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. DISCLAIMER

This report was prepared for the U.S, Environmental Protection Agency (EPA) Region 6. by
TechLaw, Inc. in fulfillment of Contract No. 68-W6-0063, Work Assignment No. 002BT065G.
Any opinions, findings. and conclusions expressed herein are those of the contractor and not
necessarily those of the EPA or cooperating agencies. Mention of any company or product
names is not to be considered an endorsement by the EPA.

This report is intended 10 assist EPA personnel in documenting the collection of samples during
sampling activities condueted at Los Alamos Nationa! Laboratories between December 6, 1999
and December 17, 1999, EPA personnel must exercise their technical judgement in using this
report, as well as other relevant information, in determining what additional actions may be

needed.

e DCGSONje OO
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Introduction

1.0 INTRODUCTION

The U.S, Environmental Protection Ageney (EPA) requested that TechLaw, Ine. (TechLaw)
provide support to the agency by collecting effluent, groundwater. spring, and sediment samples
at Los Alamos National Laboratory, Los Alamos, New Mexico. The University of California
(UC) operates Los Alamos National Laboratory (LANL) as a prime contracter to the U.S.
Department of Energy (DOE), which owns LANL. The facility has been in operation since 1943
and was responsible for the development of the first atomic bomb. The facility is approximately
43 square miles in size and consists of mesa tops intersected by steep canyons. LANL is located
approximately 35 miles northwest of Santa Fe, New Mexico (Figure 1),

LANL has been performing investigations/cleanups on former waste sites within the facility for
the past fourteen years, as required by their hazardous waste permit issued in 1990, Several of
the hazardous waste sites Jocated on the mesa tops and in the canyons have released hazardous
hazardous constituents and radionuclides to the environment. Some of the canyons impacted by
the release of contaminants continue onward to the Pueblo of San Iidefonso.

1.1  Objective

The objective of this work assignment was to collect effluent, groundwater, spring, and sediment

samples from various locations at LANL. Groundwater samples were collected from one
main/deep-aquifer monitoring well and several shallow alluvial wells located in Mortandad
Canyon and drinking-water production wells located on LANL property at various locations.
Spring samples were collected from arcas of the Pajarito Canyon watershed. Effluent samples
were collected from Gaging Station | located downstreamn of Technical Area 50 Radioactive
Waste Water Treamment Plant in Mortandad Canyon, Sediment samples were collected in Acid,
Bayo, Sandia, Mortandad, Pajarito and Ancho Canyons, and Cafada del Buey. The sampling
locations and analytical suites per location were identified in the EPA Statement of Work

(SOW). .
1.2 Site Background
1.2.1 Historical and Current Operations

The facility began operations as Los Alamos Laboratory in March 1943 at the inception of
Project Y of the Manhattan Project. The goal of this project was to develop the world’s first
nuclear weapon., When the first nuclear bomb was detonated at Trinity Site in southern New
Mexico in 1945, more than 3,000 ¢ivilian and military personne] were working at Los Alamos
Laboratory. In 1947, Los Alamos Laboratory became Los Alames Scientific Laboratory, which
in turn became Los Alamos National Laboratory in 1981,

LANL's original mission 1o design, develop, and test nuclear weapons has broadened and
svolved as technologies, US priorities, and the world community have changed. LANL is now a
multiprogram laboratory with the central mission of reducing nuclear danger, The central

Sampling Report - Marcir 2001 Page ] of 34
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Introduction

mission at LANL has evolved beyond nuclear weapons testing and development to include five
major ¢lements to reduce nuclear danger:

. stockpile stewardship activities which ensure safe, secure, and reliable weapons;

. stockpile management projects which provide capabilities ranging from dismantlement 1o
the recertification of existing nuclear weapons;

. nuclear materials management which ensures the availability or safe disposition of
plutonium, highly enriched uranium, and tritium:

L}

. effective nonproliferation and counterproliferation technelogies to keep nuclear weapons,
nuclear materials, and nuclear weapons knowledge out of the wrong hands; and

. environmental stewardship projects to provide for the remediation and reduction of
wastes from the nuclear weapons complex.

LANL plans to continue its role in defense, particularly in nuclear weapons technology, and will
increasingly use its multi-disciplinary capabilities to solve important civilian problems (including
initiatives in areas of health, national infrastrueture, energy, education, and the environment) and

industrial collaborations.
22 Geographical Setting

LANL and the nearby communities of Los Alamos and White Rock are located in Los Alamos
County, in north-cenzral New Mexico, approximately 60 miles north-northeast of Albuquerque
and 3§ miles northwest of Santa Fe. The 43-square mile facility is situated on the Pajarito
Plateau, which consists of a series of finger-like mesas separated by cast-west oriented canyons
cut by perennial and intermittent streams (Figure 1). Mesa tops range in clevation from =
approximately 7,800 fect on the flanks of the Jemez Mountains to about 6,200 feet at their
eastern termination above White Rock Canvon and the Rio Grande River.

Most LANL and community developments are confined to mesa tops. The surrounding land is
largely undeveloped, and large tracts of land north, west, und south of LANL are held by the
Santa Fe National Forest, Bureau of Lund Management, Bandelier National Monument, General
Services Administration, and Los Alames County. The Pueblo of San Ildefonso borders LANL

to the northeast,

LANL is divided into Technical Areas (TAs) that are used for office building sites, experimental
areas, and waste disposal locations, However, these uses account for only a small part of the
total land area held by LANL. Most land provides buffer areas for security and satety and is held

in reserve ror future use,

Sampling Report - March 200! Page 2 of 34




Introduction

1.2.3 Geology and Hydrology

Most of the finger-like mesas in the Los Alamos area are formed from Bandelier Tuffl which
includes ash fall, ash fall pumice. rhyolitic wff, and epiclastic fluvial deposits of the Cerro
Toledo Interval. The tuff is more than 1,000 fect thick in the western part of the plateau and
thins to approximately 260 feet eastward above the Rio Grande. It was deposited as a result of
major eruptions in the Jemez Mouniains’ voleanic center approximately 1,2 to 1.6 million vears

ago.

On the western part of Pajarito Plateau, the Bandelier Tuff overlaps onto the Tschicoma
Formation. which consists of older volcanics that form the Jemez Mountains, The ruffis
underlain by the conglomerate of the Puye Formation in the central plateau and near the Rio
Grande. Chino Mesa basalts interfinger with the conglomerate along the river. These formations
oveslie the sediments of the Santa Fe Group, which extend across the Rio Grande Valley and are
more than 3,300 fest thick.

Surface water in the Los Alamos area occurs primarily as short-lived or intermintent reaches of
streams. However, two perennial strezms exist on LANL property and are supplied by springs
which emanate from the Bandelier Tuff. Perennial springs on the flanks of the Jemez Mountains
supply base flow into upper reaches of some canyons, but the volume is insufficient to maintain
surface flows across the LANL facility before they are depleted by evaporation, transpiration,
and infiltration.

Groundwater in the Los Alamos area occurs in four modes: (1) water in shallow alluvium in
canyons; (2) perched water (a body of groundwater above a less permeable layer that is separated
from the underlying main body of groundwater by an unsaturated zone): and (3) the main aquifer
of the Los Alamos area. The fourth mode consists of water which exists in and above the
Bandelier Tuff and discharges from the Bandelier Tuff via fractures and surge deposits.

The main aquifer of the Los Alames area is considered the only aquifer in the area capaple of
serving as a municipal water supply; however, local surface waters and groundwaters were used
for drinking water purposes prior to 1949, and process water as recently as 1996, Water in the
main aquifer is under slight artesian conditions under the eastern part of the Pajarito Plateau near
the Rio Grande. The source of recharge to the aquifer is presently uncertain. Isotopic and
chemical composition of some waters from wells near the Rio Grande suggest that the source of
water underlying the eastemn part of the Pajarito Plateau muy be the Sangre de Cristo Mountains.
In addition, recent hydrochemical data derived from deep borehales drilled in the ¢entral and
westem parts of LANL suggest that some recharge to the main aquifer may be derived from
canyon-bottom aquifers (i.c., man-made constituents detected), Groundwater flow along the Rio
Grande rif: from the north is another possible recharge source. The main aquifer discharges into
the Rio Grande through seeps and springs in White Rock Canyon as well as by converging with
the alluvial aquifers associated with the river. The 11.5-mile reach of the river in White Rock
Canyen venveen Ctowi Sridge and the mouth of the Rito Je ios Frijoies receives un estimated
4,300 to 5.500 acre feet annually from the aquifer.

O GGG ON ¢ GROP
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Site Investication Activities

20  SITE INVESTICATION ACTIVITIES

TechLaw sampling team members arrived at the LANL facility on the moming of December 6.
1999, All LANL training and administrative requirements were completed by team members by

December 7, 1999,

Field activities began on December 6. 1999. TechLaw collected sediment samples from Acid
Canyon, Bayo Canyon, Cunada del Buey, Mortandad Canyon, Pajarito Canyen. and Ancho
Canvon. Groundwater was collected from shallow, canyon-bottom wells in Mortandad Canyen
located west of Pueblo of Sun Ildetonso on LANL property and several main-aquiter production
wells located on LANL property. Five springs were sampled in the Pajarito Canyon watershed.
Effluent samples were collected at Gaging Station-1, located downstream of Technical Area 30
Radioactive Waste Water Treatment Plant, in Morandad Canyon, New Mexice Environment
Department DOE Oversight Bureau (NMED OB), and LANL personne] ¢ollected split samples
at various sample locations during the field activities. Field activities ended on December 17,
1999. A copy of the field log books maintained during the field activities is included in
Appendix A, Appendix B presents a summary of {ield activities completed during each day of'
field work,

s Participants

During the two weeks of sample collection activities, numerous personne! from various agencies
and companies participated or observed the sampling operations, These groups included EPA
Region 6, New Mexico Environmental Department (NMED), NMED OB, TechLaw, Aurora
Technical Services (ATS), and the Pueblo of San Ildefonso. Table 1 presents a complete list of
personnel that purticipated in and/or observed the sampling operations.

2.2 Effluent

The collection and analysis of effluent was completed to provide analyvtical data on effluent being
discharged into canyons located at the LANL facility. Effluent data only provides information
on the effluent being discharged at the time of sampling and is not meant to characterize the
waste stream. The effluent sampling location was selected by EPA and WMED OB personnel.

One sample of effluent being discharged into Mortandad Canyven by the TA-50 Radioactive
Waste Water Treatment Plant was collected at Gauging Station-1 in Mortandad Canvon during
the first week of sampling. The sample was analyzed for unions, nitrate/nitrite as nitrogen, total
phosphorous, ammonia, Total Kjedah] Nitrogen (TRN), totai metals, perchlorate, strontium-50,
tritium (low level), stable nitrogen isotopes, dissolved uranium isotopes, and dissolved cations.

Sampling Report - Marei 2001 Page 5 of 34
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Site Investioation Activities

2.2 Effluent Sampling Procedure

TA:50 Radioagtive Waste Water Treatment Plant

The TA-50 Radioactive Waste Water Treatment Plant operates two storage/treatment tanks, ¢ach
with a cupacity of approximately 25,000 gallons. Waste water at the plant is accurnulated in one
of the 25.000 gallon tanks untii the tank is full, When the tank is full, the waste water is
redirected to the second 25,000 gallon storage tank, The waste water in the full storage tank is
bateh treated and discharged into Mortandad Canyon, However, prior to discharging the treated
waste water, TA-50 personne! test the effluent to make sure that the etfluent does not exceed
limits established in the plant’s National Pollutant Discharge Elimination System (NPDES)
permit. [f the results indicate that the treated waste water is within the NPDES limits, then the
treated waste water is discharged into Mortandad Canvon, [f the treated waste water exceeds the
limits of the NPDES permit, then the facility repeats the treatment process until it is within the
limits of the NPDES permit. When the second storage tank is flled. the waste water is then
redirected back to the first storage tank, and the process is repeated. The plant also has a third
storage tank used as a backup to the two primary storage/treatment tanks.

One sample (GS-1) was collected at Gaging Station-! in Mortandad Canyon while the TA-30
plant was discharging effluent into the canyon. This sumple was collected by lowering the intake
of a peristaltic pump directly into the stream channel of Mortandad Canyon while the TA-50
plant was discharging. The pump was used to collect the samples beginning with the non-
filtered analyses containers and finishing with the filtered analyses containers, The filtered
sample material was passed through a new in-line 0,45 micrometer (xm) filter while filling the
sample containers. All sample containers were filled slowly 10 aveid aeration, The sampling
team transferred the samples to a sample cooler containing ice in order to maintain the samples at
approximately 4°C. The samples were secured and stored inside the sample cooler until arnval
at the NMED OB White Rock Otfice where they were transferred to a sample storage
refrigerator. Samples were ultimately packaged in coolers with ice and shipped to the anatytical

laboratory for analysis.
All waste generated during sampling activities were managed by LANL,

2.2.2  Deviations from the Field Sampling Plan

dnbdndde

No deviations from the Field Sampling Plan occurred during the effluent sampling activities. All
effluent samples were collected as prescribed in the Field Sampling Plan.

nd Groundwater

The collection and analysis of groundwater samples was completed to provide data to determine
the presence or absence of contamination in groundwater at the different sample locations, Eight
shallow greundwater monitoring wells, one main aquifer monitoring well, and four drinking
water production wells were sampled during the groundwater sampling activities. Depending on

Sampling Report » Marcn 2001 Page 6 of' 34
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the well, groundwater monitoring wells were analyzed for anions. nitrate/nitnite as nitrogen, total
phosphorous, ammonia. TKIN, total metals, perchlorate, strontium-90, tritium (low level), stable
nitrogen isotopes, VOCs, and dissolved cations. Depending on the well, drinking water
production wells were analvzed for nitratesnitrite, total phosphorous, ammonia, TN, total
arsenic, total uranium, perchlorate, strontium.90, VOCs, total barium, and explosives, The
groundwater sampling locations were selected by EPA and NMED OB personnel.

Wells sampled during the groundwater sampling activities are located in Mortandad Canyon (8
wells sampled; see Figure 2), and drinking water production water wells are located on Pajurito
Mesa (4 wells sampled). One shallow monitoring well, 03-MW-1, was sampled in TA-3 behind
building SM-30. The well locations and the date and time each was sampled is presented in
Table 2. Generalized well construction diagrams for each of the wells sampled is presented in
Appendix C. Visual representations of the groundwater well locations can be viewed in Figures

3,5,and 8.

23,1 Groundwater Sampling Procedures

The physical condition of the outside of each well was inspected upon arrival at each wellhead.
The well casing diameter, static water level depth, and tota] well depth were measured in order to
caleulate the volume of water contained inside the well (one well volume). 1f the total depth of'a
well could not be measured because of a dedicated pump inside the well or the depth of the well
was 100 great, the construction information for the well was used to verify the total depth of the
well, A minimum purge volume (volume of groundwater to be removed before samples could be
collected) was then calculated by multiplying the volume of water contained inside the well by

three.

Once these initial measurements and calculations were made, purging activities began. The
mujority of shallow monitoring wells sampled contained dedicated bladder pumps that were used
to purge and sample the wells. Shallow monitoring wells that did not contain dedicated bladder
pumps were purged and sampled using a peristaltic pump. The main aquifer wells including
TW-8 and the drinking water production wells each contained a dedicated centritugal pump.,
Samples trom the main aquifer wells were collected from ports adjacent to the wellhead., Water
quality parameters consisting of pH, temperature, specific conduectivity, and turbidity were
measured during the purging activities, Samples were not collected unti) the measured water
quality parameters remained consistent over the last three intervals measured. Although RCRA
guidance recommends measuring dissolved oxygen in addition to the other water quality
parameters mentioned above, it is believed that each well was purged adequately in order to
facilitate the collection of a sampie representative of the adjacent sereened interval, Table 3
presents well data including the water level measured in each well, the total depth of each well,
the calculated purge volume for each well, and the actual volume purged before sampling
activities commenced, The {inal water quality parameter measurements for ecach well sampled is
presented in Tabie o,
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Site [nvestication Activities

After the well was purged, sample containers were filled beginning with the VOC containers,
proceeding 1o the non-{iltered analyses containers, and finishing with the filtered analyses
containers. The filtered groundwater was passed through a new in-line 0.5 xm filter while
filling the sample containers, All sample containers were filled slowly to avoid aeration. The
sample containers were placed in a sample cooler to maintain the samples at approximately 4°C.
The samples were secured and stored inside the sample cooler until reaching the NMED OB
White Rock Office where they were transferred to a sample storage refrigerator, The sumples
were packed in coolers containing ice and shipped to the analytical laboratory for analysis., All
waste generated during sampling activitics were managed by LANL.

2.3.2 Deviations {rom the Field Sampling Plan

Deviations from the Field Sampling Plan occurred during the groundwater sampling activities,
Following are the specific deviations that occurred.

. Well MT-4 was sampled after the first well volume was purged, since the water quality
parameters had stabilized.

. Well MCO-4B was not sampled as planned, Water was unable 1o be recovered from the
well. so it was determined that the water was below the pump intake or the biadder pump
was not functioning properly. Well MCO-5 was substituted {or this well.

. Well MCO-2 was sampled after the first well volume was purged, since the water quality
parameters had stabilized. This well had a slow recovery time.

. Well MCO-T was sampled after one well volume was purged, since the water quality
parameters had stabilized, This well had a slow recovery time.

