarified, and the facility should specifically state whether its means of 

determining the rate and extent will be based on direct or indirect methods of data 

accumulation. 
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5.0 FIELD SAMPLING EVALUATION 

5.1 Sampling and Analysis Plan 

Cannon AFB's sampling and analysis plan is included as Appendix V. In general, this 

-appears to meet the requirements set forth in 40 CFR, Part 265, Subpart F. However, 

two problems were noted: (1) the analytical method for radium, gross alpha, and beta 

radiation is not listed, and (2) the method of measuring temperature is not listed. This 

may be important because the method currently used for measuring specific 

conductivity uses a probe that is not _temperature compensating. 

5.2 Sampling Methods and Equipment 

The fourth quarter sampling event was observed by the inspection team. The observed 

sampling protocol was as follows: 

0 

0 

0 

0 

0 

Wells were purged of approximately five well volumes of water 
immediately prior to sampling. 

Well water levels were not obtained due to a lack of adequate 
equipment. 

TOX samples were collected in three 40-ML VOA bottles and were not 
preserved. 

TOC, phenols, metals, radiation, and TOX samples were collected in 
quart volume "cubitainers." Pesticides were collected in amber glass 
containers with Teflon lids. 

Samples were preserved in the following manner immediately following 
collection: 

Sample bottles were lined up on the pickup tailgate and 
preservative was pipetted into samples as follows: 

Nitrates, TOC, and phenols were preserved with sulfuric acid 
to pH.::: 2. 
Metals and radiation samples were preserved with nitric acid 
to pH-=- 2. 
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5.3 

5.3.1 

0 

Pesticides and TOX samples were unpreserved. 

pH was determined in the field with a colormetric device. However, the 
facility usually uses a Hach mini meter that was not working at the time 
of the CME inspection (U.S. EPA, 1987). 

o Specific conductivity was obtained at all wells using a Hach kit. 

0 Samples were preserved by refrigeration after transport to Cannon AFB's 
Bioenvironmental Engineering facility between well sampling events. 

Field Quality Assurance Deficiencies 

Sample Handling and Contamination 

Some problems were noted with the field procedure for sample handling and for 

prevention of contamination. Significantproblems noted were: 

0 

0 

0 

0 

During the initial stage of sample collection at well A, a base operation 
interrupted sample collection. As a result, samples were left in the 
open, unattended and unpreserved, for a period of approximately 2 hours. 
All log books and sampling equipment were also left at the sampling 
point during this interruption. 

Field personnel were observed to exhale into cubitainers to inflate them. 
This process should be discontinued due to potential contamination of the 
sampling container. 

Field personnel were observed -te- smoke cigarettes in close proximity to 
samples and sample equipment. 

Field personnel used pH paper to verify acidification of preserved 
samples to pH.- 2. As part of this procedure, pH paper was dipped into 
the sample container. This procedure may lead to contamination of 
samples. 
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5.3.2 Sample Preservation and Documentation 

In general, sample preservatiQn was observed to conform to· the' requirements of the 

regulations. However, two potential problems were observed: 

0 

0 

Sample preservation methods observed were potentially excessive and 
present the possibility of contaminant introduction. During preservation, 
aliquots of nitric and sulfuric acid were handled in close proximity to 
open samples that were either unpreserved or already preserved. The 
possibility of introducing nitric acid (for example) into a nitrate sample 
or other similar contamination is possible during such handling. 

Considerable amounts of preservative were added to some samples. 
Introduction of excessive amounts of preservative should be avoided. 

Documentation problems were observed in the field. The field crew mistakenly 

identified monitoring well C as well D and vice versa during the sampling event. The 

wells are not currently labeled and, although samples were later re-labeled correctly in 

the staging area, this constitutes a system problem which should be addressed by 

permanently labeling monitoring wells. 

5.3.3 Chain-of-Custody Documentation 

All samples were pre-labeled. The inspection team did not observe that 

chain-of-custody documents were filled out during the sampling event. According to 

2nd Lt. Walton, these forms are filled out in the Bioenvironmental Engineering area 

following collection and prior to shipment. This may not present a problem at this point 

due to the small number of wells and parameters; however, it is suggested that 

chain-of-custody forms be filled out immediately after sample collection to assure the 

integrity of the custody and to aid in subsequent tracking of samples. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this inspection was to determine the compliance of Cannon AFB with 

the requirements of 4-0 CFR, Part 265, Subpart F. 

The facility installed four wells to monitor trench No. 3 of landfill No.5, which was the 

waste management area defined by the closure and post-closure plan submitted by 

Cannon AFB in 1985. Currently, the ground-water monitoring system has three 

monitoring wells that have been installed downgradient of landfill No. 5. Of these, only 
-

well B may be truly downgradien~ of the regulated No.3 trench. Additionally, 

upgradient well A is potentially downgradient of other potential solid waste 

management units (sites No. 11 and No. 12). It is recommended that the site either 

expand the waste management area to include all of landfill No. 5 (which will require a 

change in the scope of the closure and post-closure plan) or install two additional wells 

that are truly downgradient of the regulated unit. An alternative would be to monitor 

that area of landfill No.5 that received liquid waste (trenches operated between 1972 

and 1981). This would require the installation of a replacement well for well D. It is 

also suggested that data from the upgradient position of well A be closely scrutinized in 

terms of potential contamination from upgradient sources. 

Currently, the analytical data do not indicate that the site has impacted water quality 

in the landfill No. 5 area. The confined nature of the ground-water system appears to 

lessen the potential for contamination from surface sources in the landfill area, and 

subsurface soil samples in the landfill do not indicate the presence of volatile organic 

constituents above one part per million. However, due to the unconsolidated nature of 

much of the Ogallala formation, the confining unit may represent an aquitard and not 
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an aquaclude in the site area. Due to the depth of the ground-water system, it is also 

possible that subsurface infiltration of contaminants may not be vertical but may 

migrate some distance laterally before reaching the aquifer system. The present 

placement of the downgradient wells may provide, in this case, valuable data relating to 

the regulated unit. It is suggested that if additional wells are placed downgradient of 

the regulated unit to meet RCRA regulatory requirements, that the existing wells 

should be retained in the monitoring system. 

Some problems were found with both the sample handling techniques and the documen

tation of samples. The latter relates to the need to identify wells with permanent 

labels. The former requires some modification in the handling and preservation 

procedures for samples as identified in Section 5.3. 

There are gaps in the site's analytical data. These gaps appear to have resulted from 

miscommunication between the laboratory and facility personnel. SOPs should be 

developed for site-lab coordination, and additional sampling events should be conducted 

to fill existing data gaps. It should be noted that when any samples are obtained, RCRA 

regulations require that well water level measurements also be obtained. 

The RCRA status of the sites No. 11, No. 12, and No. 9 is not ascertainable without 

further investigation. If any of these sites, active since November 19, 1980, have 

received hazardous waste since this date of implementation, then these sites are not in 

compliance with the requirements of 40 CFR, Part 265, Subpart F. Due to the impact 

of the 1984 amendments to RCRA (3008 and 3004), these units may be considered 

SWMUs and fall under the regulatory requirements of 40 CFR, Part 265, Subpart F. 
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The facility should obtain the equipment necessary to measure the well depths at each 

sampling event. Additionally, the facility should allocate the time necessary for the 

sampling crew to collect and preserve the samples in an uninterrupted manner for the 

duration of each sampling event. 

Technical deficiencies and regulatory violations found at the Cannon AFB facility are 

provided below: 

(For purpose of this report, the term violation is used for practices which are not in 

accordance with the regulations set forth in 40 CFR, 265, Subpart F. Violations can be 

directly connected to specific requirements in these regulations. Practices or proce

dures not specifically prohibited by regulations set forth in 40 CFR, 265, Subpart F, but 

not meeting the spirit or intent of the regulations are termed deficiencies. Additional-

ly, practices are termed deficient if they are not equivalent to preferred methods 

recommended in guidance documents referenced in 40 CFR, 265, Subpart F. Deficien

cies, if left unattended, may lead to violations of 40 CFR, 265, Subpart F.) 

1. 

2. 

3. 

Technical Deficiences 

During the inspection it become apparent that the facility does not provide the 

time necessary for an uninterrupted sampling event. 

Monitoring wells are not currently labeled. 

The sampling protocol does not include temperature as a parameter at each 

well. 
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4. Current sample handling techniques should be modified to assure that the 

potential for contamination during sample handling is lessened. 

5. 

6. 

7. 

8. 

1. 

Pesticide parameters were not analyzed during the first quarter sampling 

event (this is not listed as a violation due to the explanation and expected 

corrective procedure outined in Section 4.2). 

The facility located upgradient well A in a position where it may potentially 

be affected by other facility contaminant sources. 

The ground-water elevation was not determined at the time of the fourth 

quarter sampling event. 40 CFR 265.92 (e) requires that the elevation of the 

ground-water surface be obtained each time a sample is collected. Well 

elevations were, however, obtained 2 weeks after the completion of the fourth 

quarter sampling event. , 

Analytical methods for radiation parameters are not included in the sampling 

and analysis plan. 

Regulatory Violations 

The site does not currently have a sufficient number of wells downgradient of 

the regulated unit (trench No. 3 of landfill No.5) • Three monitoring wells are 

required downgradient of the regulated unit (40 CFR, 265.91 (a)(2)). 
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2. 

3. 

Four replicates were not obtained for all "parameters to be used as indicators 

of ground-water contamination," as required by 40 CFR 265.92 (c)(2}. 

The facility has not analyzed for all required EPA primary interim drinking 

water standards or parameters establishing ground-water quality on a 

quarterly basis, as required by 40 CFR 265.92 (c)(l). 
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PRC Enqineering 
Su1te 600 
303 East Wacker o·r1ve 
Ch1cago. IL 60601 
312 938-0'00 
TWX 91 0<'215112 
Caole CONTOWENG 

pi'C 
Planning Research Corporation 

To: Linda Thompson, U.S. EPA Region 6 

From: Shin Ahn, PRC Environmental Management, Inc. 

Subject: Cannon AFB, New Mexico, Sampling-Field Quality Control 

Date: December 9, 1985 

Sampling was conducted on September 25, 1985. Sample replicates were obtained from 
Cannon AFB sampling personnel for all facility sampling parameters. Additionally, 
volatile organics samples were collected. Specific conductance, pH, and temperature 
were analyzed by Versar personnel in the field. Following the collection of samples, 
Versar standard operating procedures were conducted for proper sample collection, 
preservation, handling, and shipment. Chain of custody was maintained and chain of 
custody forms were completed prior to shipment of samples to Versar laboratories. · 

In order to gauge potential sources of field and laboratory error, two types of 
quality control samples were collected in two field . 

• 

• 

A field blank was poured at the sampling location at well A. This field 
blank was subsequently analyzed for all parameters . 

A triplicate sample was collected at well D. The triplicate sample was 
submitted as a blind sample to the Versar laboratory. The triplicate was 
analyzed for all parameters. 

In addition to the above quality control samples, a trip blank prepared at the Versar 
Laboratory was brought to the site. The trip blank was analyzed for only volatile 
organics. 

The results of the analyses have been tabulated and are included as an attachment to 
this memorandum. This table was prepared from the analytical data (attached in 
Appendix I) submitted to PRC from the Versar Inc. Laboratory. 

Review of the analytical results indicates that flouride levels for all wells 
exceeded the maximum contaminant level (2.4 mg/L) of the National Interim Primary 
Drinking Water Regulations (40 CFR 141). Manganese concentration (0.198 mg/L) for 
well B also exceeded the maximum contaminant level of the National Secondary Drinking 
Water Regulations (0.05 mg/L) (40 CFR 143.3). 
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SUMMARY OF ANALYTICAL RESULTS -- Field Parameter Well A Well B Well C Well D Well D Well D Blank ·-
·- Arsenic (ug/L) <10 <10 <10 <10 <10 <10 <10 - Barium (ug/L) 35 58 30 38 38 44 1.7 - Cadmium (ug/L) <10 <10 <10 <10 <10 <10 <10 ""' 

Chromium (ug/L) <3 <3 <3 <3 <3 <3 <3 -,_ 
Fluoride (mg/L) 2.7 2.5 2.6 2.6 2.6 2.6 0.01 

·- Lead (ug/L) <5 <5 <5 86 1 <5 <5 <5 ,_ 
Mercury (ug/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

""' Nitrate (mg/L as N) 1.2 0.9 1.2 1.3 1.3 1.1 <0.1 - Selenium (ug/L) 5.5 5.4 7.1 8.3 5.3 5.4 <5 ·-
Silver (ug/L) <3 <3 <3 <3 <3 <3 <3 -

,,.., Endrin (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - Lindane (ugjL) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - Methoxychlor (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
,,~ 

Toxaphene (ug/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 ··- 2,4-D (ugjL) <1 <1 <1 <1 <1 <1 <1 
,_ 

2,4,5-TP Silvex (ug/L) <1 <1 <1 <1 <1 <1 <1 -
..... Gross Alpha (pCi/L) <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <1.5 

·- Gross Beta (pC/L) 16 5.2 8 6.1 6.2 9.0 4.7 ·- Radium 226 (PC/L) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
·'~ 

Radium 228 (pc/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -
Chloride (mg/L) 53 51 54 53 52 52 <1 -

..... Iron (ug/L) 21 68 12 5.6 9.3 7.9 <3 

,,... Manganese (ugjL) 2 198 2.5 12 12 12 12 

·-
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Field 
Parameter. Well A Well B Well C Well D Well D Well D Blank 

Phenols (mg/L) 0.01 0.009 0.016 0.007 <0.005 <0.005 0.016 
(0.008)2 

Sodium (mg/L) 57.5 61.5 49.3 44.9 43.9 51.3 0.26 

Sulfate (mg/L) 110 180 99 100 94 93 <1 

pH (pH units) 7.48 7.55 7.51 7.42 

Specific Conductance3 

(umhos) 760 780 780 705 

Temperature (0 c) 19.8 15.5 19.5 19.8 

Total Organic Carbon 
(mg/L) 2.8 1.8 1.5 1.5 1.2 1.2 1.1 

Total Organic Halogen 
(mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Volatile Organics4 (ug/L) ND5 ND ND ND ND ND See 
Foot-
note 
6 

Note: 

1) The high value is almost certainly due to spurious sample concentraction. 

2) Duplicate Value. 

3) Specific conductance values reported are average values determined by Cannon AFB 
personnel. Versar YSI meter was mu1functioning at the time of sample collection. 

4) Volatile organics were also not detected in the trip blank. 

5) NO = Not Detected. 

6) Methyl Cyclopentane and Hexane were detected at 0.005 mg/L and 0.024 mg/L, 
respectively. These two hydrocarbons tentatively identified in the field blank 
are almost certainly due to spurious contamination of the blank during preparation 
in the laboratory. 
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Shin Ahn 
PRC Engineering 
303 East Wacker Drive 
suite 600 
Chicago, Illinois 60601 

December 4, 1985 

Reference: EPA Contract No. 68-01-7037; WA 223 

Dear Shin: 

Enclosed are results of chemical analyses of well water samples collected 
at cannon Air Force Base, New Mexico. This transmittal completes the analyses 
requested. Results of some analyses are presented in summary tables; results 
of pesticide, herbicide, and volatile organic compound determinations are 
provided in the laboratory report data sheets as follows: 

1. Common parameters are presented in summary form in Attachment 1. 
Results of duplicate, spike, certified standard, field blank, and 
reagent blank analyses are shown as well. 

2. Radiochemical parameters are presented in Attachment 2. 

3. EP metals concentrations are summarized in the lead table of Attach
ment 3. The laboratory reports data sheets, including results of 
quality assurance analyses, are included with the attachment. Please 
note the anomalously high lead concentration in the Well D sample. 
That value is almost certainly due to spurious sample contamination 
because it was not observed in either of the duplicate samples 
(Well E and Well F). The value should be ignored. 

4. Volatile organic compound analyses are presented in Attachment 4. 
Two hydrocarbons tentatively identified in the field blank are almost 
certainly due to spurious contamination of the blank during prepara
tion in the laboratory. No volatiles were detected in any samples. 

5. Pesticide analyses are presented in Attachment 5. No pesticides were 
detected in any of the samples. 

6. Herbicide analyses are presented in Attachment 6. No herbicides were 
detected in any of the samples at a detection limit of 1 ug/1. 

If you have any questions about the analyses, please call Wesley Bradford 
at (703) 642-6744. 

RM:mar 
Enclosut·es 

Sincerely, 

l ,), ;I.// 
I . 

Robert Murphy 
Program Manager 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: (703) 750-3000 e TELEX: 901125 
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·- ATTACHMENT 1 

·- RESULTS OF ANALYSES OF WELL ~TER SAMPLES 
(Concentrations in milligrams/liter) 

·- CANNON AIR FORCE BASE, NEW MEXICO 
PROJECT: EPA 68-01-7037, ~ 223 ·-

·-
·- Field Saq)le 

Nos. Saq)le TOX TOC Phenols Sulfate Chloride Fluoride Nitrate (N) 

-
10907-109ll Well A <0.01 2.8 0.010 llO 53 2.7 1.2 

Duplicates 2.8 1.2 - Spike* 10.9 

- 10943-10947 Well B <0.01 1.8 0.009 180 51 2.5 0.9 

'~ 
Spike 
Recovery 96\ 

·- 10952-10956 Well c <0.01 1.5 0.016 99 54 2.6 1.2 

10916-10920 Well 0 <0.01 1.5 0.007 100 53 2.6 1.3 

..... 10925-10929 Well E l <0.01 1.2 <0.005 94 52 2.6 1.3 

- 10934-10938 Well F1 <0.01 1.2 <0.005 93 52 2.6 1.1 
Dupllcates <0.01 2.6 - Spike* 12.4 - 10898-10902 Field Blank <0.01 1.1 0.016 <1 <1 0.01 <0. 1 

~ Dupllcate 0.008 

- ERA Standard 29 0.15 308 4.2 4.0 

- (Certified concentration) (33) (0. 119) (323) (4.2) (4.4) 

- *Concentration of Spike 10.0 10.0 

- Reagent Blank 0.007 0.02 0.0 

·~ 

- 1Wells E and Fare blind triplicates of Well 0 Saq)le. 

"""" --
--
""~ -
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ATTACHMENT 2 

RADIOCHEMICAL DATA 
CANNON AIR FORCE BASE. NEW MEXICO. WELLS 

PROJECT: EPA 68-01-7037. WA 223 

Well E2 
Field 

Methodl 
Well A Well B Well c Well 0 Well F2 Blank 

Parameter 
Field S!mele Number 

10912 10948 10957 10921 10930 10939 10903 

Alpha. Gross (pC/L} 900.0 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <1.5 

Alpha. Gross; Counting 
Error (pC/L} NA3 NA NA NA NA NA NA 

Beta. Gross (pC/L} 900.0 16 5.2 8.0 6.1 6.2 9.0 4.7 

Beta. Gross; Counting 
Error (pC/L} 2.8 2.0 1.7 2. 1 2.4 2.0 1.9 

Radium 226 (pC/L} 903.1 0. 1 o. 1 0.1 0.3 0.2 0.2 0.1 

Radium 226; Counting 
Error (pC/L} 0.1 0. 1 0. 1 0.1 0.1 0.1 0.1 

Radium 228. (pC/L) Footnote 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Radium 228; Counting 
Error (pC/L) NA3 NA NA NA NA NA NA 

1us EPA 600/4-80-032. August 1980. except as noted. 
2slind triplicates of Well D sample. 
3NA = Counting error not applicable when counts are below detection llmlt of the method. 
4Percibel. D.R. and Martin. D.B. 1974. Sequential Determination of Radium 226 and 228. 
Actinium 227 and Thorium Isotopes in Environmental and Process waste San.,les. Analytical 
Chemistry. 46.1742. (Method approved by EPA for analysis of drinking water) 
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ATTACHMENT 3 · 

SUMARY OF EP METALS CONCENTRATIONS IN WELL WATER 
CANNON AIR FORCE BASE. NEW MEXICO. WELLS - PROJECT: EPA-68-01-7037. WA 223 

""' 

Well A Well 8 Well c Well D Well El Well Fl 
Field 
Blank - Parameter Field S!mele Number 

10906 10942 10951 10915 10924 10933 10897 

Arsenic (ug/1} <10 <10 <10 <10 -<10 <10 <10 

Bari tJn (ug/1} 35 58 30 38 38 44 1.7 

.. - caanitJn (ug/1} <10 <10 <10 <10 <10 <10 <10 

ChranitJn (ug/1} <3 <3 <3 <3 <3 <3 <3 ·- Iron (ug/1) 21 68 12 5.6 9.3 7.9 <3 

Lead (ug/1} <5 <5 <5 86 <5 <5 <5 

Manganese ( ug/1 ) 2.0 198 2.5 12 12 12 12 

Mercury (ug/1) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Silver (ug/1} <3 <3 <3 <3 <3 <3 <3 

SelenitJn (ug/1} 5.5 5.4 7. 1 8.3 5.3 5.4 <5 

SoditJn (mg/1} 57.5 61.5 49.3 44.9 43.9 51.3 0.26 

1slind triplicates of Well D sample. 

,,~ 
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Parameter 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Silver 

Sodium 

Comments: 

L•boratory Operations 
Trace Metals Section 

Matals Results 

< Cone. in: 

S.mple 
Concentration 

3~. 

------------------
<10. --------------

<3. 
------------------

21• 

2.0 

<3. 

57500. 

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

ug/1 

Arsanic 

Lead 

Mercury 

Selenium 

Date: 19-Nov-85 
ProJect#: 914.031.03-1 
Latl#: 1457 
Sample#: 10906 
6lel! A 

Sample 
Concentration 

( 10. 

<~. 

<O. 2 

~-~ 

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

Procedure in accordance with: 
Test Methods for Evaluating 
Solid Waste, SW-646, Second Edition 
USEP~, Washington D.C., 1962 

,,.,. 6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: 17031750·3000 • TELEX: 901125 -
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Parameter 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Silver 

Sodium 

Comments: 

Laboratory Operations 
Trace Metals Section 

Metals Results 

Cone. in: 

Sample - · 
Concentration 

~a. 

<10. 

<3. 

68 •. 

198. 

<3. 

61:500. 

ug/l 

Parameter 

Arsenic 

Lead 

Mercury 

Selenium 

Procedure in accordance with: 
Test Methods for Evaluating 
Solid Waste, SW-646, Second Edition 
USEPq, Washington D.C., 1962 

Date: 1 9-N·='v-85 
ProJect#: 914.031.03-1 
Lab#: , 1461 
Sample#: 10942 

lu~! "'B 

Sample 
Concentration 

( 10. 

<5. 

<o. a 

5.4 

ss::;o VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: (703) 7!>0-::000 e TELEX: 901125 
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Parameter 

Barium 

Cadmium 

~hrol!lium 

Iron 

Manganese 

Silver 

Sodium 

Comments: 

Laboratory Operations 
Trace Metals Section 

Metals Results 

< Cone. in: ug/1 > 

Sample _ 
Concentration 

30. 

<10. 

<3. 

12.-

2.3 

(3. 

49300. 

Arsenic 

Lead 

Mercury 

Selenium 

Procedure in accordance with: 
Test Methods for Evaluating 
Solid Waste, SW-846, Second Edition 
USEPA, Washington D.C., 1982 

Date: 19-Nov-8~ 

ProJect#: 914.031.03-1 
Lab#: 1462 
Sample#: 10'351 

lv'~JI ~ 

Sample 
Concentration 

( 10. 

<5. 

<O. 2 

7.1 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: 17031 750·3000 e TELEX: 901125 
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Parameter 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Silver 

Sodium 

Comments: 

Laboratory Operations 
Trace Metals Section 

Metals Results 

Cone. in: 

Sample _ 
Concentration 

38. 

(10. 

<3. 

:5.6 

12. 

(3. 

44900. 

ug/1 

Arsenic 

Lead 

Mercury 

Selenium 

... 

Date: 19-Nov-85 
ProJect#: 914.031.03-1 
Lab#: 1458 
Sample"*= 10915 

fV,/1 7:> 

Sample 
Concentration 

< 10. 

86. 

<O. 2 

8.3· 

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

Procedure in accordance with: 
Test Methods for Eval~ating 
Solid Waste, SW-846, Second Edition 
~S~~A, Washington D.C., 1982 

Robert Maxfield, 
La Manager 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: (7031 750-3000 e TELEX: 901125 
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Laboratory Operations 
Trace Metals Section 

Metals Results 

Parameter 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Silver 

Sodium 

Comments: 

< Cone. in1 

Sample 
Concentratfon 

38. 

<10. 

<3. 

9.3 

1::. 

<3. 

43900. 

Procedure in accordance with: 
Test Methods for Evaluating 

ug/1 

Parameter 

Arsenic 

Lead 

Mercury 

Selenium 

Solid Waste, SW-846, Second Edition 
~SE~Q. Washington D.C., 1982 

Da 'C e: l '3-Nr.:•v-85 
ProJec~#: 914.031.03-1 
Lab~: 1459 
Sample#: 10924 

lve./1 £ 

Sample 
Concentration 

<10. 

<5. 

<O. 2 

5.3 ------------

Robert axfield, 
Lab Manager' 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: {7031 750·3000 e TELEX: 901125 

.. .. ··-·--·-· ·-· ·--
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Parameter 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

'Silver 

Sodium 

Comments: 

Laboratory Operations 
Trace Metals Section 

Metals Results 

< Cone. in: ug/1 

Sample _ 
Concentration 

44. 
------------------

<10. 

<3. 

7.9 

12. 

<3. 

31300. 

Parameter 

Arsenic 

Lead 

Mercury 

Selenium 

Procedure in accordance with: 
Test Methods for Evaluating 
Solid Waste, SW-846, Second Edition 
USEPA, Washington D.C., 1982 

Date: 19-Nov-85 
ProJect#: 914.031.03-1 
Lab#: 1460 
Sample#: 10933 

lve!l F 

Sample 
Concentr.ation 

<10. 

<5. 

<O. 2 

S.4 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD. VIRGINIA 22151 e TELEPHONE: (7031 750·3000 e TELEX: 901125 
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Parameter 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Silver 

Sodium 

Comments: 

Laboratory Operations 
Trace Metals Section 

Metals Results 

< Cone. in: 

Sample 
Concentration 

1. 7 

<10. 

(3. 

<3. 

<2. 

<3. 

259. 

ug/1 

Parameter 

Arsenic 

Lead 

Mercury 

Selenium 

Procedure in accordance with: 
Test Methods for Evaluating 
Solid Waste, SW-646, Second Edition 
USEPA, Washington D.C., 1962 

Date: 19-•,krv-85 
ProJect#: 914.031.03-1 
Lab#: 1456 
Samp 1 e#: 1 06'37 

Fiell ?J/~k 

Sample 
Concentration 

( 10. 

<S. 

0.2 

<S. 

anager 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGINIA 22151 e TELEPHONE: 17031 750·3000 e TELEX: 901125 

--·---- ---------· ... ·--:-- -- _____ ,.._ --·--····- .. ---·----------·····------- ·-·-· 
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l•i ~51lR, INC. LABORATORY OPERATIONS 
TRACE HETALS SECTION 

QUAL I TV ASSURANCE OATA 

Oate: 19-Nov-85 
Balch: 914.031.03-1 

ICP Analysis 
( Cone. in: ug/1 ) 

Ba Cd Cr Fe Hn Ag Na 
~-·-----------:------------I--------- I--------- I--------- I--------- I---------:---------:---------:---------: 
Peference I Found I -427.00 I 25-4.00 I 303.00 I 791.00 I 351.00 I 67.00 1-47900.00 : I. 
Standard :True I -437.00 I 235.00 I 311.00 l 796.00 I 346.00 I 69.00 1-46500.00 I 

IRel. r. Err. I -2.29 I 9.09 I -2.57 I -0.63 I 1.-45 I -1.-47 I 3.01 I I 
I ------------1---------------------------------------------------------------------------------------------CALB. BLK. IResulls I <1. I <10. · I <3. I <3. I <2. I <3. I <3-4. 