. Well MCO-7.7B was sumpled after o1e well volume was purged, since the water quality
parameters had stabilized. This well had a slow recovery time,

2.4 Springs and Surface Waters in the Pajarito Canyon Watershed

The collection and analysis of spring and surface water samples was completed to provide
analytical data to determine the presence or absence of contamination in groundwater
discharging to the ground surface at the different sampling locations. The springs discharge from
the Bandelier Tusf and the canyon-bottom alluvium. Nine springs and two spring-fed surface
water szeams were scheduied to be sampled during the spring and surface water sampling
activities, Due to the lack of adequate flow. only five springs were actually sampled. The spring
water was analyzed for anions, perchlorate, explosives, ammonia, nitrate/nitrite as niogen, total
phosphorous, TKN, and dissolved cations. The spring sampling locations were selected by EPA

and NMED personnel,
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2.4.1 Spring and Surface Water Sampling Procedures

TechLaw sample team members divided into two sampling teams, Team A sampled upper
Pajarito springs and surface waters and was led by Mr. Bret Kendrick. Team B sampled middle
and lower Pajarito springs and surface waters and was led by Mr, Jim Housley. The sampling
locations are presented in Figures & and 5.

Mi ajari agv rings

TA-18 Spring is located just inside of the Technical Area 18 restricted arca on the south-facing
slope of Threemile Canyon (a south-connecting tributary to the middle portion of Pajarito
Canyon). The samples were collected using a peristaltic pump. The intake for the peristaltic
pump was placed directly in a small pool at the spring’s point of origin. Spring water was
pumped directly into the appropriate sample containers. For the filtered analyticai parameters,
the water was filtered using the peristaltic pump and an in-line 0.45 xm flter,

PA-6.7 is a surface-water sampling station located in middle Pajarito Canyon, just below its
confluence with Twomile Canvon. The samples were collected using a peristaltic pump, The
intake hose was placed in the water and pumped to the appropriate containers, For the filtered
analytical parameters, the water was filtered using the peristaltic pump and an in-line 0,45 um
filter.

-

» jari apvon Springs an ace Wa

Homestead Spring is located in upper Pajarito Canvon. The samples were collected using 2
peristaltic pump. The intake for the peristaitic purnp was placed directly in a small pool at the
spring’s point of origin. Spring water was pumped directly into the appropriate sample
containers. For the filtered analytical parameters, the water was filtered using the peristaltic
pump and an in-line 0.45 um filter, .

Starmer’s Spring is located in Starmer Gulch, an informally named southern tributary 1o upper
Pajarito Canyon. The samples were collected using a peristaltic pump. The intake for the
peristaltic pump was placed directly in a small pool at the spring’s point of origin, Spring water
was pumped directly into the appropriate sample containers. For the filtered analytical
parameters, the water was filtered using the peristaltic pump and an in-line 0.45 um filter,

Bulldog Spring and Kieling Spring are located in a small tributary to Pajarite Canyon informally
named “Arroyo delaDelfe" and “North Ancho East Basin.” The samples were ¢ollected using a
peristaltic pump. The intake for the peristaltic pump was placed directly in a small pool at the
spring’s point of origin, Spring water was pumped directly into the appropriate sample
containers, Forthe filtered analytical parameters, the water was filtered using the peristaltic
pump and an in-line 0.45 um flter,
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BU-0.01 is a surface-water sampling station located at the mouth of “Arroyo de LeDelfe.” and
was sampled using a peristaltic pump. The intake hose was placed in the water and pumped to
the appropriate containers, Forthe filtered analytical parameters, the water was filtered using the
peristaltic pump and an ineline 0,45 xm filter.

PA-8.9 is another surface-water sampling station located in upper Pajarito Canyon, just below its
confluence with Starmer Gulch, and was sampled using a peristaltic pump in the manner
mentioned for BU-0,01 above,

All spring sample containers were {illed beginning with the non-filtered analyses containers and
. finishing with the filtered analyses containers. All sample containers were filled slowly to avoid
aeration. The sample containers were placed in a sample cooler which contained ice in order to

‘maintain the samples at approximately 4°C. The samples were secured and stored inside the
_sample cooler until reaching the NMED White Rock Qffice where they were transferred to a
sample storage refrigerator. The samples were packed in ¢oolers containing ice and shipped to
the analytical laboratory for analysis. All waste generated during sampling activities were

managed by LANL.
242 Deviations from the Field Sampling Plan

" Two springs and one area of spring-fed surfuce water which were to be sampled were found to be
‘either dry orto have such low flow that no sample was collected. They were: Threemile (B)

" Spring, Charlie’s Spring, and Stream Area TM-0.4,

- 2.5  Sediment

- The collection and analysis of sediment samples was completed to provide data to determine the
" presence or absence of contamination in sediment and the potential for such contamination to be
" transported to different locations via surface-water runoff. Stream banks and beds were sampled
.. in seven canyons-to acquire a total of fifty samples. Depending on the canyon, sediment samples
- were analyzed. for PCBs, total metals, total uranium, strontium-90, isotopic plutonium, gamma
. Spectroscopy. isotopic uranium, and gross alpha/beta, The sediment sampling locations were -
" selected by EPA and NMED personnel.

. Ten sediment samples were to be collected from Acid Canyon; ten from Bayo Canyon: ten from
* Sandia Canyon; five from Mortandad Canyon; five from Cafada del Buey; five trom Pajarito
‘Canyon, and five from Ancho Canyon. The sediment sample locations ¢an be viewed in Figures

~ 6through 10, °

. 2.5.1' Sediment Sumpling Procedures

The sediment sampling areas were located on stream banks where alluvial deposits were
“ available for human contacr and a potential for downstream transport exists, When the sampling
.area was located, a strata ¢consisting of fine grained sediment was marked for collection.. An area
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representative of the entire strata was removed using clean stainless-steel equipment such as
chisels and trowels. Once removed, the sample was homogenized in a stainless-steel bowl with a
stainless-stee! trowel., If there was an excess of gravel and rootlets in the sediment. the sample
was sieved before containerizing. Sample collection equipment was decontaminated between

sample stations.

The sample containers were placed in a sample cooler to maintain the samples at approximately
4°C, The samples were secured and stored inside the sample cooler until reaching the NMED
‘White Rock Office where they were transferred to a sample storage refrigerator. The samples
were packed in coolers containing ice and shipped to the analytical laboratory for analysis. All
waste generated during sampling activities were managed by LANL,

2.8,2 Deviations From Field Sampling Plan

-t

The following deviations from the ficld sampling plan occurred:

. Six samples were collected from Sandia Canyon instead of the planned ten.

. Four samples were collected in Bayo Canyon instead of the planned ten,

. Six sumples were collected in Mortandad Canyon instead of the planned five.

. Nine samples were collected from Canada del Buey instead of the planned five.

. Four samples were collected from Pajarito Canyen instead of the planned five.
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Laboratory Results Summar

3.0 LABORATORY RESULTS SUMMARY
3.1 Effluent Sampling Results

3.1.1 TA-50 Radioactive Waste Water Treatment Plant

One effluent sample was collected from the TA-50 Radioactive Waste Water Treatment Plant
approximately i-mile downstream of the plant’s outfall at Gauging Station-1 located in
Mortandad Canvon (Figure 2), The sampie was analvzed for total metals‘mercury, dissolved
cations, anions, ammonia. TKN, nitrate/nitrite. total phosphorous, perchlorate, strontium-90,
lowslevel tritium, and stable nitrogen isotopes. Analvtical results obtained from these samples
are presented in Tables 6 through 9 and in Appendix F.

Inorganic results for total metals identified six analytes at concentrations greater than the
detection limits and results for dissolved cations identified seven inorganic analytes at
concentrations greater than detection limits, There were no concentrations of inorganic or
dissolved cations detected which exceeded the EPA drinking water standards or MSSLs. Results
of'the total metals and dissolved cations analyses are summanzed in Tables 6 and 7 respectively,

The TA-50 sample, GS-1, was analyvzed for general chemistry parameters as specified by EPA.
These parameters included ammonia, bicarbonate, carbonate, TION, nitrate/nitrite, total
phosphorous. inorganic chloride, fluoride, sulfate, perchlorate, and stable nitrogen isotope ratios,
Results of these analyses are summarized in Table 8,

The TA-50 sample, GS-1, was analyzed for radiochemistry as specified by EPA, These
radionuclides include Strontium-90 (Sr-90), and Tritium (H*). Results of these analyses are
summarized in Table 9.

.2 Groundwater Sampling Results
3.2.1 Mortandad Canyon

Eight groundwater wells located in Mortandad Canyon were sampled (Figure 3). Seven of'the
eight were monitoring wells completed in the shallow aquifer (water table at depths ranging fom
6 0 60 feet bgs) and one well (TW-8) wus completed in the main aquifer (water table at
approximately 1,000 fect bgs), Samples collected trom these wells were analyzed for total
metals, mercury, anions, ammonia, TKN, nitrate/nitrite, total phosphorous, perchlorate, low-level
tntiurn, stable mtrogen isotopes, strontium-90, and dissolved cations. Analytical results obtained
from these samples are presented in Tables 6 through 9 and in Appendix F.

Inorganic results for total metals identified twelve inorganic analytes at concentrations greater
than the detection limits and results for dissolved metals identified nine inorganic analvtes at
concentrations greater than detection limits, Total arsenic was detected at concentrations of 3.3
ug/lin MCO-1 to 13.4 ug/l in MCO-2. The EPA drinking water standard is .05 ug/t. Total
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cadmium was detected at a concentration of 7.6 xg/¢ in MCO-7 which exceeded the EPA and

NMED drinking water standard of 5 «g/(. Total thallium concentrations were detected ranging

. from 2.4 ug/0 to 5.4 ug/C in MCO-1, MCO-2, MCO-3, MCO-6, MCO-7, and MT-, which

exceeded the EPA and NMED drinking water standard of 2 wg/t. Dissolved iron was detested in

~ MCO-2 ata concentration of 12,400 ug/¢ which exceeded the EPA MSSL of 11.000. Dissolved
manganese was detected at a concentration of 1,730 ug/ which exceeds the EPA MSSL of 1.700

wg/t, Results of the total metals and dissolved metals analvses are summarized in Table 6 and

. Table 7 respectively.

All of the Mortandad Canvon groundwater sumples were analyzed for general chemistry

- purameters as specified by EPA. These parameters included ammonia, bicarbonate. carbonate,
TKN, nitrate/n nitrite, total phosphorous, inorganic chloride, fluoride, sulfate, perchlorate, and
stable nitrogen isotope ratios. Elevated nitrate plus nitrite was found in < of the 7 shallow
monitoring wells, with 3 wells (MCO-6, MCWB-7.7B, and MT-3) exceeding the EPA and ™M
drirking water standard of 10 mg/(, Perchlorate was found in 6 of the 7 shallow monitering
wells, exceeding the EPA provisionary drinking water standard of #=18 ug/(. No perchlorate or
niate plus nitrite was detected in well TW-§, which is completed in the regional/deep drinking
water aquifer. Results of these analyses are summarized in Table S,

NMED and LANL reported that the preliminary analytical results for perchlorate collected from
.monitoring wells completed in the shallow alluvial aquifer in Mortandad Canyon appear too
high. As a result, a chemist on staff with TechLaw performed a cursory review of the analytical
dara for the perchlorate results in question. Based on the cursory review, he concluded that two
scenarios are possible; 1) the results are correct or 2) the results are biased high based on
resolution problems of the analvtical instruments. [n any case, these analytical results, and those
results reported by NMED and LANL, support the presence of perchlorate in the shallow alluvial
aquifer at concentrations exceeding the EPA provisionary drinking water standard.

All of the Mortandad Canyon groundwater samples were analyzed for radiochemistry as ~
- specified by EPA. These radionuclides include Strontium 90 ($r-90), and Tritium (HY). Elevated
tritium above background levels was detected in all of the shallow monitoring wells (except
MCO-2). One monitoring well, MT 4, at 20,004 pCi/t, exceeded both the EPA and NMED
drinking water standard (20,000 pCi/t). Elevated Sr-80 was detected above background in 4 of
the 7 shallow monitoring wells, Monitoring wells MCO-3. MCO-5, and MCO-6 exceeded the
EPA and NMED drinking water standard for SR-90 (8 pCi/(), with the results ranging from 34.6
pCi/t to 84 pCi/t, No clevated tritium or Sr-90 was found in monitoring well TW-§, which is
completed in the regional drinking water aquifer. The results of these analyses are summarized

in Table 9.
3.2.2 Drinking Water Production Wells

Four production wells were sampled. Two of the production wells, PM-2 and PM-5, in the
regional aquifer were sampled for VOCs, total burium, perchlorate, and explosives,
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Analysis of PM-2 detected three compounds with VOC concentrations above detection limits.
1,2-dichlorocthene was detected at 6 ug/t which is below the EPA drinking water standard of 7
«g/l. Trichlorocthenc was detected at & ug/C which is below the EPA drinking water standard of
5 xg/t. 4-methyl-2-pentanone was detected at 26 ug/¢ which is below the EPA MSSL of 160
xg/l, There is no EPA drinking water standard associated with this compound. Results of VOC
analysis are presented in Table 5.

There was one inorganic analyte Som PM-2 which detected a concentration higher than the
detection limit; however, no concentrations of inorganic analyies were above regulatory limits,
The results for total metals are shown in Table 6.

Analysis of PM-5 detected VOC concentrations above the detection limits for three compounds,
A concentration of 1,2-dichloroethene was detected at § wy/( which is below the EPA dnnking
water standard of 7 «g/t. Trichloroethene was detected at 3 wg/¢ which is below the EPA
drinking water standard of' 5 wg/t, <-methyl-2-pentanone was detected at a concentration of' 2=
ug/t which is below the EPA MSSL of 160 ug/(. There is no EPA drinking water standard
associated with this compound. Results of VOC analysis are presented in Table S,

There was one inorganic analvte from PM-5§ which detected a concentration higher than the
detection limit; however, no concentrations of inorganic analytes were above regulatory limits,
The results for total metals are shown in Table 6,

The last two production wells, O-4 and PM-1, were analyzed {or nitrate/nitrite, total
phosphorous, ammenia, TKXN, total arsenic, total uranium, perchlorate, and strontium-%0. None
of these wells had constituents above EPA drinking water standards, The results of these
analyses can be viewed in Tables 6 through 8.

3.2.3 Technical Area 3 (TA-3)

One groundwater well located behind building SM-30 at TA-3 was sampled. The well, 03-MW-
1, was sampled for VOCs, dissolved cations, anions, perchlorate, and low-level tritium,
Analytical results obtained from these samples are presented in Tables § through 9 and in
Appendix F,

VOC concentrations found in the well above the EPA drinking water standards include: 1,1«
dichlorocthene at 510 ug/l, 1,1-dichloroethane at 340 ug/l, 1,2-dichloroethene at 120 ug/t,
chloroform at 47 ug/t, 1,1,1-trichloroethane at 22,000 »g/t, 1,2-dichloroethane at 200 ug/t, and
trichloroethene at 310 wg/(, Results of VOC analysis are presented in Table 5.

Results for dissolved cations revealed nine analytes with concentrations above detection limits;
however, there were no detections which exceeded the established EPA MSSLs for these
analytes. Results of the dissolved cations analysis are presented in Table 7.
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Laboratory Results Summary

The samples were analyzed for general chemistry parameters as specified by EPA, These
parameters included bicarbonate, carbonate, inorganic chloride, fluoride, sultate, and perchlorate.
Results of these analyses are summarized in Table 8.

Tritium was detected at a concentration of 1,804 pCi/t in menitoring well 03-M W1, which is
elevated above background levels (see Table 9), but does not exceed the EPA drinking water

standard of 20,000 pC¥/1.
J.2.4  Comparison of Groundwater Results

Analytical results for groundwater sampies collected dunng the sampling event are presented in
Tables 5 through 10. Included on cach table are various water quality standards, guidelines, and
limits established by EPA, NMED, and DOE. These water quality standards, guidelines. and
limits are included on each table to facilitate easy comparison with the analytical results;
however, these water quality standards, guidelines, and limits may not apply to the locations

" sampled and are presented only us comparison data. A deseniption of the EPA. NMED. and
DOE water quality standards, guidelines, and limits used for comparison is included in Appendix

D.
3.3 Spring and Surface Water Sampling Results.

Five springs and three spring fed surface water bodies were sampled throughout the Pajarite
Canyon watershed. The samples collected from the springs were analyzed for anions, ammonia,
TKN, nimate/nitrite, total phosphorous, perchiorate, explosives. and dissolved cations,
Analwvtical results obtained from these samples arc presented in Tables 7, 8, and 10, and in

Appendix F,

No explosives were detected at concentrations above detection limits in the samples collected
from springs and surface water bodies, -

Inorganic results for dissolved cations concentrations identified nine inorganic analytes at
concentrations greater than detection limits; however, there were no concentrations of dissolved
cations that exceeded established regulatory limits. Results of dissolved cation analyses are

presented in Table 7.

34 Sediment Sampling Resuits

: 341 Acid Canyon

Ten sediment samples were collected throughout Acid Canyon as presented in Figure 6, The

samples were analyzed for PCBs, total metals, total uranium, strontium-90, isotopic plutonium,
and garnma spec. Analytical results obtained from these samples are presented in Tables 11

~ through 13,
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PCB contamination was detected in Acid Canyon in the form of Aroclor-1254 in concentrations
ranging from 37 ug( to 635 wg/ti however, there were no detections exceeding EPA Region 6
residential soil standards. Detection limits of the Aroclors ranged from 3¢ to &2 ug/l. Results of
PCB analyses are presented in Table 12,

Inorganic analytical results for total metals identified fifteen analytes at concentrations greater
than the detection limits; however, none of the analytes were detected at concentrations above
EPA residential soil standards. Results of inorganic analyses are presented in Table 11

All of the Acid Canyon sediment samples were analyzed for radiochemismy as specified by EPA.
These radionuclides include plutonium-238, plutonium-239/240, srrontium-90. cesium-137,
actinium-228. americium-241, lead-210, lead-212, lead-214, potassium«<0, thallium-208, and
thorium-234. Seven out of the 11 samples collected for plutonium-239/240 analysis exhibited
concentrations above EPA residential soi) standards (2.5 pCi/g), ranging from 27.5 pCi/g 10 184
p/g. Nine out of eleven samples taken were above background values established by LANL.

Four out of eleven samples collected for cesium-137 analysis exhibited concentrations above
background values established by LANL (.9 pCi/g) and were also above the EPA residential soil
standard. Cesium-137 conceatrations for these samples ranged trom .93 pCiig te 7.10 pCirg. Six
of the cleven samples collected for americium-241 analysis exhibited concentrations above EPA
residential soil standards (1.9 pCi/g). Americium-241 concentrations detected for these samples
ranged from 3.35 pCi/g 10 29.3 pCi/g. One (20.7 pCi/) out of cleven soil samples analyzed for
Strontium 90 exceeded EPA residential soil standards (14 pCi/l). All of the samples collected for
potassium-40 analysis exhibited concentrations above EPA soil standards, however, the
established natural background concentration in soils at LANL for Potassium 40 is 38.6 pCirg,
which is above the EPA residential soil standard, Results of these analyses are summarized in
Table 13. A comparison of preliminary analytical results of radionuclides collected by EPA,
NMED., and LANL is presented in Appendix E,

3.4.2 Bavo Canyon

Four sediment samples were collected throughout Bavo Cunyon and are presented in Figure 7.
The samples collected from the canyon were analyzed for PCBs, total metals, total uranium,
strontium-90, isotopic plutonium, isotopic uranium gross alpha/beta, and gamma spee.
Analvtical results obtained from these samples are presented in Tables 11 through 13,

Depending on the specific Aroclor, detection limits ranged from 52 to 3 g/t Sediment sample
BC-2 detected Aroclor-1260 at 39 ug/t. No other PCBs were detected above the detection limits
in the samples collected from Bayo Canyon. Results of these analyses are presented in Table 12,

Inorganic analytical results for total metals idemificd twelve analytes at concentrations greater
than the detection limits: however, none of the analytes were detected at concentrations above
EPA resicential soil stancards, Results of inorganic analyses are presented in Table 11,

All of the Bayo Canyon sediment samples were analyzed for radiochemistry as specified by
EPA. These radionuclides inciuae piutonium-238, plutonium-239/240, uranium-234, uranium-
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2335, uranium-238, strontium-90, gross alphadeta, cesium-137, actinium-228, americium-241,
lead~210, lead=212, lead-214, potassium~+0, thallium-208, and thorium-234. All samples
collacted for cesium-137 and potassium=+0 analysis exhibited concentrations above EPA
~ residential soil standards; however, all of the detected concentrations were below the background |
values established by LANL, Results of these analyses are summarized in Table 15.

3.4.3 Sandia Canyon

Six sediment samples were collected throughout Sandia Canvon and are illustrated in Figure 8.
The samples collected from the canyon were analyzed for PCBs, total metals, total uranium,
isotopic uranium, and gross alpha/beta, Analytical results of these samples are presented in

Tables 11 through 13,

PCB contamination in the form of Aroclor1260 was detected in Sandia Canyon. The
concentrations ranged from 4§ 4g/( to 140 wg/l with detection limits ranging from 33 to 38 «g'l.
No other PCBs were detected above the detection limits in the sampies collected from Sandia
Canyon. Results of PCB analyses are preseated in Table 12,

Inorganic analvtical results for total metals identified twelve analytes at concentrations greater
than the detection limits; however, none of the analytes were detected at concentrations above
EPA residential soil standards, Results of inorganic analyses are presented in Table 11,

All of the Sandia Canyen sediment samples were analyzed for radiochemistry as specified by .
EPA. These radionuclides include Uranium-234, Uranium-235, Uranium-238, and Gross

Alpha/Beta, None of the samples collected exeeeded the background values established by

LANL. Results of these analyses are summarized in Table 13,

344 Mortandad Canvon

Six sediment samples were collected throughout Mortandad Canyon and are presented in Figure
8. The samples collected from the canyon were analyzed for PCBs, total metals, total uranium,
strontium-90, isotopic plutonium, isotopic uranium, gamma spee., and gross alpha/beta
Analytical results obtained from these samples ure presented in Tables 11 through 13,

There were no PCBs above detection limits in the samples collected from Mortandad Canvon.
The detection limits for samples trom Mortandad Canyon ranged from 31 to 3¢ »g/(. Results of

PCB analysis are presented in Table 12,

[norganic analytical results for total metals identified eleven analytes at concentrations greater
than the detection limits; however, none of the analytes were detected at concentrations above
EPA residential soil standards, Results of inorganic analvses are presented in Table 11.

All ofthe Moermandad Canven sediment samples wers analvaed {or radiochemisiry as specified by
EPA. These radionuclides include plutonium.238, plutonium-239/240, uranium-234, uranium-
2335, uranium-238, strontium-90, gross alphw/beta, cesium-137, actinium-228, americium-241,
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lead-210, lcad-212, lead-214, potassium-20, thallium-208, and thorium-234, Two samples
collected for plutonium-239,240 analysis exhibited concentrations above EPA residenual soil
standerds and background values established by LANL, Plutonium-239/2+0 concentrations
detected for these samples ranged from 67 pCisg 1o 106 pCirg. However, EPA believes that these
two results were mistakenly switched by the analytical lab (contracted by Tech Law) with the
two soil samples (ACS-12-1 and ACS-12-2) collected from Acid Canyon. Therefore, EPA
believes that the plutonium-239/240 is not present in samples MC-3A & MC-3B at
concentrations above EPA residential soil standards and background values established by
LANL, Three sumples collected for cesium-137 analysis exhibited concentrations above EPA
residential soil standards, However, none of these samples collected for cesium-137 analysis
exhibited concentrations above the background values established by LANL. Cesium-137
concentrations detected in these samples ranged from 0.123 pCi/g t0 0,43 pCi/g. All of'the
samples collected for potassium-+0 analysis exhibited concentrations above EPA residential soil
standards; however, al] of the detected concentrations were below the background values
established by LANL. Results of these anulyses are summarized in Table 13,

3.4.5 Canada del Buey

Nine sediment samples were collected throughout Caftada del Buey and are illustrated in Figure
9. The samples collected trom the canyon were analyzed tor PCBs, total metals, total uranium,
strontium-90, isotopic plutonium, isotopic uranium, gamma spec., and gross alpha/beta.
Analytical results obtained from these samples are presented in Tables 11 through 13,

There were no PCBs above detection limits in the samples collected from Cafada del Buey, The

detection limits for samples collected from Cafada del Buey ranged trom 35 t0 31 ug/t, Results -

of PCB unalysis are presented in Table 12,

Inorganic analvtical results for total metals identified thirteen analytes at concentrations greater
than the detection limits: however, none of the analvtes were detected at concentrations above
EPA residential soil standards. Results of inorganic analyses are presented in Table 11,

All of the sediment samples at Canada del Buey were analyzed for radiochemistry as specified by
EPA. These radionuclides include plutenium-238, plutonium-2139/240, uranium-234, uranium-
233, urunium=238, strontium-90, gross alpha/beta, cesiums137, actinium-228, americiums241,
lead-210, lead-212, lead-214, potassium-<0, thallium-208, and thorium-234, Four samples
collected for ¢cesium-137 analysis and nine samples collected for potassium==+0 analysis exhibited
concentrations above EPA residential soil standards; however, all of the detected concentrations
wete below the background values estaoiished by LANL, Results of these analyses are
summarized in Table 13,

3.4,6 Pajarito Canvon

Fourscdiment samples were suiiedied droughout Pajarito Canvon and are shown in Figure 5.
The samples collected from the canvon were analyzed for PCBs, otal metals, total uranium,
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strontium-90. isotopic plutonium, isotopic uranium. gamma spec.. and gross alpha/beta.
Analytical results obtained from these samples are presented in Tables 11 through 13.

There were no PCBs above detection limits in the samples collected from Pajarito Canyon. The
detection limits for samples collected fom Pajarito Canyon ranged from 32 to 38 wg/l. Results

of PCB analysis are presented in Table 12,

Inorganic analytical results for total metals ideatified fifteen analyvtes at concentrations greater
than the detection limits; however, none of the analytes were detected at concentrations above
EPA residential soil standards. Results of inorganic analyses are presented in Table 11

All of the sediment samples at Pajarito Canyon were analyzed for radiochemistry as specified by
EPA. These radionuclides include plutonium-238, pluronium-239/20, uranium-234, uranium-
235, uranium-238, strontium-90, gross alpha/beta, cesium-137, actinium-228. americium-241,
lead=210, lead-212, lead-214, potassium+<0, thallium-208, and thorium=23+. Three samples
collected for cesium=137 analysis and four samples collected for potassium=40 analvsis exhibited
concentrations above EPA residential soil standards; however, all of the deteeted concentrations
- were below the background values established by LANL. Results of these analyses are

summarized in Table 13
. 3.4.7 Anche Canyon

Five sediment samples were collected throughout Ancho Canyon and are illustrated in Figure 10.
The samples colleczed from the canyon were analyzed for PCBs, total metals. total uranium,
strontium=90, isotopic plutonium, isotopic uranium, gamma spec., and gross alpha/bera.
Analytical results obtained from these samples are presented in Tables 11 through 13.

There were no PCBs above detection limits in the samples collected from Ancho Canyon. The
detection limits for samples collected fom Ancho Canyon ranged fom 31 10 3+ ug/l. Results of
PCB analysis are presented in Table 12

Inorganic analysical results for total metals identified fitteen analytes at concentrations greater
than the detection limits; however, none of the analytes were detected at concentrations above
EPA residential soil standards. Results of inorganic analyses are preseated in Table 11.

All of the sediment samples at Ancho Canyen were analyzed for radiochemistry as specified by
EPA. These radionuclides include plutonium-238, plutonium-239/220, uranium-234, uranium-
235, uranium-238, sontum-90, gross alpha/beta, cesium-137, actinium-228, americium-241,
lead=210, lead-212, lead-214, potassium=<0, thallium-208, and thorium-23<. Five samples
collected for cesium-137 analysis and five samples collected for potassium=20 analysis exhibited
concentrations above EPA residential soil standards: however, all of the detested concentrations
were beiow the background values established by LANL, Results of these analyses are

summarizad in Table 13,
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4.0 QUALITY ASSURANCE SUMMARY
4.1 Quality Assurance/Qualit}; Coantrol Samples

Data Qualiry Objectives (DQOs) for this work assignment required that certain quality control
(QC) samples be collected during the sampling activities conducted for this work assignment.
The types of QC samples collected included field duplicate samples, field blank samples. marrix
spike/matrix spike duplicate samples, cquipment blanks, and trip blanks. Dependent on the
location sampled, QC samples were analyzed for VOCs, total metals, dissolved metals, general
chemistry, dissolved uranium isotopes, dissolved strontium-90, gross alpha. gross beta, stable
nitrogen isotopes, and tritium,

Ficld Duplicate Samo)

The purpose of the field duplicate samples is to verify laboratory analvtical procedures and
sampling techniques. Two ficld duplicate samples were collected of groundwater, one in
Mortandad Canven (MCO-1) and one (SD-30) in TA-3 behind building SM-30 at 03-MW-1,
These samples were collected concurrently with samples MCO-3 and SM-30 by alternating the
filling sample containers. The sample comtainers were filled slowly to avoid aeration. Thesc
samples were handled in an identical manner as the corresponding sample, The sample
containers were placed in a sample cooler to maintain the sumples at approximately 4°C, The
samples were secured and stored inside the sample cooler until reaching the NMED White Rock

Office where they were transferred to 2 sample storage refrigerator. The samples were packed in
coolers containing ice and shipped to the analvtica laboratory for analysis.

Four field duplicates samples were collected of sediment. ACS-18-3 was collected as a duplicate
of ACS-18-1, BC-5 was collected as a duplicate of BC-2, CC-$ was collected as a duplicate of
CC-2, and PC-5 was collected as a duplicate of PC-2. These samples were collected
concurrently with its corresponding sample by alternating the Slling sample containers, These
samples were handled in an identical manner as the corresponding sample. The sample
containers were placed in a sample cooler which contained ice in order to maintain the samples at
approximately 4°C, The samples were secured and stored inside the sample cooler until shipped
to the analytical laboratory for analysis.

Eicld Blank Samples

The purpose of the field blank samples was to cheek for contamination resulting from ambient
conditions. Two fieid blunk sampies (MCO-FB and FB-6.7) were collected during the sampling
operations conducted at the LANL facility. These samples were collected by pouring reagent
grade water into appropriate sample containers. The sample containers were {illed slowly
avoid aeration. The samples were secured and stored inside the sample cooler until reaching the
NMED White Rock Office where they were transterred to a sample storage retrigerator, The
samples were packed in coolers sentzining ise and shipped to the analytical laborutery for
analysis.
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Matrix SoikeMarrix Spike Duplieate Samples

These samples were collected to ensure that the laboratory had sufficient volume of sample

* material to conduct matrix spike and matrix spike duplicate sample analysis for QC purposes.

© Three matrix spike/matix spike duplicate samples were collected for groundwater and surface
water during the sampling operations conducted at the LANL facility, These samples were
collected by filling one exura sample container for each analytical parameter. The Jocations
where these samples were collected were MCO-5, TA-1S, and SM-30. The samples were
secured and stored inside the sample cooler until reaching the NMED White Rock QOffice where
they were transferred to a sample storage refrigerator, The samples were packed in coolers
containing ice and shipped to the analytical laboratory for analysis.

Four matrix spike/matrix spike duplicate samples were collected for sediment during the
sampling operations conducted at the LANL facility. These samples were collected by filling
one extra sample container for total metals and PCB analyses, The locations where these
samples were collected were ACS=8, SC-6, CC, and AC-J. The samples were secured and
stored inside the sample cooler until reaching the NMED White Rock Office whera they were
transferred to a sample storage refrigerator, The samples were packed in coolers containing ice
and shipped to the analytical laboratory for analysis.

The purpose of the trip blank samples was to detect the presence of contaminants that may have
been introduced to samples during transport and storage. All mip blanks were pre-prepared by
the analytical laboratory and shipped to the sampling team at the LANL facility, One trip blank
sample was submitted to the analytical laboratory. The trip blank sample was placed inside the
sample cooler shipped to the laboratory which contained sample(s) to be analyzed for VOCs.

Equipment Rinsate Blani

The purpose of the equipment rinsate blank is to measure the efficiency of the decontamination
process, Three equipment rinsate blanks were collected after sampling equipment was used and
decontaminated. These samples were collected by using the rinsate to fill one extra container for
each analyvtical parameter. The samples were labeled as ACS-EB. CC-EB, and AC-EB.

42 Deviatons from the Field Sampling Plan

Deviations from the Field Sampling Plan occurred during the sampling activities. Following are
the specific deviations that occurred,

.. -Only two ficld duplicate sumples were collected for groundwater instead of the three
samples required because of dry and low yielding groundwater wells and slow recovery
rates. The Field Sampling Plan required one feld duplicate sampie o be cotlected lor
every ten samples collected (10%). '
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Only four field duplicate samples were collected for sediment instead of the five samples
required, The Ficld Sampling Plan required one tield duplicate sample to be collected for
every ten samples collected (10%).

Only two {ield blank samples were collected instead of the seven samples required
because of a lack of reagent grade water. The Field Sampling Plan required one field
blank sample 10 be coilected for every ten sumples collected (10%).

Only four matrix spike/matrix spike duplicate sumples were collected for sediment
instead of the {ive samples required, The Field Sampling Plan required one matnx
spike/matrix spike duplicate sample to be collected for every ten samples collected

(10%).

4,3  Laboratory and Analyticai Methods

The analyses were performed by four separate laboratories: Quanterra Laboratory in Earth City,
Missouri, Southwest Laboratories in Oklahoma, Ceastal Science Laboratories, Inc. in Austin,
Texas, and American Analytical and Technical Services, Inc. iocated in Baton Rouge. Louisiana,

The following identifies the analyses, analytical methods used, and the correspanding laboratory

performing the analyses.