~J~EG. BLK.1 IResulls I <1. I <10. I <3. I <3. I <2. I <3. I <3-4 • 
:I~EG. BLK.2 IResulls I 

I 

:-----------1-------------------------------------------------------------------------~-------------------:Check !Found I -430.00 I 259.00 I 309.00 I 00-4.00 I ·357.00 I 69.00 1-49500.00 I 
!Standard ITrue I -437.00 I 235.00 I 311.00 I 796.00 l 346.00 I 69.00 1-46500.00 I 

IRel. r. Err. I -1.60 I 10.21 I -0.64 I 1.01 I 3.19 I 0.00 I -4.30 I 
1------------l----------------------------------------------~----------------------------------------------IOUPLICATE 11 I I 
'Sample •: ISamp. Resulll 1.70 I <10. I <3. ·I <3. I <2. I <3. I 259.00 

10897 IDup. Result I 1.90 I 27. I <3. I <3. I <2. I <3. I 290.00 
IRPD I 11.11 I - I - I - I - I - I 11.29 : : 

------------1-----------------------------------------------------------------------------------------~···-
DUPLICATE 2; l 
~;ample a: ISalllp. Resultl 

IDup. Result I 
IRPD I 

• • f f • • I I I I I 
I I I 
I I I 

I I 
I I 

I 

~-----------1---------------------------------------------------------------------------------------------5PIKE 1 ISamp. Result I 1. 70 I <10. I <3. I <3. I <2. I <3. I, 259.00 I 
:~;ample a: ISpika Resultl 192.00 I 176.00 I 193.00 I 172.00 I 192.00 I 172.00 I 2060.00 : 
I 10897 !Spike added l 200.00 I 200.00 I 200.00 I 200.00 I 200.00 I 200.00 I 2000.00 : 

lr. Recovery I 90.1~ I 99.00 I 91.50 l 96.00 I 91.00.1 96.00 I 90.05 : 
:·-----------1--------------------------------------------------------------------------------------------~ :SPIKE 2 
:sample a: 

ISamp. Resultl 
ISpika Resultl 
ISpika added I 
:r. Recovery I 

.. 

I . 
I 
I-

I I 

I I 
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VERSJ1j;!, INC. 

.. 
LABORATORY OPERATIONS 

TRACE HETALS SECTION 
QUALITY ASSURANCE DATA 

AA Analysis 
( Cone. in: ug/1 ) 

~ ~ ~ ~ 

Oat:e: l9-Nov-El5 
Balch: 914.031.03-l 

-----------·------------:---------:---------:---------1---------:---------:---------:---------:----------: 
Reference :Found : 57.00 l 3.70 l 4&.00 l 49.00 : l 
Slandard lTrue l 53.40 l 3.&0 l 45.00 : ~.20 : l 

Rel. r. Err. l &.74 : 2.79 : 2.22 l -2.39 l l 
--·---~-----=--------------------------------------------------------------------------------------------·-
CALB. BLK. :Results 
REG. BLK.1 lResults 
REG. BLK.2 lResults 

<10. 
<10. 

<0.2 
<0.2 

<5. I 

' : ' <5 •. : 
<5. 
<5. 

-----------:-------------------------------------------------------------------------~--------------------
,Check 
:Slandard 

'Found 
True 
Rel. r. Err. : 

&0.00 : 
53.40 : 
12.36 : 

2.30 : 
2.50 : 

-9.00 : 

11.00 r 
10.00 r 

1.43 r 

47.oo r 
!50.20 : 
-6.37 r 

' . ' 
: 

:-----------!----------------------------------------------------------------------------------·----------
:OUPLICATE 1 
:Sample •: 

10997 

' ' Samp. ResuU: 
10up. ResuU : 
lRPD l 

<10. 
<10. 

<5. 
<:l. 

<5. 
<5. 

:-----------:---------------------------------------------------------------------------------------------
:DUPLICATE 2l I 
:sample •: lSamp. Result: 
l 10915 IDup. ResuU I 

lRPD I 

. <0.2 
<0.2 

:-----------1-----------------------------------------------------------------------,---------------------
:sPIKE 1 
'Sample •: 

10897 

: Samp. Result l <10. l : <5. I <5. I 
lSpike Resultl 44.00 : : 74.00 I 40.00 I 
ISpike added I 50.00 : I 50.00 I 50.00 I 
:r. Recovery : 98.00 : I 149.00 I 90.00 I 

' ' 

I • 
I 

' ' ' 

-----------:---------------------------------------------------------------------------------------------
SPI~E 2 :Samp. Result: 
Sample •: !Spike Result! 

10915 lSpike added : 
I% Recovery : 

<0.2 r 
0.90 I 
1.00 : 

90.00 : I I 

' ·----------------------------------------------------------------------------------------------------------
I I 

I 1 
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ATTACHMENT 4 
RESULTS OF VOLATILE ORGANIC COMPOUND ANALYSES 

CANNON AIR FORCE BASE, NEW MEXICO 
PROJECT: EPA 68-01-7037, WA 223 
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October 16, 1985 

To: Bob Murphy ~~ ~ 
From: Scott Powers ·~~ 
Subject: Analytical- eport for 914.031.03 

The attached analytical report is for the GCMS analysis of eight 
samples for volatiles organics received in the lab on 9/27/85. 
There were no detectable levels of volatile organics in seven of 
the samples. One sample had two tentatively identified 
hydrocarbon peaks at low part per billion levels. The samples 
were analyzed using the USEPA-CLP methods. Should you have any 
questions, give me a cal!· 

6850 VERSAR CENTER e P.O. BOX 1549 e SPRINGFIELD, VIRGI~IA 22151 e TELEPHONE: 17031 750-3000 e TELEX: 901125 
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Organics Analysis Data Sheet 
(Page 1) 

--- ---::-~ 

Sarr.c:t! Numo&r 

VERSAR, INC. 
Laboratory Name: 
Lab Sample 10 No: _ __;J;_4_4_;).~fl..~.-____ _ 

Case No: 

OCRepon No: 
LOW LEVEL AQUEOUS 

Sample Matrix: --------'"7""--::~----
0ata Release Authorized By: , ~ . 

Contract No: 

CAS 
Number 

74-87-3 
74-83-9 
75.01-4 
75·00·3 
75-09·2 

'·64-1 
75-15-0 
75-35-4 
75-34-3 
, 56-60-5 
67-66-3 
107-06·2 
78-93-3 
71 ·55-6 
56-23-3 
108-05-4 
75-4:7-4 

Date Sample Received: 

Cone/Oil Factor: 

Percent Moisture: 

-Percent Moisture (Decanted): ---------

~rug/Kg CAS 
~~~ .. One) Number 

Chloromethane _J_n_,.._ 79-34-5 1. 1. 2. 2· Tetrachloroethane 
Bromomethene lOu 78-87-5 1. 2·0ichloroorooene 
Vinyl Chloride lOu 10061.02-6 Trans-1. 3-0ichloroorooene 
Chloroetnane lOu 79.01-6 Trichloroethane 
Methylene Chloride Su 124-48·1 Oibromochloromethane 
Acetone lOu 79-00-5 1, 1. 2· Trichloroethane 
Carbon Oisulfide Su 71-43-2 Benzene 
1. 1-0ichloroetnene Su 10061-01-5 ers· 1. 3-0ichlorogrooene 
1. 1-0ichloroethene Su 110-75-8 2 -Ch loroethvlvinvtether 
Trans-1. 2 ·Oichloroethene Su 75-25·2 Bromoform 
Chloroform Su 591-78-6 2-Hexanone 
1. 2-0ichloroethane Su 108-10-1 4-Met1WI·2 -Penta none 
2-Butanone lOu 127-18·4 Tetrachloroetnene 
1, 1. 1· Trichloroethane Su 108·88·3 Toluene 
Carbon Tetrachloride Su 108·90·7 Chlorobenzene 
Vinvl Acetate lOu 100-41-4 Etnvtbenzene 
9romodicnlorometnane Su 100-42-S Stvrene 

Tetal Xvlenes 

Dlta ,....,.. Qualifierl 

For IWOOf'ti"O ,..,Ill to IIIlA. 1fte fol ........ rwultl quelif'..,. are uMd. 
Adci•tiCif'lll fllga or f-• ••••'""9 ,..,Ill are .,_,qed. ~- 1fte 
defintiiOft of ..cn fl19 mu• lie nolial. 

~rug/Kg 
~rcleOnel 

Su 
Su 

Su 
Su 
Su -
Su 
Su 
Su 

lOu 
Su 

lOu 
lOu 

Su 
Su 
Su 
Su 
Su 
Su 

Value I 11'11 mull is 1 value grearer tNin or eq~l to 1fte 
dettaiCif'llimot. reoan tn. wlue. 

C Tllit flag aool•" to llftltelde Dl•ametwn wt~ere me 
ldeltllfcatiOft lias o.en -'""'*II¥ GC/1\11$. Sil'lgla 
-"'Ofttnl QIIIIC.-.~1 0 l'lg/ ul in 1M foiWII lllfiCt 
snould 01 confttmMII¥ GC/11115. U lndcau" comoound ..... arw~tvad for 11ut n« deolec!M. 

J 

R.oort t"' m•n•mum oetectoon hmtc for tile umcue wnft 
1?'11 \J •• g., 10Ul basad on_,., conc:entratoon/ 
d.lut10n CIIOftt {Thtt IS n« I'ICIUiftl¥ 1111 tnllrutnenl 
deleet"'" hm•l .J Th. footn«e 11\ould , .. 4: U· 
C.:moound was atW~IYlld f~ OIJI n« O.tK\84. T"'
numoeo 11 me ITIInomum 11\IIIIWIOII della"'" htnll for 
ll'leY~. 

lno·-:.a•"" an ntomlted ........ T'lia flag •• uNCI 111~ 
....... ., ":',.''"9 a c:oncantrltoon f~ tentato .. tY 
~')t:.'.,t·'·ed e,~~wr...!l lflllr1""1re 1 1 1 ti~~M •I ltsurr·ed 
1:;6 ...,., 11"11 mus weo::rat ~11 "''•C:-3111 :'"Ia e<esenc:e 
01 • c~oo..ncs 11'141 "'"" tna .oenuhcat•on ctoteto~ 11 .. 1 
tre :es .. •t•s leu'"'" tne -•flee clltectoon hmttllul 
a•••••• 11\an nto. 11 a . 1 OJ~ Form I 

I This flag •• uud """'-" 1111 ,,.IV!I IS found in tne ~"* 
It -IIIII umote. It ondiC.It" 00&1•011/ptOO.OII 
blanll con:amtnlloOft lnd ,..'"' 1111 a.lt.l uur to take 
IOO'OCI'IIII KIIOft. 

~ Olner soecofic flags 1nc1 loo:notn ,.,..... 01 requored to 
ptooertv ~''"" 1,1 rnu'tl ~ uwc: :!'In .,ust 0.. fu1ty 
cllscrooed •~ sucn dltcr•ctoon 11"11C""ea 10 t~• 0111 
aum,.rv '"!10"'· 

1/85 
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-
S•mpte Number 

I /C/''t 
(..- 'v '+ -

Organics Analysis Oata Sheet 

Tenatively Identified Compounds -
CAS ,,....- RT or Scan Eftimated 
N......_ - Colftjaund N.,.. Number C:oncetnnaon -- (UW/1 or UWI11g) 

- 111" \T~-t;JJu,.- ~~dd TIOA- - ---1. 
~ - 2. 

3. . 

4. - -

•• 
. 

- •• 
1 . 

•• - •• - ~o. -

. '. 
12. 

13. 
14. 

11. 
11. 
17. 

- 11. 

11. 

20. - 21. 

22. 
23. 
24. 

25. 
21. 
27. 

'""' 21. 
25. 

30. 
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Laboratory Name: 
VERSAR, INC. 

Organics Analysis Data Sheet 
(Page 1) 

Case No: 
/', I • I / ·-;' ' .? 
'-'·- _ _;!.._) 

Lab Sample ID No: __;.l_lf_f./-&..;;.'"""'.4-'--------
tow LEVEL AQUEOUS 

Sample Matrix:--------~------

QC Report No: 

Contract No: 

Data Release Authorized By: 7 ~ Date Sample Received: 

Volatile Compounds IJ1tlw 
Concent~ation: {9 Mediu ( ·rcle One, 

Date Extra~ed/Prepar 3o ~ 
Date Analyzed: 9, 3o. g:s-
Conc/Dil Factor. /. 0 pH------
Percent Moisture: __ .~..I~O~O~~'-..:.~%a.... _____ _ -Percent Moisture (Decanted): ---------

i 

J 

CAS 
Number 

~ug/Kg CAS 
~~;.; .. One I Number 

~rug/Kg 
~cleOnel 

74-87·3 
74-83·9 
75-01-4 
75-00-3 
75-09·2 

'·64-1 
75-15·0 
75-35-4 
75-34-3 
, 56-60-5 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-2i-4 

Chloromethane lnn 79-34-5 1 • 1. 2. 2 • T etracnloroetha ne 
Bromomethane lOu 78-87-5 1. 2-Cicntorogrot)ane 
Vinyt Chloride lOu 10061 -02·6' Trans-1. l·Oichtoroorooene 
Chloroetnane lOu. 79-01 ·6 Tricnloroettlene 
Mettlytene Chloride Su 124·48·1 C1bromoc:hloromethane 
Acetone lnn 79-00-5 1. 1. 2 ·Trichloroethane 
Carbon Cisulfide Su 71-43-2 Benzene 
1. 1 -Cichloroetnene Su 10061·01-5 CIS-·1. 3-0ichlorogrooene 
1. 1-Cichloroethane Su 110-75-8 2 -Chtoroethvtvinytetl'ter 
Trans-1. 2·Cictlloroethene Su 75-25·2 Bromoform 
Chloroform Su 591-78-6 2-Mexanone 
1. 2-Cichloroethane Su 108-10-1 4-Methvt·2·Pentanone 
2-Sutanone lOu 127-18-4 Tetrachtoroetl'tene 
1. 1. 1 ·Trichloroethane Su 108-88-3 Toluene 
Carbon Tetrachloride Su 108-90-7 Chtorobenzene 
Vinyl Acetate lOu 100-41-4 Ethytbenzene 
8romodic!'!toromethane Su 100-42-5 Stvrene 

T.otat Xvlenes 

o. .. ,....,...Qualifi .. 

For .....U"I ,..,liS to Eft>\. 1fte lollawiftt rwutts Qualif'terS are _.. 
AddotiOftel flat• or f-" .,.,,,,,.,_liS,,..·~~. u. 
defiftl1oon Clf UCft flit mu• lie noiiCI\. 

Su 
Su 

5u 
SJ.t 
Su 
Su 
Su 
Su 

lOu 
Su 

lOu 
lClu 
Su 
Su 
Su 
Su 
Su 
Su 

Y•!u- I me '""" '' • •••ue greeter than or equal to u. 
••ec~oon lilntt. riOO"' 1ne .,. • ..,.. 

C Ttti•flat aoof•ft to l'ftltCoda oarematwn -•re me 
ldanllficauon nas t~een canfarmad try GCIMS. Sinvta 
camOOMnt oastactdnC::10 "'/ul in 1M ftftll 1ar1Ct 
lllould lie canfirm.CSII¥ GCIMS. U lftdicatn camoouftd -• lftiiVad for tlut nac detected. 

Aeoon tl'le mtnu"um OIIICIIOft ltr"tl for 1~1 UmOII Wlll'l 
tt1e IJ •• g .• I CUI~-an_,., concentrauon/ 
dtlut10n tciiOI'II. CTh•• rt not necauenly t~• onttrlll"ent 
Olttc~IOr'l ltmtt .1 The lactnotl 11\ould reid. U· 
<Amooo.nd .., .. ,,.,~lor llut not dattc~.cl. The 
llumoe.- •• me mtntmum IIUtftiOia cMIICIIOft hmll lor 
11\e W"'9fe. 

J lnd•utn '" ut•matlld vwlue n,,, nao ''used an~ 

a '"''' n.; •• uMCI wtwn tNt ,,..,~, ia lound '" tl'le Cllanll 
IS -II II I aamola. ft ondocatH OOU•OIIICN'OOIOII 
tllanll can:11'""""'" and-""' •~• c. c. uaar to -.aa 
IOOI'OI)na II eel lOft. 

"M!llfl ,......,., num.at1nt; 1 conce.,trltton ror tent•ttYetY 

~X-'l•l·eod e:..,oo ... n.:a ""'"'''a I 1 rn-'O"'W •• nsu,.·eod 

~ O!,.,.r ll:*:•f•c l!a;s and footnotes ma• be recuor.cl to 
"'ooertv _,.,,,.,. tna reosulfs If usee. fl'n must c.. iuuy 
Olt<:tiO>eG 1--.:1 s..c1'1 de..:r:otoan artae""ec ro :!'Ia :.11 
lwtnrn.a,... ret;)Or"t. 

01 -an tl'le '"'liS SQeC~'Ii ~II '":2oC.Uit I., I 1)<1\~f'ICI 
al I ComOQund !Molt mHIS tne ocSenUftcaltOft CFIIIfll Oul 
~ .. resul1 •I lesstnan tna -•haG cMiect•an hmtl Oul 
graatlf' 11\an : .. a. (a 9. 10JI Form I 1/85 
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-
S•mole Number 

ltJ'IW 

- Organics Analysis Oata Sheet 

-
TentativeJy Identified Compound• 

-
CAS AT or SCM lsam•t.a 
N.,..._ - ~N--

,,..,. NUiftOet Concefttntion -- (UI/1 or llfJ/kg) 

- - /]/It? '/JY;Je.L.- 7:)~--tu-td Volt -1. -
- 2. 

3. - 4. . 
•• - --
•• - 7. - •• 
t. 

·o. - - 1. - 12. 

13. 
14. - 11. - 11. 

17. 

11. 

11. - 20. 
21. ·-

22. 
23. - 24. 
21. - 21. - 27. 

:a. 
23. 

:o. 

-
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Organic: Analysis Data Sheet 
(Page 1) 

/094 
/ue-11 (!.. 

VERSAR, INC. 
Laboratory Name: 

Lab Sample 10 No: ___ ..;..1...;.4-_li;:...-7-'--'-A,__ ___ _ 
LOW LEVEL AQUEOUS 

Case No: 

QC Report No: c; !Lf C31 J 

Sample Matrix: ---d-8-----~--....,.:;....~=----0ata Release Authorize y: ~ 7 

Contract No: 

CAS 
Number 

74-87·3 
74-83·9 
75·01-4 
75·00-3 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 

Cone/Oil Factor: 

Percent Moisture: -Percent Moisture (Decanted): ---------

t.::/i). ug/Kg CAS 
'·;;;.!ffi"=• One I Number 

1 n •• 79-34-5 1. 1. 2. 2-Tetrachloroethane 

lOu 78-87·5 1. 2-0ichloroorooane 

lOu 10061-02·6 Trans-1. 3-0ichloroorooene 

lOu- 79-01-6 Trichforoethene 

~rug/Kg 
~rcleOnel 

Su 
Su 

c;u 

Su 
' 75-09-2 Methylene Chlorade 5U 124-48-1 Oabromochloromethane Su -
) '·64-1 

75-15-0 
75-35-4 
75-3~-J 

, 56·60·5 

67-66-3 
107-06-2 

78-93-3 
71 -55·6 
56-23·5 
108-05-4 
75-2i-4 

Acetone lnn 79-00-5 1, 1. 2-Trichloroethane 
Carbon Oisulfide Su 71·43-2 Benzene 
1. 1 -Oichloroetnene Su 10061-01·5 cas·l. 3-0ichloroorooene 
1. 1 ·Oichloroethane 5-u 110-75-8 2 ·Ch loroetnvtvinvlether 
Trans-1. 2-0ichtoroethene Su 75-25-2 Bromoform 
Chloroform Su 591-78-6 2-Mexanone 
1. 2-0ichloroethane Su 108-10-1 4-Methvf· 2 -Penta none 
2-Sutanone lOu 127-18-4 Tetrachloroethene 

1. 1. 1· Trichloroethane Su 108-88·3 Toluene 
Carbon Tetrachlorrde Su 108-90-7 Chlorobenzene 

Vinvt Acetate lOu 100-41-4 Ethyl benzene 

Bromodichtoromethane Su 100-42·5 Stvrene 
Total Xvlenes 

Deca ".....,.. Quelif*-

For IWDIIfMt ,_,IU to ('A. 1M foiiGoMftt lftUitS Q~Miifierw 1re uMd. 
AddotHiftllla.tt or'-'*" e-.•ftlnt ,_,~g 1re e_.ve& ,____ 1M 
definohOft fll MCft ft .. mu• be ftDiicll. 

Su 
Su 
Su 

lOu 
Su 

lOu 
lOu 

5u 
Su 
Su 
Su 
Su 
Su 

Vtlue I IN 'ftull tl I v1fue trellllf' ~nor eQUII to 1M 
Mteaoan limo&. reoortllle Vlfue. 

C Thitllat IDOfift to pestiCide parametwn ...nere 11M 
odllt'luficltiOft 1111 been =nfo......a Do¥ GCIMS. Si"'Jie 
comoone.,t ~:~tltociOft~IO "tlul in IN tonal eariCl 
"'-ld t1e ;omo""ect "Y GC/MS. 

U lndicltft comoound -• ll\ltvad for but '* ~ecled. 
A.00t1 tl'le mon""'""' Oetea•~ lomot lor tile umpte wuft 
!'- U ;• I·· IOU) INNIS Oft,__,... eonc1ntrlto~/ 
d>l\ltiOn ICU!Iftt. !Th••" not ,_ .. wnty tile onsuumen1 
dlttectoon hmot .1 """-footnote II\Ould , .. d: U· 
c~eound wn II\I'Yred tor cut '* o.tea.a Tlw 

numoeo •• en. '"'"''""'" an.tol\lale detect,_ hmot for 
!ne U"'''ie. 

J lt-.:n:.t!ft '" IStlmltld Vllue Thta flaq •• used ••tl'let 

....,..,..., e'I:HT'\.Ih~ • conceMtrat~an for tent•tl_..lY 
~X:""Iof•e-tl c:;,m~""'f"ttl!l ~are a 1 1 re~W tl ISJU,.•ed 

o:Jt ....,., the mus swec:r11 C..ll "'~•C.JIIS lr'll prU~I"CI 

Gl 1 CO"'OOUnd I !tit """" tr'le .cSentoloCit•an O:rttl" ~ Cut 
a-. result ot lest till" tile soecofoed detect•on hmll Cui 

trea~er INft aro. te 1. tOJI Form I 

1 This n., '' uMIS .,..,.,.., ~toe II\IIY'te is found i., ,,.,. bla"* 
u-11 11 • ump11. ll•ndatn oou.aletorooeo•e 
Cia,. COI':am•.,•t•on 1nd _,. tl'le Ooltl user ta ._,, 

IOO'oonl II ICliOn. 

OV. O!ller _,,,c flags 1nd fCJC:notn .-... oe reQu•redto 
orooerJy ~ftr>e '"'<HUltS If uS«! ::'"..., "'USI 01 fu:ry 

Oeoocrooec lt"IG suo:n detcrtotoon enaCI'"ed 10 tne 134111 

'""""""' reoort . 

1/85 



-

-
--

·-

-

-

-

Emnr0 ,m.,tatlf•ctectrO" .&qe"cv. C'-• S•mo•• Ma"•9•'"•"t Cffrce. 
11 0. loa 111. Aleaa~rra. V"9'"'• 4%313 70ltSI7·Z•90 

CAS -........ 

1. -
z. 
3 • 

•• 
•• 
•• 
7 . 

•• 
•• 

10. 
11. 

12. 
13. 
14. 

11. 
11. 

17. 

11. 
11. 

20. 
21. 

22. 
22. 
24. 

25. 
21. 
'D. 

21. 

u. 
:!0. 

-

Organics Analysis Oata Sheet 
(Page 4) 

Tentaav.ty ldenafled Compound• 

-

~Name ,,..,. 

111 /J \1 ~tiT;} PL --o ,;7iu1a£ VoA 

-

--

"T•San lscimatlld 
Nume. C4ftcetttnlt10ft 

(ut/1- \1111191 

- -

I 

- I 

i 

I 

I 

! 
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Organics Analysis Data Sheet 
(Page 1) 

JIJ~/.3 

VERSAR, INC. 
Laboratory Name: 
Lab Sample 10 No: ___ l_,f.J;...f..j.,_..:..:...~.3.J.A;..,j,.,. ___ _ 

LOW LEVEL AQUEOUS 

Case No: 

QCReponNo: Cj 14 c J;:.J 

Sample Matrix: --------_..,r------:=--- Contract No: 
Oata Release Authorized By: ~ Date Sample Received: 

I 
I 

CAS 
Number 
74-87-3 
74-83·9 
75-01-4 
75-00-3 
75-09·2 

'·64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
67-S6·3 
107-0S-2 
78-93·3 
71-55-6 
56-23·5 
108-05-4 
75-27-4 

7 
• . Volatile Compounds / ~ _ 

Concentr_ption: {9 Mediu~ (Cjf.;[r!~ 
Date 'btta;,.ed/Preoa-5! }ofgs'" 
Oate Analyzed: _ ___,9"-~L22,~~A~-=-------
Cone/Oil Factor: /,Q pH ___ _ 

Percent Moisture: /004z 
Percent Moisture (Decanted): ---------

~ug/Kg CAS 
~l;cle Onet Number 

Chloromethlne 11"1 .. 79-34-5 1. 1. 2. 2· Tetr~chloroethane 
Sromometh1ne lOu 78·87-5 1. 2·0ichloroorooane 
Vinvt Chloride lOu 10061-02·6 Trans-1, 3-0ichloroorooene 
ChloroetiUine lOu 79-01·6 Trichloroethene 
Methvtene Chloride r:; 124·48·1 Oebromochloromerhane 
Acetone 1nn 79·00·5 1, 1. 2·Trichloroethane 
Carbon Disulfide Su 71-43-2 Benzene 
1, 1-0ichloroethene Su 10061-01·5 cis-1. 3-0ichloroorooe~e 
1. 1-0ichloroethane Su 110·75-8 2-Chloroernvtvinvlerner 
Trans-1, 2·0ichloroethene Su 75-25·2 Bromoform 
Chloroform Su 591· 78-6 2-Heunone 
1. 2-0ichloroethane Su 108·10·1 4-Methvi-2-Pentanone 
2-Sutanone lOu 127-18-4 Tetrachloroethene 
1, 1, 1· Trichloroethane Su 108-88-3 Toluene 
Carbon Tetracnlorrde Su 108·90·7 Chlorobenzene 
Vinvl Acetate lOu 100-41-4 Ethvlbenzene 
Bromodichlorometnane Su 100-42-5 Stvrene 

Total Xvlenes 

Dew RetiOftlftiOualifiefW 
For rwooni"l rwub to I'"- tr1e fol.......,. ,..ub Qualifiers ,,. liNd. 
~otoonat fla;t or f-natn ""'''"'"' rwub- ,,_,.9M-~. tr1e 
definotiCin of NCft flee mu• IIIII noiiCil. 

~rug/Kg 
~cleOnel 

Su 
Su 

Su 
Su 
Su -
Su 
Su 
Su 

lOu 
Su 

lOu 
lOu 

Su 
Su 
Su 
Su 
Su 
Su 

Value I N """" •• 1 wah~ ;r .. lllt' ltlan or equal to tr1e 
•cec:llllflliftloc. ,..,., tne ,.lue. 

C This flat •DOI•n to oestocode oeremeren -- 11'1 
odenttf"ocauon 1111 been confonftecl t1v GC/MS. Sift91e 
comoor-ent ~~~~oc:IC:In~10 "9/wlon en. tonal earecc 
ltloo.lld be canfirmeO bot GCIMS. U lftdatl't COir!CIOwnd -s analvted lor but nat doftec!ed. 

~ tile monomum aetectoon hmot for 1111 umooe wtll'l 
me IJ ;• ; .• 10Ul ~led on,_..,., concentratoon/ 
dolutJOn ~S. (Tho a II nat neceiMttly tl'le onttrument ••eaoon lomot .)n,. lootnata ll\ollld read· U· 
C"'"'oouna wn INiv:wd 101' Dut nat Oelec'IIICI f1'\e 
numoeo· 11 me monomum INoNOie ClelectiOft hlftll lor 
Ina :1.1"'11'8. 

J lnc . .:.atn •. 1 •sti&J1atld ~lue. l"-111 f:~ IS uMd ••• ,..,... 
-4n esurnaun9 1 COf'\Cintreuon lot ,,,.,,, .. ,~ 
•X.'I'f,e<J C:),..,-'Owll<!l"".-''' 1 ! 1 rts;)O",. '' UI.,IT•IICI 
Q/1 -•n tl'\e m•n se«:ral ~~~ '"~.c~tes ,.,, 11•eunce 
Ill I COft'CIOund 11'1411 I!'IHII!I'Ie lelentrloC.ItoOft Cllllfll Dut 
11'1 result oslell tl'len !I'll sgecoloecl rM!IC1&0ft hmll tlu! 

gru • '' !Nin nro. (e ; • I OJI Form I 

1 This flag •• usecl ~ 11'11 anafV11 is found in tne tllar'C 
11-11 11 1 umr:~te. It ond&Ca!H CIOU•DieiOtOCWitlte 
11111'111 conamonatoon lnd _,,. m• dol !.I user to !all 
IQOtOOtll tl IC110ft. 

oe- OlP'Ier -·fie flags end loc:notu ,.,..,.., !» riiQuoriiCI to 
11'001"• ~,,,... "'' rHu,l If uNCI 1!'1 ... must t1o1 fully 
dltcroOOICI I "'<I aucn a.tcroouon ar:eC!"'IICiro tne a.e:e 
tutntn.l~ 'ltOOrt. 
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Organics Analysis Oata Sheet 

-
Tentatiwty Identified Com-pounds 

-
CAS !ItT or Scan lstirMlMt 
N.,....._ - ~N_.. 

,.,..... 
NUiftOer CoiiC*lu.cion · 

(UI/1 0t 1.19/kg) 

- r/o VJtd-tlu- P~-fec.-fJ VoA - -1. -- 2. 
3. 
4. 

-

•• 
. 

. - •• - 7. 

•• -

•• - ·o. -
.1. 

12. 

13. 
14. 
11. - 11. 
17. 

- 11. 
11. 
20. - 21. 

22. 
23. 
24. 
21. 
21. - 27. - 21. 
2S. 

30 • .... 



-
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·-

-

-

-

Organics Analysis Data Sheet 
(Page 1) 

--

.,jQII :;...:: "'1 , C~l o o.._,t;f 

Laboratory Name: 
VERSAR~ INC. 

Case No: '-.lfl_f_ {' 3 I 3 

Lab Sample 10 No: --~1 t..J-.....;.'-f-~LJ;:.......~..:.-----
LOW LEVEL AQUEOUS 

Sample Matrix:---------------

QC Report No: 

Contract No: 

Oata Release Authorized By: ;;: ~ Date Sample Received: 

CAS 
Number 

74-87-3 
74-83·9 
75-01-4 
75-00-3 
75-09-2 

'-64-1 
75-15·0 
75-35-4 
75-34-3 
, 56-60-5 

67-66·3 
107·06·2 
78-93·3 
71-55·6 
56·23·5 
108-05-4 
75-2i-4 

VolatJie Compounds 

Concentr~tion: <9 
Date Extracted/Prepar 

Date Analyzed: ---l.jt.....;~;.....:;:~------

Conc/Dil Factor: 

Percent Moisture: -Percent Moisture (Decanted): ---------

~rug/Kg CAS 
~l~le One I Number 

Chloromethane ,n, 79-34-5 1. 1. 2. 2· Tetrachloroethane 
Bromomethane lnn 78-87-5 1. 2-0fchlorooropane 
Vinyl Chloride lOu 10061 ~2-8 Trans-1. 3-0ichloroorooene 
Chloroetnane lOu 79-01-8 Trichloroethene 
Methvtene Chloride 5u 124-48-1 Oibromochloromethane 
Acetone lnn 79·00·5 1, 1. 2· Trichloroethane 
Carbon Oisulfide Su 71-43-2 Benzene 
1 . 1 -Oichloroetnene Su 10061 ·01 -5 CIS·1. 3-0ichloroorooene 
1. 1 ·Oichloroethane Su , 10-75-8 2 ·Chloroetnvtvinvtetner 
Trans-1. 2-0ichloroethene Su 75-25-2 Bromoform 
Chloroform Su 591-78-8 2-Mexanone 
1. 2-0ichloroethane Su 108-10-1 4-Metl'lvt-2-Pentanone 
2-Butanone lOu 127-18-4 Tetracnloroetnene 
1. 1, 1· Trichloroethane Su 108-88-3 Toluene 
Carbon Tetrachlorrde Su 108-90-7 Chtorobenzene 
Vinvl Acetate lOu 100-41-4 Ethylbenzene 
Bromodicntorometl'lane Su 100-42-5 Styrene 

Total Xv!enes 

Deta "...,.. au.lifiets 
For reoort•"' rw1Uita to E'A. ll'le fol......,._ rwultl41181"*- ,,...,..,, 
Addotoon•l flltl or f-nalft DD~••"'"' rwiUita- .,_,...,._ ..,__, ll'le 
4efitlotoon Cll Ndl fl•t mu• 1111 UDIICft. 

~rug/Kg 
~cleOnel 

Su 
Su 

Su 
Su 
Su 
Su 
Su 
5u 

lOu 
Su 

lOu 
lOu 

Su 
Su 
Su 
Su 
Su 
Su 

v • ...,. liN '""" •• • .. , • ..,. ,,.. ... ,""'"or ~e~u•l to 1M 
dlteo:toan limoc. reoon 1M walue. 

C This flit tDOI•ft to llft!ICi<le e~~remetw" Wl'l.,.e '"
i<lemlfatoon ~ .. o.en conf,,... ~ GC/MS. Sin;le 
COiftCIOI'IeM l)eltoCIOftiie10 "f/UIItl ~ lonal lltrllct 
ll'lould be ;anfinnecl !»¥ GCIMS. U lftdiutft CIDII'ICIOUM ..... •nalvftd for but 1\at -llctld. 

Reoort ,,.,. ''"""'"""' oeteo:toOft hmot for t~• ""'"'• """ 
"'- U ;• g., IOU) tined o" necnaal'f COI\C'""'''Oft/ 
dll1.1t10t1 KliOitt. CTh•t " na1 lteCISUnly t"- otlttrume~tt 
deteo:toor\ kmot .) The lootMte 11\01.11d 118CI: U· 
Comoound wu ,,..,"*lor lll.lt I'IOC detecucs. T"'e 

""'"'~· •• tne "''""""'"' I!Uonatlle detectoon ltmot lor 
tne WmQte. 

J lndoc.Jtn '" nto,.,.ted ,..,,... Tho a !:19 '' uud eot~et 
_.,.,..,... ntll"f"...tu'Q 1 ~-.,~~ltlon tOt tenu~J..,.tY 

.X:.,,.,,~ e~,.,oown..:s .....rare 1 1 1 "'!$.,..""'0"M •tiiSutT'·ed 
Ot .....,., tl'.e mut '-""C:r11 Colli '":2•C.IIU 1~1 l)<ts~ncl 

al 1 CQ<?'OOund tnlt "'""'"• .O."!Ifoc.J!IO" croll"~ th.ll 
tne result •I less !~In tne ll)eeohecl de!ect•O" hmol Qui 
gru11r IN!" r.ro. I• g. IOJI Form I 

a This n.; '' uud -" l!'le 1!'\ll'l'!e ,. foui'ICI in rne 1111~ 
11 -u 11 1 .. mole. lloftdiCitn pou.olelptOOIDie 
biiM CQtl:lmo"IIIOft I I'M! -n'\1 t~e ~~ u .. r tO Ull. 
&PCI'aot\111 ICIIOn. 

OlfWf Ot,.,., ~ofoc flags lnd loctnorts ,.,.. oe r~e~uored to 
ptCIOiriY ~~ ..... !I'll fW'SU~I ~ us«!. ~1"1 "'US! be fully 
descr·~ 1-..:1 s..cn o.scr•ct•on I~I<:"".C 10 rne c.:a 
1vm,.,..,.,... "!!-,crt. 
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I "I 

S•mple Number - !G9 J,J._ 
Organics Analysis Oata Sheet 

Tent:atfvejy Identified Compounds 

-
CAS 

~Neme 
RT•Sca~~ EftirNted 

N.,...._ - ,,.....,.. N..,.._ Cotteentraaon 
, ••• ug/llgj 

- 11o VJof:J~ Vr~~rfetfi- VoA- - -1. -
- 2. 

3. -
4. 

•• 
- . 

-

•• 
7. - •• 
•• 
·~. -
.1. 
12. 

13. 

14. 

15. - 11. 

17. 

11. 

11. 

20. - 21. 

22. 
23. - 24. 
21. 
21. 
%7. 

21. 
u. 
~0. 



1 ''I 

-

-

·-
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-
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,,... 
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-
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,...,. 

_..,. 

--

Organics Analysis Data Sheet 
(Page 1) 

/4'!.3/ 
/Vel/ F 

VERSAR, INC. 
Case No: 

:; j I '"' ) 
- ~·I Laboratory Name: 

Lab Sample ID No: __ .~...l..:...'+.(J-~_5''-~A:...J...----
LOW LEVEL AQUEOUS 

Sample Matrix: -------7?'-~--.---
Data Release Authorized By: ~ 7 

QC Report No: 

Contract No: 

Date Sample Received: 

Volatile Compounds 

Concentrfti~n: 9 
Date Extracted/Prepar 

Date Analyzed: _--~.o~-~,.__:;.=------

Conc/Dil Factor. 

Percent Moisture: -Percent Moisture (Decanted): ---------

CAS 
Number 

~ug/Kg CAS 
~lft:t.Onet Number 

~rug/Kg 
~rcleOnel 

) 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09·2 

'-64-1 
75-15-0 
75-35-4 
75·3~-3 

, 56-60·5 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-2i-4 

Chloromethane ,n, 79-34-5 1. 1. 2. 2· Tetrachloroethane 
Bromomethane lOu 78-87-5 1. 2·0ichloroorOC)ane 
Vinyl Chloride lOu 10061-02-e Trans-1. 3-0ichloroorooene 
Chloroethane lOu- 79-01-e Trichloroethane 
Methylene Chlor•de Su 124-48-1 O•bromochloromethane 
Acetone 1n .. 79-00-5 1. 1. 2· Trichloroethane 
~rt)on Disulfide Su 71 ·43·2 Benzene 
1. 1-0ichloroetnene Su 10061-01-5 c•s-1. 3-0ichloror::~rooene 
1. 1·0ichloroetl'lane S.u 110· 75-8 2-Chloroethvlvinvletner 
Trans-1. 2 ·Oichloroethene Su 75-25·2 Bromoform 
Chloroform Su 591-78-6 2-Hexanone 
1. 2·0ichloroethane Su 108-10-1 4-Meti"'VI-2-Pentanone 
2-Butanone lOu 127-18-4 Tetracl'lloroethene 
1, 1. 1· Trichloroethane Su 108-88-3 Toluene 
~rbon Tetrachlortde Su 108-90-7 Chlorobenzene 
Vinvl Acetate lOu 100-41-4 Ethyl benzene 
Bromodicl'llorometl'lane Su 100-42-5 Stvrene 

Total Xvlenes 

Deu ,....,.,. O...lifi.,. 

For ,.._,int rftUIIa 10 EP'4. ._ fol ...... ,_111t1 qu.lif"oefS ,,. ~. 
Add••oon•• flees or,_.__ ••••"'"' ~ ,,. ·~- "'--·IN 
defiftlhOI'I "' NCfl flq ""'* ........ 

Su 
Su 

~u 

Su 
Su 
Su 
Su 
Su 

lOu 
Su 

lOu 
lClu 

Su 
Su 
5u 
Su 
Su 
Su 

Value I IN tftull is 1 value ,,.,,., 1N!n or aquel to IN 
deteaoon liln•l. reoort IN value. 

C This f1et 11101,.. •o CIIW'ICidl swrame .. rt wt~e,. tM 
ldenllficltoon l'lel DMn coni•"'*' 1:1¥ GCIMS. Sinvle 
CDmOOI'e"l oeaocodn i1:1 0 ftll/ul in tne fof\11 earea 
11\oulcS lie conformecs 0., GCIIIoiS. 

U lftdicltn CDmCIOuftd -• ll\llvad for but ,_ !Wtea.d. 
Raoan tile monomum oeteaoon ""'''for tl'le umc:ue ...,.,. 
IN U •• ; .• 10UJ tMMd o" n«ellll'f eotteentretoon/ 
4olwtoo" ec'IJOI'II. (Tho a oa ,_ ttecelllnly tl'le onaru1Mft1 
de~ec:tiO" hmot .Jl'N footnote II\OulcS reiG. U• 
C"""oouftd wat IN IVIed 101 IIIII ,_ delecled. ~ 
'"""oe' •• me ,,,,,.,., lrtaoi\IDie oetecuott ""''' for 
t:\41 U"'CCte. 

J lne•c.a:n '" ntomated V11!ue. T"'oa fl~ •t uM'2 .,,,.,. 
-"" .. ., ••l•""'tl/"\~ • concantr•uon for t1ntat1w•• 
.X"'"'...J C:)'"'-'Ounols-are a 1 1 "~"W •I ltsu,.,ed 
at ,.., • ., tl'le mus So')K:'II C:..tl '"'''""' t"ll oruence 
ol a C:)n'QOuftd tl'lll "'"' s tl'll 14entlfiC.ItiOn crnet~a tou1 
11\e retult II 1111 tl'lln 11'11 IC)eCofoed deleciiOft ltlftll CIUI 

1 Thia file •• uMd wnen .,.,. ,,.,~. it found '" ,,, 1:111n11 
II -U II I UlftOII. ft ondCilft OOU•DII/Dt~llll 

biiM con:'"'"'"'on '"" _,. tl'le d.ltl user to taae 
IOOfQ!Inlte ICtiOn. 

~ ~~"~•• ~:lu: l!ags lnd lex~:not .. """be recu"ed to 
DtOOitl¥ ~1.:-.e t"'• '""'Its II uwc. ~.., mus: be !uily 

O.t•:r•oeo 1n.1 '"'" oet.cr•otron lr.ICT"«<to t~• ilatl 
a~,~mm.~,.., re~ 

-

••••••• Ulan nto. (e 9 • 1 QJI Form I 1/85 
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-

Emnron,.,.,, •• ll•ottcttO" .A.qenc:v. CO-• s.,.,OI. Menaq•""•"' Cfftce. 
,. 0. loa 111. AleaanGtta. "''IJtn•a Ulll 7031!57·4.,90 

CAS ......... 

'· -
z. 
3 • 

•• 
•• 
I. 
7. 

•• 
I. 

10. 
11. 
12. 
13. 
1 •• 
11. 
11. 
17. 
11. 

11. 

20. 
21. 
22. 
23. 
2•. 
21. 
21. 
27. 
21. 
3. 

30. 

'i'(o 

Organics Analysis Oata Sheet 
(Page 4) 

Tentaawtv ldenaflect Compounds 

-

Cant• I liM NarM ,,....., 

\/Jot-i/u, /)62~-~u{ VOlt 

-
. -

liT or San &am. ted ,...,.._ 
COMMtNGOft 

(UI/1 or 14/kiJI 

- I -
I 

I 

I 
I 

- I 

' I 
I 
I 
I 

' 
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-

-

-

VERSAR, INC. 

Organics Analysis Data Sheet 
(Page 1) 

Case No: Laboratory Name: 
Lab Sample ID No: __ ..;.!_4.;.......;.Y..:.I..t.A.....~.... ____ _ QC Repon No: 

Date Sam"Je Received: 

.Volatile Compounds ....-111S 
Concent~ation: <9 Medium (Circle One ,If~ 
Date Extr~cted/Prepared: I D /!/ f...5 
bate Analyzed: ! D I I I !)(= 5 

I , 

LOW LEVEL AQUE~O S Sample Matrix: --------""'1-ii-~----
Oata Release Authorized By: I 

Contract No: 

Cone/Oil Factor: --~'·~D~ __ pH ________ __ 

Percent Moisture: I 00°/o -Percent Moisture (Decamed): ---------

f~ 
S.lm;:JJe Num::er 

CAS 
Number 

~rug/Kg CAS 
~~~le-Onet Number 