Parametgr
Chleride

Fluoride

Sulfate

Bicarbonate Alkalinity
Metals (Total & Mercury)
Ammonia Nitrogen
Nitrate/Nitrite Nitrogen
Total Kjedah| Nitrogen
Total Phosphorous
Volatile Organic Compounds
PCBs

Gamma Spee,

Gross Alpha/Beta
Isotopic Plutonium
Isotopic Uranium
Strontium-90

Tritium

Stable Nitrogen Isotopes
Perchlorate

Method Number
EPA 3000

EPA 300.0

EPA 300.0

EPA 300.0
SW-846 6010B/7470
EPA 3503

EPA 3532

EPA 351.3

EPA 365.2
SW.846 8260B
SW.846 8082A
EPA 901.1

EPA 900.0

EPA 908.0

EPA YUB.0

ASTM 05811-95
EPA 906.0
[sotopic Spectation
EPA 300

Laboratory

Soeuthwest-Oklahoma
Southwest-Oklahoma
Southwest-Oklahoma
Southwest-QOklahoma
Southwest-Oklahoma
Southwest-Oklahoma
Southwest-Oklahoma
Southwest-Oklahoma
Southwest-Qklahormna
Southwest-QOklahoma
Southwest-Oklahoma
Quanterra-Earth City
Quanterra-Earth City
Quanterra-Earth City
Quanterra-Earth City
Quanterra-Earth City
Quanterra-Earth City
Coastal Laboratories

Amencan Analytical
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4.4 Data Validation

All analytical results and corresponding data were provided by the analytical laboratories in
Contract Laboratory Program (CLP)-like data packages. Upon receipt of these data packages.
TechLaw staff performed a quality control check to ensure that all of the elements required in a
CLP-like data package were present. Elements of a CLP-like data package include but are not
limited to case narratives, sample results, calibration data, instrument tuning data, instrurnent
printouts, QC swnmary forms, raw data and blank data,

Analytical data received by TechLaw will be ransferred to EPA Region 6 for validation, The
analytical data reported in this report has not been validated and should be treated as such.
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50 CONCLUSIONS
3.1  Sampling Activities

TechLaw sampled effluent, groundwater monitoring and drinking water production wells, and
springs and spring-{ed surface water located on and off of LANL property from December 6 10
December 17, 1999, TechLaw also collected sediment samples in Acid Canyon. Sandia
Canyon, Bayo Canyon, Mortandad Canyon, Canada del Buey. Pajarite Canyon, and Ancho
Canyon, NMED OB and LANL personnel collected split samples at various sample locations
during the field activities.

During the sampling event, LANL. provided equipment and personnel necessary for obtaining
samples of effluent, groundwater, sediment, and springs. Equipment included electronic water
leve! indicators, pumps, pump controllers, electrical banery, instruments used to measure field
parameters, and sediment sicves, The LANL ficld team measured the depth to groundwater in
cach well using an electronic water level indicator. The LANL team measured the depth of
groundwater 1o the top of the well casing, In general, sampling activities conformed with
accepted EPA sampling procedures.

5,2  Analytical Results

Analwvtical results are presented in Table 5 through Table 13, Tables comparing analytical results
from split samples collected during the field activities are presented in Appendix E. These tables.
compare the analytical results of split samples collected by NMED and LANL personnel to the
EPA results. The tables also include various water quality standards, guidelines, and limits
established by EPA, NMED, and DOE. A description of the EPA, NMED, and DOE water
quality standards, guidelines, and limits used for comparison is included in Appendix D.

§.2.1 Effluent Samples

Analytical results from effluent samples collected at GS-1 indicate the effluent from the TA-50
Radjoactive Wastewater Treatment Plant had a strontium-90 concentration of 1 1pCi/t which
exceeds the 8 pCi/t limit established by EPA for drinkirg water, However, radionuclides
identified under the Atomic Energy Act. are currently excluded {rom EPA regulation. However,
the newly issucd EPA discharge permit does require LANL to sample for writium.

Also, perchlorate was found in the effluent sample at 1,500 ug/t. The provisionary EPA standard
for drinking water is currently 4-18 ug/t. Perchlorate was not analyzed by EPA in the 1998
effluent samples. In addition, it should be-pointed out that the EPA perchlorate samples
contained higher concentrations than the sample results obtained by LANL and NMED, which
generally range from 25-500 ug/t, However, perchlorate still exists in the discharged effluent at
concentrations above the EPA provisionary drinking water standard. EPA intends to collect
additional effluent samples in 2001, :
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Groundwater Samples

Analytical results from groundwater samples ¢ollected during the sampling event were compared

to various water quality standards, guidelines, and limits established by EPA. NMED. and DOE.
Trends in the groundwater quality within Mortandad Canyon, and Pajarito Canyon were
identified and are discussed below.

' Elevated nitrate/nitrite as nitrogen ¢oncentrations (11.4 mg/( 10 24,5 mg/() within the

alluvial aquifer of Mortandad Canyon were identified. These elevated coneentrations are
above the New Mexico Maximum Contaminant Level (10 mg/() and are anributable to
past effluent discharges from the TA-50 Radioactive Wastewater Treatment Plant

(WWTP).

Elevated total cadmium was identified in one of the seven of the monitoring wells

' sampied from the alluvial aquifer in Mortandad Canyon. This concentration (7.64g/()
was slightly above the EPA and NMED drinking water standard (Sug//l). Cadmium was

not analyzed in the 1998 EPA sampling event,

Elevated total thallium concentrations (2.4 ug/( to 5.4 xg/0) within the allﬁvinl aquifer of
Mortandad Canyon were identified. Analytical results reveal that the concentrations are
slightly above the EPA and NMED drinking water standard of 2ug/¢. Thallium was not

* analyzed in the 1998 EPA sampling event.

Elevated tritium concentrations were detected in monitoring well MT=4 which exceeded

" the EPA and NMED drinking water standard (20,000 pCi/I). Adjacent wells also contain

elevated tritium levels above background which can be attributed to the TA-50
\astewater releases. \

Elevated strontium-90 concentrations (44,6 pCi/¢ to 84 pCi/t) within the alluvial aquifer

“of Mortandad Canyon were identified in 3 of the 7 monitoring wells, These:
“concentrations were above the EPA and NMED drinking water standard (8 pCi/l), as well

as the' DOE standard for drinking water systems (40 pCi/l). These elevated

© eoncentrations are a result of the TA-50 effluent discharges.

Perchlorate was found in all of the alluvial monitoring wells (except MCO-2, which is
hvdraulically upgradient of the effluent dischurge) in Mortandad Canyon. The
concentrations ranged from 1,100 ug/t to 4,400 ug/t. The EPA provisionary drinking'

. water standard is 4-18 x@/(. As was the case with the etfluent result. it appears that the

EPA analytical results may be high in comparison to the results obtained by NMED and

. LANL,.LANL and NMED perchlorate results over the past year have generally ranged

" from 50 ug/l to 450 g/l in the alluvial monitoring wells, which exceeds the EPA

provisionary.drinking water standard,
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5.2.3 Spring and Surface Water Samples

Analvtical results of spring samples collected from Pajarito Canyon reveaied no clevated
contaminant Jevels of any analytes above regulatory limits.

3.2.4 Sediment Samples

Analvtical results from sediment samples collested from Acid Canvon. Sandia Canyon. Bayo
. Canyon, Mortandad Canyon, Canada del Buey, Pajarito Canyvon, and Ancho Canyon contined
' radionuclides which exceeded EPA residential soil standards. However, only Acid Canvon had
radionuclides exceedances which can be attributed to LANL operations, The radionuclides
found in the other canyons are found naturally in the soils surrounding LANL and are within the
established background concentrations for those radionuclides.

Acid Canyon contained radionuclides with levels above the EPA residential soil
standards. These radionuclides include plutonium-239/240 (27.5 pCi/g to 184 pCi/g).
cesium-137 (0.079 pCi/g to 7.10 pCi/g), americium-241 (3.30 pCi/g 10 29.3 pCl/g), lead-
210 (1.55 pCi/g to 2.4 pCi/g), and potassium-20 (26.0 pCirg 10 32.7 pCi/g). However, it
should be noted that lead-210 and potassiume20 are radionuclides found in nature with
the concentrations being lower than established background concentrations.

Sandia Canyvon contained one radionuclide, uranium-235, which was above the EPA
residential soil standard at a coneentration of 0.16 pCi/g; however, the concentration
found was below the LANL established background concentration of 0.2 pCi/g.

Bavo Canyon contained three radionuclides which exceeded the EPA residential soil
standards. These radionuclides include cesium-137 (0.06 pCi/g to 0.83 pCi/g), lead-210
(1.9 pCi/g to 4.0 pCi/g), and potassium=40 (26.8 pCirg 10 32.6 pCi/g; however, the
concentrations found were below the LANL established background coacentrations for
those radionuclides,

Mortandad Canyon contained four radionuclides which exceeded the EPA residential soil
standards, These radionuclides include plutonium 239/240 (67 pCi/g to 106 pCi/g),
cesium-137 (0.124 pCi/g to 0.44 pCi/g), lead-210 (1.5 pCi/g 10 3.7 pCi/g), and
potassium=40 (26.9 pCi/g 10 32.8 pCi/g). In regard to the plutonium exceedances, after
carefully reviewing the results from Acid Canyon and Monandad Canyon and ¢comparing
the results with samples collected by NMED and LANL, EPA believes that the plutonium
resuits were mistakenly switched (by the analytical aboratory) with the two plutonium
results collected from Acid Canyon, samples ASC-12-1 and ASC-12-2. In addition,
NMED OB personnel re-sampied Station MC-SA on December 29, 2000. Results from
this re-sampling indicate that concentrations of plutonium-239/240, plutonium-238,
cesium-137, stontium-90, and americium-241 are at or below the LANL established
background concentrations.
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- Caitada de! Buey contained three radionuclides which were above the EPA residential
soil standards. These radionuclides.include cesium-137 (0.10 pCirg to 0.21 pCi/g). lead-
210 (1.5 pCirg to 5.8 pCirg), and potassium-40 (21.0 pCisg to 35.7 pQirg). However, for
cesium-137 and potassium=40 the results were below the established background
concentrations at LANL for those radionuclides,

. Pajarito Canvon contained three radionuclides which were above the EPA residential soil
standard. These radionuclides in¢lude cesium-137 (0.052 pCi/g to 0.41 pCi/g), lead-210
(2.5 pCi/g to 5.4 pCi/g), and potassium=40 (20.1 pCi/g to 25,3 pCi/g). However, for
cesium-137 and potassium=40 the results are below the established background
concentrations at LANL for those constituents,

. Ancho Canyon contained three radionuclides which were above the EPA residential soil
standards. These radionuclides include cesium-137 (0.16 pCi/gto 039 pCirg), lead-210
(2.9 pCi/g to +.2 pCi/g), and potassium=40 (22.2 pCi/g to 29.9 pCi/g). However, the
cesium=137 and potassium=30 results are within the LANL established background
concentrations for those radionuclides.

§.2.5 Drinking Water Production Wells

Four production/drinking water wells were sampled: PMs1, PM-2, PM-§ and O3, None of the
wells contained radionuclides or hazardous constituents above EPA drinking water standards.
However, two wells had organic constituents detected slightly below the EPA drinking water

- standards,

. Production well PM-2 had three volatile organics detected above the analytical detection
limit but below EPA drinking water standards. They are: 1,2-dichloroethane at § ug/t
with a EPA drinking water standard of 7 ug/t: trichloroethene at 4 wg/C with a EPA
drinking water standard of § ug/t: d=methyl-2+pentanone at 26 xg/l, there is currently no
EPA drinking water standard for this constituent, but there is a EPA media specific
screening level number of 160 ug/t. ,

. Production well PM-$§ had three volatile organics detected above the analytical detection
limit but below EPA drinking water standards., They are: 1,.2-dichloroethane at 5 ug/t
~with a EPA drinking water standard of 7 »g/(; trichloroethene at 3 g/t with a EPA
drinking water standard of § xg/¢; 4-methyl-2-pentanone at 24 «g/(, there is curreatly no
EPA drinking water standard for this constituent, but there is a EPA media specific

screening level number of 160 wg/t.
2.6 Technical Area 3 Mouitoring Well

One groundwater well (03-MW-1) located benina building $M-30 in TA-3 was sampled. The

- well conmined hazordous constituents abeve the ZPA drinking water standards and ad elevated

tritium above background levels,
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o . The following volatile organics were detected above EPA drinking water standards: 1.1-
" dichlorocthene at 510 ug/( with an EPA drinking water standard of 7 ug/(: 1.2-
dichlorocthene at 120 ug/C with an EPA media specific screening level of 61
wug/Gtrichloroethane at 22,000 g/ with an EPA drinking water standard of 200 wg/(: 1.2~
dichloroethane at 200 ug/t with an EPA drinking water standard of 5. u@/(: and.
trichloroethene at 300 wg/l with an EPA drinking water standard of 5 x@/(. Also, L.1-
dichloroethane was found at 330 wg/(, which is below the EPA media spesific sereening

level of 810 ug/t.

. Tritium was detected at 1,804 pCi/t which is below the EPA drinking water standard but
above background levels,
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6.0 RECOMMENDATIONS

In general, the alluvial groundwater in Mortandad Canyon exceeded the EPA drinking water
standards (known as MCL's) for strontium-90, nitrates, and perchlorate. Perchlorate was not
analyzed in the 1998 sampling event conducted by EPA (TechLaw): however, it is likely that the
contaminant has been present for several vears, The major source of the contamination is the
TA-50 Radioactive Wastewater Treatment Plant, which as been in operation since the mid
1960's. Currently, the groundwater from the alluvial aquifer is not being used for drinking water
and therefore no human exposure is occurring. However, there is evidence suggesting that
groundwater in the alluvial aquifer is migrating downward towards intermediate perched aquifers
and potentially to the main aquifer. Recent laboratory data from LANL found perchlorate in well
R-15 in a perched zone (646 {2 bgs) at 12 wg/t, The monitoring well TW.8, which is sereened in
the main aquifer, did not detect radionuclide or chemical contamination above EPA dnnking
water standards; however, NMED and LANL low-leve] tmitium results (clevated levels, but well
below EPA's standard of 20,000 pCi/t) for TW-8 do suggest that tritium-contaminated shallow
groundwater communicates (or is in communication) with the regional aquifer.

The shallow groundwater near building SM-30 in TA-3 exceeded the EPA drinking water
standards for several chiorinated volatile organic constituents. The constituents are: 1,1-
dichloroethene, 1.2 dichlorocthene, chloroform, trichloroethane, 1,2-dichiorocthane, and
trichloroethene. The vertical and horizontal extent of the groundwater contamination in this area
has not been determined,

Four production/drinking water wells were sampled and none of the wells contained
radionuclides or hazardous constituents above EPA drinking water standards. However, two
wells (PM-2 & PM-5) had chlorinated volatile organic constituents detected slightly below the
EPA drinking water standards.

The springs and surface water bodies sampled in Pajarito watershed contained no chemical
constituents above EPA drinking water standards.

The south fork of Acid Canvon contained three radionuglides with levels above the EPA
residential soil standards. These radionuelides include; plutonium-239/240, eesium-137, and
americium-241, The source of this contamination was a former LANL outfall that released
untreated radioactive waste in the late 1940's, This area was partially excavated by DOE in
1960's and 1970's. Acid Canyon is currently owned by Los Alamos County,

The following are EPA recommendations pertaining to the sampling performed at LANL in
December of 1999: '

. LANL should minimize the amount of perchlorate waste being sent to the TA-50
Wastewater Treatment Plant and continue the minimization of radioactive waste,
Percniorate is very persistent und mobile in water and s similar to trium in migration
characteristics and is very difficult to remove. The current treatment technology at TA-
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50, which is reverse osmosis, still contains perchlorate in the effluent at 24 g/ or
greater, If LANL cannot reduce the concentration of perchlorate being released, then it
may be necessary to add an additional treatment unit to the existing system. The EPA

web site for perchlorate is www ena coviopwgwrgel/nerchlor’ hml

. LANL should pertorm “hot spot™ removals of soils/sediments in the south fork of Acid
Canyon, Removals should be based on cumulative radionuclide risk per “hot spot™ using
a drainage hiker seenario. At a minimum, the remaining risk levels in the soil should be
no greater than 10" to 10 risk per “hot spot” location. Furthermore, consultation with
NMED, Los Alamos County and the general public on the amount ot soil removed and
the radionuclide concentration left in place at the “hot spots”™ is recommended.

. The vertical and horizontal extent of soil and groundwater contamination behind building
SM-30 at TA-3 needs to be addressed. Even though there was a removal of contaminated
soil in the mid-1990's, monitoring well 03.MW-1 still has significant VOC contamination
and there are uncertainties regarding groundwater flow and the extent of soil/groundwater

contamination in this area.

. Continued characterization (lateral & vertical extent of groundwater) and monitoring of
the aquifers in Morandad Canyon is needed to understand the flow regimes and
interconnection of the alluvial system with the intermediate and main aquifers. Also.
LANL should work closely with NMED on groundwater models being developed at the

lab,

. Periodic monitoring of the drinking water wells for chlorinated volatile organies should
be continued. Low levels were detected iz wells PM-2 and PM-5, Additional monitoring
should verify whether the contaminants detected by EPA sampling are actually present.

-
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TABLE 1: Participants

S

- Representative/Associuted Agency

L.S. Environmental Protection Agency, Rewion 6

Name

Rich Maver. \Work Assicnment Manacer

Los Alamos Nationa! Luboratory

David Rogers

Max Maes

Consuelo Montova

Dannv Katzman

Steve Reneau

il Tumev

Hamvev Decker

New Mexico Environment Department

Steve Yanicak, Oversicht Bureau

Michae! Dale, Oversight Burcau

Bob Wingo, Oversight Bureau

Chris Hanlon-Mever

Bruce Wedzeworth

San lldefonso Pueblo Department of Environmental and
Cultural Preservation

Noomi Archuleta, Pueblo water quality

Nonh Kaniatobe, Pueblo GIS tech
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TechLaw, Inc.

Bret Kendmek, Projest Manager

Jim Houslev

Progtum Management Company {PMC)

Steve Calhoun

Deborah Steven

Aurora Techmical Service (ATS) l Jennv Harpis




TABLE 2: Well Location and Time Sampled

S ———————
Wetl No. ] Location S;:?:?g:d Date Sumpled Tlm‘::‘: 2?'“’
MQO-2 l Mortandad Canvon Alluvial Aquifer 1270790 1500
MCO4 | Monandad Canvon Alluvial aguiter 120799 1400
MCQ-3 Mormandad Canyon Alluvial Aguifer 120899 1048
MCO-4 Moraandad Canvon Alluvial Aquifer 12/08/99 1200
MCO.T Mortandad Canvon Alluvial Aquifer 1208799 1380
MCWBW Y Mortandag Canvon Alluvial Aquifer 12:08/99 1510
MTw=l Mortondad Canvon Alluvial Aquifer 120799 1104
TW.§ Meortandad Canyon Regional Aquifer 12/08/99 1348
PM.] Pajanto Mes Regional Aquifer 1213499 b1l
PM2 Pajanto Mesa Regional Aquifer {21399 1580
PMa$ Pajanto Mesa Reional Aguifer larl3ng 1510
(Y Pujarito Mesa Regional Aquifer 1213199 040
Tachnical Arens) Perched Aquifer 1217199
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TABLE 4: Field Parameter Measurements

T WawrQualy Pamemeer |
Well No. Locatlon Temperature® %l;:' ‘:;:? Cofm*n“\?m,. Turbldiny®
MCO-2 Martandad Canvon 0.20 o2z | s
MCO-} Mortandud Canyon 6% a2 NA $63 | Na
MCO.8 Monangad Canyon 6.97 T NA 0.400 ‘ |
MCO Mortandad Canvon 7.06 8 NA 013 | |
MCO-? Morandad Canven 0.92 8.8 NA 0409 | &lo
MCWB-7.78 | Monandad Canyen 6.94 9.0 NA 0809 | v
MTul Moruandad Canyon 6.4 10.4 NA $60 NA
TW.§ Mortandad Canven 770 17.0 NA o2 |
SM.10 Technical Arene} < 80 131 2.2 0.149 I 4

ZzZno6aogp

pH mensured in standard units,
Temperature measured in degrees Celctus (*C).
Dissolved oxvgen measured in mulligrams per Liter (mg/t)
Specifle conductivity measured tn millisSeimens per centimeter (mSicm).
Turbidity measured 1n nanonal turbidity units (NTUs)

A Not avulable due to instrument limitations.




TABLE 5: Summary of Preliminary Analytical Results for Water Samples - Volatile Organic Compounds

Los Alamos National Laboratory, New Mexico
——————— P SIS ——
Sample Location, Result, und Dute Collected
Compound Reference ( g:g;tr::or;q\:fﬁ:) Bulld'lt;;t\:-gl\l-w QaQC
EPA EPA NM hhi PM.2 PM.4 SM30 SDe10* Trip
) McL | mssL | venr | waee' | amann | aznase | antmey | 021300 | Bluok
[ Chloromethane | 1.8 «$ <4 <100 <100 <X
| Vinvl Chioride | : vo2 |z | <s <5 <100 <o | <
Bromomethane | l 87 “3 <t <00 <100 | <§
Chloroethane } <§ <5 <100 <14 | <4
1,1Dichlorocthiene l 7 ' 0.040 7 5 <$ <5 ] 510 <00 <4
Acetone | 610 <4 <2 ‘ <]00 <ju <4
Carbon Disulfide 1000 f <$ <4 f <0 <t s
Methylene Chlonde a3 100 <s <s <1U0 <100 <s
1,1+Dichloroethane $10 25 <4 <5 J40 <100 <3
1.2.Dichloroethene v 6! 6 5 120 110 <3
=sButanone 1900 <3 <5 <100 <{00 <3
Chiorotorm 0.16 100 <3 <5 474 <100 <$
1L 1«Tnchloroethane =00 790 200 60 <5 <5 22000 E 1200 <$
Curbon Tetrachiorde $ 0.7 s 10 <5 <5 <}00 <100 <
Benzene | s 0.2 5 10 < <s <100 <100 <s
1,2-Dichloroethane s Joa | s | o <8 < | 200 <00 | «s
Trehloroethene | s | e | s | o 4 30 | 3w 820 | <
1. 2.0hchloropropane I $ ‘ 0.16 | § | =4 <5 ‘ <100 <100 | <$
Bromodichloromethane ‘ 0.18 <5 <5 , <100 <[00 <$
a1s-1,3-Dichioropropene | vosi <s <5 <100 <100 <5
a-Methyl-2+Pentanone [ 160 | 268 2B <100 | 930008E | «s
Toluene tooo | T2 1000 750 «s <5 <100 <100 <5
transs | J-Dichlioropropene | 0.081 l <$ <5 <100 <100 <5
i) Tnchoroethane s - s f 10 <5 < <100 <!00 <§
Tetracnlorocthene 5 LI s | 20 1) 3 50 <100 <s
Page |
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TABLE §

(continued)
o Sample Location, Result, and Date Collected
Compoun T s
gPa | EPA | NM NM PM.2 PM.4 l sM30 | sower | Tep
MCL* MSESLY MCL! &CC‘ 5 (12/1/949) {12130 (1271700 (121700 Blunk
2 Hexanone | < < | <00 <0 |«
- |l Dibromochtoromethane | 013 < « | <00 am | o<t |
|l enlorobenzene 00 39 < | o« | woo | <o | <« |
- || ExhyIbenzene 200 | 100 | 700 750 < | o« <o | <o | <t
|l Xylene trotaly 10000 | te00 | 10000 | 620 |« <o | <etow | <s
| styrene 100 | 100 | 100 < | <« | <« | w | <
Bromform 5.4 < | o< | oaw | oaw | o«
1.1.2.2-Tetrchloroethune |_o.ss J 10 <t | s | <0 | <00 | s

. All results are reported in micrograms per liter (ug/t),

3 EPA Maximum Contamsnant Levels (EPA MCL) for inorganic chemicals in the water supply.

b EPA Region 6 Human Health Medium=Specific Screening Levels (EPA MSSL) for chermenls in tap water (June 1999),

¢ New Mexico Maximum Contaminant Levels (NM MCL) for chemigals in community and nontransient, nen=community water
systems,

d’ New Mexico Water Quality Control Commussion (NM WQCC) standards for groundwater of less than 10,000 mg/( total dissolved
solids (TDS) congentration or less.

e Duplicate sample of' SM-30,

B ‘The compound was detected in the associated blank as well as the sample,

£ The reported value is estimated because the concentration exceeded the calibration range of the instrument,

J The reported value is estimated,

Page 2
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TABLE 7?7
{continued)

Sample | ecativa, Hesalt, acd Dute

Parameter Refereace QAL Samples

EPA thM MOO-B (Dhsohed)
AMSsit woQoe 11199.99)

Aluminum 370 S000 <321

Cakium 5o

fron <242

Magresium 1290

Magancse <12E

Potassiumn <35}

Sadum 2300

Silicon

Steatinn

All resutts reposted i micrograms per s (g 7)

FPA Region 6 Hurun Mealth Modium-Specific Sacening 1 evels {1 BA MSSL} o inorganic chondeals in toap water (Rely 1999)

Hew Merico Water Quality Control Conmission (NM WQUC) staalards fos grounda der of has than 10020 pg T k2l dissodu ol solabs (115} concontration or ks
MCO-1is 2 doplicate sample of MOO-3.

SD-30is a duplicate sample of SAM-30.

The repoeted valoe was obtained frorm 2 teading that wan fess than the Contract Regquired Datection §inat (CRDE JEot greater than o oqual la the Instrunweat Dacdion § st (1DE)
The reporied vatue is estinuted beeaase of the presonce of intafaonce.
Spike recovery not within control linuts

Ol e Q3OS G O




§ 3%y .
Vi 1z- vH Fi- it M ] Gsnm o0) 'ON/ON - P19 |
L 11 1t " (¥ so- Ty B} 1, 20) s xqgrrg
6Tl [ 1 o1 ot ££1 sl 91 o (0s (%) 235
1t Cl £ it S0 iz0 50 91 t ¥ (4% 3) 3uoryy
g 14 oI 111 131 (24 09 szl 05T 05t ()W) spuery ) suedaoy
ol o> fz0 1140 oo f1o $ro 1o (13w} sroop Soyg ot
1 374 1 3] rn 96 441 010> Y] 01 U w) g oremsy|
o> o> 0> o= v o> el :.me.zx.p.
o> voi> 0ng-. 0o~ ungs 00> 007> (13 sroqe )
) 161 =T, i 016 v 016 (2,30) 20 pengy|
010> vio- olo- olu> 010> 010> ol g~ (13 g5 uruy
fsax70) ]
HEL sax) | e6v71) | (es370) | fowean) | (e | tswra) | 020w Py 8T SN
-HWMOW CONs S OIIY SO cONY oMY REi% T N 1] vdi soprmtry
woler) prperyiojy ’ £ TTETEIY

2t(] pre sy ‘weniede | dueg

mu_.o_c M ..QEE.Q.«._ [Tuoq)ep sotue]y $9°] o
Lnsiueany) (e1auag) - sapdues 1aje4 J0J spnsay e eny Genpuipsg jo Qacnmng

BAIUVL




TABLES
{continued)

o

Sawmple Location, Hesult, and Dale

Parancter . Heference Mostaadad Canyon Hegionad Aqoifer (Production Wells) A3, Boikliap $M-30
EPA MM NM M4 1W.-§ GS-1 18 ] PM-2 FALS 04 SAt30 sp-3
o ML ML wooo {121,539} 599 12999) | (121399 | Q1399 | 21399) | Q21399 | ey | 101211199
Anunoaia (nl) <010 <010 Ly <00 NA NA ~alo NAa NHA
Hicartonate (ing') L 180 104 100 HA HA HA NAa 4010 510
Caibonate (r22'1) <y <200 <200 NA NA NA NA <300 - 20
1IKN (nz 1) <10 <10 3 u._. NA Na 70 NA NA
Nitiate-Nitsiie {mg 1) n 126 T <010 (N | 013 NA NA 035 HA
Total Fhospheaus {mgT) <010 [V R[] nl?2 ~u {0 NA NA <80 NA
Irotganic Chlxide (g 1) 250 250 ng L7 131 NA NA NA NA 224
Flooride {rg ) 4 1 16 i1 016 061 NA NA Ni NA <0 in
Sulfste (g 1) 500 “x 23} 21 161 HA NA HA NA 56
Peschhorate (ng 8} o 4-18* 14 <05 15 ~0s <05 NI <08 )5 -0s —
5N - KON, (o wnts) _ 43 07 HA NA NA NA NA NA NA _
.w Page2
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TABLES
(continued)

Sample Lecation, Rﬁnli, and MNale

Faratsetes Referesce Vpper 3nd Middie Pajasito (anyon Spirings aad Susface Waler
EPA MM [3.8] Homestead | Starmer Bulidog Kieling BII-0.01 rA-89 TA-18 PA-$7
o AMCL AICLL WOCC | (uiayg) | g1e99) | anieydy | aresdy | ouiess) | grieysy | griesyy | (riesg)
Anwmoaia (g 1) <010 <010 <010 <0.10 <019 <010 “0.10 <0 §0
Bicwboo.te (02T) 160 110 810 810 140 460 1060 £33
Carbonatc (mp ) <200 <0 <100 <200 <20q <) <0 <no
lliﬂlmsl_ <10 <)o 25 <in 1.7 48 <10 <10
Nitrate-Muanite (mg'1) 10 <010 ] 020 a59 018 “0in <0 1) <040
Fuaat Hho bon us (ing 1) <010 <010 <0 <010 <010 ot <o <010
Inorgacic Chhsile (mgl) 250 250 16 74 19.5 217 msg 72 160 132
Fluocide (mzT) 4 1 16 <0.10 <010 029 ol6 022 <010 0 013
Sufate (5 4T) 500 %) 27 51 ns 123 130 49 71 79
Peschlorae (m2 ) g 06 <05 <05 <05 <03 s -0s 06
8"H ;- NN, (ro eaits) HA HA NA HA HA HA HA HA
Paged




TABLES
{continued)

Sample | ocatien, [esolt, and Date

Parameler Refereace QU Sanples
EPA N\ hM MOCOD yYu 61
MC1. MCL. WQCoC (1209.9%) | (1v1093)

[\nnmh[m’l) <010 ~010

I Bicaboeate {g ) <X0 <10
Carbonate (1) <M10 <20 I

IKN{mz'1) <10 <]0

Nitrate-Ritrite (myp{) 1] <010 <010
Total Phosphorus (g 1) <010 <o l

Inorganic Chloride {nzt) 250 250 <0 020

'Ilum.\k(mg'!) 4 4 16 «an -01i00

) Is;;!f.u (gt} 500 €00 <020 <020

_Il'cuhloulc (gt 418 <($ «0Ss

2

b

3

d MCO 1 is a duplicate sampk of MCO-3

c S1)-30 is 2 duplicate sample of SM-30.

5"N.-NO/NO, Suble ritrogen isotope ratio found in the nitrate/nitrite fraction of the sample.
NA Nut Anatyed

¢ 1 18 ppbis aprovisional sandard estallishad by IPA

Vage 4

T PA Mytimum Conteminant Levels (EPA ML) for inorganic chemicals in the water supply.
Keow Menico Maximum Contaminand Lea cls (NAM MCT ) for inarganic chanicals in conmunity and moatsansicnt, non -coaanunity o ator systens
New Mexico Water Quality Centrol Conmission thM WQCC) standurds for groundinater of bess thon 10000 g 1 1odal dissohvad solids (1DS) concentiation os kess
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TABLES9

ilad s QGO0 s OO

{continued)
Sample L ccztlon and Nate Collecled
Hefecence Mcitandad Canyon
Faramelece MOWR-7.I0 M3 1wW-3s
EPA NV NM DOE DOE {12359) 2239 U289
MCOCL MOL WL [HE N neG2 Signta Sipma Si
Kealt | OF MbC | Resune |26 MRC | Reson | 7F2
. Eirer Yooy | Furor
Stroativm-20 ) 3 100) 19 0 045 078 -H0) 037 06 019 1411
§ Litunm (1) 20000 2 2annn) 200000 Eionn) 7 ] 651 - 20001 | 661 - 16 ]
Sample l scation 20d Date Collected I
Refereace Maifazdad Canyjen KReglanal Aqeifer (Produdtion Wells)
Pasameter ©S-§ Pl (1R}
EPA aM M POE DOE 1129.39) 1121359 (121399)
MO MO WL DCGH DCEG:2
Resalt | 3872 | aine § wesers | 5222 | ane | resane | 35272 | sine
Frior Krrer Foror
Suorlum Y0 1 3 1000 490 1no 23 os 03} 03 069 LEY B4y 07
Tritium lll'!___ 20000} 200500 2xa%) 20000 (3082 ]] Jils a2 -- NA NA NA NA NA NA !
'
Page 2
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HA
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TABLEY9
{continued)

Sample Location asd Date Collected
Releresnce - TA-), Baildiag SV-3)
Parameter SM:-30 S11-30°
FPA NM N DOE DOE (21199 (1247559
M. MCL. WL DCGH I Sigma Sigma
Hesall Ecror MM | Resels Frror M

Strortium-90 | § 1000 49 HA NA HA HA NA MHA
Trituzn (517) 2000 20000 2000} 20000 | o0 | g3 | 07 | - | s | w2 | - ]

All resulis are repocied in pico Curics per itor (pCvY)

EPA proposed Mavimum Contandnact | evels (EPA ML s) fr Radiochamicals ia the water supgly.
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Sample Locatioa, Depth, 30d Date €ollected

Reference Adid Canyon
Anatyce Meers iy LANL 1 acsasa | Acsas2 | acsasd | acsaso | acsizg | acsazr | acsaso | acsas
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Arscvic 360 2 398 22 34 23 I8 20 28 19 I
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[ 39 04 R 22 b2 039 25 32 055 061
Colali 22000 3300 173 148 190 178 0931 171 218 4B 150
Coppes 76000 2900 12 g0 104 27 296 e 81 190 191
teat 2000 400 19.7 1 181 500 384 57.2 0 253 4
Macuy 610 23 o 015 058 057 0631 067 12 03 019
NicLcl $100 16 938 £3 g0 £0 38 74 138 11
Sch i §0 390 03 0430 assu 0458 0578 0368 070 T 0338
Sthar T voem 30 i 018 BE 135 ocrpe | -otse | asne 3K onne | -ope l
Thottions 180 7 073 <040 <011 <039 <040 <o) ae2nt 039 037
Urasiom 0B <13 3SE <12 218 64 <16n 100
Virafran 14000 550 19.7 69 9.4 80 52 67 109 61
Zinc 160000 23000 w2 193 167 527 618 516 536 ®
4
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TABLE 11
(continued)

Sample L ocation, Depih, 38d Date Collecled

Relerence Canada del Bacy Pajarite Canyon
Amayte e, - AM- | ccsa | coss | cos cca cct | oo FC-y Fe-2
18-26¢m | 30-39¢m 075¢m 1im 10-33¢m 518 cm 0-17¢m 8-24cem
Indestiial | Residential Bigroand (111595) | (£2/1599) | (12/1599) | (12/1599) (121599) | (111599) | (11/1699) (HV16:99)
Actimony 3l 1] 083 <030N <03 NH «<0)MN <032N <03ISN <030NH 0B <0128
Arsenic Mo n 3193 23 28 21 26 25 28 40 29
m.mm.l.h,.. 10000 5400 122 I 120 115 102 1a7 126 162 110
Beay it um NHQ._ 150 1 (1] 3] 08} i i) 070 067 a76 1.2 07s
Calnram 1000 332 04 00533 oosp onp “N0% 0ond 098 0o0sp <0n}
Ccbals 29000 3§30 73 13 49 44 in 44 45 (] ] 13
Cogges TG} X 12 52 75 63N 60 550 73 134 [
lesd 2000 40 197 153D 270D 1non 27B nan HiB 116N 1.7n
berceny 610 b3 ) o1 003D ooin 0oan 0o0ip oniny aain on2n -002
MHibel 10y 1600 9138 23 1.7 63 15 (3 71 1.t [ 33
Seleninm 10000 3% 03 <036 <041 <042 <0313 043 <036 <036 n4ip
Sihea [6(xxs 3 I “Gi3 <015 0218 a4 “01I06 <01} L:u “Ni2
Thillam 1£0 7 07 62N 068Dy «04) <0 49 <041 <037 08303 us2h
Uranien 23D 170 123 n «<§2 <11 5n 1013
Yanafium 130G 550 127 122 049 107 132 102 121 23 4 155
Lirc 10007 23000 &2 ISSE $60E I51E NIE FINAH I{iE $61) 162
3
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TABLE 12