~rug/Kg 
~rcleOnel 

74-87-3 
74-83-9 
75-01-4 
75-00·3 
~5-09·2 

l-64-1 
75-15-0 
75-35-4 
75-3.:.-3 
, 56-60-5 
67-66-3 
107-06-2 
78-93-3 
71-55·6 
56-23-5 
108-05-4 
75-2i -4 

Chloromethane 1n-. 79-34-5 1. 1. 2. 2-Tetrachloroethane 
Bromomethane 1nn 78-87-5 1. 2-0ichlorocropane 
Vinyt Chloride lOu 10061-02-6 Trans-1, 3-0ichloroorooene 
Chloroetnane lOu 79-01-6 Trichloroethane 
Methylene Chloride Su 124-48-1 Oibromochloromethane 
Acetone lOu 79-00-5 1, 1, 2· Trichloroethane 
Cai'Oon Disulfide Su 71-43-2 Benzene 
1. 1-0ichloroethene Su 10061-01·5 cis· t. 3-0ichlorocrocene 
1. 1 -Oichloroethane Su 110-75-8 2-Chtoroethvlvinvlether 
Trans-1. 2 -Oichloroethene Su 75-25·2 Bromoform 
Chloroform Su 591-78-6 2-Hexanone 
1. 2-0ichloroethane Su 108-10-1 4-Methvl-2 -Penta none 
2-8utanone lOu 127-18-4 Tetraehloroethene 
1, 1, 1-Trichloroethane Su 108-88·3 Toluene 
Carbon Tetrachlorrde Su 108-90-7 Chlorobenzene 
Vinyl Acetate lOu 100-41-4 Ethylbenzene 
Bromodicntoromethane Su 100-42-5 Stvrene 

Total Xvlenes 

Dera "...,... O.,.lif..,. 
Far~"' ,_,Ita fiiii'A. IN follawlftt ,...,.Its q~o~~~lifiers arw IIMd. 
AdditiOnal flats ar fOGCnaln ...,..,"'"1 rwwtta arw a~~- IN 
dafiniriOft til ..en flee mut1 11e ftDICit. 

Su 
Su 

Su 
Su 
Su 
Su 
Su 
Su 

lOu 
Su 

lOu 
lOu 
Su 
Su 
Su 
Su 
Su 
Su 

Y•tue 1 me ,..utt is a ,.1.,. grwarer man or -aual ro IN 
datcuon lim•t. ,....,., !"- yalue. 

C This Reo sootielro oettrc:ida pararnetwrJ w!'lerw the 
idenrrfiCIIIon lias been confirmed bv GC/MS. Si~le 
comoonenr Orlstteidn~1 0 ~~ ul in ll'le final earaa 
should lie confirmed by GCIMS. U lnd~rn comoound -• analvnd far buln« datecrM. 

~ tl'le mrnrmum Orllectron hmrt for tlla umora wuft 
tt'4 U ;., g .• 10Ul bu~ on MCHNIY conc:•nrrarron/ 
dilutiOn ICIIOftl. (Thrs " ncn ,_...,.nly til• rnttru,_,. 
drttiCtiO"' hmrl .) ""'- footnote Sllould r1ad: U· 
ComQOUnd wu ana IV"Nd lOt tlut not OrltiCtld. Th. 
numoe• •• me mrnrmum aruunatll• Orltectron 11m11 for 
tMUmQ!e. 

J lndoUtH 1-" Ullmlled value. Thrl fiiQ ~ usad 1111'1"' 
~.en estuT~un; a concantrauon t01 t•ntltl't'OIY 
.. x~,,!,!'d c~,.,;lO""nt.:s ~A-rare a 1 1 ''"-~,w tS 11SutT·@Id 
<11 ...,., tl'loe m•n ~:·al ~11 ,,.,l,,Jtes ,.,. ptes'!ncl 
ol • ':)I'I'IOOund 11'111 meers tl'll ldentrfll:auon crr11rr~ tlul 
ll'le t~isult •• less tllan tl'le SQeerfred Orltectoon hm11 Out 

1 This n.g ''used wnen me sn411V!a is found in 11'11 tllarw 
11 -~~ as 1 umole. llrndiCitH posaoble/orOO.tlle 
blanll con:amrnatoon and -rna til a ~UI user 10 rue 
loprOQtllt• ICZIOft. 

De- Ott'ler s;>eellic flags and footnotes rnav be raaurrld to 
orooe"• ~,,..,. cr•e rnults. If usad. ll'ln must be furly 
Orlsc:rbeC ae>d sue!'! descr:~toon arra'""ecl to t!'1e <>ate 
summa,.., r~;>ol"l . 

-

gr .. ~a• INn rero. (e g. 10JI Form I 1/85 
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:~voronmental Fl•ote~::on J.t;trcv. ::..~ S•mo•• Mana9ement CHt~l. 
~ ~ 3oa a 1 8. A.lu-anar•a. Vlfljlnta 22J 1 J 703< 557 · 2490 

CAa 
NumO. 

,,96377 
2. 11/J.SI/~ 
3 • 

•• 
I. 

•• 
7 . 

•• 
I. 

10. 
11. 

12. 
13. 

1 •. 

11. 

11. 

17. 

11. 

19. 

20. 
21. 

22. 
23. 
2 •. 
25. 

21. 
27. 

21. 

29. 

30. 

Organics Analysis Oata Sheet 
(Page 4) 

Tentatively Identified Compounds 

• Compound N~e ,Netion 

MerHY'- C:)f"cUJPEKrA-NG ·voA-
H~A-NE YtJJf-

-

S•mple Number 

ltJ!!9s-

,.Tor Scan Esam•ced 
Numo. ~enmaon 

'"'Y' ... .. 
E'ib r 
~z:s Z¢ 

-

I 

i 
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Organics Analysis Data Sheet 
(Page 1) 

/0158 

Laboratory Name: 
VERSAR, INC. 

I /.Ill ,f A ' 
Case No: 

Lab Sample 10 No: __ ...;...._.:;....._'-'------- QC Report No: 

AQUEous Contract No: 

1 ~ Date Sample Received: 

LOW LEVEL 
Sample Matrix: 

Data Release Authorized By: 

CAS 
Number 

74-87-3 
74-83·9 
75·01-4 
75-00-3 
75-09-2 

'-64-1 
75-15-0 
75-35-4 
75·34-3 
156-60-5 
67-66-3 
107-06-2 

78-93·3 

71-55·6 
56-23-5 
108-05-4 

75-2i-4 

• Volatile Compounds ~ 
Concentr~t~on: 9 M~_ iu~~One) _ 

Date Extracted/Prepa~: -'3.~ 
Date Analyzed: 9(J~/ 
Cone/Oil Factor: . /. 0 pH___;_;,._ __ 