(continued)
Sample L ocallsa, Depth, and Date Collecled
Reference g::;':: Bajoe Canjom Mestandad Canyon
FCB :
o h";';‘l SC6 BC-1 BC-2 BC-3 BC-4 BC-5* M-I MC-2
‘ &flem 1-14¢m 1427 ¢m 18-12¢m 4ilem 14217 ¢m 0S¢m 0fem
tadostrial | Resideatial | (1/1399) | (121399} | (1211399) | 021199) | (0v8399) | ovi399) | miese) | orinees)
Arockr-1016 33000 3900 <13 <34 <14 <33 <32 <3} <31 <13
Aroclor- 1221 680 220 <33 <14 <34 <33 <N <31 <32 <3)
Arcclor-1232 650 220 <13 <14 <313 <) <32 <34 <32 <33
Arocloc-1242 650 20 <3} <14 <3 <33 <32 <} <32 <33 -
Arcclos- 1248 650 210 <33 <13 <34 <3} <32 <18 <32 <3
Aroctor-1154 5500 1100 <33 <3 <3 <3} <32 <34 <32 <3}
Aroclor-1260 £50 220 58 <} 39 <33 <32 <3 <32 <33
<
Samgple Locatloa, Depth, acd Date Colledded I
Reference Meitandad Canyon Caaada Jel Boey I
FCH ]
h'i‘lj’é‘l . :"g‘l M) MC-1 | Mcss | mcess €C-) C-2 -3 CC-4
‘ ‘ I5-Hem 85¢m 013cm 12-30 tm 10-57 ¢y SIScm i-13¢em 02cm
todustrfal | Residenttas § 121499 | 021e59) | 021499) | (1/1899) | Quisy) | (viss) | ovisey) | (1uis99)
AroJoe-5016 34000 300 <3y <33 <34 <) <33 <35 <37 <37
Aroder-3221 650 220 <)} <33 <34 <1) 39 -3 <37 <37
HAlmxm-lm 650 29 <34 <13 <} <)) <39 <35 -37 N}
Arokor-1242 (4] 220 <34 <33 <3t <31 <39 235 ~37 <37 I
|4
Arobor-1248 650 210 e T <33 <34 <)) <37 -35 -37 <17
Arocbor-1254 9800 110 414 <33 <34 -1 “39 -35 -37 -y7 _
AsoSos-1260 £50 220 <14 <33 <3 <} -39 <3 | - <17
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' (continued)
: Sample Locatica, Depth, and idate Collected
Refesence ' ' Mottandad Canyon Canada del Bacy
Redionuclide : MC-5B cct (-2
EFA FPA 1ANL : 212-30¢m 18- 17 ¢cma 5-10¢m
PRG FRG (12/1499) (12/1599) (U5599)
Commerciat | Restdentiat | BHE7o02d Resalt “}""" ane b Resalt | 5277 1 e | Resay | Stem2
mer Feror Erser
Pldonium-238 1 27 0006 045§ 049 02 02} 0.ls 017 ool | Dnsg
Fluonism-2397240 10 25 0068 &7 (3] 007 Gai7 | 0050 012 -2 1 0065
Wrantan-234 &9 18 139 03] 019 aili 07 048 0 HTA Y] N2
ranimn-235 057 n16 020 0102) | aced 08 nng 010 03 no» 0972
Uraninn-238 n 14 9 072} 023 onG 10 oG48 ol 0121 029
StrorgisT 90 51 1R} i 01 -00% 053 095 00k 037 065 047 036
Gross Alpha 139 45 43 171 44 15 04 54
Gross [icta 317 68 76 310 52 54 273 56
Cesium-137 aan 0010 a9 0005 0035 014 Rils 02 0122 (- R} ] o110
Actinium-218 - - - - - - — -
Arerirum-141 15 19 oo} - - - - - - - -
tead- 210 32 078 150 89 s 37 16 14 1] 53
leal-lll 094 019 014 102 (422 n1s §26 nis n?
Leal 214 075 047 0Is 116 024 024 102 037 024
Polassiem-40 0125 0063 1.1 394 16 13 2141 415 24 1s 44 in J
I alluim-208 - - - - - - - - -
! Thoriu1-234 - - - - -- - - - -~
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TABLE 13
{continucd)
Sample Location, Depih, snd ate Collected
Relusence Canada del Buey PaJaiita C2ayea
Radicauclide EPA 1rA AN 1;;3- fm “uplit(a l(t-oqf C-2 o-';(r.:lm
PR YRG o (1L1599) 241599) (121699
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Z.aﬂimr% 57 14 104 07 1.7 o (41153 05} 091 0ss u47 075
Gioss Alpha 2213 55 15 156 13 is 193 50 41
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TABLE 13

{continued)
Sample Location, Depib, 2ad itate Colledted
Refereace : Ancko Canyon
Radionsclide EPA EPA LANL S'A’(“.‘J“‘ :1(::1 IO‘?I(I-fm
PRG PRG (11/16599) (V1699) (IH1e9%)

Commercial | Residentiat | BLEO0Rd} o Y2 1 MDC | Resalr T2 | aine | Resou e

l}’lulonim!ﬂ 1] 27 0 006 G122} | 0057 am7 00l8 0037 0ot nney nosl
Flutonium-23957249 10 25 0048 0025 G011 | 0087 (11 ] 0015 anly | -nmep) owmr
Viraniann-234 (7] s 2359 09} 036 052 125 a1} ol ns 033
Vfranivrm-235 057 016 02 o1s a4 017 0046 0073 012 11313 ] 0ns2
thaniumn-238 3 18 229 1.34 Q.45 o1 £.5S 050 a2 103 0317
suontium 90 37 14 104 031 038 06) 022 a4 067 024 a4l
fiross Alpha 84 59 37 226 514 44 175 47
- tiross fkty 410 41 55 431 [} 63 59.7 59
Cesiumn-137 0072 0620 09 035 o UEE] 037 ﬂll“ ni4 312 on
Actintum-128 - - - - - - - -
Anxricium-241 75 19 004 - -- -~ - - - -- -
lead- 210 32 078 $1 14 i3 - - - 3.2 16
1ead-212 i38 036 a6 10§ 02 oh [ RiH nn
feal-214 1Io 041 (i 1] N4y 1B} ] a9 106 0nn
Fotassium-40 015 0068 3s6 182 14 16 184 43 (1]} 186 46
Thallrum-208 - - - - - - - --
Theium-234 196 079 098 - - - — -
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Figure 2

Aerial View and Digital Elevation Model
Los Alamos National Laboratory

L’
X

L
Y

CHA » OGO} TS




GO EY nin Xy ReJOR A1) e e ke
- = AJojesoqe] jeuone)) SOWeps SO _Hw S
J uoAue)) pepuepon *. % ..“ e

Bloerollelomef o P
g eegepy s ) &
i ﬂw suoneso ajdweg/MaIA jeusy

¢ 2inbi4

- oy T
rmayes

L] .

—E By ®

~
i

a - e
4- - .
o a -
o b -
L . -
- e
s

=~ .

-




—_— —— - —y

wrarrury 3

a3 Ay
Gy B Y R Aﬁv(u ‘8
rwr e sy ) & 2
g ey g T3 § ./
o - T 3
vt W .

el B

£i01B10QB T |BUSIIE}N SOWRBY SO

uokue) ojiefed 1addn
SUOI|ED07 JTIUIBRG/MIIA {BURY

& 9unbi4

nalat

S R T e Yo ¥ A2

sy

Ty




Figure 5
Aeral View/Sample locations

Middle Pajarito Canyon
Los Alamos National Laboratory
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Chronological Summary
1999 Groundwater Sampling Mission

Los Alamos National Laboratory
P S
This section provides a brief summary of all sampling activities that were conducted by TechLaw
(TL) staff from December 6, 1999 through December 17, 1999 at Los Alamos National
Laboratory (LANL), This summary is based on TechLaw's daily logbooks and does not in¢lude
all recorded details. Copies of the logbooks are included in Appendix A.

December 6 19009 (Monday)

Weather: Temperature low 30's, clear,

Proposed work: Begin sediment sampling in proximuty of the TA-45 gibutary to Acid and
Pueblo Canyon confluence,

In Attendance (sampling): B. Kendrick, TL-WAM,; J. Housley, TL Team Member: B. Wingo,
NMED:; C. Hanlon-Meyer, NMED: S, Reneau, LANL;

Bret Kendrick. TL-WAM and Jim Housley, TL team member arrived at the Los Alamos Aquatic
Center at 1021 and discuss safety issues and sampling logistics prior to the sampling event. [t
was decided that Ray Sisneros was 10 join the sample team in the canyen when he arrived, so at
1030 the team entered the Acid Canyon tributary. Sampling activities began at 1033 at an area
where a hiking trail crossed the stream channel,

A three centimeter frozen crust was removed to collect sample ACS-35-0, The sample was
collected by Chris Hanlon-Meyer and Jim Housley to a depth of ten ¢entimeters. An area of soil
large enough to fill all sample containers was extracted and placed into a stainless steel bow! and
mixed into an homogeneous sample using a stainless sieel rowel, A 2 cm sieve was used 10
filter roots and gravel from the sediment. All sampling equipment was decontaminated using
Fantastic and DI water before moving to the next location.

Two samples were collected at the next Jocation using the same methodology as previously
deseribed. Because these samples were ¢ollected from an embankment of alluvial deposition, the
trowe] was used 10 score vertical Jines in the sediment as an outline of the arca to be removed for
a representative sample, At 1140, ACS-18-1 was collected from 0 to 26 cm fom a brown,
homogenous, fine sand, A duplicate of ACS-18-1 was collected from the same depth and labeled
as ACS-18-3. A second sample, ACS-18-2, was obtained from 26 to 46 em at 1200, Sampling
equipment was decontaminated berween the two stations and after the final sample was collected.

Samples ACS-12-1 und ACS-12-2 were collected from an embankment at the next location using
the trowel as stated earlier to provide an outline of the sample collection area, ACS~12-1 was
collected at 1235 from U to 30 cm 1n depth and was composcd of a tine sand which was gravish-
drown in ¢coior, Al 1245, after Jecontaminating the swnpiinyg equipment, ACS~12-2 was
rollected &om 20 %0 52 om, Sediment s 2 hrown, fne, candy silt, Samnling equinmant was

decontaminated before leaving to the next sample location,
Sample ACS-48 was collected at 1300 from 0 0 12 em in depth using the stainless steel wowel
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and bowl! as mentioned previously. The sediment was a gravish-brown fine sand. An MS/MSD
was also collected for mertals and PCBs at this location. Sampling equipment was
decontaminated before leaving for the next location,

The final station was ACS-3 where four samples were to be collected from an alluvial
embankment. The first sample, ACS-3-1, was collected from 0 to 28 em at 1350, The second
sample was ACS-3-2 located from 32 to 62 cm and ACS-3-3 from 62 to §9 em. All three of
these samples consisted of a light brown, fine sand, ACS-3-4 was collected at 1200 trom 85 to
104 cm in depth and was a dark brown, fine sand. After the final sample was collected, the

" sampling equipment was again decontaminated using Fantastic and DI warer,

An equipment blank, ACS-EB, was prepared at 1410 by pouring DI water over the equipment
used into a stainless steel bowl. The DI water was the poured from the bowl into sample jars to
be analyzed for residual contaminants persistent after decontamination.

At 1430, M. Dale and S. Yanicak from the New Mexico Environment Department arrived with
Rich Mayer, the EPA-WAM, The team armived back to the Aguatic Center at1450 and departed
to the NMED Oversight Bureau, White Rock Office at 1500, Upon arrival, B, Kendriek and J.
Housley prepared the samples for shipment.

December 7, 1999 (Tuesdav)

Weather: Partly Cloudy, approximately 20 degrees,
Proposed Work: Start sampling wells TW.§, MCO-2, MCO-3, and MCO-4B in Mortandad

Canyon ‘
In Attendance: R. Maver, EPA-WAM. B, Kendrick, TL-WAM: J. Housley, TL team member;
B. Wingo, NMED; M. Dale, NMED: N, Archuleta. San Ildefonso Indian Reservation: and N.
Kaniatobe, San [ldefonso Indian Reservation,

Activities: TL team members met with David Rogers. Max Maes, Consuelo Montoya at ESH-18
for a safety meeting at 0825 hours. Naomi Archuleta and Noah Kaniatobe arrived at the meeting
at 0847, The sampling team proceeded to well MT-4 and arrived at 0925, This well was
installed in 1988 and is constructed of two-inch diameter PVC pipe. The well had a locked steel
outer protective casing which was secured by conerete. The water level was measured at §9.64
feet helow the top of casing (TOC), and the total well depth is approximately 74 feet. Low-flow
purging began at 0950 at a rate of $80 mi/min, Purged water was not containenized and was
discharged directly onto the ground surface, This disposal method had been agreed to by NMED
nrior o this sampling event. The water level was measured at 1008 at a depth of 55.65 feet
below TOC and water quality parameters were collected at 1008, 1014, and 1023, Thers was no
draw-down of the water level while purging, and water quality parameters were stable, Sample
MT-4 was collected at 1105 using a bladder pump. After sample collection, water quality
parameters and water level were again measured to ensure well stabilization, Sample team

departed MiT-= at 1130,

The team then proceeded to well MCO-4B in lower Mortandad Canyon. This well was installed
in 1990 and was constructed of two-inch diameter polyvinyl chloride (PVC) pipe. The well had

Summary, LANL 1999 Soil and Groundwater Sumpling B-2




a one-foot square concrete well pad and a locked. steel outer protective casing. The second well
10 be sampled was MCO-4B. The top of the pump was measured at 23.54 feet below TOC. The
water level was below the top of the pump. At 1146, an atempt was made to purge the well but
o water could be removed. Therefore, either the pump intake was above the water level or the
pump was not funcrioning properly. A call was placed 10 David Rogers to verify the substitution
of MCO-5 for MCO-4B. MCO-4B was departed at 1200, After stopping at the RTC office to
scan the samples and trash, the San Ildefonso Pueblo personnel departed.

The sample tearn arrived at MCO-3, located at the,base of a steep ravine and along a creek bed,
at 1245 o find that the well’s stee] outer protective casing was not locked. MCO-3 is a three
inch diameter, black plastic well with a total depth of twelve feet. The water level was measured
at 5.95 feet below TOC. TOC was 2.5 feet above ground surface, The well was purged and
sampled using a bartery powered peristaltic pump. MCO-1 was collected as a duplicate of MCO-
3, The team departed MCO-3 at 1417,

The sample team arrived at MCO-2 which is a two inch, black plastic well with a loeking cap.
The totai depth of the well is nine fect, and the water level was meusured at 6.35 fect below
TOC. Purging was initiated using a battery powered peristaltic pump, and water quality
narameters were measured every four minutes. After parameters stabilized. samples were
collected. The team departed MCO-2 and Mortindad Canyon at 1545 to retum 10 the NMEDOB
White Rock office. Samples were prepared for shipment. by B, Kendrick and J. Housley.

ecember 8, 1999 (Wednesdav)

Weather: Temperature in the mid 20s, overcast,

Proposed work: Sample MCO-5, MCO-6, MCOQ-7, MCWB-7.7B, and MCO-8,

In Attendance: R. Maver, EPA-WAM; B, Kendrick, TL-WAM; J. Housley, TL team member:
B. Wingo, NMED: M. Maes, LANL:

Activities: The TL team and Bob Wingo of NMED arrived at ESH-18 and met with Max Maes.
The team then proceeded to well MCO-5 in lower Mortandad Canyon along a dry creek bed that
crosses the dirt road. This well was installed in 1960 and is constructed of three-inch black
plastic pipe. A locked, steel protective outer casing was secured in place by concrete. The water
level was detected at 26.20 feet below TOC with a total well depth of 46 feet. Three well
volumes were purged using a dedicated bladder pump. Purged water was not containerized and
was discharged directly onto the ground surface. MCO-5 samples were collected after water
quality parameters had stabilized, Samples were also collected at this location for 2 matrix
spike/matrix spike duplicate, The team departed MCO-5 at 1102,

The team arrived at MCO-6 at 1107, which was installed in March 1974, The well is constructed
of four-inch diameter plastic pipe. It has a locked, steel outer protective casing with no well pad
sresent. An initial water level was measured at 39.00 feet, and according to published boring
logs. the weil reaches a total aepth of +7 feet. The well was purged and sampled with a dedicated
- wladder pump. The sampie icam departed the site at 1220
The sampling ream then procesded 1o well MCO-7, Well MCQ-7 was installed in 1960 and is
constructed of three-inch black plastic pipe. The well had a locked, steel protective outer casing
which was secured by concrete. Due to low water Jow and limited recharge, samples were
collected after one borchole volume was purged and measured parameters had stabilized prior to

Summary, LANL 1999 Soil and Groundwater Sumpling B3
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sampling.

The team members arrived at well MCWB-7.7B at 1416. This well was installed in 1994 and is
constructed of three-inch diameter PVC pipe. The well had a locked, steel protective outer
casing and a three-foot square concrete well pad, The water level was detected at 60.08 feet
below TOC with a total depth of 70 feet. One well volume was purged, and after the water
quality parameters had stabilized, the well was sampled. All purged water was containerized.

The team departed MCWB-7.7B at 1520.

The team arrived at well TW.§ at 1526, The well is an eight inch diameter steel well with a
locked steel casing and a concrete pad. The well extends to a total depth of 1,065 feet and is
pumped by an electric generator. The generator was started at approximately 1050 to purge the
well, Water quality parameters and samples were collected from a faucet on the wellhead, The
team departed for the day to the NMED White Rock office to prepare samples for shipment,

mber 9, 1999 (Thursdav
Weather: Clear, low 40's
Proposed Work: Sample Gauging Station 1 (GS-1) and ship coolers.
In Attendance: B. Kendrick, TL-WAM; J, Housley, TL team member: B, Wingo, NMED; D.

Rogers, LANL, -

Activities: The TL team received a call from Mr. David Moss at the TA-50 Radioactive
Wastewater Treatment Plant who said the plant was to start discharging water at approximately
1400, making it possible to collect a sample at Gauging Stadon-1. Samples that were previously
collected were packed in coolers and prepared for shipment. Three coolers were sent to
Southwest Laboratories of Oklahoma, two were sent to Quanterra Laboratories, and one was sent
to Coastal Scientific Laboratory via FedEx,

The TL tearn arrived at ESH-18 to pick up David Rogers and proceeded to Mortindad Canyon. to
sample TA-50 effluent, at Gauging Station-1. The sample was to be collected using a bartery
powered peristaltic pump to remove water from the streambed as it was released from TA-50. At
1427, B, Kendnick called Deborah Hall at TA-50, and she said they would start releasing. A
field blank was collected while waiting for the release water to arrive by transferring DI water to
appropriate sample containers and labeled as MCO-FB. Release water arrived at sample station
at 1445, After water quality parameters were obtained, sample GS-1 was collected from the
gauging staton. The team departed the gauging station at 15285,

December 10, 1999 (Fridav)

Weather: overcas:, =C's
Team A. Proposed Work: Sample Upper Pajarito Springs
In Attendance: B. Kendrick, TL-WAM; R. Mayer, EPA-WAM; B, Wingo, NMED; S, Yanicak,

Summary, LANL 1999 Soil and Groundwater Sampling B




NMED: M. Dale, NMED; and D. Rogers, LANL..

Activities: Team members met outside the TA-S security area. Michael Dale and David Rogers
brought badges to enter the gated area, The team armived at 0900 Homestead Spring, The flow
rate was reportedly half as much as the rate during the previous sampling event. Homestead
Spring was sampled using a peristaltic pump after water quality parameters had been obtained.

Team A procecded to Starmer's Spring, located in Starmer’s Gulch, at 1004, The team collected
samples from the spring using a peristaltic pump after water quality parameters had been
assessed. The team departed Starmer’s Spring at 1033,

After arriving at Charlie’s Spring, which is located upstream of Starmer’s Guich, Rich Maver.
EPA WAM, decided not to sample because the area had little water. The team moved on 1o
collect water from Kieling Spring at 1220, Bulldog Spring at 1300, BU-0.01 at 1345, and PA-8.9
at 1425, After sampling PA-3.9, Team A departed the field and rerurned to the NMED White
Rock office where TL prepared sample containers for shipment.

Team B, Proposed Work: Sample Middle and Lower Pajarito surface waters
In Attendance: J. Housley, TL Teum Member, C. Hanlon-Meyer, NMED: B, Wedgeworth,
NMED; and H. Decker, LANL.

Activities: Jim Housley, Bruce Wedgeworth, and Chris Hanlon-Meyer arrived at TA-18 at 0833,
Harvey Decker arrived at 0845, and the team entered the guard gates. After entering, the sample
team hiked to Threemile Spring in Pajarito Canyon and found it dry. The team departed and
went to sample surface water at station TM-0.4, It was also dry so the team moved on to TA-18
Spring. The spring was flowing, so NMED personnel measured the flow rate and J. Housley
prepared sampling equipment. After completing flow rate measurements, field parameters and
samples were collected using a bantery powered peristaltic pump, Samples which required
filtering were collected from an in-line 0.45u filter. A surface water sample and marix
spike/marrix spike duplicate was also collected at TA-18 Spring.

Team B left Technical Area-18 and proceeded to PA-6.7 to collect surface water from the
Pajarito and Twomile Canyon confluence. The sampling location was in the lower end of
Pajarito Canyon and was frozen. The Twomile Canyon stream was smaller than Pajarito stream
and was frozen solid. The team inspected the stream downstream of the confluence and located a
small area of flowing water approximately 100 feet rom the confluence. It was deduced that the
stream must have been from Pajarito so the sample was collected. A peristaltic pump was used
to collect the samples, and any sampies which required ditering were coiiected with a 0.45u in-
line flter, A feld blark, labeled FB-6.7, was alse collseted at this site by wansferring DI water
into sample containers. Team B returned to the NMED White Rock office at 1350, and J.
Housley labeled and sealed sample containers, Rich Mayer returned to Dallas,

December 13, 1999 (Mondayv)
Weather: 40's, partly cloudy
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Proposed Work: Sample Sandia and Bayo Canyon. and productien wells PM-1, PM-2, PM-3,

O3,
In Attendance: B, Kendrick, TL-WAM. J. Housley, TL Team Member: C. Montova, LANL: B,

Turney, LANL: C. Hanlon-Meyer, NMED; B. Wedgeworth, NMED, Sandra Jacquez, NMED:
and Rory Gauthier, NPS.

Activities: Sediment samples were collected along embankments of alluvial deposits in Sandia
and Bayo Canyon. The method tor collecting the sediment was as stated earlier of Acid Canvon
where a stainless sieel trowel was used to score an outline of the area of soil to be removed. The
sediment is removed and placed into a large stainless steel bow! to be homogenized, If debris
such as roots or gravel was present in the mixture, it was sieved before filling sample jars. All
sample locations were logged with a Trimble GPS Pro XR/XRS system and downloaded to
Pathfinder Office 2.0 software for later incorporation into the report.

The sample team arrived at the first sampling location on the east side of State Road < in Sandia
Canvon. The location was designated as SC-1 and consisted of sediment 0 to 17 em in depth.
The sample material was a light brown, medium to fine grain sand with some silt and rootlets
and was collected by TL at 0925, The second sample was a medium to fine sand with some silt
that was located from 0 to 3 em. The sample was labeled as SC-2 and was collected at 0953,
The team arrived at the next location labeled SC-3 to collect a sample from § to 19 ¢m in depth.
The sediment was medium to fine sand and was collected at 1025, SC-3 was collected at the
next location at 1050 from 2 to 12 ¢m in depth. The sample team crossed to the west side of
State Road 4 to collect the final two samples, After locating SC-5. the sample team continued on
to SC-6 and worked back toward the vehicles. SC-6 was collected from 0 to 12 em in depth at
1125, A matrix spike/matrix spike duplicate was also collected at this location. The sample
team arrived at the final sample location and collected SC-5 at 1150, At 1210 the sample team
departed Sandia Canyon and continued to Bayo Canyon to complete the day's sediment

sampling.

A total of five samples were collected in Bayo Canyvon. BC-1 was collected at 1340, BC-2 at
1410, BC-3 at 1430, and BC-4 at 1505, The fifth sample was BC-5 and was ¢ollected as a
duplicate of BC-2. TL departed Bayo Canyvon at 15135 to the NMED White Rock office to

prepare samples for shipment,

TL prepared bottles afterward for collection of water from local production wells. The TL team
met with Mr, Bob Beers of LANL, and Walter of the County Water Department, at the LANL
power plant, All wells were purged when we arrived at their individual sites. The first
production well sampled was PM-5 at 1810. The sample was collected from the well head after
water quality parameters were established. The second well was PM-2 which was sampled in the
same manner at 1850, Production wells PM-1 and Q-4 were collected at 1955 and 2040
respectively. TL departed O-4 and proceeded to the NMED White Rock office at 2055 to

prepare samples for shipment,

December 14, 1999 (Tuesdav)
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Weather: Mid to high 40's, slight breeze
Proposed Work: Sediment sampling in Mortindad Canyon
In Attendance; B. Kendrick, TL-WAM; J. Housley, TL Team Member; C. Montoya. LANL; C.

Hanlon-Mever, NMED:; Sandra Jacquez, NMED.

Activities: Sample team arrived at MC-1 and sampled sediment 0 to 5 em at 1000. The sample
area was scored with a stainless steel trowel, and sediment was placed into a stainless stee] bowl,
The sediment was sieved to remove larger grave! from the sampie and then placed into sample
jars. The sampling locations were logged with a Trimble GPS Pro XR/XRS system and
downloaded to Pathfinder 2.0 software for later processing.

The sample team moved to MC-3 and collected sediment located from 15 to 24 ¢m in depth in
the same manner as mentioned above. The sample was collected at 1115, The next location,
MC-4, was located approximately four feet from MC-3 and was located directly in the dry stream
channel, MC-4 was collected fom 0 to 5 cm in depth at 1130, The team back-tracked to MC-2
where a sample was colleeted from 0 to 8 em at 1200, The final location, MC-§, included two
areas to be sampled. The first was designated as MC-5a and was collected from O to 153 em at
1235. The second sample was designated as MC-5b and was collected from 22 t0 30 ¢m in depth
at 1250. The sample team departed the canyon and returned to the NMED White Rock office.

B. Kendrick, Chris Hanlon-Meyver, and Bill Turncy departed to locate sample locations for
Canada de! Buey Canvon within the White Rock community while J. Housley labeled and sealed
collected samples. Five locations for six samples were Jocated to be sampled the next day,

December 16, 1999 (Wedngsdav)

Weather: Not recorded
Propesed Work: Sampie Canada del Buey.
In Artendance: B, Kendrick, TL-WAM. J, Housley, TL team member; C. Montoya, LANL; B,

Turney, LANL.

Activities: The sample team arrived at Canada del Buey behind McDonalds Restaurant in White
Rock at 0815, The &rst sample to be collected was CC-§ at a depth from 20 t0 33 em. The
sample was collected at 0915 in the sume manner as previous sediment samples, A hammer and
stainless stee! chisel were used to chip out the cutlined area of soil because the soil was Sozen
solid, In order to fill sample jars, the bowl of sample material was placed on the dash of the
truck in the sun so it could defrost. CC-7 was the second location and was collected from 0 to 7
2m. The sample was collected at 1000 and the team moved west through the canyon to station
CC-6. This sample was collected in the same manner as above ffom 0 to 7.5 ¢cm in depth. The
sample was collected at 1034 and the stainless steel bow! was placed in the truck to thaw. At
1125 the CC-8 and CC-6 had detrosted enough to transfer into sample containers. The sampling
equipment was decontaminated, and an equipment blank was coilected at 1150, The viank was
lzbelzd 25 CC-Z2.

L

The team drove to 2 location farther west to continue sampling the canyon and arrived at location
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CC-5 at 1309. Two samples were collected at the location. The first was designated as CC-5a
and was located from 18 to 26 cm in depth. The sample was collected at 1330. The second
sample was designated as CC-5b and was collected from 30 to 39 em in depth at 1545, The
samples were placed in plastic bags for transport back to the NMEDOB White Rock office to be
transterred t0 sample containers when thawed, The next sampling location was CC-d where a
surface sample was collected to a depth of approximately 2 em. CC-d and a marrix spike/mamix
spike duplicate were collected at 1415, The next sample location was CC-3 and was collected
from 0 10 13 cm in depth. The sample was collected at 1445 and was also frozen solid. Ittoo
was placed in plastic bags and taken to the NMEDOB office to be thawed. The next location,
CC-2., was located inside a culvert under the dead end on LaJano Road. The sample was
collected from § to 20 cm in depth at 1515, Sample CC-9 was also collected here as a duplicate
sample of CC-2. The final sample of the day was CC-1 which was sampled from 10t0 17 em.
The sample was collected at 1545 and TL returned to the NMEDOB office to prepare samples

for shipment.

P 999 (Thursdav

Weather: Not Recorded
Team 1 (LANL-ESH) Proposed Work: Sample Pajarito and Anche Canyon
In Attendance: B, Kendrick, TL-WAM; I, Housley, TL team member: S, Yanicak, LANL: C.

Hanlon-Meyer; C. Montoya, LANL; B, Turney, LANL.

Activities: The team sampled locations in Pajarito and Ancho Canyon in the same manner as
previous sediment sampling, The sample team arrived at PC-1 and sampled a depth 0f 0 t0 17
¢m at 1020, PC-2 was sampled trom 0 to 23 em at 1105, A duplicate sample was also collected
from this locaton and labeled PC-5, The team collected PC-3 from 0 to 21 em in depth at 1130
and PC-4 was collected from 0 0 § em in depth at 1210, The final Pajarito Canyon sampling
location, PC-4, was located approximately 150 feet cast of State Road 4.

The team drove 1o a public access area of Ancho Canvon and collected the final five sediment
samples. Sample AC-5 and a matrix spike/matrix spike duplicate was collected from 10 to 24
em in depth ar 1400, The second location was AC~+ where a sample was collected from O to 7
cm in depth at 1425, Sample AC-3 was collected at 1450 and the team moved approximately 50
feet south to sample AC-2, AC-2 was collected from 0 to 17 em in depth at 1515, The final
location, AC-1, was sampled Som 0 to § cm in depth. The location was approximately 300 feet
west of the Ancho Canyon Gauging Station and was sampled at 1540, The equipment was
decontaminated and an cquipment blank, AC-EB, was collected. The tearn departed the canyon
and resurned to the NMED office 1o prepars samples {or shipment.

7,199 v

Weather: 33, ciear

Propesed Work: Sumple SM-3C groundwarer well.

In Antendance: B, Kendrick, TL-WaM; J. Houslev, TL Team Member: B. Winge, NMED; M,
Dale. NMED; S. Calhoun, PMC; J, Hazris, ATS: D. Steven, PMC; D. Katzman, ER-LANL; H.

Summary, LANL 1999 Soil and Groundwater Sarnpling B-§




Decker, LANL;

Activitiess The well was developed on Monday (12/13) when approximately 63 gallons were
removed. The well was enclosed in a flush mounted road box and was screened with an QVA
when opened. Readings fluctuated around 165 to 170 in the well but were very questionable,
Readings obtained in the breathing zone were consistently zero. The water level was measured
at 22.27 feet below TOC, and low-flow purging was initiated. The well wus purged using a
bartery powered peristaltic pump at a flow rate of 425 mlU/minute, Water quality parameters
including pH. conductiviry, turbidity, dissolved oxygen, and temperature were monitored for

fifty minutes to ensure stabilization. When confident that the parameters had stabilized, samples’

were collected using the peristaltic pump. Samples which required Sltering were ecollected from
a 0.45u in-line filter, SM-30 samples were collected along with an MS/MSD sample and a
duplicate labeled as SD-30. The TL tcam departed the site to the NMED White Rock office at
1220 to prepare samples for shipment.

Summary, LANL 1999 Soil and Groundwater Sumpling B.9
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Generalized Well Construction and Lithologic Descriptions




Generalized Weil Construction and
Lithologic Description

Well Designation: MCO-2 Well Diameter: 2_inches
Date Completed: November 1960 Length of Well.Screen: 7 feet
Location: Mortandad Canven Total Depth of Well: 2 feet
Well Construction . Litholegy
Lacxing Capm—""""1"
Reqn.dl Reztn (%)
0 Groune Surface Ground Surfacs —eee——
Alluvium
Well casing (2-inch diameter
Black plasuc) \ 1

XN
IXR3
XK}

‘e

r

Unweathereg tuff

Well screen (perforated 2-inch

dlameter black plastic) \

. EJ Teculaw, INC, -R“’°§2‘.3§.°3‘m"“ anm
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Generalized Well Construction and
Lithologic Description |

Woell Designation: MCQ-3
Date Completed: March 1967
- Lecation: Montandad Canvon

Well Diameter: 3 inches

Length of Well Screen: 10 feet
Total Depth of Well: 12 feat

Well Construction Lithology
Locxed steei Quter
Ragth i proteciive casing -
0 Grouna Surface Groune Surace o
Cancrate agren Alluvium (sana and gravel In a matnx of sit
anda ¢lay)
Well casing (3-inch clameter
hlacx plastc) ,
2 vy
el screen (perforated Jeinch i
¢lametar Slacx plasic) il
e Weathered tuff (siit and clay with some lenses
e of fine sand)
12 - 12
Regional Oversight Contract
No. 68-W6-0063

B3 TecHLaw, INc.

]




o

Generalized Well Censtruction and
Lithclogic Description

Weil Designation: MCQ-3
Date Completed: Qcioter 1560

Well Diameter: 3 inghes
Length of Well Screen: 22 fest

Location: Mortan nyen Total Depth of Well: 46 feet
Well Construction Litholeqy
Nell Cao
\_r-'—
Locxed stee} quter
arotecive casing I
Qegmh ) Il xagth (4
0 Greung Surface - Groung Surface !
’ )
/ | | Alluvium (sanc ane gravel in a matnx Sf silt
Cencrete . i anc cav)
b \
|
Nall casing (3-inch clameter "
Rlacx piasve)
21 -
Well screen (perforated 3eincn
clameter Blacx plastic) \: '
3 D
e Weatherac tutf (silt and ctay with seme gravel)
48 '’ .8

TeeHLAW, INC.