Percent Moisture: (00% -Percent Moisture (Decanted): ---------

~rug/Kg CAS 
~~~-One) Number 

Chloromethane ,,,. 79-34-5 1. 1. 2. 2-Tetrachloroethane 

Bromomethane 10u._ 78-87-5 1. 2-0ichtorocrOCJane 

Vinvt Chloride lOu 10061.02·8 Trans-1. l·Oichlorocrocene 

Chloroetha ne lO_u- 79-01·8 Trichloroethene 

Methylene Chlor~de !5U 124-48-1 Oibromoc:hloromethane 

Acetone , n,, 79-00-5 1. 1. 2-Trichloroethane 

~rbon Oisulfide Su 71-43-2 Benzene 

1 . 1-0ichtoroethene Su 10061·01-5 c:is-L 3-0ichtorocrocene 

1. 1-0ichloroethane Su 110-75-8 2 ·Chloroethvtvinvletner 

Trans-1, 2-0ichloroethene Su 75-25-2 Bromoform 

Chloroform Su 591-78-6 2-Hexanone 

1. 2-0ichtoroethane Su 108-10-1 4-Methvl· 2 ·Penta none 

2·Butanone lOu 127-18·4 Tetrachloroethene 

1, 1. 1-Trichloroethane Su 108-88·3 Toluene 

~rbon Tetrachlor•de Su 108·90-7 Chlorobenzene 

Vinyl Acetate lOu 100-41-4 Ethylbenzene 

Bromodichtorometnane Su 100-42·5 Stvrene 

T"tal Xvlenes 

Dlta ......... Quatifift 

Fari'IOOftlftl IWIUIII• IPA. a. fol..._. rwultl.,.tif'~erS ere uMd. 
Addlt.-,et flats ar f_,_ .. eliiMelftlftl IWIUftlere e_,.,.a . ....,__, a. 
ctefinltiOft of MCfl ftet ....,_tie..._ 

tG:i'i'\r ug/Kg 
~rcleOnel 

Su 
Su 

Su 

Su 
Su -
Su 
Su 
Su 

lOu 
Su 

lOu 
lOu 

Su 

Su 
Su 
Su 
Su 
Su 

Yelue I IN '"uti il • value greeter INn areQuef • 1M 

detKIIOn tim1t. reoon 111e vatue. 

C ThiS fleo laofift 10 O"IICidiiiiFIInetw" Wflete C... 
ldentlfat.-, nes been c:anlonNCI 1:1¥ GC/MS. Sin;le 
-QOI'ent Dei11C!Ofti!:IO n;tut in uw t1nat earea 
lt!Ould 0e canformecl 11'1 GCI MS. 

U lndatn camoound ""'' enatvnd far tlut rwt detected. 
A.oon tl'le '"'"'"',.'" Cletectoan hmot far tne umo11 -1ft 
!fie IJ ;• o .. IOU! bu.s on n-~ -•n~ratoon/ 
dol.noon ec:uont. (Thoa 11 not neceiMnl., tne onttrYI1Wftl 

Oltectoon iimot .) no.. footnote ~~\ovid , .. CI: U· 

~-nd WU I /'\AI~ for Out not cMIOICt~. no.. 
nymo.o· 11 Cl'le mon1m111" IMonaOII CMtiiCtoorl lomot for 
cne wmooe. 

J '""'""'"an uromarld n'ua ,.,.. : :;•0 •t uMCieotl\« 
,.,....n HUI'T"\.atlnq 1 eoncentrltlen tOt ttntlti..,.IY 

..;c .... t.foe-d C:l""'~w,-..::1 -...~er• I 1 1 fls.;'JO'"':M 11 IISUIT•ed 

OJ!//..,., r!"\1 mats s::>«:rll <:.arll on'loc~ret ,.,, g<Uence 

al • c~t\d 1~1 "'"" tna oOanufoc.IIIOft crnero.t !IYI 
11"1·• result ol lllllllln rna Sl)eCofo~ CletectoOn lomot CIYI 

or .. ,., U\en &ero. I• o. tOJt Form I 

1 Thit fl1; •• uud wnen cne enaiV!e 11 found in tne bll'* 
11 -11111 umo••- ll•l'diCitH oou.oleloroOao•• 
biiM eot~:amoMtoon 11\d -rna 1111 ~ta uMr 10 take 

-QOnlll IC!..,. 

c.- Other ~~:~~Colic lla;s a I'd looti'\Ores ,.,.,.. 0e ,_,,.,ecs to 
orooe11v 'lafone 11'11 rnuttl ~ uMCI. ~.,..,must:.. fu1ty 

Olwcr•Oecl 1--..:1 aucn CMtcr•CI•OI1 IIUC"Id :o 1:'11 <lall 

'"''",."" ,.~,. 

1/85 



. Organics Analysis Oata Sheet 

Tenudvefy Identified Compounds 

-
CAS JITorlaft I.Um•ted 
N...._ - Colftpa....,N.,. ,,. ... N...._ Coreantntion 

Cut/lor ug/kg) 

'VItJ \I Ja:f ;J u, :::De:fed d VoA - -1. -
2. 
3. 
4. 

•• 
. 

•• 
-

7 • 

•• 
•• 

•o . 
. 1. 
1Z. 
13. 
14. 
11. 

-· 11. 
17. 
11. - 11. 

20. 

Z1. . u. 
23. 
24. 

21. - 21. 
%7. 

21. 

3. 

30. 

-



t Iii 

-
-

--
--
-
·---
-

-

-

--

ATTACHMENT 5 
RESULTS OF PES1ICIDE ANALYSES ON WELL WATER SAMPLES 

CANNON AIR FORCE BASE, NBW MEXICO 
PROJECT: BPA 68-01-7037, WA 223 
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~NO: 9/t/..3/-3 

SUoM\RY DATA P~ 
FOR 5M) 

j?E.ST/CIO€' 
/f€5(.)/TS 

v~ /?1 /R4 
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WATER SURRUUA I E. I'EHt;t:N I Ht:COVERY SUMMAHY 

I r 1 ' ! I i 

68-01-6756 c ••• No. 9/f../- ()3J.c3 Ccnract Laboratory ·VERSAR, INC. Contract No. _6_8-_0_1_-6_7_57 ___ _ 

-- -------- Vot.ATI..E---- ------------------------ 8£ .. -VOl.AfiLE- -------------- --... ............ .. ... 1-F\.UIIIO· , •• ,IIC .......... ., . ... ....... _ ... ... , .... .....lnL ........ ........ ., .... ... _,_ . ....... 
14-'tif ----== l'tS*O ~ 
/'t:)l ----I 't~Z- ----I if 5"3 -- -----{4S"'4 
14-~ 5 
R i3 :r 
Ra :rr 
14-~-~.U.5 

/~;1-(STJ 

: 

. 

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

* VALUES ARE ruTSIDE 0: CONTRACT REQURED QC LIMITS 
* *ADVISOlY LIMITS a«.. Y 

...... Int.- I•FUIOIIO • 
1.4.1 ··-OliO· ... .... ., ••• ... ... I'Mt:IIOL 

Cll-1 .. CII-IOJI CIJ-1111 Clo-IJOI 

-

-· 

I -

/1/ ,, 
~ 

I " { ---- ---- ----~ 
.:.__________ 

------ ------
~ --

--

I 

-
.. 

-- ----- ~- ---- -- ~-

Velatlltta - out of 1 out~l4e of QC llllllta 

,... ....... -...: AIK- k r . P ~~-- v ~ ,.,..,eJ llt~hlear 
s--Volatlltaa - out of I I outside of QC llntlta 

_,_ ' outside or QC limits 0 out or 

v 

-PESTICIDE· 

MAif'fl~· 
CHLIII'£ .. &11 

C41·1JIJ 

ljo 
(~ 2. -----
/Of. --
JfV 

/eJ '-( 

/I!) I 

) () <-.. 
106 --
'1'? 

Jc> 3 
/() ~-

------



I : 1 1 

\IP!':l' ---------
""" -
,., 

---
·------
• 

-
"""· -
'""" ---
---
---

~TER MTRIX SPIKEJMTRIX SPIKE DlA.ICATE 1£C01,UY 

Cist No: ___ 914.31.3 _______ Contr£tor __ Yers~r ___ Contract No.--------

I I I I I I I I IE LIMITS 
IFrR:Tia. I UIK. SPIKE I SAMPLE I CIX. I ~ I CIX. I ~ RPD I I 
I I I ADDED (ug) I IEU.T I .MS I IE. MSD I REC. I RPD I RECiliJERY I .. 11, 1-Dichloro.tt.. I I 
I 9IJ ITrichlorottt.. I I 
ISAIR.E ttliOiloroblnZIN tl 
I ITolUIN I I 
1- IBiftZIN I I 
I 
I 11, 2, 4-TrichloroblnziN I 
I 8/N llbnlphthiN I J 
I 9IJ 12,4-Dinitrotolutnt I I 
ISAMPLE NDIDi-n-Butylphthalatt I I 
I IPynnw II 
1- I N-Ni troso-Di -NPropy lui 1W I I I 
I 11, 4-Dichlorobltnzi!M I I I 
I 
I ~ID I P.ni:ichlorophllftOl I I 
I 9IJ IPhllftOl I 
I SAMPLE ttl 12-0ilorophllftOl II 
I 14-0iloro-3-Ji!Mhy 1 ptwnol . I I 
1- 14-Ni trophllftOl I I 

ILind&M 8.21 
PEST 11-Wptichlor 1.21 
9IJ I Aldrin 1.2 I 

ISAMPLE NDIDitldrin 1.51 
11455 IEndrin 1.5 I 
1- 14,41-DDT 1.51 

tASTERISKED 'AID ARE OOTSIDE IE LIMITS 

RPD: ~ 
8/N 

ACID 
PEST 

NA out of _5 __ : outsidl IE li•its 
NA out of_7 __ : outsidt IE li•ih 
NA out of_5_: oubidt II: li•ih 
I out of _6 __ : outsidt IE li•its 

NA tl NA tl NA tl 14 I 61 -145 I 
NA tl NA tl NA tl 14 I 71 -128 I 
NA tl NA tl NA tl 13 I 75 -131 I 
NA tl NA tl NA tl 13 I 76 -125 I 
NA tl NA tl· NA tl 11 I 76 -127 I 

NA tl - I NA tl NA tl 28139-981 
I NA tl I NA tl NA tl 31 I 46 -118 I 
I NA tl I NA tl NA tl 38124-961 
I NA tl I NA tl NA tl 41 I 11 -117 I 
I NA tl I NA tl NA tl 31 I 26 -127 I 
I NA tl I NA tl NA tl J8 I 41 -116 I 
I NA tl I NA tl NA tl 28136-971 

NA tl NA tl NA tl 511 9 -113 I 
NA tl NA tl NA tl 42 I 12- 89 I 
NA tl NA tl NA tl 41 I 27 -123 I 
NA tl NA tl NA tl 42123-971 
NA tl NA tl NA tl 5I I 11- 88 I 

I I 8.251 125 tl 1.27 I 135 tl 8 15 I 56 -123 I 
I I 1.23 I 115 I. 1.24 I 128 I 4 28 I 41 -131 I 
I I 1.26 I 131 tl 
I I 1.47 I 94 I 
I I 8.541 118 I 
I I 1.68 I 136 tl 

RECOYERY .__ 
8/N 

ACID 
PEST 

1.27 I 135 tl 4 22 I 41 -128 I 
1.481 96 I 2 18 I 52 -126 I 
1.55 I 111 I 2 21 I 56 -121 I 
1.71 I 142 tl 4 27 I 38 -127 I 

NA _out of ___ 11 __ outside IE li•ih 
NA _out of ___ 14 __ oubide IE li•its 
NA _out of ___ 11_outside QC li•its 
6 _out of ___ 12_outsidt QC li•its 

~·=---------------------------------------------------------
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REAGENT BLANK SUMMARY 

Case No. CJ/1.{ OJ! ·\3 Conlraclor VERSAR, INC. 68-01-6756 
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Environ~~ental Protection Agency, CL.P Saatple i'fanagHent Office :-----
P.O. Box 8181 Alexandria, Virginia 22313 703/557-2490 : Sa.ple Nuaber : 

ORSRNICS ANALYSIS DATA SHEET 
<Page 3) 

Pesticides/ PCB! 
:-: 

Concentration: lLo.l Mectiua <circle one) 
:-·: 

Date Extracted/Prepared: ____ lO/lS/85 __ 

Date Analyzed: ________ l0/23/85_ 

Conc/Dil Factor 

CAS 
Nwtber 

~ug/Kg 
one) 

:-·--- ---------
1319-84~ lalpha-BHC 
:319-85-7 : beta-BHC 
:319-86-8 ldelta-BK: 
: SS-89-9 l ga-.-IK <Lindane) 
: 76-44-8 :Heptachlor 

:309-00-2 :Aldrin 
11024-57-31Heptachlor Epoxide 
: 959-98-8 : Endosul fan I 
: 60-57-1 :Dieldrin 
: 72-55-9 14,4'-DDE 

I 

: 72-20-8 lEndrin 
133213-65-lEndosulfan II • I~ 

: 72-54-8 14,41 -DDD 
l7421-93-41Endrin Aldehyde 
l1031-Q7-8lEndosulfan Sulfate 
:---:--------
: 50-29-3 :4,41-DOT 
: 72-43-5 lMethoxychlor 
l53494-7Q-1Endrin Ketone 
: 57-74-9' lChlordane 
lS001-3S-2lToxaphene 

l12674-11-lAroclor-1016 
111104-28-lAroc:lor-1221 
l11141-16-lAroclor-1232 
:53469-21-lAroclor-1242 
l12672-29-lAroclor-1248 
: 11097~9-IAroclor-1254 
: 11096-SC-lAroclor-1260 

o.os u : 
0.05 u : 
o.os u : 
0.05 u : 
0.05 u : 

-: 
0.05 u : 
o.os u : 
o,os U I 

0.10 u 
0.10 u 

0.10 u 
0.10 u 
0.10 u 
0,10 U I 

0.10 u : 

0.10 u : 
0.10 u: 
0.10 u : 
o.s u : 
1.0 u : 

-: 
o.s u : 
o.s u : 
o.s u : 
o.s u : 
o.s u : 
1.0 u : 
1.0 u : 

Vi = VolWBe of extract inJected- (ul) 
Vs = VolUMe of Water Extracted <•1) 
Ws = Weight of sa~~ple extracted !g) 
Vt = VolUMe of total extract !ul> 

Vs 1000. 00 or Ws vt 10000 Vi 

1450 
I 

1 o ?o)'' 
WIA 

2.00 
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Environ~~enhl Protection Agency, Q.P S.V.ple lilanagNent Office :-------: P.O. Box 818, Alexandria, Virginia 22313 703/557-2490 : Sample NUiber ! 
1454 

ORGANICS ANALYSIS DATA SHEET 
<Page 31 

Pesticides/PCBs 
:-: 

Concentration• !LOM: lilediUII <circle onel 
:-·: 

Date Extracttd/Prepartld: ____ 10/1S/~--

Date Analyzed: _______ 10/24/~-

Conc/Dil Factor 

CAS 
Nullber 

: 319-84-6 : al pha-K 
!319-85-7 !beta-lK 
!319-86-8 !delta-lK 
: SS-89-9 : ga~~~~a-lK <Lindane) 
: 76-44-8 !Heptachlor 

~r ug/Kg 
~. 01'11) 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u :--:-------.----

:309-00-2 !Aldrin 
!1024-57-3!Heptachlor Epoxide 
l 959-98-8 : Endosul fan I 
! 60-57-1 !Dieldrin 
l 72-55-9 !41 41-DDE 

l 72-20-8 lEndrin 
!33213-65-!Endosulfan II 
: 72-54-8 ! 4, 41 -DDD 
!7421-93-4!Endrin Aldehyde 
l1031-Q7-8!Endosulfan Sulfate 

:--

0.05 u 
0.05 u 
0.05 u 
0.10 u 
o. 10 u 

-: 
0.10 u : 
0.10 u : 
0.10 u l 
0,10 IJ : 

0.10 u : 
---:-----~ 

! 50-29-3 !4,41-DDT 
l 72-43-5 :Mtthoxychlor 
!53494-7o-:Endrin Ketone 
! S7-7H !Chlordane 
l8001-35-2!Toxaphene 

!12674-11-!Aroclor-1016 
!11104-28-lAroclor-1221 
!11141-16-!Aroclor-1232 
!53469-21-lAroclor-1242 
: 12672-29-!Aroclor-1248 

· !11097-69-!Aroclor-1254 
: 11096-82-!Aroclor-1260 

0.10 u : 
0.10 u : 
o. 10 u l 
o.s u : 
1.0 u : 

:---· 
0.5 u 
o.s u 
0.5 u 
0.5 u 
o.s u 
1.0 u 
1.0 u 

Vi = Volwnt of extract inJected Cull 
Vs = VolWII of Water Extracted C1ll 
Ws = Weight of sa~lt extracted Cgl 
Vt = VolWII of total extract Cull 

Vs 1000.00 or Ws vt 10000 Vi 

-: 

2.00 
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Envir<m~entll Protectiol'l Ag~r~c:y, a.P Sample MaNgMtl'lt Office 
P.O. Box 818, Alexandria, Yirgil'lia 22313 703/557-2~90 

:-------: 
: SaMple Nu.ber : 

1~55 
ORSANICS ANALYSIS DATA SHEET 

<Page 3) 

Pesticidts/PCBs 
:-: 

Col'lctl'ltration: lLOMl MediUII <circle ol'lt) 
:-·: 

Date Extrac:tld/Prtpared: ____ l0/15/85 __ 

Date Al'lalyzed: ________ l0/2~/85_ 

Coi'IC/Di 1 Factor 

CAS 
NWibr 

Aia/i) or ug/l<g 
~le 01'11) --- -------·----

l319-~ lalpha-11£ 
:319-85-7 lbtta-11£ 
1319-86-8 ldtlta-BHC 
: 58-89-9 : ga..-K Clindll'ltl 
: 76-44-8 :Heptachlor 

:309-00-2 :Aldril'l 
l102~-57-3lHeptac:hlor Epoxide 
:959-98-8 IEndosulfal'l I 
: 6o-57-1 lDieldril'l 
: 72-55-9 :~,~1 -DDE 

0.05 u 
. 0.05 u 

0.05 u 
0.05 u 
0.05 u 

-.---· 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u :--------- ---:------, 

: 72-20-8 :Endril'l 
l33213-65-lEndosulfal'l II 
: 72-54-8 : ~, ~' -DOD 
:7~21-93~1Endril'l Aldehyde 
l1031-o7-8lEndosulfan Sulfate 

: 50-29-3 :~1 ~1 -DDT 
: 72-~3-5 :Methoxychlor 
lS3494-7o-lEI'Idril'l Ketol'lt 
: 57-74-9 IChlordal'lt 
l8001-35-2:Toxaphel'lt 

0.10 u : 
0.10 u : 
0.10 u : 
0.10 u : 
0. 10 u : 

:-------: 
0.10 u : 
0.10 u : 
o. 10 u : 
o.s u : 
1.0 u : 

:---:----------:------; 
:1267~-11-lAroc:lor-1016 
l11104-28-:Aroc:lor-1221 
:11141-16-lAroc:lor-1232 
:53469-21-lAroclor-1242 
112672-29-lAroclor-1248 
:11097-69-lAroc:lor-1254 

0.5 u : 
0.5 u : 

0.5 u : 
0.5 IJ : 

0.5 u : 
1. 0 u : 

: 11096-82-: Aroc: lor-1260 1. 0 lj : 
(,~ ---:-----: 

Vs 1000. 00 or Ws 

·-

Yi = Vol11111 of extract injected (ull 
Vs = Volu.e of Water Extracted <•ll 
Ws = Weight of saaple extracted (g) 
Vt = YolUII of total extract Cull 

yt 10000 Vi 2.00 
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Envii"'JWental Protection Agency, ll.P Sai~J~le Man~ge.nt Offiett 
P.O. Box 818, Alexandria, Virginia 22313 703/557-2490 

----·-: 
l SiMple NUibtr I 

1451 
ORSANICS ANALYSIS DATA SHEET 

. <Pagt 3) 

Pesticidn/PCBs 
:-: 

Coftctntration: lLowl MtdiUII <circlt ont) 

Date Extracted/Prepared: ___ 10/15/85_ 

Date Analyzed: _______ 10/2J/85 __ 

Conc/Dil Factor 

:319-84-6 lalpha-K 
1319-85-7 lbtta-K 
I 319-86-8 I dtl ta-lK 
: 58-89-9 lguu-K (Lindane) 
: 76-44-6 : Htptic:h lor 

:309-00-2 lAldrin 
l1024-57-3lHtptachlor Epoxidt 
:959-98-8 : Endosul fan I 
:. 60-57-1 :Ditldrin 
: 72-55-9 :4,4'-DDE 

l 72-20-8 lEndrin 
l33213-6S-lEndosulfan II 
l 72-54-8 l4, 4' -DDD 
l7421-9J-4lEndrin Aldehydt 
l1031-G7-8lEndosulfan Sulfate 

: 50-29-3 l4,4'-DDT 
l 72-43_, lMtthoxychlor 
l 53494-7o-l Endri n Kttont 
: 57-74-9 lChlordant 
l8001-J5-2lToxaphent 

112674-11-lAroclor-1016 
: 11104-28-lAroclor-1221 
l11141-16-l~lor-1232 
I 53469-21-l Aroc lor-1242 
: 12672-29-lAroclor-1248 
I 11097-69-lAroclor-1254 
: 11096-82-1 ~lor-1260 

l'ilaii) or ug/Kg 
~~. ont) 

0.05 u : 
0.05 u : 
0.05 U I 

0.05 u 
0.05 u 

0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 

0.10 u 
0.10 u 
0.10 u 
0.10 U I 

0.10 u 

0.10 u 
0.10 u 
0.10 u 
o.s u 
1.0 u 

o.s u 
o.s u 
0.5 u 
o.s u 
0.5 u 
1.0 u 
1.0 u 

Vi • Volu.t of extract inJtcttd <ul) 
Vs = VolUII of Wattr Extriettd (11) 
WI = Wlight of sa~plt extracted (g) 
vt = VolUII of total txtract (ul) 

Vs 1000.00 or WI 10000 Vi 2.00 
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Eriviror.ntil Protection Agency, ClP SallpJe Man.aga.nt Offic. 
P.O. Box 818, Alexandria, Virginia 22313 703/557-2490 : Suplt Nuber : 

1452 
ORSANICS IMLYSIS DATA HET 

CPagtt 3) 

Pesticidts/PCBI 
:-: 

COnclntratioru :Lo.l Mldiu. Ccin:lt ont) 
:-1 

10/15/~--

O.tl 1Nlyztd: _______ 10/23/~-

Conr:/Dil Factor 

:31 9-~ I aljN-IIf£ 
1319-&S-7 :t.ta-llf£ 
:319-86-1 :delta-Sf£ 
: 58-89-9 : g--IK Clindll'll) 
: 76-44-8 IHtptac:hlor 

1309-00-2 !Aldrin 
: 1024-57-31Htptac:hlor Epoxidt 
:959-98-a IEndosulfan I 
: 60-57-1 IDitldrin 
I 72-55-9 14,4'-DDE 

: 72-20-8 lEndrin 
133213-65-IEndosulfan II 
I 72-54-8 :4,4'-DDD 
!7421-93~1Endrin Aldehyde 
!1031-o7-11Endosulfan Sulfate 

I ~3 14,4'-DDT 
I 72~ IMtthoxyc:hlor 
l53494-7o-1Endrin Ketone 
I 57-74-9" lOilordane 
:aoo1-35-21Toxaphene 

:12674-11-!Aroclor-1016 
:11104-28-!Aroclor-1221 
:11141-16-:Aroclor-1232 
:53469-21-1 Aroclor-1242 
: 12672-29-: Aroc lor-1248 
111097-69-1 Aroclor-1254 
: 11096-82-: Arocl or-1260 

1 

((a'jVo,. ug/Kg 
~leone) 

0.05 u : 
0.05 u I 
0,05 U I 

0.05 u 
0.05 u 

0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 

0.10 u : 
0.10 u : 
0.10 u : 
0.10 u : 
0.10 u: 

0.10 u : 
0.10 u : 
0.10 u : 
o.s u : 
1.0 u : 

0.5 u : 
0.5 u : 
0.5 u : 
o.s u : 
0.5 u : 
1.0 u : 
1.0 u I 

Yi = YolWII of extract inJected Cul) 
Vs = YolUII of Water Extracted Ill) 
Ws = W.ight of sa.plt extracted <g> 
Yt = YolWII of total extract Cul) 

Vs 1000.00 or Ws 10000 Yi 2.00 
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EnviroNB~tll Pl'otection AglnCY, C.P Suplt IIQMgnent Office 
P.O. Box 818, AltXindrit, VirginiA 22313 703/557-2490 : Saaple Nu1ber : 

1453 
ORGANICS AfA. YSIS DATA SI£ET 

!Page 3) 

Petticides/PCBI 
:-: 

Conc:ttltration: lLOMI MtdiUI (circle one) 
I · I .-. 

Dat1 Extractld/Prepartdr ____ 10/15/85 __ 

Oitt Anilyzadr ______ 10/24/8S_ 

Cone/Oil Factor 

1319-84-6 lalpht-K 
:319-85-7 lbett-K 
1319-86-8 ldeltt-IK 
I 58-89-9 I ~-K <Lindant) 
: 76-44-8 lHeptlchlor 

:~ !Aldrin 
: 1024-57-JIHeptlchlor Epoxide 
1959-98-8 l~ndolulftn I 
: 60-57-1 !Dieldrin 
: 72-55-9 14,4'-DDE 

: 72-20-8 :Endrin 
I 33213-65-lEndosul fm II 
: 72-54-8 14,4'-DDD 
17421-93-41Endrin Aldehyde 
11031-o7-81Endosulfan Sulfate 

I 50-29-3 14,4'-DDT 
: 72-43-5 IMtthoxychlor 
153494-7G-1Endrin Ketone 
: 57-74-9 IChlordtne 
18001-35-21Toxaphene 

112674-11-lAroelor-1016 
111104-28-IAroelor-1221 
111141-16-lAroclor-1232 
153469-21-IAroclor-1242 
112672-29-IAroclor-1248 
111097-69-IAroelor-1254 
I 11096-82-IAroelor-1260 

G!ZVor ug/Kg 
<c:.irclt one) 

O.()S II 

o.os u 
0,05 II 

0.05 u 
0.05 II 

0.05 II 

0.05 u 
0.05 II 

0.10 u 
0.10 II 

.--,---
0.10 u : 
0.10 u: 
0.10 II I 
0.10 u : 
0.10 II I 

:---: 
0.10 u : 
0.10 u : 
0. 10 II I 
o.s u : 
1.0 u : 

:-----: 
o.s u : 
0.5 u : 
o.s u : 
o.s u : 
0.5 u : 
1.0 u : 
1.0 u : ------------:----: 

Vs 1000.00 or Ws 

Vi = VolWII of extract inJected lul> 
Vs = VolWII of Water Extracted 1•1> 
Ws = Wlight of 511ple extracted (g) 
vt = VolUII of total extract <ul) 

vt 10000 Vi 

{O<::j31... 

wtr 

2.00 

b.L. "/'I /ss 
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Environ~~~ntal Protection Agency, O.P Suple fltanag~~~ent Office 
P.O. Box 818, Alexandria, Virginia 22313 703/557-2490 

:-----
: Supl e Nwabtr : 

14't9 
ORGANICS ANALYSIS DATA SHEET 

<Page 3) 

Pesticides/PCBs 
:-: 

Concentration: ILo.l Medi1111 lcirdt ont) 
1-'l 

Date Extracted/Prepared: __ _ 10/15/85 __ 

Date Analyzed: ___ , , ___ 10/23/85 __ 

Conc/Di 1 Factor 

:319-84-6 lalpha-BI£ 
1319-85-7 lbtta-BHC 
:319-86~ ldelta-BHC 
I 58-89-9 l gu.a-K ILindant) 
: 76-44~ l Htptacn lor 

:309-00-2 :Aldrin 
11024-57-3lHeptachlor Epoxidt 
l959-98~ lEndosulfan I 
: 60-57-1 :Dieldrin 
: 72-55-9 14,4'-DDE 

: 72-20-8 lEndrin 
133213-65-lEndosulfan II 
: 72-54-8 14141 -DDD 
l7421-93-4lEndrin Aldehyde 
11031-o7-8lEndosulfan Sulfatt 

: 50-29-3 14,41-DDT 
: 72-43-5 lNithoxychlor 
153494-7G-lEndrin KetOnt 
: 57-74-9 lChlordant 
18001-35-21Toxaphent 

1 

tGii'b or ug/Kg 
"fcirc lt ont) 

0.05 u : 
0.05 u : 
0.05 u : 
0.05 u : 
0,05 U I 

0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 

0.10 u ' 
0.10 u: 
0.10 u : 
0.10 u : 
0.10 u : 

0.10 u : 
0.10 u: 
0.10 u : 
0.5 u : 
1.0 IJ 1 

----------,---
112674-11-lAroclor-1016 
111104-28-lAroclor-1221 
l11141-16-lRroclor-1232 
153469-21-IRroclor-1242 
112672-29-lAroclor-1248 

, 111097-69-IAroclor-1254 
l 11096-82-IAroclor-1260 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
o.s u 
1.0 u 
1.0 u 

Vi = VolWII of extract inJected (ul) 
Vs = VolWII of W.ttr Extracted (el) 
Ws = Weight of sHplt extracted !g) 
Vt = Volute of total extract (ul) 

Vs 1000.00 or Ws vt 10000 Vi 2.00 
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Env1ronmental Protection Agency, CLP Samole Manage.ent Office 
P.O. Box 818, Alexandria, Virginia 22313 703/557-2490 

:------: 
: Sample Number : 

RB I 
ORGilNICS AN&!LYSIS DATA SHEET 

<Page 3) 
:-----: 

Pesticides/PCBs 
:-: 

Concentration: :Low: JllediUII !circle onel 
I · I 
1-1 

Date Extracted/Prepared: ________ l0/15/85_ 

Date Analyzed: __ _ ________ 10/23/85 __ _ 

Conc/Dil Factor 

CAS 
Number 

Ct''&r ug/Kg 
~eone> 

:-·--- --------- -----
: 319-M-6 : al pha-81£ 
:319-85-7 lbeta-BK: 
:319-86-8 ldelta-BHC 
: 58-89-9 : guaa-BHC <Lindane) 
: 76-44-8 lHeotachlor 

0.05 u 
' 0.05 u 

0.05 u 
0.05 u 
0.05 u 

:------:------------
: 309-oo-l :Aldrin 
:1024-57-3\Heptachlor Epoxide 
:959-98-8 :Endosulfan I 
: 6Q-57-1 \Dieldrin 
: 72-55-9 :4,4'-DDE 

0.05 u 
0.05 u : 
0.05 u : 
0.10 u : 
0.10 u : 

:---: ·--------:----
: 72-20-8 lEndrin 
:33213-65-lEndosulfan II 
: 72-54-8 :4,41 -DDD 
l7421-93-4lEndrin Aldehyde 
l1031-o7-8lEndosulfan Sulfate 

0.10 u : 
0.10 u: 
o. 10 u : 
0.10 u: 
0.10 u : 

:--:-------:-----------: 
: 50-29-3 l4,4'-DDT 
: 72-43-5 :Methoxychlor 
l53494-70-lEndrin Ketone 
: 57-74-9 :Chlordane 
:8001-35-2\Toxaphene 
:----: 
:12674-11-lAroclor-1016 
l11104-28-lAroclor-1221 
l11141-16-:Aroclor-1232 
:53469-21-lAroclor-12~ 
:12672-29-:Aroclor-1248 
l11097-69-lAroclor-1254 
l11096-82-lAroclor-1260 

o. 10 u : 
0.10 u : 
0.10 u : 
0.5 u : 
1.0 u : 

---:--------: 
o.s u : 
0.5 u : 
0.5 u : 
o.s u : 
0,5 IJ l 
1.0 u : 
1.0 u : 

Vi = Volwne of extract inJected lull 
Vs = VolWII of Water Extracted <•ll 
Ws = Weight of sa.ple extracted (g) 
vt = Volu .. of total extract lui> 

Vs 1000.00 or Ws vt 10000 Vi 2.00 
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Enviror.ntal Protection Agency, O.P Simple lllanagellent Office 
P.O. BoM 818, AleMandria, Virginia 22313 703/557-2490 : Sa.ple NUiblr : 

ORGANICS ANALYSIS DATA SHEET 
<Page 3) 

Pesticidn/PCBs 
:-: 

Concentration: ILowl liltdiUI (circlt one) 

Date Extracted/Prepared: _____ 10/1S/85_ 

Date Analyzed: ________ 10/23/8S_ 

Cone/Oil Factor 

~ug/Kg 
Clr'C • ont) 

l319-84-6 lalpha-IK 
I 319-&S-7 I beta-IK 
1319-86..;a ldelta-SK: 
: 58-89-9 lgHM-K !Lindane) 
: 76-44..;a :Heptachlor ----:--------
1309-00-2 :Aldrin 
11024-57-JIHeptachlor Epoxidt 
: 9S9-98..;a I Endosul fan I 
I 60-57-1 :Dieldrin 
I 72-55-9 141 4'-DDE 

I 72-20-8 !Endrin 
133213-65-:Endosulfan II 
: 72-54-8 14141 -DDD 
17421-93-41Endrin Aldehyde 
l1031-G7-81Endosulfan Sulfate 

: 50-29-3 14,4'-DDT 
: 72-43-5 :Methoxychlor 
:S349-\-7G-1Endrin Ketone 
: 57-74-~ :Chlordane 
:aoot-35-21Toxaphene 

I 

. ·-

:--:--------
l12674-11-1Aroclor-1016 
111104-28-IAroclor-1221 
l11141-16-1Aroclor-1232 
153469-21-IAroclor-1242 
:12672-29-:Aroclor-1248 
:11097-69-IAroclor-1254 
: 11096-82-:Aroclor-1260 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.05 u 
o.os u 
0.05 u 
0.10 u 
0.10 u 

0,10 U I 

0.10 u 
0.10 u 
0.10 u 
0.10 u 

0.10 u 
0.10 u 
0.10 u 
o.s u : 
1.0 u : 

o.s u : 
o.s u 
o.s u 
o.s u 
o.s u 
1.0 u 
1.0 u 

Vi = Volwnt of extract inJected <ul) 
Vs = VolWit of Water Extracted <•1> 
Ws = Weight of sa.ple extracted (g) 
vt = VolWit of total extract ful) 

Vs 1000.00 or Ws vt 10000 Vi 

RBII 

2.00 
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Environ~ental Protection Agency, CLP SaMole ~anagtMtnt Office 
P.O. Box 818, Alexandria, Virginia 22313 703/551-2490 

1---------i 
: Sample Number : 

1455 ~ 
ORGANICS ANALYSIS DATA SHEET 

!Page Jl 

Pesticides/ltBs 

:- ~~~Jr.,, i'~k s..,_t 
~.~ ?,1:, ,;,/Je/ 

:-: 
Concentration: llowl illediiJII !circle onel 

Date Extracted/Prepared: _____ 10/1S/85 __ 

Dat1 Analyzed: ________________ l0/24/85 ___ 

Conc/Dil Factor 

@rug/Kg 
l~irclt onel -----------:---: -

l319-~ lalpha-BHC 
l319-&5-7 lbeta-IK 
l319-86-8 ldelta-K 
: 58-89-9 : ga-..-BHC !lindane) 
: 76-4-4-8 :Heptachlor 

!309-Q0-2 !Aldrin 
!1024-57-JlHeptachlor Epoxidt 
1959-98-8 lEndosulfan I 
: 60-57-1 !Dieldrin 
l 72-55-9 :4,4'-DDE 
:----:---
l 72-20-8 lEndrin 
ll3213-65-lEndosulfan II 
l 72-54-8 :4,41 -DDD 
l7421-93-4lEndrin Aldehyde 
l1031-Q7-8lEndosulfan Sulfate 
:----: 
l 50-29-3 :4,41-DDT 
: 72-43-5 :Methoxychlor 
l53494-7o-:Endrin Ketone 
: 57-74-9 :Chlordane 
:8001-35-2lToxaphene 

0.05 u : 
0.05 u : 
0.05 u : 
0.05 u : 
0.05 u : 

0.05 u : 
0.05 u : 
0. 05 u : 
0.10 u : 
o. 10 u : 

:-----: 
o. 10 u : 
0.10 u : 
o. 10 u : 
0.10 u : 
0.10 u : 

:-------~ 
0.10 u : 
0.10 iJ : 

0.10 iJ : 

0.5 u : 

1.0 iJ : 
:----:-- ------:-----------: 
l12674-11-lAroclor-1016 
ll1104-28-lAroclor-1221 
l11141-16-lAroclor-1232 
l53469-21-:Aroclor-1242 
l12672-29-lAroclor-1248 
l11097-69-lAroclor-1254 
l11096-82-lAroclor-1260 

o.s u : 
o.s u ; 
o.s u : 
o.s u ~ 

o.s u : 
1. 0 u : 
1.0 u : --------:------: 

Vs 1000.00 or Ws 

Vi = VolWit of extract inJected lull 
Vs = Voluae of Water Extracted l1ll 
Ws = Weight of sample extracted lgl 
Vt = VolUII of total extract lull 

vt 10000 Vi 2.00 
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Enviro,.fttill Protection Agency, Q.P SaMple ~nagement Office :-----
P.O. Box 8181 Alexandria, Virginia 22313 703/557-2490 : Saaple Number : 

1455 MSD 
ORSANICS ANALYSIS DATA SHEET 

<Page 31 

Pesticides/PCBs 

Corafttration: lLONI liledi1111 <circle onel 
I . I 
1-l 

Date Extracted/Prepared: ____ 10/1S/85 __ 

Date Analyzed: ____ 10/24/85_ 

Conc/Di 1 Factor 

: 319-84-6 :alpha-Bit: 
l319-85-7 lbeta-K 
1319-86-8 ldelta-BHC 
I 58-89-9 lg...a-BHC <Lindane) 
: 76-44-8 :Heptachlor 

:309-oo-2 :Aldrin 
: 1024-57-3lHeptachlor Epoxide 
1959-98-8 lEndosulfan I 
: 60-57-1 !Dieldrin 
I 72-55-9 141 41 -DDE 

~ug/Kg 
(circle onel 

0.05 u : 
0.05 u 
o.os u 
0.05 u 
0.05 u 

0.05 u 
0.05 u 
0,05 U I 

0.10 u: 
0.10 u: --- ----------:------: 

: 72-20-8 lEndrin 
133213-65-IEndosulfan II 
: 72-54-8 14141 -DDD 
l7421-93-41Endrin Aldehyde 
11031-Q7-8lEndosulfan Sulfate 

0.10 u : 
0.10 u : 
o. 10 u : 
0.10 u I 
0.10 u : 

:--~---------~-----: 
I 50-29-3 141 41 -DDT 
: 72-43-5 INethoxychlor 
153494-7Q-1Endrin Ketone 
I 57-74-9 :Chlordane 
l8001-35-21Toxaphene 

o. 10 u : 
0.10 u: 
0.10 u I 
o.s u : 
1. 0 u I --- ----------~------: 

: 12674-11-:Aroclor-1016 0. 5 u : 
111104-28-:Aroclor-1221 0.5 u : 
111141-16-IAroclor-1232 0.5 u : 
153469-21-lAroclor-1242 0.5 u : 
112672-29-IAroclor-1248 0.5 u : 
I 11097-69-IAroclor-1254 1. 0 u : 
111096-82-IAroclor-1260 1.0 u : 

Vs 1000.00 or Ws 

----------:- -: 
Vi = Yol11111 of extract inJected lull 
Ys = Yol11111 of Water Extracted <•I > 
Ws = Weight of HIII!Jll extracted lgl 
Vt = YolWII of total extract lull 

vt 10000 Yi 2.00 
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Environ~ental Protection Agency, CLP Sampl• ManageMent Office 
P.O. Box 818, Alexandria, Virginia 22313 703/557-2490 

:-------: 
: Sample Number : 

MSID 
ORGANICS ANALYSIS DATA SHEET 

<"Page 3l 
.:---

Ptsticides/PCBs 
:-: 

Concentration: !LOMI Mediu. !circle onel 
:-: 

Date Extracted/Prepared: ____ 10/15/85 __ 

Date Analyzed: _________ l0/24/85_ 

Cone/Oil Factor 

:319-84-6 :alpha-Ill£ 
!319-85-7 lbeta-BHC 
1319-86-8 ldalta-BHC 
: 58-843-9 : guu-BHC <Lindantl 
: 76-44-8 !Heptachlor 

!309-00-2 !Aldrin 
l1024-57-3!Heptachlor Epoxidt 
: 959-98-8 : Endosul fan I 
l 60-57-1 !Dieldrin 
: 72-55-9 !4,4'-DDE 

~ug/Kg 
Ccirclt ontl 

0.05 u : 
0.05 u : 
0.05 u : 
0.05 u : 
0.05 u : 

o. 05 u : 
0.05 u : 
o. 05 u : 
0.10 u: 
o. 10 u : 

:----:---------:----: 
: 72-20-8 !Endrin 
!33213-65-!Endosulfan II 
: 72-54-8 !4,4'-DDD 
l7421-93-41Endrin Aldehyde 
l1031-Q7-8!Endosulfan Sulfate 

o. 10 u : 
0.10 u : 
o. 10 u : 
0.10 u : 
0.10 u : 

:--1----· ---:--- -: 
: 50-29-3 14,4'-DDT 
: 72-43-5 !Methoxychlor 
153494-?o-:Endrin Ketont 
: 57-74-9 !Chlordane 
!8001-3S-2!Toxaphene 
:---: 
!12674-11-!Aroclor-1016 
!11104-28-!Aroclor-1221 
111141-16-IAroclor-1232 
153469-21-:Aroclor-1242 
!12672-29-!Aroclor-1248 

· !11097-69-!Aroclor-1254 
111096-82-:Aroclor-1260 

,0.10 u : 
0.10 u : 
0.10 u : 
o.s u : 
1.0 u : 

----: 
0.5 u : 
o.s u : 

o.s u : 
o.s u : 
o.s u : 
1.0 u : 
1.0 u : 

-: 
Vi = VolWII of extract inJected Cull 
Vs = Volu~& of Water Extracted <•ll 
Ws = Weight of sa.ple extracted <g> 
Vt = Volu.. of total extract Cull 

Vs 1000.00 or Ws vt 10000 Vi 2.00 
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ATTACHMENT 6 
RESULTS OF HERBICIDE ANALYSES IN WELL WATER SAMPLES 

CANNON AIR FORCE BASE, NEW MBXICO 
PROJECT: EPA 68-01-7037, WA 223 



11 1 1 

-

--
.... 

-

--
',~ 

-

-
-

-

-

HERBICIDE RESULTS 
PROJECT 314.31 

===============--============================------==----========================== 
I FIELD I 2,4-0 I SILVEX I 2,3,5-T I 
I SAMPLE I CONCENTRATION I CONCENTRATION I CONCENTRATION I 
I NlJIIIBER I ( ug/l l ( ug/1 l ( ug/ll COMMENTS 
=--=--===--==--============================ 

19896 I NO NO ND r 

10985 I NO ND ND 
I 

10914 I NO NO ND 
I 

10923 I ND NO NO 
I 

10332 I NO ND ND 
I 

10341 I ND ND ND 
I 

10350 I ND ND ND 
I 

===== 
ND = NONE DETECTED. 

Charles Carter 
Organic Laboratory Manager 
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DRAFT 

RADIAN 
CORPORATION 

Completion Log: Sheet 1 of 2 

Location 
Well No. Monitor Well A 
Landfill No. 5 

Cannon AFB IRP Project ----~--~~~~--._ ____________ _ 
Log Recorded by T. K. t~alters 

Construction 
Construction Started January 4, 1985 
Total Depth Drilled (ft) __;3;,:;6;.::5 _________ _ 

Completed January 7, 1985 
Hole Diameter _ _,;;::8_-.a.in~~,c~h~a..--___ _ Drilling Method mud rotary 

Problems encountered during drilling/ completion ....;h;.;.;o;.;l;.;e;;....;;c;.;;o.:l;,;l;,;a~p.;;;.s.;;;.e;;.d_b;.;a:;,;c:;;k.;....;t:.;:o:._ ______ _ 343 feet, set casing to 343' 625 · 

Water source for drilling and· completion procedures base pota~le water supply well 

Sampling 
Number, type and disposition of samples collected water samples, collected after well development 

Sample inte~al (f~ft) ~~3;.;4~3~·~t.;;;.o~p_o~f_O~g~a~l;.;l:.;:a;.;l:.;:a~A~q=u=i=fe=r~---------------------------
Storage and/or prese~ation metbod(s) 46 (!, shipped overnight delivery OEHL/RAS 

Materials 
Casing type Schedule 80 PVC 
Top of well casing (ft-AGL/BGL) .,....;3;;..1..;./.;;.34..;.3;;..1 

____ _ Depth of casing (ft) _____ .....;;.3..;.4:..3 _________ _ 
Screen type mtll slot 
Slot size 0.01 inch 

Diameter 4 inch· 
Elevation (ft-msl) _4.;.;2;:,;6;..;7...;·...;.4..;;.6 ___ _ 

Diameter 4 inch , (internal) 
Screen interval (ft-ft) 343-328 

Type(s) of glue used t~-join casing None- threaded flush joint couplings 
Type of gravel/sand pack used ~-C~l~ep~t~eax~N~o~·-=2~(~8-.;.;40~~m~e~s~hu>~-------------------Amount of gravel pack used ~4~b:.;:a~g~s~--------------~~--~------~-~------~-~~ Grain size distribution of gravel pack Retained 18 (2.0%), 116 (51.2%). t.zO (62.8%)1 Lithology of gravel pack ~~M~o~st~l~y~s~i~l~i~c~a~{~94~%~) _________________________ __ Source (company and quarry/pit) Cle;tex. Inc •• Houston. Texas 

Interval of gravel pack (ft-ft) 343 - 325 Inte~al of bentonite seal (ft-f-t~)~--3~lnJ~-~3~2~3---------------------------------Interval of grouting (ft-ft) ___ 3:;,;2;.;3;.;_-~L.:a;.;.;n.:d~s.:u.;;;.r.;;;.fa;;.c;.;e:.._ ________________________ __ 

Comments 
Type of bentonite - Pellets (Volclay) 
Type of grout - Portland Type 1 (neat cement) 
l#30 (78.4%), #40 (91.2%). ¥50 (98.9%), ¥100 (100.0%) 

Description of Security Measures 
N A 

Padlock ID No. N/A Location of key ( s) ____ c_an_n_o_n_._. oi.lA.,.F,l;I,B ___ _ 
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RADIAN 
CORPORATION 

Well Completion Log: Sheet 2 of 2 (Development) Well A (continued) 

Development started· January 7, 1985 Development ended January 7, 1985 
Static: level of water before------- (ft) and after------- (ft) development. Measuring point (MP) desc:ription ___ t_o~p_o_f_s_t_e_e_l_c_a_s_i_n~g---------------------

MP Height 2.35 (ft) Elevation 4267.46 (ft) Quantity of water discharged during development 5 well volumes below static level Type, size/c:apac:ity of pump or bailer used for developmnt air line - lift deyelooment 

Depth of open hole inside well (below ground level on measuring point) Before development 343 · (ft) After development 343 (ft) 

Date/Time 

1/25/85 

Discharge (GPM/Bail(s)) 
Note SWL start/End.(l) 

1320 hrs 
1330 hrs 
1410 hrs 
1500 hrs 

3 gpm 

Field Measurements 
Temperature Conductivity 

18.5° 
18.5° 
18.4° 
18.4° 

740 
750 
750 -
750 

pH 

7:6 
7.5 
7.4 
7.4 

Remarks 

NOTE: (1) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric Line (EL). 
(2) Temperature in degrees celsius. 
(3) Conductivity in mic:romhos/centimeter at field. temperature. 
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DRAFT 

RADIAN 
CORPORATION 

Completion Log: Sheet 1 of 2 

Well No. Monitor Hell B 
Location Landfill No. S 

Project Cannon AFB IRE 
Log Recorded by T.K. lo/alte~s 

Construction 
Construction Started November 25, 1984 Completed November 30, 1984 Total Depth Drilled (ft) _,;3~6.;;2..;. • .;;.3 ________ ~ Hole Diameter _...;8:..-"""*-=·n:.:.c~h~...... ___ _ 
Drilling Method ___ m~u~d~r.o~t.;;a.;;.ry~~~--~----~---------------------------------------Problems encountered during drilling/completion ____ n_o...;n_e ___________________________ ___ 

Water source for drilling and completion procedures __ ~p~o~t~a~b~l~e~·~b~a~s~e~su~p~p~l~y~w~e~l~l ______ ___ 

Samoling 
Number, type and disposition of aamples collected ___ w.;;a.;;.t.;;.e.;;.r_s~a~m~p~l~e-s~c-o~l~l~e~c-te.;;.d~a~f~t~e~r~-----well development 

Smplei~en~(f~ft) __ 3_6_2_._1_' __ a_t_t_o~p~o_f __ O~g~a __ I_a_I_a_A_q~u-i_f_e_r~-----------------------
Storage and/or presenation metbod(s) ___ 4_:.;;c.,~s~h~ip~p~e~d~t~o~O~E~H~L~/~RA-S~,~o~v-.~~rn~i•g~h~t~de~l~-·ve~rv~----

Materials 
Casing type $shedule 80 PVC 
Top of well casing (ft-AGL/BGL) 2.8/362.3' Depth of casing (f t) ~3~6_2..,.. 3.;;.._. __________ _ 
Screen type mill slotted 
Slot size 0. 01 inch 

Dimeter 4 inch (·interval) 
Elevation (ft-1llll) 4266.04 

Diameter 4 ipch • (internal) 
Screen interval (ft-ft) 362.3-347.3 

Type(s) of glue used to J01n casing None - threaded flush joint couplings 
Type of gravel/sand pack used ~~C&lem~t~e~x~N~o~·~2~(~8~-40~~m~e~s~b~)~-------------------Amount of gravel pack used __ s __ s_a~g~s-----~~~----~~~~--~~~~~~~~~~~~ Grain size distribution of gravel pack Retained f8 (2.0%), 116 (51.2%). ¥20 (62.8%)l 
Lithology of gravel pack ~~M~o~st~lLy~s~i~l~i~c~a~(~9~4;%•}--------------------------------------Source (company and quarry/pit) Cleptex. Inc •• Houston. Texas 

Interval of gravel pack (ft-ft) 362.3 - 342.3 Interval of bentonite seal (ft-f-t~)--~3~42~.3~-~3~4~0-.~3-----------------------------------Interval of grouting (ft-ft) ___ 3_4_o_._3 __ -...;L.an~d~S-u~r~f~a~c-e __________________________________ ~ 

Comments 
Type of bentonite - Volclay (Pellets) 
Type of grout - Portland Type 1 (neat ce;ept) 
1#30 (78,4%), f40 (91.2%), #50 (98.9%), PlOO (100.0%) 

Description of Security Measures 
N A 

Padlock ID No. N/A Location of key(s) 
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RADIAN 
CORPORATION 

Well Completion Log: 

unArl 

Sheet 2 of 2 (Development) ~·lell B (continued) 

Development started· November 30, 1984 Development ended --~N~o~ve~~~b~e~r~3~0~·~1~9~8~4 ____ _ Static level of water before 245 ( ft) and after -=2~6..::;5.:.·.;..7 ___ ( ft) development. Measuring point (MP) description __ s~t~e_e_l __ c~a_s_i~n~g ________________________________________ _ 

MP Height 2 • 8 ( ft) Elevation ~-==4_26.._, 6_._o_4 _________ <:..:~f:.Jt~) Quantity of water discharged during development 5 well voluoes Type, size/capacity-of pump or bailer used for d~e-v-e~l-o_pm __ n_t __ a~1~r~l~1~f~t~d~e~v~eTt~o~pm~.e~n~t~---------

Depth of open hole inside well. (below ground level on measuring point) Before development 362.3 (ft) After development __ 3_6_2_._3 ______ (ft) 

Date/Time 

1/24/85 

Discharge (GPM/Bail(s)) 
Note SWL start/End.(l) 

9040 
1000 
1120 

3 gpm 

Field Measurements 
Temperature Conductivity 

18.1° 
18.1° 
18.1° 

760 
800 
760 

pH 

7.45 
7.68 
7.5 

Remarks 

NOTE: (1) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric . .,.. Line (EL). 
(2) Temperature iii degrees celsius. 
(3) Conductivity in micromhos/centimeter at field· temperature. 
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DRAFT 

RADIAN 
CORPORAl' ION 

Cowpletiog Log: Sheet 1 of 2 

Location 
Well No. Monitor Well C 

Land fill No . 5 
Project Cannon AFB IRP 
Log Recorded by T .K. "laltefs 

Coostructign 
Construction Started January 9, 1985 Completed January 11, 1985 l'otal Depth Drilieci (ft) __ .;:;,36;;,:2:,_________ Hole Diameter __ a-.... ;~~~.~·ga.llc~h~..... ___ _ 
Drilling Method --~m~u~d~r~o~t~a~ry~,~~--~--~~~--------------------------------------Problema encountered during drilling/completion --~n~o~n~e--~------------------------~--

Water ·source for drilling and ·completion procedurea __ ~B~a~s~e~~p~o~t~a~b~ie~w~a~t~e~r~·~w~e~l~l ________ __ 

SgplinK 
Number, type and diapoaition of aa.plea collected water collected after well 

development 

Sample interval ( f t-f t) _...;3;;,;:6;.;;2:...'-~·....;;.t~o~p-o;;..f~O~g;:,;a;;,;;l;;,;;l;.;a;;;l.;a~F.;;.o.;;.rt:la;;,;;;;.t;;.;l;;.;. o;.;n.;.... ______________________ _ 

Storage and/or preservation method(a) 46 .¢, shipped overnight to OtmLI RXS 

Materials 
Caaing type Schedule 80 PVC 
l'op of well casing (ft-AGL/BGL) .......:2;..;·..;.9.;;.6~/ 3:;:.;6:;.:2::.-___ _ Depth of cuing (ft) __,;3;;.;:6;.;::2;...._ __________ _ 

Diameter 4 inch · 
nevatiOD (ft-mal) 

5 

4267.90 

ScreeD type miil slotted 
Slot aize 0.01 inch 

Diameter 4 igch • (internal) 
Screen interval {ft-ft) .}62-147 

Type(a) of glue uaed to join caaing None - threaded fluah joigt couplipga 
Type of gravel/saud pack uaed ~~C~l•em.ua.t~~<ex~~~~....:N~o~.~.-~~2r.....l(oll8r.;;;-;.;;::40:x...!!lm:lie£su.b4) ----------------------Amouot of gravel pack uaed --~s~b;.;a~g~s~---------------~~~--~~~-------~---~r-Grain size distribution of gravel pack Retained #8 (2.0%), 116 (51.2%). f20 (62.8%)1 Lithology of gravel pack ~~M~o£s&t&ly~s~\~·l~i~c~a~(~9;,;;:4~%~) _________________________________ _ 
Source (company and quarry/pit) Clemtex. Ipc •• Houston. Texas 

Interval of gravel pack (ft-ft) ~3;.;6.;2~-~34~4~-~~-----------------------Ioterval of bentonite seal (ft-ft) 344 - 342 Interval of grouting (ft-ft) 3~4~2~-~L~a~n~d~S~u~r~fa_c_e ________________________________ __ 

C o!!ll!len ts 
Type of bentogite - Pellets (Volclay) 
Type of grout - Pgrtland Type 1 (neat ce;eot) 
1#30 (78.4%), f40 (91.2%), ¥50 (98.9%). ¥100 (100.0%) 

Description of Security Measures 
N A 

Padlock ID No. N/A Location of key(s) --~C;;;:a;;,;.n;,;,;n;,;,;o~n-··...~Awf._.B'-----

E-7 



-

-
-

-

-

--

UHAt' I 

RADIAN 
CORPORAtiON 

.Well Completion Log: Sheet 2 of 2 (Development) Hell C (continued) 

Development started 11 January 1985 Development ended ____ l_l~J-an_u_a_r~y~l_9_R_s ____ __ 
Static level of water before __ 2_s_o ____ (ft) and after _2_6_7 ____ (ft) development. Measuring point (MP) description _tlo.lo"'"pW-IIo""fo....;;su.t .. e.._e_.l...~.caaiiil.s 1,..,.· n .... g.._ ____________________ _ 

MP Height 2.96 (ft) Elevation 4267~90 (ft) Quantity of water dis~harged during development 5 well volumes below static water level 
type. size/capacity of pump or bailer used for developmnt air lift development 

Depth of open bole inside well (below ground level on measuring point) 
Before development 362 (ft) After dev'elopme~t __ _;;3..;;.6.;;2 _____ _ 

Date/time 

1/24/85 

Discharge (GPM/Bail(s)) 
Note SWL start/End.(l) 

1300 hrs 
1400 hrs 
1430 hrs 

3 gpm 

Field Measurements 
temperature Conductivity 

725 
740 
740 

pH 

7.15 
7.2 
7.2 

Remarks 

(ft) 

NOtE: (1) Depth measurements made by Steel tape (St); Rope and Bailer (R/B) and Electric Line (EL). 
(2) temperature in degrees celSius. 
(3) Conductivity in micromhos/centimeter at field temperature. 
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DRAFT 

RADIAN 
COB.PORAl'ION 

Comp1etion Log: Sheet 1 of 2 

Well No. Monitor tolell D 
Location Landfill No. 5 

Project Cannon AFB IRP 
Log B.ecorcled by f .k. Ua!Eers 

Cons true t ion 
Construction Started December 10, 1984 Completed Decenber 16, 1984 l'otal Depth Drilled (ft) _...;;:3;.:::.5,;.6.:. . .:..:75~-------- Hole Diameter __ 8:.:.-_.l-.a.n:t:.cu.h~..-___ _ Drilling Method -~~~u~d_ro~t~a~rx~~~~--~~~------~------------------Probleaas encountered during ~rilling/completio.n _.;;;n.;;.on;.;;.e;;;._ __ ;;... _____ -------------

Water source for drilling and completion procedures __ ~B~a~s~e~po~t~a~b~1~e~w~a.;;.t.;;.er~·~s~u~p~p~1~y_w~el~1~--

sgpliu 
Number, type and disposition of smples collected ____ wa~t~e;..;r~·~c;...o~l..;.le~c~t.;..e...;d;;.....;;a..;f..;;,t.;.e~r-w_e;;.;l.;..l _____ _ 

-development 

S•ple interval (ft-ft) 356 1 in top portion of Ogallala Aquifer 

Storage and/ or pr eserv at ion method ( s ) _ _.... _4_° C.;;..:., ...;s;.;;fi;;,;l.;.:;.P~P..;;,e,;;,d_o;;..ve;;.....;m;.;;.;.;;i.::g...;h..;;,t ,_d.;;.e_r_;;..;v...;e..;ry.::.....O.;..E.;;.H.;.;L;.;;/...;RA.;.;..;.S ___ _ 
Materials 

Casing type Schedule 80 PVC 
l'op of well casing (ft-AGL/BGL) 2.67/356.75 
Depth of casing (ft) _3~5~6;..:.·..:.7~5~--=~~-----Screen type mi"ll slotted sch. 80 PVC 
Slot size 0. 01 inch 

Diameter ...;4~i.-n.;;.ch-... __ ~or.:-~~--
!levation (ft-mal) 4265.90 

Diameter 4= inch. (internal) 
Screen interval (ft-ft) 356.75-341.75 

type(s) of glue used td join casing None - threaded flush joint couplipga l'ype of gravel/ sand pack used ..,......:::.C'*"lemliiM.ltl.liei.dlx~N~o.:.• ....;2~~.....;(~8~-;;:40~.111maea.sh"')'-------------------Amount of gravel pack used ~5;.....;b;.;a•gr.;;;s ___ ~---:--~~~~~~~~=----~~-~-~-:-T-Grain size distribution of gravel pack Retained f8 (2.0%), ~16 (51.:%), 120 (62.8%)l Lithology of gravel pack ~~Mo~s~t~l~y~s~i~l~i&ca~(~9~4~%~>---------------------------------------Source (company and quarry/pit) Clemtex. Inc •• Houston. Texas 

Interval of gravel pack (ft-ft) ~3;.;;5;..;6...;·..;.7-"5"~"~-~3~3..;.6 .... .;..75~~~----------------Iaterval of bentonite seal ( ft-ft) 336. 75 - 334. 75 Interval of grouting (ft-ft) ~33~4~.~7~5~-~lan--d~s-u-r~f-a-ce _______________________________ __ 

Copgpepta 
Type of beptonite - Pellets (Volclay) 
Type of grout - Portland Type 1 (neat ce;ent) 
1130 (78.4%), f40 (91.2%), #50 (98.9%) •• 100 (100.0%) 

Description of Security Measures 
N A 

Padlock ID No. N/A Location of key ( s) __ ..;:c;;;;a;.;.nn-..o;.;n~·· .... A~F~B'--__,--
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CORPORATION 

.Well Completion Log: Sheet 2 of·2 (Development) Well D (continued) 

Development started . December 16 • 1984 Development ended Decet:lber 16' 1984 Static level of water before _2_6_5 _____ (ft) and after 265 •2 ---(~f-t_)_d_e..;.v_e_l_o_pm_e_n_t_.-
Measuring point (MP) description _.;;t.-o..,p_o....-,f...;s-.t-.e;;.;e;,;;l;.....;;c:;;;;a;.;;;s.-i .. n.ag ________________ _ 

MP Height 2.67 (ft) Elevation 4265.90 (ft) Quantity of water disc;harged during development 5. well voll.l!!les, below static ~•ater level type, size/capacity of pump or bailer used for developmnt air lift development 

Depth of open bole inside well (below ground level on measuring poipt) Before development 356 • 75 (ft) After developme~t _3_s_t~_. 7_5 _______ ( ft) 

Da te/Ti.me 

1/25/85 

Discharge (GPM/Bail(a)) 
Note SWL start/End.(!) 

0730 
0800 
0900 
0930 

3 gpm 

Field Meaaure;ents 
Temperature Conductivity pH 

19.0° 
18.3° 
18.2° 
18.3° 

720 
725 
720 
720 

8.25 
8.37 
8.10 
8.20 

Remarks 

NOTE: (1) Depth measurements made by Steel Tape (ST); Rope and Bailer (R/B) and Electric Line (EL). 
(2) Temperature in degrees celsius. 
(3) Conductivity in micromhos/centimeter at field. temperature. 
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DRAFT 

Lgg of Drilling Operations 
Monitor Well #A 

Page 1 of 6 

Location Canngp AfB. Site 5 Lapdfill Ng. 5 
Log Recorded by ~T~.K~·~w~a~lwtweur~•~------------
Type Drill Rig and Operator Failipg 1500 

Project Cannop AfB-Phase II Stage I 
Beginning 4 Jap. 1985 and end 
7 Jap. 1985 of drilling operation 
Sampling Interval (Estimated)_i(ft) Air/myd rotary - Winpek.Ipc.-B Hollapd 

Depth 
(ft) 

o-

5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
·Taken Lithologic Description 

G TOPSOIL; red-brown, fair amount organic 
matter, caliche contact, 4'. 

G CALICHE; light tan with buff silt. 

G SILT;sandy light brown, with white 
caliche clasts. 

G SILT; interbedded with caliche, some fine 
sand 22-25', 

G SILT; sandy with hard white caliche 
interbedded. 

G SILT; sandy with hard white caliche 
interbedded. 

G SAND; silty with caliche buff brown. 

G CALICHE; hard, white, nodular with buff-
brown silty sand. 

G SAND; silty, light brown~ cemented with 

G 

G 

G 

calcite, caliche nodules.in lower portion. 

SILT; sandy, unconsolidated, poorly sorted, 
fine-medium grained with black lithic 
fragments. 

SAND; silty, fine-medium grained, 
unconsolidated, angular, with caliche 
fragments. 

SAND; dark brown, poorly cemented, poorly 
sorted, with clear quartz (angular). 

Monitor Well -A__ was grouted from _lli ft to the surface with __a_ yds.3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 
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Log of Prilling Operations 
Monitor Well #A 

Pge 2 of 6 

Location Canpon AfB. Site 5 Landfill No• 5 
Log Recorded by 4T~.~~~~~W•a•l•t•er.s~~~--~~~-
Type Drill Rig and Operator Failing 1500 

Project Cannop AlB-Phase II Stage I 
Beginning 4 Jan. 1985 and end 
7 Jag 1985 of drilling operation 
Sampling Interval (Estimated)_l(ft) Air/!!lUd rotan - Winnek.Inc.-B Rolland 

Depth 
(ft) 

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

110-

115 

120-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken Lithologic Description 

G CALICHE; buff white and· silt, extremely hard, 

G 

2' sand, cemented, medium grained, 

SAND; red-brown, unconsolidated, fine-medium 
grained, poorly sorted, 

G SAND; light brown, unconsolidated, fine-

G 

G 

G 

G 

G 

G 

G 

G 

G 

medium, sorted, coarser than above. 

SAND; tan-brown, unconsolidated, medium -
grained, quartzose, coarser than above 
unit, subrounded grains. 

SAND; fine-medium grained, poorly sorted, 
unconsolidated with 6' calcite cemented 
layer. 

SAND; fine-medium grained, poorly sorted, 
increase in calcite cement. 

SAND; fine-medium grained, poorly sorted, 
coarser than above, calcite cement about 
10%. 

SAND; medium grained, moderately sorted, 
quartzose, grains sub-rounded, 
decrease in calcite. 

SAND; fine-medium poorly sorted, semi
consolidated, calcite cement 50%, coarser 
than above. 

SAND; medium-coarse grained, unconsolidated 
subangular grains. 

SAND; same as above. 

SAND; same as above. 

Monitor Well ~ was grouted from ll5_ ft to the surface with ..IS-. yds ,3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 
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DRAFT 

Loi of Drillin& Operations 
Monitor Well #A 

Page 3 of 6 

Location Canngn AfB. Site 5 Landfill No• 5 
Log Recorded by 4T~·a'~·-AWaa•lat.erasL--------------
Type Drill Rig and Operator Failin& 1500 

Air/mud rotary - Wipnek.Inc.-B Holland 

Depth 
(ft) 

120-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 

·Taken 

Project Capnon AfB-Phase II Stage I 
Beginning 4 Jap. 1985 and end 
7 Jap. 1985 of drilling operation 
Sampling Interval (Estimated)~( ft) 

Lithologic Description 

G SAND; fine-medium grained, unconsolidated, 

125-
G 

130-
G 

G 

140-
G 

145-
G 

150-
G 

155-
G 

160-
G 

165-
G 

170-
G 

175-
G 

180-

well sorted, subrounded, quartzose. 
-

SAND; fine-grained, well sorted, 
unconsolidated, subrounded, with 
5% caliche. 

SAND; fine-medium grained, well sorted, 
unconsolidated, subrounded, 5% 
caliche nodules. 

SAND; fine grained, very well sorted, 
unconsolidated, subrounded, 5% 
lithic fragments. 

SILT; fine, well sorted, much finer than 
above unit, unconsolidated. 

SILT; fine grained, very well sorted, 
quartzose, with 5% lithic fragments, 
subrounded. 

SAND; fine grained, very well sorted, 
subrounded, quartzose, clear, 5% 
lithics, drilling slightly slower. 

SAND; fine grained, silty, with 90% clear 
quartz, subrounded, 10% lithics, 

SAND; silty, fine grained, moderately well 
sorted, subrounded, quartzose. 

SAND; fine-medium grained, slightly 
cemented with calcite, caliche 
nodules 10%. 

SAND; loosely consolidated, by calcite, 
fine-medium grained, moderately 
sorted, caliche 10%. 

SAND; slightly cemented, by calcite, and 
caliche nodules (25%), sand is fine
medium,subrounded. 

Monitor Well ~ was grouted from _J.lL ft to the surface with _a_ yds ,3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 
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Log of Drilli'g Operations 
Monitor Well A 

Page 4 of 6 

Location Canngp AFB. Site 5 Lapdfill No. 5 
Log Recorded by 4T~··'~·-AWaa•l•t•er~s----~--~~--
Type Drill Rig and Operator Failipg 1500 

Air/mud rotary - Wippek.Inc.-B Hollapd 

Depth 
(ft) 

180-

185-

190-

195-

200-

205-

210-

215-

220-

225-

230-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Project Capnop AlB-Phase II Stage I 
Beginning 4 .Jap. 1985 and end 
7 Jap. 1985 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Lithologic Description 

SAND; slightly cemented, fine-medium 
grained, calcite 50%,. 

SAND; silty, brown, poorly sorted, 
slightly cemented, fine-medium 
grained. 

SAND; unconsolidated, fine-medium grained, 
subrounded, poorly sorted, 10% 
lithics, 

SAND; coarse, a~d pea gravel, angular, 
with reworked clay and silt (Cretaceous), 
unconsolidated, lithics-clay 30%. -

SAND; tan, fine-medium grained, poorly 
sorted, angular, with 10% lithic 
fragments. 

SAND; tan, fine-medium grained, subangular, 
with abundant iron staining on quartz 
grains, lithics 5%, unconsolidated. 

S~; tan, medium-coarse, subangular, with 
reworked shale and silt, poorly sorted, 
unconsolidated, 

SAND; olive-brown, 50% green-brown silt 
and shale, angular quartz, fine
medium grained, poorly sorted. 

SAND AND SHALE; olive brown, sand medium 
grained, shale green-brown, with red 
clay clasts. 

GRAVEL; unconsolidated, with shale, silt, 
lithic fragments, unsorted conglomerate. 

G SAND AND GRAVEL; sand cemented, by calcite, 

235-
G 

240-

gravel angular, loosely consolidated. 

SAND; with minor gravel, sand fine-medium 
grained, loosely cemented, poorly sorted. 

Monitor Well ...A_ was grouted from .ill. ft to the surface with _a__ yds .3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 
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DRAFT 

Log of Prilligg OPerations 
Monitor Well #A 

Page 5 of 6 

Location Capggp AfB. Site 5 Lagdfill No. 5 
Log Recorded by ~T~·a'~·-W~a-.lt•e•r•'~-------------
Type Drill Rig and Operator Failipg 1500 

Air/;ud rotary - Wiggek.Igc.-B Holland 

Depth 
(ft) 

24o-

245-

250-

255-

260-

265-

270-

275-

280-

285-

290-

295-

300-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Project Caggop AlB-Phase II Stage I 
Beginning 4 Jag. 1985 and end 

7 Jan. 1985 of drilling operation 
Sampling Interval (Estimated)_i(ft) 

Lithologic Description 

SAND; tan, medium-coar~e grained, with 
15% gravel, (may be coming in from 
gravel zone_above), 

SAND;. tan, fine-medium grained, poorly 
sorted, with calcite matrix, 
slightly silty, 10% lithics. 

SAND; brown, fine-coarse, unconsolidated, 
angular, with 15% lithics also 
angular, clay matrix 20%, 

SAND; brown, fine grained, with calcite _ 
cement, unconsolidated, poorly sorted with 
coarse sand-size lithic fragments 10%, 

SAND; brown, fine-medium grained, loosely 
consolidated with calcite cement, coarse 
lithics 20%, angular, 

SAND; brown, 95% quartz, fine-medium grained, 
absence of coarse lithic fragments ,'~each 
sand" texture. 

SAND; brown, 95% quartz, rounded, medium 
grained, well sorted, lithics also rounded 
and sorted. 

SAND; brown, medium grained, subrounded, same 
as above unit with 10% lithics, 

SAND; brown, medium-coarse, subangular, 
poorly sorted, unconsolidated, lithics 10-
15% subangular, out of "clean sand," 

SAND; tan, fine-medium grained, moderately 
well sorted, subrounded, calcite 10%, 
lithics 10%. 

SAND; tan, fine-medium, well sorted, 
subrounded ,''clean" with 10% lithics, 
also fine-medium grained. 

SAND; tan, fine-medium grained, well 
sorted, rounded with 10% black lithic 
fragments, no matrix. 

Monitor Well A. was grouted from ..Jli ft to the surface with _8_ yds,3 of Portland 
~. Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-41 
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1.1n"'r 1 

Loa of Pxillina Operations 
Monitor Well #A 

Page 6 of 6 

Location Canpgn AfB. Site 5 Landfill No. 5 
Log Recorded by .T~·M'~·-WAa._l.te•r~s~-------------
Type Drill Rig and Operator Failipg 1500 

Air/myd rotary - Wippek.Inc.-B Hgllapd 

Depth 
(ft) 

300-

305-

310-

315-

320-

325-

330-

335-

340-

345-

350-

355-

360-

365-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Project Capnog AlB-Phase II Stage I 
Beginning 4 Jan. 1985 and end 
7 Jag. 1985 of drilling operation 
Sampling Interval (Estimated)_i(ft) 

Lithologic Description 

SAND; tan to brown, fine-medium grained, 
poorly sorted, with 10%-coarse 
sand fragments, subrounded. 

SAND; brown, fin~coarse, poorly sorted, 
with 15% lithics, also coarse, 
subrounded, unconsolidated. 

SAND; with gravel, olive brown, sand is 
fine-medium grained, poorly sorted, 
subrounded, gravel coarse, 

SAND; fine-coarse, slightly cemented to 
larger lithic fragments, sand is 
subrounded, 

SAND; tan, fine-medium grained, loosely 
cemented, subrounded, calcite 10%. 

SAND; sand and gravel conglomerate, cemented 
by calcite, coarse texture, w/grey shale 
and reworked red silt, well indurated. 

SAND; cemented, with 10% gravel, buff-brown, 
iron stained, conglomerate, calcite 
matrix, lithics (red plagioclase, volcanics) 

SAND; medium-coarse, loosely consolidated, 
lithics 25%, coarse grained, out of 
confining zone at 339'. 

SAND; fine-coarse, unconsolidated, with sub
angular quartz 342-343' sand and gravel 
conglomerate; 343-345 1 sand unconsolidated. 

SAND; loosely consolidated, fine-medium grain, 
moderately sorted, subrounded lithics 5-15%, 
water changed to dark brown at 350'. 

SAND; fine-medium grained, poorly sorted, 
subrounded' with 10% lithic clasts. 

SAND; medium grained, loosely consolidated 
subangular, subrounded with 10% lithic 
fragments. 

SAND; fine-coarse, poorly sorted, angular, 
with 30% lithic fragments. 

Monitor Well _A_ was grouted from ..Jli ft to the surface with _a_. yds .3 of Portland '""' Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-·42 



I ,II 

-

--
-

--
-
-

Location Site 5B Landfill No. 5 

DRAFT 

Log of Drilling Operations 
Monitor Well #B 

Page 1 of 6 

Log Recorded by T.K. Walters/W, Boettner 
Type Drill Rig and Operator Failipg 1500 
Air/mud Rotary-Winpek. Inc.-B Hgllapd 

Project CappOp AlB-Phase II Stage I 
·Beginning 25 Noyember 1985 and end 
30 Noy. 1985 of drilling operation 
Sampling Interval (Estimated)_i(ft) 

Depth 
(ft) 

0-

5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
_Sample 
Taken * 

G 

- G 

G 

G 

Lithologic Description 

TOPSOIL; dark brown, loamy fine sand slightly 
moist caliche at 4.5'. 

CALICHE; eztremely hard, white, sharp upper 
contact increase in sand 9-10'. 

SILT; sandy,pink,poorly sorted, slightly 
moist, calcarceous. 

SILT; buff cemented by calcite, hard, 
slightly sandy. 

G SILT; buff-brown, cemented with calcite. 

G SAND; red-brown, fine grain, moderately 

G 

G 

G 

G 

G 

G 

sorted, slightly consolidated. 

SAND; silty, buff-brown, fine-medium, well 
sorted, subangular, calcite cement. 

SILT; very fine with calcite matriz, 
unconsolidated, well sorted. 

SAND; fine-medium grained, ozidized with 
6" caliche stringers. 

SILT; sandy buff, well sorted, 
unconsolidated. 

SILT; sandy, cemented, with hard 6" layers 
of caliche. 

SAND; silty, brown, grading to red 
ozidized sand, medium grained, moderately 
sorted. 

Monitor Well -1__ was grouted from J!i_ ft to the surface with _z__ yds.3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-43 
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Location Site 5B Landfill No. 5 

DRAFT 

Log of Dxill~g Opexations 
Monitor Well B 

Page 2 of 6 

Log Recorded by T.K. Halters/W, Boettner 
Type Drill Rig and Operator Failipg 1500 
Air/mvd Rptary-Wipnek. Inc.-B Bplland 

Project Canngp AfB-Phaae II Stage I 
Beginning 25 'November 1985 and end 
JO Noy. 1985 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Depth 
(ft) 

60-

65~ 

70-

75-

80-

85-

90-

95-

100-

105-

110-

115-

120-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* Lithologic Description 

G CALICHE; buff-white,and silt, extremely hard, 
2' sand, cemented, mediUm. grained, 

G SAND;red-brown, unconsolidated, fine-

G 

medium. grained, poorly sorted. 

SAND: light brown, unconsolidated, 
moderately sorted, coarser than above. 

G· SAND; light brown, unconsolidated,moderately 

G 

G 

G 

G 

G 

G 

sorted, coarser than above, 

SAND; tan-brown, unconsolidated, medium 
grained, quartzose, coarser than above 
unit, sub-rounded grains. 

SAND; fine-medium. grained, poorly sorted, 
unconsolidated with 6" calcite cemented 
layer. 

SAND; fine-medium. grained, increase in 
calcite cement. 

SAND; fine-medium. grained, poorly sorted, 
coarser than above, calcite cement about 
10%, 

SAND; medium. grained, moderately sorted, 
quartzose, grains sub-rounded, decrease 
in calcite. 

SAND; fine-medium., poorly sorted, semi
consolidated, calcite cement 50%, coarser 
than above. 

G SAND; medium-coarse grained, unconsolidated 
subangular grains. 

G SAND; same as above. 

G SAND; same as above. 
Monitor Well -1__ was grouted from~ ft to the surface with _z__ yds,J of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-44 
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Location Site 5B Landfill No. 5 

DRAFT 

Log of Drilli'g Operations 
Monitor Well B 

Page 3 of 6 

Log Recorded by T.K. Halters/W. Boettner 
Type Drill Rig and Operator Failipg 1500 
Air/mud Rotary-Wippek. IDc.-B Holland 

Project Capnog AlB-Phase II Stage I 
Beginning 25 November 1984 and end 

· Noy. 30 1984 of drilling operation 
Sampling Interval (Estimated)_i(ft) 

Depth 
(ft) 

120-

125-

130-

135 

140-

145-

150-

155-

160-

165-

170-

175-

180-

Graphic 
Log 

Core Sample · 
Interval/ID 

Type of. 
Sample 
Taken* Lithologic Description 

G CALICHE; mediu~coarse, cemented with 
calcite moderately sorted, subangular. 

G SAND; same as -above, 

G SAND; brown, fine-medium grained, poorly 
sorted, cemented, 10% lithic fragments. 

G SAND; same as above. 

G SAND; slightly cemented, fine-medium grain, 
calcite 25%, 

G SAND; medium grained, moderately sorted, 
with 10% lithic fragments. 

G SAND; silt~ fine-medium grained with 10% 
clay. 

G SAND; fine-medium grained, well sorted, 
decrease in clay. 

G SAND; medium grained, angular, poorly 
sorted. 

G SAND; brown, fine-medium grained, slightly 
cemented, 

G SAND; fine-medium grained, moderately sorted, 

G 

subrounded, lithics 10%. 

SAND; buff-brown, fine-medium grained, 
slightly cemented with calcite, calcite 
nodules 10-15%, 

Monitor Well_!__ was grouted from~ ft to the surface with _l__ yds.3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-45 
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Location Site 5R Tandfill Ng 5 

DRAFT 

Log of DrifliJI Operations 
Monitor We 1 

Page 4 of 6 

Log Recorded by T.K. W.lters/W, Boettger 
Type Drill Rig and Operator Failing 1500 
Air/myd Rotary-Wipnek. Inc.-B Hglland 

Project Cannop AlB-Phase II Stage I 
Beginning 25 Noye;ber 1984 and end 

30 Noy. 1984 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Depth 
(ft) 

180-

185-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* Lithologic Description 

G SAND; fine-medium grained~ moderately 

G 

sorted, subrounded, unconsolidated. 

SAND; red-brown, -extremely hard, cemented, 
silt light brown clasts, 

.,. 190-

-

-
-
,,... 

-

195-

200-

205-

210-

215-

220-

225-

230-

235-

240-

G CLAY; silty, much finer than above, poor 
plasticity, dark brown. 

·SAND AND GRAVEL; c·oarse, cemented, poorly 
sorted, lightly calcareous, subangular, 
lithic 25%. 

G GRAVEL; pebble size, angular, unconsolidated 

G 

G 

G 

G 

chert fragments, and other lithics 35%. 

GRAVEL; cobble size, high energy, angular
subrounded, slightly cemented by calcite, 
loosely consolidated, with lithic fragments. 

SAND; coarse grain with fine silty clay 
matrix, poorly sorted. 

SAND AND GRAVEL; poorly sorted, uncon
solidated, subrounded, chert fragments, 
dull grey. 

SAND; with minor gravel, silty brown, poorly 
sorted, unconsolidated-semi cemented. 

G SAND; medium-coarse grai~unconsolidated, 

G 

poorly sorted. 

SAND; medium-coarse grain, unconsolidated, 
light brown, fairly well sorted. 

SAND; light brown, medium-coarse grain, 
subrounded, moderately sorted, slightly 
calcareous. 

Monitor Well -1__ was grouted from J!i_ ft to the surface with _z__ yds.3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-46 
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Location Site 5B Landfill No. 5 

DRAFT 

Log of Drillipg Operations 
Monitor Well #B 

Page 5 of 6 

Log Recorded by T.J. Walters/W, Boettner 
Type Drill Rig and Operator Failipg 1500 
Air/mud Rotary-Wippek. Ipc.-B Bpllapd 

Project Cappop AlB-Phase II Stage I 
Beginning 25 NoVember 1984 and end 
30 Hoy. 1985 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Depth 
(ft) 

240-

245-

250-

255-

260-

265-

270-

275-

280-

285-

290-

295-

300-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of· 
Sample 
Taken* 

G 

G 

G 

G 

G 

G 

Lithologic Description 

SAND; silty with clay matrix, calcite 
nodules 30%, much more clay than 
above unit. 

SAND; tan-brow, fine-medium grain, 
moderately well sorted, subangular, 
quartzose. 

SAND; same as above. 

SAND; buff, cemented with calcite, silty, 
fine grain, poorly sorted, semi
consolidated. 

SAND; light-brown, fine-medium grain, poorly 
sorted, angular, with calcite nodules, 
clay stringers. 

SAND; brown, fine-medium grain, uncon
solidated with clay stringers. 

G SAND; medium-coarse grain, moderately sorted, 
quartzose, sub-rounded, 

G SAND; same as above unit. 

G SAND; medium grained, subangular, moderately 
sorted. 

G SAND; medium grain, subangular quartz, 
moderately sorted. 

G SAND; fine grained, with clay matrix, 
quartzose, subangular. 

G SAND; fine-coarse, poorly sorted, unconsoli-
dated, subangular. 

Monitor Well _I__ was grouted from l!i_ ft to the surface with _z__ yds.J of Portland Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-47 



-

"''" 

·--
-

-

-

-
-
-

Location Site SB Landfill No.5 

DRAFT 

Log of Drillijg Operations 
Monitor Well B 

Page 6 of 6 

Log Recorded by T.K. Walters/H. Boettner 
Type Drill Rig and Operator Failipg 1500 
Air/mvd Rotary-Wipnek. Inc.-B Hollapd 

Project Cannop AlB-Phase II Stage I 
Beginning 25 November 1984 and end 
30 Hoy. 1985 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Depth 
(ft) 

300-

305-

310-

315-

320-

325-

330-

335-

340-

345-

350-

355-

360-

365-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* 

G 

G 

G 

G· 

G 

G 

G 

G 

Lithologic Description 

SAND; fine-medium,cement~d, brown, drilling 
slov, bit skating occasionally. 

SAND; fine-medium,mostly quartz, 
plagioclase and shale. 

SAND; medium grained vith minor lithic 
fragments. 

SAND; same as above unit. 

SAND; same as above unit. 

SAND'; pebbles and chips of larger angular 
gravel, hard drilling. 

SAND AND SILT; minor gravel, caliche 
(calcrete?). 

SAND; with gravel, calcrete cement, 
resembling caliche, no water. 

G SAND AND GRAVEL; angular, bard drilling. 

G 

G 

G 

G 

SAND; ~ith gravel, drilling much faster. 

GRAVEL; bard cemented, quartzose, with 
olivine,lithic fragments, shale and 
some calcite matrix • 

GRAVEL; bard, cemented, same as above unit. 

GRAVEL; bard cemented, same as above unit. 

Monitor Well -A__ was grouted from~ ft to the surface with _z__ yds.3 of Portland 
Type I neat cement. 

ST • Shelby tube; SS • split-spoon; G • grab. 

E-48 
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DRAFT 

Log of Drilli~ Operations 
Monitor Well 

Page l of 6 

Location Site S. Landfill No• S •. Cappop AlB 
Log Recorded by 4T~·•'~·-WAaaal•te•r~sL--------------
Type Drill Rig and Operator Failing 1500 
Air/Mud Rotary Rig-Winpek.Inc.-B Holland 

Project Capnon AlB-Phase II Stage I 
Beginning 9 Jap. 1985 and end 
10 Jan. 1985 of drilling operation 
Sampling Interval (Estimated)i_(ft) 

Depth 
(ft) 

0-

5-

10-

15-

20-

25-

30- . 

35-

40-

45-

so-

55-

60-

Graphic 
Log 

....... ....... . . . . . .. .. ...... 
• .. • 6 .. ~ . . . . 

Core Saaaple 
Interval/ID 

Type· of 
Sample 
Taken* 

G 

Lithologic Description 

TOPSOIL; dark red, loam, 

G CALICHE; hard, contact at 6', 

G 

G 

G 

G 

G 

G 

CALICHE; with silt, buff - slightly 
cemented. 

SILT; buff, with caliche, silt is 
cemented, bard chert streak 18'-19'. 

SILT; brown, slight consolidated, 
caliche nodules. 

SILT; buff, fine grained cemented with 
calcite, chert pebbles 5%. 

SILT; buff white, slightly cemented with 
clay, caliche nodules 5%, 

SILT; with caliche, cemented, fine 
grained, 

G SILT; sandy, brown with clay, 10% caliche, 

G 

G 

G 

loosely consolidated. 

SILT; sandy, light brown, loosely 
consolidated. 

SAND; silty, poorly sorted, cemented by 
calcite, caliche nodules present. 

SAND; silty, with caliche nodules, sand 
portion poorly sorted, quartzose. 

Monitor Well £. was grouted from ~ ft to the surface with 1....J./.]._ yds ,3 of Portland 
Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-49 
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DRAFT 

Log of Drilling Operations 
Monitor Well #c 

Page 2 of 6 

Location Sjte 5. Landfill No. 5. Canpop AlB Project CappQp AlB-Phase II Stage I 
Beginning 9 Jan. 1985 and end 
-10 Jap. 1985 of drilling operation 
Sampling Interval (Estimated)l_(ft) 

Log Recorded by ~T~··'•·-aW•a•l•t.er.s._ __________ ~--
Type Drill Rig and Operator Failipg 1500 
Air/Mud Rotary Rig-Wippek.Ipc.-B Holland 

Depth 
(ft) 

60-

70-

75-

80-

85-

90-

95-. 

100-

105-

110-

115-

120-

Graphic 
Log 

Core Sample 
Interval/In 

Type of 
Sample 
Taken* Lithologic Description 

G SAND; fine, medium gr~ined, poorly 
sorted, consolidated with caliche, 

G SAND; silty brown, consolidated, fairly 
well sorted, cemented with caliche. 

G SAND; brown, consolidated, poorly 

G 

G 

G 

G 

G 

G 

G 

G 

sorted, cemented by calcite. 

SAND; Brown, semi-consolidated, poorly 
sorted cemented by calcite. 

SAND; silty, brown, poorly sorted, loosely 
loosely consolidated fine to medium 
grained. 

SILT; sandy, brown, unconsolidated, 
angular grains, poorly sorted. 

SAND; loosely cemented, poorly sorted, 
fine-medium grained, with fine medium 
cemented zones. 

SAND; unconsolidated fine-medium 
grained, poorly sorted with caliche 
"float", lithics 10%. 

SAND; fine grained, buff white, hard 
cemented with calcite. 

SAND; fine medium grained, cemented, 
quar.tzose, clear, poorly sorted with 
calcite matrix. 

SAND; fine - medium grained cemented, 
poorly sorted, lithics 15%, clear, 
quartzose, angular, calcite matrix. 

Monitor Well ~was grouted from~ ft to the surface with 7 1/2 yds.3 of Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-50 
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DRAFT 

Lgg of Drilli'g Operations 
Monitor Well C 

Page 3 of 6 

Location Site 5, Lapdfill Ng, 5, Cappop AfB 
Log Recorded by .T~ .• J •. -aW•••l•t•er~•~~----~~~-
Type Drill Rig and Operator Failipg 1500 
Air/Mud Rgtary Rig-Winpek.Ipc.-B Hollapd 

Project Cappop AlB-Phase II Stage I 
Beginning 9 Jap. 1985 and end 
10 Jag, 1985 of drilling operation 
Sampling Interval (Estimated)l_(ft) 

Depth 
(ft) 

120-

125-

130-

135-

140-

145-

150-. 

155-

160-

165-

170-

175-

180-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* 

G 

G 

G 

Lithologic Description 

SAND; fine grained, ·unconsolidated, 
well-sorted. 

SAND; fine - medium grained, loosely 
consolidated, poorly sorted. 

SAND; fine - medium grained, poorly 
sorted, clear quartz, angular. 

G SAND; medium grained, moderately sorted, 

G 

G 

G 

G 

G 

G 

G 

G 

cemented, grains cemented by calcite. 

SAND; silty, fine - medium grained, 
poorly sorted cemented, 

SAND; fine grained, well sorted, 
unconsolidated, 

SAND; brown, cemented with calcite, 
lithics 15%, quartz, subrounded, 
moderately sorted. 

SAND; brown, cemented with calcite, 
quartz grains well sorted, 
subrounded. 

SAND; silty, loosely consolidated, 
poorly sorted with 10% lithics. 

SAND; silty, loosely consolidated, 
poorly sorted with 10% lithics. 

SAND; silty, poorly sorted, loosely 
consolidated. 

SAND; silty, fine-medium grained, 
cemented by calcite, moderately 
sorted, subrounded quartz. 

Monitor Well -'.-was grouted from~ ft(TD) to the surface with 2-lLl yds.3 of 
Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab, 

E-51 
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UHAFT 

Log,of Dritti~ operations 
MonJ.tor We 

Page 4 of 6 

Location Sjte 5. Lapdfill Ng. 5. Canngn AfB 
Log Recorded by .T~··'~·-Waa_.l.te.r.s~~~--~~~-
Type Drill Rig and Operator Failipg 1500 
Air/Mud Rgtary Rig-Wippek.Ipc.-B Hpllapd 

Depth 
(ft) 

180-

185-

190-

195-

200-

205-

210-. 

215-

220-

225-

230-

235-

240-

Graphic 
Log 

Core Sample 
Interval/In 

Type of 
Sample 
Taken* 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Project Capngn AlB-Phase II Stage I 
Beginning 9 Jan. 1985 and end 

-10 Jap. 1985 of drilling operation 
Sampling Interval (Estimated)i_(ft) 

Lithologic Description 

SAND; silty, fine grained, cemented, 
similar to above unit. 

SAND; silty~ fine-medium, unconsolidated. 

SAND; fine-medium grained, silty, 
unconsolidated, poorly sorted. 

SAND; similar- to above unit. 

SILT; brown, unconsolidated, little sand, 
sand, quartz, unconsolidated, 
poorly sorted. 

SILT; brown, unconsolidated, poorly 
cemented. 

SILT; brown with caliche clasts, and 
10% sand, fine, moderately well 
sorted, subrounded. 

CLAY; green, with red oxidized sand 
clasts and fragments of grey clay 
and silt also. 

CLAY; silty, green, with medium grained 
sand, angular, lithics 10%. 

SAND; coarse, with minor gravel, poorly 
sor~ed angular, lithics 30%. 

GRAVEL;,sandy with caliche nodules, 
unconsolidated, poorly sorted. 

SILT; buff-white, with white clay 
clasts, fine grained, well sorted, 
unconsolidated. 

Monitor Well~ was grouted from~ ft to the surface with~ yds.3 of 
Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 
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DRAFT 

La& of D;illi'g Operations 
Monitor Well C 

Page 5 of 6 

Location S i t e 5 . Landfi 11 Hg.. 5 • Cannon AlB 
Log Recorded by .t~··K~·-W~aa.lt~e~r~•~--------~~-
Type Drill Rig and Operator Failina 1500 
Air/Hud Rgtary Rig-Winnek.Inc.-B Hgllapd 

Project CapDop AlB-Phase II Stage I 
Beginning 9 Jap. 1985 and end 
10 Jap. 1985 of drilling operation 
Sampling Interval {Estimated)!_{ft) 

Depth 
(ft) 

240-

245-

250-

255-

260-

265-

270-. 

275-

280-

285-

290-

295-

300-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* Lithologic Description 

G SILT; sandy, brown, -poorly sorted, 

G 

G 

G 

G 

G 

G 

unconsolidated fine grained, 

SAND; silty brown, poorly sorted, 
unconsolidated, with caliche 
nodules. 

SAND; medium grained, cemented, well 
sorted. 

SAND; buff-white, consolidated, fine -
medium grained, moderately well 
sorted, with 10% lithics. 

SAND; white, loosely consolidated, fine
medium sorted, subrounded •. 

SILT; sandy, brown, loosely consolidated 
fine-medium, grained, poorly sorted, 
with caliche nodules. 

SAND; mediu~coarae grained, angular, 
unconsolidated poorly sorted, with 
15% black lithics. 

G SILT; red-brown, fine, unconsolidated 

G 

G 

G 

G 

slightly cemented, with minor sand. 

SAND; red-brown, silty, poorly sorted, 
unconsolidated, sand, angular, 
clear. 

SAND; coarse, with minor gravel, 
unconsolidated, poorly sorted, 
angular. 

SAND; silty, fine-coarse, red-brown, un
consolidated, poorly sorted, sub
angular, 10% lithics. 

SAND; mediu~coarse, with red-brown silty 
zones, loosely consolidated, 10% 
lithics. 

Monitor Well -'--was grouted from _lA! ft to the surface with Z-lL1 yds.3 of Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-53 
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DRAFT 

Log of Pritli~ Operatiops 
Monitor We 1 

Page 6 of 6 

Location Site 5, Lapdfill Ng. 5, Capngp AFB 
Log Recorded by .T •. aJ •• _Waa86l.te•r•s~~~--~~~-
Type Drill Rig and Operator Failipg 1500 
Air/Mpd Rotary Rig-Wi;pek.Ipc.-B Hollapd 

Depth 
(ft) 

300-

305-

310-

315-

320-

325-

330-. 

335-

340-

345-

350-

355-

360-

362-

Graphic 
Log 

Core Sample 
Interval/In 

Type of 
Sample 
Taken 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Project Cappqp AfB-Phase II Stage I 
Beginning 9 Jap. 1985 and end 
·10 Jap. 1985 of drilling operation 
Sampling Interval (Estimated)l_(ft) 

Lithologic Description 

SAND; silty, cemented, poorly sorted, 
fine-medium grained·, subangular, 

SAND; hard oemented, medium-coarse, 1st 
hard streak 305 1-306', out at 306', 
clay matri.z. 

SAND; mediu~ery coarse, unconsolidated, 
poorly sorted, 30% lithics, angular 
no matri.z, 

SAND; unconsolidated, fine-coarse, 
angular with 30% lithics, some 
calcite matriz. 

SAND; medium-coarse, unconsolidated, 
with 30% lithics, subangular, 
gravel 10%, 

SAND/GRAVEL; loosely cemented, with red 
silt, also bard, drilling fast, color 
olive-brown, 

SAND; medium-coarse, unconsolidated, 
subangular, with 30% litbics, silt 
20%, color olive brown, 

SAND; oxidized, highly weathered, with 
cemented grains, hard, fine-coarse, 
angular lithics. 

SAND; fine-coarse, and red silt, 
mottled with green clay clasts, 
reworked red beds, very hard 332'345', 

SAND; cemented, confining, conglomerate, 
eztr_emely bard, out of hard zone 349', 

SAND; co.arse, with gravel, unconsolid
ated with clay stringers grey and 
red, 

SAND; medium-coarse, unconsolidated, 
poorly sorted, with 20% clay, brown, 
hard cemented streak 6", 

SAND; hard, cemented, poorly sorted, 
angular very slow drilling. 

Monitor Well ~was grouted from J!i ft to the surface using 1-lLl yds,3 of 
Portland Type I neat cement, 
*ST • Shelby tube; SS • split-spoon; G • grab. 

E-54 
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DRAFT 

Log of Drillipg Operations 
Monitor Well #D 

Page 1 of 6 

Location Canngp AfB. Site 5 Lapdfill No• 5 
Log Recorded by ~T~·•'~·-AWaa•l•te•r~sL-------------
Type Drill Rig and Operator Failipg 1500 
Air/mud rotary-Wipnek.Ipc.-B Hollapd 

Project Cappop AlB-Phase II Stage I 
Beginning 10 December 1984 and end 
16 Dec. 1984 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Depth 
(ft) 

0-

5-

10-

15-

20-

25-

30-

35-

40-

45-

so-

55-

60-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* 

G 

G 

Lithologic Description 

TOPSOIL; red, clayey with roots and organic 
matter. 

CALICHE; 4' with clayey silt, light grey, 

G CALICHE; with silty sand, 

G CALICHE; with silt, some fine sand (white 
nodules 19'), 

G CALICHE; extremely hard, silty, interbedded 

G 

G 

G 

G 

G 

G 

with fine sand, 

CALICHE; with sand, caliche nodules extremely 
hard, sand is cemented. 

CALICHE; with fine sand, caliche 80%, 
sand 20%, 

SAND; red-brown, cemented, medium-grained, 
oxidized, with bone grey chert and caliche 
fragments. 

CALICHE; with chert, buff grey, with minor 
sand, medium grained. 

SAND; buff grey, cemented, fine-medium 
grained, moderate-well sorted, grading to 
light tan clayey sand, cemented. 

SAND; light grey, extremely well sorted, 
cemented, hard. 

G SAND; bone white, cemented, interbedded 
with red-brown, cemented sand. 

Monitor Well ~was grouted from lla_ ft to the surface with _l__ yds.3 of Portland 
Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-55 
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Log of Drilling Operations 
Monitor Well #D 

Page 2 of 6 

Location Cannpp AFB. Site 5 Lapdfill Ng. 5 
Log Recorded by ~T~··'~·-AW•••l•t•e&r&s ____________ __ 
Type Drill Rig and Operator Failipg 1500 
Air/mgd rotary-Wipnek.Ipc.-B Holland 

Depth 
(ft) 

60-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* 

Project Cannop AfB-Phase II Stage I 
Beginning 10 Dec. 1984 and end 
16 Dec. 1984 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Lithologic Description 

G SAND; cemented, fine-medium grained. 

65-
G 

70-
G 

75-
G 

80-
G 

85-
G 

90-
G 

95-
G 

100-
G 

extremely well sorted~ buff white. 

SAND; light brown, poorly sorted, loosely 
consolidated; fine-medium grained, subang
ular, friable, red volcanic fragments. 

SAND; brown, poorly sorted, uncemented. 
fine to medium grained, subangular, 
10% clay. 

SAND; quartzose, fine-medium grain, well
sorted with 10% red lithic fragments, no 
clay or calcite cement. 

SAND; same as above, slightly finer 
grained. 

SAND; brown, fine-medium grained, very well 
well sorted, subrounded quartz. clear. 

SAND; brown, fine-medium grain, poorly 
sorted. lithics 10%, quartz well-rounded. 

SAND; brown, medium grained. moderately 
sorted. quartzose, subrounded. quartz 
(blue-clear), 10% volcanic fragments. 

SAND; brown, fine-medium. well sorted, 
finer than above unit. · 

- 105-

---

110-

115-

120-

G SAND; quartzose, brown, fine-medium 

G 

grain, caliche stringer 1' thick. 

SAND; brown, fine-medium grained slightly 
cemented .• trace of calcite cement. 

G SAND; buff-white, fine grain, cemented 
with calcite, moderately sorted. hard. 

Monitor Well ~was grouted from lla_ ft to the surface with _l__ yds,3 of 
Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-56 
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DRAFT 

Lgg of Drilling Operations 
Monitor Well #D 

Page 3 of 6 

Location Cappgp AfB. Site 5 Lapdfill No. 5 
Log Recorded by 4T~.~~~-W~aaalt~e~r~•L-~----~~_, 
Type Drill Rig and Operator Failipg 1500 
Air/myd rgta;y-Wippek.lnc.-B Bplland 

Project CappoA AfB-Phase II Stage I 
leginning 10 December 1984 and end 
16 Dec. 1984 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Depth 
(ft) 

120-

125-

130-

135-

140-

145-

'150-

155-

160-

165-

170-

175-

180-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* Lithologic Description 

G SAND; brown, unconsolidated, fine-medium 

G 

G 

G 

G 

grained, quartzose. 
-

SAND; Fine-medium, quartzose, well sorted, 
subrounded. 

SAND; brown, fine-medium quartzose 
subrounded, unconsolidated. 

SAND; brown, medium grain, well sorted, _ 
subangular, quartz 90%. 

CLAY; silty, with sand, fine. 

G SAND; silty, fine grained, well sorted 

G 

with caliche nodules (from above), 

SAND; silty, fine, well sorted, subrounded, 
quartz 90%. 

G SAND; silty, fine grained, well sorted, 
quartzose. 

G SILT; sandy, fine grained, quartzose, 

G 

well sorted. 

SAND; brown, fine grained, very well sorted, 
well-rounded. 

G SAND; brown, medium grained, well sorted. 

G SAND; brown, medium grained, very well 
sorted with 10% black lithic fragments. 

Monitor Well _Q_ was grouted from llA_ ft to the surface with -l.. yds.3 of Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-57 
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Lgg gf Drilling Operations 
Monitor Well #D 

Page 4 of 6 

Location Canpgn AFB. Site 5 Landfill No. 5 
Log Recorded by .T~··K~·-W~a_.lt~e~r~s~~~--~~~ 
Type Drill Rig and Operator Failipg 1500 
Air/mud rotary-Wippek.Ipc.-B Holland 

Depth 
(ft) 

180-

185-

190-

195-

200-

205-

210-

215-

220-

225-

230-

235-

240-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Project Cappgp AlB-Phase II Stage I 
Beginning 10 December 1984 and end 
16 Dec. 1984 of drilling operation 
Sampling Interval (Estimated)_i(ft) 

Lithologic Description 

SAND; silty, brown, fine-medium grained, 
well sorted, subrounded. 

SAND; brown, silty, very fine grained, well 
sorted, unconsolidated, finer than above. 

SAND; brown, medium grained, moderately 
sorted, coarser than above unit, quartz, 
subangular, clear, 10% lithics. 

SAND; brown, poorly sort'ed, fine to medium 
grained, 10% Iithic fragments. 

SAND; brown, fine-medium grained, very 
little clay, 10% lithic fragments, black. 

SAND; brown, unconsolidated, siity, fine
medium grained with caliche layer at 
205'-206'. 

CLAY; yellow regolith, with iron stained 
clasts. 

SAND; fine-coarse, poorly sorted, with 25% 
red and black lithics, unconsolidated 
gravel 18%. 

SAND; fine-medium grained, poorly sorted, 
finer than above unit, unconsolidated, 
subrounded sand and gravel. 

SAND; coarse, with 25% gravel, sand is 
poorly sorted, subangular, quartz is 
clear and yellow. 

SAND AND GRAVEL: buff-brown, cemented 
poorly with calcite, gravel 10%. 

SAND; buff-brown, fine-medium grained, 
poorly cemented, calcite matrix, 
lithica, 5% gravel. 

Monitor Well _a_ was grouted from lla_ ft to the surface .with _l__ yda,3 of 
Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-58 
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DRAFT 

Loi gf DrilliDi Operations 
Monitor Well #D 

Page 5 of 6 

Location Cappop AFB. Site 5 Landfill Ng. 5 
Log Recorded by •T~·ai~·-Wa•.-lt•e•r~s~~~--~~~ 
Type Drill Rig and Operator Failipi 1500 
Air/mud rotary-Wigpek.Ip;.-B Bollapd 

Project Capnop AfB-fbase II Sta1e I 
Beginning 10 December 1984 and end 
16 Dec. 1984 of drilling operation 
Sampling Interval (Estimated)_i(ft) 

Depth 
(ft) 

240-

245-

250-

255-

260-

265-

270-

275-

280-

285-

290-

295-

300-

Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
·Sample 
Taken* 

G 

G 

G 

·G 

G 

Lithologic Description 

SAND; buff-brown, cemented, fine-medium 
grained, poorly sorted. · 

SAND; brown, unc~nsolidated, medium 
grained, quartzose. 

SAND; coarse, unconsolidated, poorly 
sorted, angular, with 15% lithica, 
calcite r.ement. 

SAND; brow~. unconsolidated, poorly 
sorted, angular with 10% lithics, 
calcite cement. 

SAND; fine-medium grained, poorly sorted, 
aubangular, unconsolidated. 

G SAND; brown, medium grained, very well 
sorted, quartz 95%, clear, rounded. 

G SAND; brown, fine-med~• g~ained, 

G 

G 

moderately sorted, ~.ithic.o. 

SAND; unconsolidated, well sorted, 85% 
quartz, rounded. 

SAND; fine-aedium grained, unconsolidated, 
moderately well sorted, quartz 85%. \ 

G SAND; br~, medium grained, moderately 

G 

G 

well sorted, 20% lithic fragments. 

SAND; brown, fine-medium grained, poorly 
sorted, •.1nconaolidated, aubrounded, 
20% lithica, caliche clasts 5-10%. 

SAND; brown, well sorted, medium grained, 
less dirty· than unit above, hard 
streak at 299'. 

Monitor Well~ was grouted from -lJA_ ft to the surface with -1-. yda.3 of 
Portland Type I neat cement. 

*ST • Shelby tube; SS • split-spoon; G • grab. 

E-59 
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Loa of Drillin& Operations 
Monitor Well #D 

Page 6 of 6 

Location Cannon AFB. Sjte 5 Lapdfill No. 5 
Log Recorded by ~T~·A'~·-Waa••l•t~er~•L---~--~~~ Type Drill Rig and Operator Failipa 1500 
Air/mud rotary-Wippek.Ipc.-B Hgllapd 

Depth 
(ft) 

30o-

305-

310-

-Graphic 
Log 

Core Sample 
Interval/ID 

Type of 
Sample 
Taken* 

G 

G 

Project Capngp AfB-Phase II Stage I 
Beginning 10 DeGember 1984 and end 
16 Des. 1984 of drilling operation 
Sampling Interval (Estimated)_l(ft) 

Lithologic Deacription 

SAND; medium-coarse, poorly sorted, 
unconsolidated with 30% black lithic 
fragments. 

SAND; brown, fine grained, well sorted. 

G SAND; fine-medium grained, moderately well 
315-

320-

325-

330-

335-

340-

345-

350-

355-

~ 
3~0- r-:1 

tl) 
g. 
< 
...:I 

365-
...:I 

8 

' 367 1/2--

.G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

sorted, rounded, with 10% lithics. 

SAND; brown, coarse grain, poorly sorted, 
subangular with 15% lithics. 

SAND; brown, fine-medium grain, poorly 
sorted, subrounded. 

SAND; dark brown, extremely hard zone at 
329', cemented. 

SAND; very hard sand, fine grain, out of 
hard zone 333', in again 334'-335'. 

SAND; medium grain, 335-339' unconsolidated, 
cemented sand 339-340 1

, confining. 

SAND; unconsolidated 340-342', fine-medium 
hard streak 342-344', medium-coarse sand 
with 15% lithic fragments. 

SAND; medium grained, fairly unconsolidated, 
drilling faster than above. 

SAND; same as above, medium grained, 
moderately well sorted. 

SAND; fine-medium grained, moderately well 
sorted , unconsolidated, hard streak at 
359-360 1

• 

360-361' out of cemented zone. 
361-362' into cemented zone • 

SAND; 362-365' unconsolidated, drilling 
faster. 

SAND: Same as above. Monitor Well _a_ was grol1ted from Jll ft to the surface with _l__ yds.3 of Portland Type r neat cem.ent. 
*ST • Shelby tube; SS • '3plit-spoon; G • grab. E-60 
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D/CAF-, 
GROUND-WATER QUALITY ASSESSMENT OUTLINE 

A. -:-he grc•ur.dwate~- rr.ol'"1 it o:·r·' i r.g t r1at is bei r•o oet•fot•rned r•C•w : AW 
the New Mexico Hazardous Waste Regulation (~MHWR) Section 
206.C. i.e will give an adeouate init~al ~ontamination assessment 
and determine if hazardous waste or hazardous waste constituents 
have entered the groundwater. Th~ initial assessment should 
identify the particular chemical or contaminant and identify all 
~ossible sources of the contamination. 

B. If a statistically sionificant increase Cor pH cecrease) is 
reoorted, the monitor wells will immediately be resamoled to 
confirm the original result. 

1. When a statistically significant result is reoorted, the 
monitor well's sampling frequency will be increased to ouarterly. 

2. Also, the Total Organic Carbon <TDC> and Total Organic 
Halogen (TOX> analyses wi~l be replaced with TOX and TOC screens 
which will more accurately quantify the contaminants. 

C. The groundwater flow directions and water-transmitting 
properties of the geologib tinits are used to estimate the rate 
and direction of contaminant transoort and the size of the 
contaminant plume. Some hydrolo;ic principles which need to be 
recognized when assessing the rate and extent of contaminant 
plumes in groundwater are: 

1. the contaminant olume is not diluted with the entire 
body of groundwater~ but tends to remain as an intact body with 
only slight dispersion and diffusion along the edges; 

2. the contaminant actually moves faster than ~he average 
groundwater velocity because of hydrodynamic dispersion; 

3. the oath of a soluble contaminant plume will generally 
follow the direction from induced changes in gradient (e.g., a 
pumped well) will also divert the contaminant plume; 

4. the flow direction of a water-immiscible contamir.ant 
b1..1t they ck• will be affected by the groundwater flow direction, 

not necessarily coincide; 

... 

..J. 

ciet et•mi r1e 
migrate 
aoLli fer 

hydraulic and lithologic conditions and fluid density 
the vertical c:ieotn t•:• which the cc•r.tarnir.i:\rd; will 

into the aquifer. The thickness of the plume i~ the 
will orobably increase with distance downgr&dient from 

the scource; 

1 
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5. t: .. ·,e e:.•xter·,t and mc•verr1eY·,t cd'" Vc1ric.u.1s c:c>tist:i.t:.;s,.·l';ts ~;-, t!-,e 
contaminant ~ltirne wi~l vary oecendin; on at~en~a~io~ r~0~ ~~2 
various chemical and biGchemical react~ons. 

If these methods don't give an adecuate assessment of t~E ~~tent 
of the contamination~ 
installed and samcled. 

then extra monltor wells mav neec to ce 

D. In order to adeauately determine the con=entration of 
haz.ardc•t.\S waste or haz.at"·dc•us WC:\st e CO:•Y1st it uen-,t s i r1 t :Je 
groundwater an accurate assessment of tne fate of the Qroundwater 
pollutant must be made with re;ard to three ty~es of crocesses 
which are: 

1. partitioning of the chemical between the three chases 
(sc•il, water, air··) of t!1e 'sc•il'; 

2. degradation of the 
hydrolysis, biodegradation, and 

chemical by such 
•:•x ida t i c•rq .:md 

P.t"'•:•cesses as 

3. transport of the chemical, either i~ the vaoor phase to 
the atmosohere or in soluti6n with the groundwater. 

E. In the event that a significant increase (or pH decrease> is 
l"~eoc•l"~ted, IAW NMHWR Sect ic•n 21215. C. 1. d. ( 6> a specific p 1 e:u··, f•:n~ a 
ground-water quality assessment program will be prepared for the -
facility by the Occupational and Environmental Health Laboratory 
(QEHL> Consultant Services Division <Environmental Quality 
Branch}, and will be submitted to the Director of the New Mexico 
Environmental Improvement Division CNMEID> within 15 days· of the 
notification date. 

2 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 27TH COMBAT SUPPORT GROUP (TAC) 

CANNON AIR FORCE BASE, NM 18101 

-- '-"w 
RECEIVED 

APR 2 91985 

HAZARDOUS WASTE SECTION 
REPLY TO 

ATTNOF: CC 26·}\p;ril l985 

SUBJECT: 

TO: 

Groundwater Monitor Well Sample Results 

Environmental Improvement Division 
Hazardous Waste Section 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

1. Analysis results of samples taken from our groundwater monitoring wells 
on 25 January 1985 are enclosed. These are the first qua;rte;r-samples for 
RCRA compliance of the sanitary landfill located in the southeast co;rner 
of the base. 

2. Please note that the samples taken for pesticides analysis were not 
analyzed for reasons beyond our control. The contractor took samples 
to be analyzed for pesticide content but realized once he got back to his 
office that pesticide analysis was not included in the contract. Then he 
sent the samples to the Air Force laboratory at Brooks ]\FB, Texas along with 
check samples of other samples he had taken. He did not indicate to our 
lab that the pesticide samples were not check samples and since our lab 
analyzes only ten percent of the check samples, the pesticide samples were 
not analyzed. Per our conversation with Ann Claassen on 25 April, we will 
retake a sample from each well to be analyzed for pesticides between our 
scheduled second and third quarter samples (on 17 Jun 85). 

3. For your information, we took second quarter samples on 22 April l985 
and anticipate results in about a month. 

4. Ann also requested that we delay our third quarter samples from the 
end of July to sometime in August so that she can arrange to be here to 
observe. Lt Walton will schedule that with her as the time gets closer. 

5. If you have any questions regarding the sample results, feel free to 
contact either Lt Scott or Lt Walton at (505) 784-4064. 

J~~ 
MARY N. TURNER, Colonel, USAF 
Commander 

1 Atch 
Sampling Results 

cc: 27TFW/JA 
27TFW/PA 

\ 
27CSG/DEEV 
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GROUNDWATER MONITORING RESULTS - 25 JAN 85 

ANALYSIS v/WELL-) WELL A WELL B WELL C WELL D 

205.C.1.c(2) (a) PARAMETERS CHARACTERIZING SUITABILITY FOR 
DRINKING WAT-ER 

ARSENIC (ug/rnl) 0.005 <. 012!02 12!.012!04 12!.0005 

BARIUM <ug/rnl) 0.074 0.32 0.079 0. 15 

CADMIUM (ug/ml) <. 001 0.003 0.002 <. 002 

CHROMIUM <ug/rnl> 0.001 0.002 <. 002 0.004 

FLUORIDE <mg/1> 2.5 2.7 2.6 2.4 

LEAD <ug/ml) <. 002 <. 002 <. 002 <. 002 

MERCURY (ug/rnl) 0.0004 0.0005 0.0004 0.0012)5 

NITRATE (mg/1 as N> 0.81 0.81 0.82 0.88 

SELENIUM (ug/ml) <. 002 <. 002 <. 002 <. 002 

SILVER < ug/ml) (. 002 <. 002 <. 002 <. 002 

ENDRIN <ug/rnl> - - - - N•:•t ar.alyzed - - - -

LINDANE (Lig/ml) - - - - N•:•t analyzed - - - -

METHOXYCHLOR Cmg/1) N•:•t analyzed - - - -

TOXAPHENE <ug/ml> - - - - Not analyzed - - - -

2,4-D (mg/1) N•:•t analyzed - - - -

2,4,5-TP SILVEX Cug/ml> Not ar.alyzed - - - -

GROSS ALPHA <oCi/1) 1.2 3.0 2. 1 

16 
<Note: Coliform bacteria tested by MPN method) 

206.C. 1.c<2l Cb) PARAMETERS ESTABLISHING GROUND-WA~ER QUALITY 

CHLORIDE ( fi1D /1) c-· 
,_)~ 50 50 """1 ,_,_ 

IRO~ (ug/r,,l) 0.020 0.34 0.020 :? .• 047 

MANGANESE (uo/ml) 0 ...... -.• 
• I£.! C.,.;. 0. 75 0.33 Q'i. 52 



ANALYSIS t/WELL-> WELL A WELL B WELL C WELL D 

PHENOLS <mg/1) <. 005 0.041 (. 005 (. 005 

SODIUM <ug/1) 60 62 57 53 

SULFATE <rng/1) 120 130 120 110 

206. C. 1. c<2> <c> INDICATORS .OF GROUND-WATE8 CONTAMINATION 

~~- pH (pH urrits) 7.6 7.5 7.4 7.4 

SPECIFIC CONDUCTANCE (urnhc•s> 740 750 750 750 
, .... 

TOTAL ORGANIC CARBON <mg/1) <1 (1 <1 <1 
"""'' 

TOTAL ORGANIC HALOGEN <rng/1> <. 01 <. 01 (. 01 <. 01 

ELEVATION OF WATER ( ft) 4005.26 4000.63 4000.30 4001. 07 

--

-

-
--
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GROUNDWATER MONITORING RESULTS - 22 APRIL 85 

ANALYSIS ~/WELL-> WELL A WELL B WELL C WELL D 

206.C.1.c(2) (a) PARAMETERS CHARACTERIZING SUITABILITY FOR 
DRII\li-'~11\IG WATER 

ARSENIC (Ut:J/:i.) i!ZI ( 1 IZI J.iZI ltll 

BAR IUiYJ ( Ul;f I l) < 21ZuZ1 < 21211,21 200 { 21210 

CADIYI I Ur•l (ugil) < 10 ( 10 .; l.Zl itZI 

CI-IROIYIIUIVI (ugllJ { 51ZI ( 50 ( 5121 < 50 

FLUORIDE (mgll) 2.0 0.2 0.5 0. i 

LEAD · ( ug I 1 ) ( 20 ( 20 20 ( 20 

i"iERCURY <ugil) < 1 < 1 ( 1 { 1 

NITRATE (rng/1 as 1\1) 0.80 tll. 83 0.77 0.91 

SELENIUM (Ltg/1) 11.21 < 10 ( 11.21 < 10 

SILVER < ug/ 1> < 1121 ( 10 < 10 ( 10 

ENDRIN ( ug/ 1) {0.02 {1.21. 1212 (0.02 <0. 02-

LINDANE ( ug/ 1) (0. 01 (0. 01 <0. 01 <0.1iH 

METHOXYCHLOR (mg/1) (0. 20 {0. 20 <0. 20 <0. 20 

TOXAPHENE (ug/1} ( 1 < 1 < 1 ( 1 

•. 

2,4-D .<rng/ l) <0. 06 {0.06 (121. 06 (0. 06 

2,4,5-TP SILVEX ( ug I 1> <0. 06 (0. 06 0.08 0.14 

GROSS ALPHA <oCi/1} 3.0 4.0 3.0 3. IZI 

COLIFORM BACTERIA <cc•lc•r,ies/100rnl} < 1 ( 1 ( 1 < 1 
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ANALYSIS ~/WELL-> WELL A WELL B WELL C ~~LL D 

206.C. 1.c(2) (b) PARAMETERS ESTABLISrliNG GROUND-WATER QUALITY 

CHLORIDE <rng/1) 56 .Y-4 60 52 

IRON ( ug /l) \ H~•0 163 ( 100 < 1 lllill 

iYlANGANESE \ug/1) < 50 2i4·3 261Zl 139 

PHENOLS <w;t/1) - - NO''i' Hi\IALYZED -- - - -

SODIUM <ug/1) 49.6 56. ill LJ.·3. 8 48.6 

SULFATE \r11g/l) 125 150 108 .l.i£)8 

206. C. 1. c (2) (c) INDICATOFm OF GROUI\ID-WATER CONTAMINATION 

OH (DH Ul"Jits) ~ - 7.4 - C' 
..,. c:-l. ~ f.-.) I • ..J 

SPECIFIC CONDUCTANCE (urnhos) 690 7212.1 711Zt 71210 

701Zl 720 71i£1 E..80 

71Z10 72121 705 680 

70121 72121 710 E,90 

TOTAL ORGANIC CARBON <rng/l) 2 < 1 < 1 3 

2 I 1 < 1 2 \ 

.-, 

.::. < i < 1 2 

2 < 1 { 1 2 

TOTAL ORGANIC HALOGEN Cug/1) 16 66 42 76 

15 30 (15 121 

( 15 29 < 15 ( 15 

ELEVATION OF WATER (ft) 4004. '36 4tZI0lll. 89 4t2t00. 58 412)01. 50 
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GROUNDWATER MONITORING RESULTS - 6 AUG 85 

ANALYSIS ~/WELL-> WELL A WELL B WELL C WELL D 

206.C. 1.cC2) (a) PARAMETERS CHARACTERIZING SUITABILITY .FOR 
DRINI-.UI\IG WATER 

.:-lRSEf\IIC (t.tt;~l1) < 10 ( i0 11{) < 10 

BARIUM <ug/1) < 21210 21Zi0 < 21ZIIZI 21Zt0 

CADMIUt•l (ugll) i,ZI \ ltZt < 1t21 i 121 

CH ROtr'II Ul"l < u g I 1> < 50 ( 51Zi ( 50 50 

FLUORIDE (mg/1) - - - - NOT t=tN~~L y· ZED ·-· - - -

( 20 < 20 < 20 20 

MERCURY <ugl1) < 1 ( 1 < 1 < 1 

NITRATE <m~/1 as N) tZI. 60 0.50 121.60 0.80 

BELEN I Ut•l ( ug I 1 ) < 10 (- lQ) ( 10 < i t21 

SILVER (ugl1) < 10 < 10 < 10 10 

ENDRIN (ug/1) ND ND ND 1\ID 

LINDANE <ug/1) ND ND 1\lD ND 

METHOXYCHLOR (mgl1) ND ND ND ND 

TOXAPHENE <ug/1) ND ND ND ND 

NOT ANALYZED - - - -

2~4,5-TP SILVEX <ug/1) - - NOT ANALYZED 

GROSS ALPHA <oCil1) 1.8 3.5 2.8 3.2 
. 

COLIFORM BACTERIA (colonies/100ml> < 1 < 1 < 1 { 1 
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ANALYSIS ~/WELL-> WELL A WELL B WELL C WELL D 

206.C. l.c(2) (b) PARAMETERS ESTABLISHING GROUND-WATER QUALITY 

CHLORIDE <mg/1) E.Qt 56 61[) 56 

IRON (ug/l) < 1tlt0 1 -.. -. c. c. 1Q)0 lt!,Q) 

·MANGANESE (ug/U < 50 24·3 ( 50 ( 50 

PHENOLS <u9/l) < 1121 < 10 ( 1121 { 10 

-
SODIUM (t.tg/1) 53.3 53.3 ..:~5. 8 46 

SULFATE (nlg/1) 150 160 1 -,.c· ,j.J 120 

206.C. 1.c(2) <c> INDICATORS OF GROUND-WATER CONTAMINATION 

oH (oH urtits) 

SPECIFIC CONDUCTANCE <umhos) 

TOTAL ORGANIC CARBON Cmg/1> 

TOTAL ORGANIC HALOGEN Cmg/1) 

VOLATILE HALOCARBONS Cug/1) 
<EPA Methc•d E.01) 

ELEVATION OF WATER (ft) 

7.5 

7.5 

7.5 

7.6 

720 

720 

730 

730 

(1 

1 

<1 

(1 

ND 

8 7 ...... 

ND. 

ND 

412104. 74 

7.5 7.5 7.5 

7.5 7.5 7.5 

7.6 7.6 7.5 

7.6 7.6 7.E. 

720 725 720 

725 725 720 

730 725 720 

730 730 720 

<1 (1 <1 

NOT ANALYZED - - - -
ND 2.0 ND 
<1~2-Dichloroethane> 

< Ch 1 c•t~•:•fot"m) 

4000.32 4000. tZt3 4000.74 
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Appendix V 

Ground-Water Sampling and Analysis Plan 
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1' t-u-ff- ( tr-j,. 
GROUND-WATER SAMPLING AND ANALYSIS PLAN 

A. SAMPLE COLLECTION. 

1. Determine the static water elevation to the nearest 0.01 
inch usirq2 .:m electt'C•nic well 'm~r:•be. 

2. CalcLtlate the wetted well v•:•li.HJ1e 

3. Pumo out 5 wetted well volumes or until cH! conductivity 
and temoerature stabilize <whichever is greater). 

4. Fill the samcle container.until overfill¥d~ clace the 
cac on the lid and tighten. Turn the container upside down and 
check for air ~ubbles. If any air is oresent retake the samcle. 

- B. SAMPLE PRESERVATION AND SHIPMENT 
PRESERVATIVE 

ANALYSIS PRES. GROtJP STORET# WORK CENTER -NOTES REF 

NITRATE A 0062121 AlXX-112111121 A, X E353 -Nc•te: Frr::•m table I I-5 max. hcrld i 1~11;! t 1r11e = 48 h'r'S. 
ORGANIC CARBON A 012168121 A:!.XX-1013121 A E415 

- PH!:::NOLS E 32730 E1XX-10400 A E420 

ARSENIC F 01002 F 1 X X- 1051 IZI A E205 

- BARIUM .- 01007 FlXX-1121510 A E203 r-

CADMIUM F :/)1027 FlXX-10510 A E213 - CHROMIUM F 01034 FlXX-10510 A E2:!.8 

- IRON F 01045 FiXX-10510 A -.-! ...... ,. 
i=..::...:Jb 

- LEAD F fli11Zl5 j_ FlXX-10510 A E22:9 

- MANGANESE F 01055 FlXX-10510 A E243 - MERCURY F 71900 F1XX-10510 A E245 -
SELENIUM F 01147 FlXX-10510 t=:l E27C -- SILVER F 01077 FlXX-10510 A E272 

- SOD IU:'<1 F 01:0929 ~1 xx:-10510 ~) -.-.-. ...... 
:::.c.(..;:; 

CHL..ORIDE G 01219'1·0 GlXX-10530 A E325 

FLUORIDE G 12:0951 G:XX-:05312) B E2:4? 

SPSCIFIC CONI:;. G 00095 GlXX-10520 A t:" i ·:•J';; 
'- ... I.-I~ 

- SULFATE G 01~9lt5 G:X>:-H)S2:0 '' ;:::--;·:~ .-, ·- ._ .. ( ~·~' 

1 -
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ENDRIN H 39390 HlXX-10700 c 

LINDANE H 39782 HlXX-10700 c 
METHOXYCHLOR H 39480 HlXX-10700 c 

"TOXAPHENE H 39400 HlXX-10700 c 
2,4-D H 39730 HfXX-10700 c 
2,4,5-TP-SILVEX H 3976et H1XX-10700 c 
TOT ORG HALOGENS T D 

COLIFORM BACT. N/A N/A N/A N/A 

RADIUM, GROSS Rl OR R2 N/A N/A N/A 
ALPHA AND BETA 

NOTE: STORET# is a number assigned by EPA to a specific 
envit•c•mller.tal oararneter sllch as a physical charactet•ist ic or a 
chemical. 

REF is the source for the analytical method. 

E608 

E608 

E608 

E608 

?='1509 

A509 

E601 

AXXX 

xxxx 

E = EPA Manual· for Chemical Analysis of Water and Wastes or 
EPA Manual of Methods, Pesticide Residues in Human and Environmental 
San10 1 es. 

A = APHA Star,dard Methc•ds fc•r the Exarninat ior, •:•f Water and 
Waste Water. 

C = a special USAF OEHL method. 

NOTES 

NOTE A. Samole containers for environmental samoles may be 
either polyethylene (plastic> or glass except where a specific 
container and/or special sampling techniques are called for in the 
rtotes. 

NOTE B. Samoles must be submitted in polyethylene Colastic) 
containers for this analysis. 

NOTE C. 
test. 

NOTE D. 

Samples must be submitted in glass containers for this 

Volatile Halocarbon Comoo~unds 

Samole Collection and Handling 

. 
J. • Samole Containers 

Sample containers are 40 ml glass screw cao bottles 
with a TFE fluorocarbon faced silicon seota liners. These containers 
will be suoplied by the USAF OEHL. 

2. Sample Preservation 
A chemical dechlorinating agent (sodium thiosulfate) 

is added to the bottles which are going to be used to collect samoles 

2 
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containing free chlorine. This will arrest the formation of 
trihalomethanes .after samole collection. 

3. Sample Collection 
a. Collect samples from each sampling site in 

duplicate. Mar~k the bottles A ar1d B. 
b. Fill the sample bottles in such a manner that ~o 

air bubbles oass through the samcle as the bottle is filled to 

c. Place bottle on a lev~l surface and position the 
TFE side side of t~e seotum liner uoon he convex meniscus of the 
sample. Seal the b•:•ttle by sct~ewir,g the cap o:•r1 tightly. If a 
preservative has been added to the. sample bottles, shake vigorously 
for one minute. , 
NOTE: If the septurn liner is iY"IVer'ted, (i.e., the silico:•r1 side 
against the sample)~ then significant losses of volatile comoounds 
will occur in shipment and storage. 

d. Invert the samole bottle and sligh~ly tao the cao 
on a solid surface. The absence of entrapoed air (bubble) indicates 
a successful seal. If bubbles are oresent, open the bottle, add a 
few additional drops of sample and reseal bot~le as before. 

4. Sampling from a water tao 
a. Turn on water and allow system to flush until the 

temperature of the water has stabilized. 
b. c\djust f1.o::rw tc• about 500 rnl/min ar1d co:•llect 

samoles fro~ the flowinQ stream. 

5. Samolin; from an open body of water 
a. Fill a clean one-auart wide mouth bottle or one

bebker with ~ample from a reoresentative area. 
b. Carefully fill bottles from sam~le containers. 

6. Blard-<.s 
a. · R2agent ·blanks will be suoolied by USAF GEHL every 

time sample bottles are reouested. 
b. ":"'lese blar·d<.s c'ontain ;·~~etested ~"'later~ and shc•l.tlci 

be shiooed fr'O::•m the sa.rnoJ. ir·19 site al•:•r1g ..,.ith -the sarnole bc•tt les. 
c. Slan~s should be stored together with the samples 

at 40 degrees C in an area known to be free of or~anic vaoors. 

~OTE X. ~ol~ing time for t~e chemical/com~ound is 7 days 
l. ess. See tab J. e I: -5~. "Rece<r1Hnendec:: Sar,:::::, 1 e :-lo l d i 1r1;1 T i IIiE•". 
the chemist at USAF D~HL/SA or the ~a:er ~uality Function 

C C1 'r""t S U. :_ .:~ 

at LJ3i=4~ 
OEHL/E2C:. This analysis should be done at base level, unless vou 
are assure~ samole ca~ arrive at USAF OEHL and be analyze~ before 
t :1e 'r''f:-:'C'•:·:·i':::··e·nc'ed m2.>d. fill.llll ~H::dc: i 1r19 t i rne in t a.:.le I I -5 is exceecec. 

;JRESERVATIDN 
~lXX Coo: to 4 degrees C. Add sulfuric acid to oH<2. Subr1ii t 

:::1XX Add su:furic acid Ph (2. 

3 
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~1XX Add nitric acid to pH<2. 
or glass container. 

Submit 1 liter in a polyethylene 

GlXX Cool to 4 degrees C. Add no other preservative. 
li-ter ir• a glass or pcolyethyler•e ~c·r•tair.er. 

Submit 1 

H1XX Cool to 4 degrees C. 
chlorine exists in sample. 
with Teflon<R> lined cap. 

Add sodium thiosulfate if residual 
Submit 1 liter in glass container 

Rl <sample in plastic container) Add Nitric acid to pH<2.0. 

R2 (samole ir1 glass c•:•ntair.erwith Na2S203) Add Hydro:•chlcot•ic acid to:• o;--l{2.1Z 
T1XX Submit only in special containers obtained from USAF 
OEHL/SAN CAUTOVON 240-3626 or (512> 536-3626/Mr. RodriguezJ. 

D. CHAIN OF CUSTODY. Samples will be sent to USAF OEHL in a 
sealed shipping container. A Chain-Of-Custody record <attachment 
) will be filled out, sigr.ed and placed ir• a clastic ·bao alc•l'Hl 
with the usual sample subr.1issic•r• fcarm (see attachr11entQ) ar.d -
sealed in the shipping container. A duplicate will be kept by 
SGPB with the duplicates of-the sample submission forms. OEHL 
personnel will acknowledge receipt of the samples in good 
condition by signing the 
~hain-Of-Custody form and returning it to Cannon A~B> If the 
container is damaged in any way or not sealed when the lab 
receives the package, the technician will so annotate on the 
form. 

SAMPLING FREQUENCY. 

1ST YEAR. Sampling for all parameters will be oerformed on 
a quarterly basis. 

AFTER 1ST YEAR. Samorss collected to establish ground water 
quality, i.e. chloride, iron, manganese, phenols, sodium, and 
sulfate, will be collected annually. 

Samoles collected to indicate groundwater contamination~ 
i.e. pH, specific conductance, total organic carbon, and total 
organic halogen, will be collected semi-annually. 

There is no reouirement for periodic sampling for parameters 
indicating suitablility as potable water <EPA Interim Primary 
Drinkir~ Water Standards). 

4 
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Photograph No. 1. View of Landfill No.5, 
Looking south from monitor well A. 

Photograph No. 2. Monitor well B, generator used 
for power dedicated pump at right of photograph 

and Landfill No. 5 is seen in the background. 
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Photograph No. 3. Cannon AFB personnel operating 
Hach kit during sampling activity. 

Photograph No.4. Well A during purging 
operation. 
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Appendix VII 

Completed Compliance 
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APPENDIX A-1 

FACILITY INSPECTION FORM FOR COMPLIANCE WITH INTERIM 
STATUS STANDARDS COVERING GROUND-WATER -MONITORING 

Company Name: Cannon AFB . ; EPA LD. Number.· NH757212445 

Company Addr~Cannon AFB, Kew Mexico ; Inspector's Name:.Tom Hahne, Shin Ahn 
" 88103 

· Company Contact/Official: 2lt Bob Walton : Branch/Organization·...:;u:..:.S~A;;l;..F __ _, 

Title: ___ _.S..ue ... C.w,QuoD~#-1..,..1~· e..,.t_,lt,.;a;;eMjnOiila....,n.a.,t _____ ;, Date of Inspection: 9/2~/85 tg 9/26/85 

) 

Yes No Unknown Waived 
Type of facility: (check appropriately) 

a) surface impoundment 
b) landfill 
c) land treatment facility _ 
d) disposal waste pile* 

Ground-Water Monitoring Program 

1. Was the ground-water monitoring program 
reviewed prior to site visit? 
If "No", 

a) Was the ground-water program 
reviewed at the facility prior 
to site inspection? 

2. Has a ground-water monitoring program 
(capable of determining the facility's 
fmpact on the quality of groundwater in 
the uppermost aquifer underlying the 
facility) been implemented? 265.90(a) 

- X 

_x_ 

X 

X -
*Listed separate from landfill for convenience of identification. 

X 

X 

Al-l 
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,. 
Yes No Unknown Waived 

3. Has at least one monitoring well been 

i installed in the uppermost aquifer 
hydraulically upgradient from the limit 
of the waste management area? however, this well may be 

I 265.91(aX1) X 
d~adient of on-site 

a) 
sources of potential contam. 

Are ground-water samples 
from the uppermost aquifer, represen-
tative of background ground-water 
quality and not affected by the facility 
(as ensured by proper well number, 

X 
locations and depths?) -~~"*'~ 

4. Have at least three monitoring wells been 
installed hydraulically downgradient at the 

if entire landfill 5 limit of the waste handling or management -- is considered the waste area! 265.91(a)(2) ,, X 

"<~IIB!ili management area then 
a) Do well number, locations and depths site may have enough 

ensure prompt detection of any downgradient wells, 

·- statistically significant amounts of HW only trench ~ is regu-
or HW constituents that migrate from lated 
the waste management area to the 
uppermost aquifer? X 

''""' s. Have the locations of the waste management 
areas been verified to conform with intor-

'~-. 
mation in the ground-water program! ....JL_ 

a) If the facility contains multiple waste 
management components, is each 

l ... component adequately monitored? -- X 

,,~. 6. Do the numbers, locations, and depths 

- of the ground-water monitoring wells 
agree with the data in the ground-water 
monitoring system program? 
If "No", explain discrepancies. 

>~-
7. Well completion details. 265.9l(e) 

""" 
a) Are wells properly cased? X 

b) Are wells screened (perforated) -
and packed where necessary to enable 

~ sampling at appropriate depths! .!----
c) Are aMular spaces properly sealed 

to prevent contamination of ground- X 

water? --..... 

Al-2 
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I. 
I Yes No Unknown 

8. Has a ground-water sampling and analysis 
plan been developed? 265.92(a) X -
a) Has it been followed? 

~ 

b) Is the plan kept at the facility? 
c) Does the plan include procedures 

___x._ -
and techniques for: 
1) Sample collection? 

X 

2) Sample preservation? X 

3). Sample shipment! -X 

4) Analytical procedures? ---1L-
5) Chain of custody control! X -

9. Are the required parameters in ground-water 
samples being tested quarterly for 
the first year? 265.92(b) and 265.92 (c)(l) :ls: 

a) Are the ground-water samples 
analyzed for the following: 

1) Parameters characterizing 
the suitability of.the ground-
water as a drinking water supply? 

265.92(b)(l) X 
,. .. 2) Parameters establishing -

ground-water quality? 
265.92(b)(2) X 

3) Parameters used as indicators of -. 
··~tr 

f 
ground-water contamination? 
265.92(b)(3) X 

(i) For each indicator parameter 

I 
are at least four replicate 

i measurements obtained at each 
I:.J upgradient well for each sample 

'""' obtained during the first year of 
X 

~- monitoring? 265.92(c)(2) 
(ii) Are provisions made to calculate -

the initial background arithmetic 

;l- mean and variance of the respective 
parameter concentrations or values 
obtained from the upgradient weU(s) 

X during the first year? 265.92(c)(2) 

b) For facilities which have completed 
first year ground-water sampling and analysu 
requirements: 

1) Have samples been obtained and analyzed 
for the ground-water quality parameters 

~if at least annually? 265.92(d)(l) N/.A 
2) Have samples been obtained and 

analyzed for the indicators of 
ground-water contamination at N/A 
least semi-annually? 265.92(d)(2) --

Al-3 



Yes No Unknown 
c) Were ground-water surface elevations 

determined at each monitoring well each 
N/A time a sample was .taken? 265.92(e) 

d) Were the ground-water surface elevations 
evaluated annually to determine whether the 
monitoring wells are properly placed? 
265.93(!) ~- ~ 

e) 1f it was determined that modifi- -,-- - .• It 

' 
cation of the number, location or depth 
of monitoring wells was necessary, was 
the system brought into compliance with 
265.9l(a)? 265.93(f) 

!li.L 

10. Has an outline of a ground-water quality 
assessment program been prepared? 
265.93(a)• X 

··- a) Does it describe a program capable 

·- of determining: 

1) Whether hazardous waste or hazardous 
waste constituents have entered the 
ground water? X 

2) The rate and extent of migration of -·- hazardous waste or hazardous waste 
constituents in ground water? X 

3) Concentrations of hazardous waste 
or hazardous waste constituents 
in ground water? X 

~ .... ~-
b) After the first year of monitoring, 

1.. 

have at least !our replicate measure-
"~ 

. ments o! each indicator parameter been 
obtained for samples taken for each 
well? 265.93(b) N/A 

·- 1) Were the results compared with the 

·~-

initial background means from the 
upgradient well(s) determined N/A 
during the first year? -
(i) Was each well considered 

N/A individually? 
(ii) Was the Student's t-test used 

(at the 0.01 level or signi!icance)? N/A 

2) Was a significant increase (or pH 
decrease as well) found in the: 

·- N/A (i) Upgradient wells 
-~~· (ii) Downgradlent wells NTA 

1f "Yes", Compliance CheckUst A-2 
must also be completed. 

'm<l!l 

- •See note Page 2-10 Al-4 
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Yes No 
11. Have records been kept of analyses for 

parameters in 265.92(c) and (d)? 
265. 94(aXl) X -

12. Have records been kept of ground-water 
surface elevations taken at the time of 
sampling for each well? 265.94(aXl) X - - --

13. Have records been kept ot required 
elevations in 265.93(b)! x· 
265.94(aXl) 

14. Have the following been submitted to the 
Regional Administrator 265.94(a)(2) :• 

a) Initial background concentrations ot 
parameters listed in 265.92(b) within 
15 days after completing each quarterly 
analysis required during the first year? -2L-

b) For each well, have any parameters whose 
concentrations or values have exceeded -
the maximum contaminant levels allowed 
in drinking water supplies been 
separately identified? ~ 

c) Annual reports including: 

1) Concentrations. or values of 
parameters used as indicators 
of ground-water contamination for 
each well along with required 
evaluations under 265.93(b)? N/A 

2) Any significant differences from -
initial background values in up-

N/A gradient wells separately identified? 
3) Results of the evaluation of 

N/A ground-water surface elevations? -

•EPA will be proposing~ 1982) tore ace this reporting require-
ment with an exception repor ·ng syst where reports will be submitted 
only where maximum contamin t els or significant changes in the 
contamination indicators or othe ameters are observed. EPA has 
delayed compliance stage for a) a until August 1, 1982 (Federal 
Register, February 23, 198 p~7841-7842 be coupled with exception 
reporting in the interim. 

Unknown 

v . -

. . 

Al-5 