Regional Qversight Contracs
No, 68-W6.0083
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Generalized Well Construction and
Lithologic Description

Well Designation: MCQ-8
. Dats Completed: March 1974
.. Location: Mortandad Carven

Well Diameter: 4 inches.

Length of Well Screen: 20 feet
Total Depth of Wall: 47 feet

Well Construction Lithology
. Weil Cap \
N
, : : Locked steei Quter
IR grotecave casin
© " Rapth " T '
§ 0 e— Ground Surace C BT Greung Surface 0
Allyvium (sanc anc grave! In 3 matnx of silt
- Cencrete ana ctav)
Wall casing (deinch clameter
black plasuc)
& "
. Well screen (perfcrated <=inc
dlamater Siack plastc) \ .
Weathered tuff (silt and clay with mincr amounts
e of sanc and gravel)
. &7 47
Regional Qversight Conmrace

o [ TeeHLaw, Inc.

No, 68-W6-0063
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G
&
*
. Generalized Well Construction and /
Lithologic Description g
¢
Well Desigration: MGQO-7 Waell Diameter: 3 inghes g
Date Completed: Qcigber 1S€0 Length of Weil Screen: 30 feet 5_
Location: Mgrtan nven Total Depth of Well: €9 feet 0O
b
Waeil Constructien Litholeay
Well Cap
Locked stee outer :
Sroteczve casing
- [Lod) l "(m [hed]
0 Groune Surface = = Greune Surmace el
Alluvium {sanc ang gravel in a mamx of silt
Concrete ang cay)
Well casing (Z-inch clameter
. black plastc)
29 Y
Well sereen (perforatec J-inen h
diameter blacx plasuc; \ :
i s
Weathered tuff (silt and cay with minor amounts
ree of same and gravel)
50 bee &6
Regional Oversight Contract

S TecHLAW, N, No, 68+ W6-0063




Generalized Well Construction and
Lithologic Description .

' Waell Designation: MCWE-"78

Well Diameter: 3 inches

Dats Completed: Degemper 1994 Length of Well Screen: 10 feet
Location: Mgrigndad Ganvon Total Depth of Well: 70 fest
eil Gonsiruction Lithology
Locked steel cuier
Degen () protecave casing - .
0 em—— GrOUNG SUMICE gt (g - Ground Surface ==——————
Concrete Pac (apprax, 3=/t 3quare)
Well casing (3-inch dlameter
PVve)
Alluvium
Weil screen (slotted J-inch
dismeter PVC)
L] "
88 =
- TN g9
70 e@ Qlege Intervai -0
el @ TecHLAW, INC. Regional Qrersign: Canma:




2
7
|4
. 7
. . Generalized Well Construction and :3
Lithologic Description g
G
Weil Designation: M7 Well Diameter: 2 inches :
Date Completed: Nevember 1988 Length of Well Screen: 10 feet _ 5
Location: Mortangag Canvon Total Depth of Well: 74 feet =
Well Construction Lithology
Well Can \L-:- .
Loexed steel cuter l
I2=SZILL:l protecive Casing i ::gjn:Li:l
0 Grounc Surface = == Grouna Suftace ol

Concrets anron
Alluvium (Course sana 'with thin lenses of silt ang
clay)

Well casing (2«ncn clameter
PVC)

dad

Weathered tuff in piace (silt and clay with thin lenses
of sana)

¥
U

Well scrwen (sictted 2«inch
diametar PVC)

{q/:/ii
U B O )

es

T
Ll

Weanered tuff in place (silt and cay)

. c, ,_ ‘ nﬂ I
3 - TECHLAW, INC, WONQ.%;?;'mq?nm




Generalized

Well Construction and -
Lithologic Description

B TecLaw, INc.

NO, 68-W =065

Well Designation: TW-8 Well Diameter: 8 inches
~ Date Completed: December 1960 Length of Well Screen: Not Available
+ Location: Mertangad Canven Total Depth of Well: 2065 feet
Weil Constryction Lithology
Locked steel casing \ !
‘ ' Concrate Pad r-
Qagtn (% ' \ Seomem
0 — Grounc Surface oo Ground Surfaca Q
- Alluvium ' "y
i 7 - Tshirege member
G4 ac
Outar well casing fom 0 to 44 feet/
:o-am clameter stwel)
Quterweil casing from 0 to 6« {eet
(14=nch clamater steed)
Ctowi member
lnner weil casing frem 0 to 953 feat="" |
{Sanicht Qlamieter Stee)
a4y
Guaje member
450
Fanglomerate member
580
BasatUmt 2
TS
Fangiomerate member
92 frus
Sictted \Weil Screen
(8=nch dinmeter twel)
1,088 1,085
Regional Qversight Conorace
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Comparative Standards Description




COMPARATIVE STANDARDS DESCRIPTION

The following is a description of the U.S. Environmental Protection Agency (EPA). New Mexico
Environment Department (NMED), and U.S. Department of Energy (DOE) water quality
standards, guidelines, and limits used for comparison in Tables 5. 6. 7, 8. and Appendix E of this
report. Thesc standards, guidelines, and limits do not necessarily apply to the analytical results
for samples collected during the sarnpling event, but have been included as a point of reference

{or the reader,

vimum Contaminant [evels ¢ I

EPA MCLs are defined as the maximum permissible level of a contaminant in water which is
delivered to any user of a public water system. A public water system means a system which has
at least fifteen service connections or regularly serves an average of at least twenty-five
individuals daily at least 60 days out of the vear.

EPA MCLs also include secondary maximum contaminant levels which apply to public water
systems. These secondary MCLs are defined as the maximum permissible level of a contaminant
in water which is delivered 1o the free flowing outler of the ultimate user of public water system.
Contaminants added to the water under circumstances controlled by the user, except those
Tesulting from corrosion of piping and plumbing caused by water quality, are excluded from this

definition, The secondary MCLs are not enforceable by the EPA.

Finally, there are action levels for lead and copper contained in the EPA MCLs. The action
levels arc defined as the concentration of lead or copper in water in a public water system which
requires treatment specified in Subpart I of 40 CFR 141 prior to distribution to users.

'on i / 2401 j reeni 3

The USEPA Region 6 Human Health Medium-Specific Sereening Levels address common
human health exposure pathways. They do not ¢onsider all potential human health exposure
pathways nor address ecological concerns. The comparison of preliminary investigation data
against risk-based media concentrations provides for an initial evaluation for the relative
environmental concern for a site or set of environmental data. EPA MSSL values are chemical
concentrations that correspond 10 fixed levels of risk (i.c.. cither a one-in-one million [10*)
cancer risk or a noncarcinogenic hazard quotient of one, whichever occurs at a lower
concantraticn), Thae ZPA MSSL values used for comparison to the analytical results are based on
use of the water as residential tap water.

National Pollutant Discharge Elimination Svstem (NPRES) Permit Limits

NPDES permits are a means to regulate and limit elements and compounds regularly discharged
from outfalls associated with facility processes, These permits are issued by State and/or Federal
regulatory agencies, The NPDES permit establishes limits and monitoring and reporting
requirements for facilities with regulated outtalls,

D-1
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.Vv’\/ ieo Meaximum Contaniingn rels £V, J .

Except for arsenic. fluoride, gross alpha particle radioactivity, strontium-90, and witium, the NM
MCLs apply to communizy water systems and non-ansient, non-Community water systems,
NM MCLs only apply to community water systems for arsenic, fluoride, gross alpha particle
" radioactivity, swontium-90, and tritium. A community water system is defined as any warer
system which serves at least 15 service connections used by year-round residents or regularly
serves at least 25 year-round residents. A non-transient, non-community water system is defined

-as a public water supply system that is not a “community water system™ and that regularly serves
at least 25 of the same persons for more than six months per vear, including but limited to

schools and factories.

- New Mexico Water Qualiny Control Commission (NM WOCC) Standards

“The NM WQCC standards referred to in this report apply to groundwater of 10,000 milligrams
per liter (mg/L) total disselved solids (TDS) concentration or less, The standards apply to the

dissolved (filtered) sampie of the contaminants except for mercury, organic compounds. and non-
aqueous phase liquids.

< for [n n e S e for Wildhi i mits (N,

WHL)

© L wildlife habitat water is defined as water of the State used by plants and animals. This water is .

not considered pathogenic to humans or domesticated livestock and plants. The NM WHLs
_ apply to all discharges to the surface waters of New Mexico.

a¥ nerat! { )

- DOE DCG values are divided into two categories: 1) water ingestion in uncontrolled areas and 2)

water ingestion from drinking water svstems. The DCG values for water ingestion in
uncontrolled areas are bused on a committed effective dose equivalent of 100 mrem per vear for
each individual radionuelide. The DOE DCG values do not take into account the additive effects
of radionuclides. Water ingestion in uncontrolled areas refers to drinking ‘wvater sources other

“than public drinking water svstems.

~ The DOE DCG values for water ingestion from drinking water svstems applies to public water
. systems which have at least fifteen service connections or regularly serve an average of at least
- twenty-five individuals daily at least 60 days out of the year, The DOE DCG values for water
ingestion from drinking water systems is calculated by taking 4 percent of the DCG values for
water ingestion in uncontrolled areas. The DCG values for water ingestion from drinking water
systems are based on a committed effective dose equivalent of 4 mrem per vear for each

individual rgdionuclide. .
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Acid Canyon Sediment Samples Comparison Summary - Radionuclides

(continued)

Sample 1 ocation and Depth

Acid ("anyon
Reference
Radiona.fide Fived Polat Site ACS-10 Fived Polat Site AT'S-1)
:::;':: ::':, LANL 15-36 ¢m 0-30 i 30-53¢m
Commerci:l | Resldeatial Hachground EPA NMED | LANL EPA NMED | EANL EPA NAMED
Plutonium-2)8 1 27 0 006 HS 926 NS NS NS 13 HS NS
Plutonium-239/240 1] 25 0068 HS 1850 NS KS NS 2780 HS NS
Uraniam-234 (A 13 239 HS 537 HS s HS HA HS HS
Uranium-233 057 016 024 NS 0285 HS 1S HsS HA KNS KHS
Uranfum-238 73 18 F 3y HS 253 HS S HS HA KS KHS
Stroatiuar M 57 4 104 NS 327 HS LI HS HA NS HS
Cesivrn- 137 00;2 0020 09 NS §52 HS HS HS HA HS kS
Actiniuvm-228 HS 163 KS yS HS HA NS nS
Anmxricion-2 1 15 19 ony hS 228 HS HS HS NA IS NS
Le2d-210 32 078 hS - HS RS HS HA HS KS
1ead- 282 HS L7 HS HS bS HA NS NS
1ea§-214 S 1.45 NS Hs NS HA NS NS
Potsssium—$0 025 ancs 368 NS - kS hS HS HA Hs HS
'llullium-m‘s HsS <012% HS KNS HS HA HS HS
Thosium-234 NS - NS IS HS HA HS hS

Pagedof 106




Acid Canyon Sediment Samples Comparison Summary - Radionuclides

{conlinued)
I Sample Location and Iepih I
Acld Canyon I
Reference
Radionuclide Eived Point Site ACS-11 Fived Polnt Site ACS-12
::«:: ::;:' 1-ANL 6181 cm 030 ¢m 253 em
Coemmercial Residential Backgreund EPA NMED LAMNL EPA NMED LANL EPA NMED LANL
Flutenium-238 L] 23 0006 NS NS 08 RITIETA NS NS on NS [
Plutonin 239°210 n 25 1) 2.3 NS NS 1344 02 NS NS anls NS NS
Uranium-234 6 . 1B 259 NS NS NA HA NS KS NA NS NS
Urarinn-21% 057 016 02 NS NS NA NA HS NS NA NS NS
Wyantum-238 T3 1§ 1 ) NS NS NA HA NS NS A NS NS
Stroatium-'A) 57 £ ] 104 KNS NS NA 3514 NS NS 07 NS NS
Cesium-137 002 o020 09 NS NS NA LN b NS NS 55} NS NS
Actiniun-22§8 NS NS NA 122 NS NS - NS KNS
Americium- M1 715 19 oo NS NS NA 128 NS NS B NS NS
1ead 20 ) 078 NS NS NA - NS NS - NS NS
lead-212 NS NS NA 19 NS NS 134 NS NS
lest-214 NS NS NA 091 NS NS 12 NS T |
Potassiuun-40 025 0068 368 NS NS NA 1313 NS NS 278 NS NS
Thatlius-208 NS NS HA - NS NS - NS NS
Thorfun-234 :_ NS NS NA - NS N - NS NS

Page Sof 16
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(cnnlmued)

.\cid (‘.m} on Sedmlenl Suuplcs Comparison Sumnmr) Radlonuclules

Sample Locatien and Deplb

Acid Canyon
Referince y
Radionudlide Fixed Polot Site ACS-16 Eised Polnt Site ACS-18
::é :E-"; 1ANL 56-68 cm 0-26 cm 26-46 cm
Cemmercial Resldential | Background EPA NMED | LANL | _EPA NMED | LANL FPSs NMED | LANL
Pltonium-233 ] 21 0 006G NS NS 025 027 HS KNS 06s NS HS
Flutonium-233/240 10 25 0048 HS KNS n2t 77 HS HS 112 KNS HS
tfraniuny-234 &9 15 259 NS NS HA HA hS HS HA HS NS
Vanizm-235 057 0.16 020 NS ks NA - NA HS NS NA HS HS
inniun-238 ] 73 s 229 NS HS HNA HA NS NS NA NS HS
Strontivm-9) 57 14 1.4 NS NS NA 036 HS kS (W1 HS
Cestuny-137 0072 0020 n9 NS ) NS HA LB NS NS LT HS HS
Actinium-228 NS NS HA -- 1S HS - KS NS
Amcricium-241 75 &/ om NS HS HA 101 NS NS 335 NS | 5
l.c.}l--ZIO 32 078 NS HS NA - NS HS 22 KS HS
1¢31-212 NS NS HA 26 NS NS 112 NS Hs
Leal- 24 KNS | TN NA 22 NS NS 095 NS HS
Potassium-$ o 0.25 0.068 368 NS NS NA ns HS NS 0 HS HS
Thatliem-208 o NS NS NA -- NS HS - NS NS
Thcriem-234 :: NS NS NA - HS NS 128 KNS HS

Page 8 of 16
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Acid Canyon Sedimcat Samples Comparison Summary - Radionuclides

(conlinued)
Sample Location and Depth
Atid Canyon
Refereace
Radioauclide Fived Poini Site ACS{8 Trall - East «TACS-112 Trail- West of ACS-11
‘E:'(‘; ra LANL ot ¢m 0.05¢m 005¢m
Comimersial | Resldentla) | Bachground | EPA NMED | LANL EiA MMED | LANL EPA NMED | LANL

Flutontum 238 1] 27 0006 1.02 NS HS NS NS -0007 NS NS a0y}
Flutoniam-2397240 1] 25 008 184 NS NS kS NS 012) HS HS 06
Urznfum-234 &9 1} 239 MHA KS HS Hs hS HA HS HS HA
1ranhan-235 _ 0517 ol N0 HA HS HS Hs NS HA NS HS NA
Usaniun-238 73 13 229 HA HS HKS HS HS HA HS HS HA
Strontium 50 57 " 10} 212 kS HS 55 NS HA NS HS NA
Cesiuny 137 ao072 0020 09 09) kS HS KS NS HA hS NS HA
Acticfum-228 - Ks NS HS HS HA NS HS HA
Amcricium-241 s 19 003 370 S KS NS HS MA 1S nLS HA
Lead-210 32 078 24 KS HS HS HS HA HS HS HA
Jead-212 17 NS MS HS HS HA HS HS HA
Teat 214 095 NS HS HS NS HA HS NS NA
Potassium 10 ) 015 1304} 368 260 KNS NS Hs HS NA HS HS HA
Thallimn-208 - HS HS HS HS HA HS HS HA
Thotimr 234 ] - NS KS S NS HA HS hS HA

d . Al results scportad in pice Curies per gram (pCh'g)

2 Prcliminu y Remadiation Goals

HA Hot Analyred.

HS Hot Samglal.

- Ralicouclide not dctected
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SCUTHWEST LABORATQRY OF OKLAHOMA,
1700 West Albany, Suite A / Broken Arrow, OK 74012
918-251-2358

SCG NARRATIVE

January 24, 2030

CUENT: TECHLAW

- SCGNC. 43838

VCLATILE FRACTION

Five water samsoles 2ius MS/MSD were susmities ior Voiatle Crganic Analysis, The samsies
were analyzae oy GO/MS ‘cllewing Metnce SWBE.378CB,

No majcr arepiemis sesurmac curing the analyses of :nese samcles, Samtle SM-IC Q1SS was U
clluteg sasec on a sereen analysis wnich is sunmitted in the screen cata sechcn, The samoie
recuirec stiil further cliution to achieve lineanty, Beth sets ¢f cata are supmitteg, The d-mathyi-2-
gentancne in me ZECUL run was carycver iiem a srevious run as sonddrmed Dy the screen

anatysis ang me MS/IMSD, .

Blanks: VBLKY csnainec low level d.methyl-2-pantanone less than fve limes the PCL.

Sumcgates: Sarmcle SD-30 containec surrogates cutsice QC recsvery limits, The cilutee
reanalysis cIntaines surscates within lintits, 3cth sets of cata are sucmitec,

Laceratery Centrel Soikes:  LES1, LCS2, LCSD2 anc LCS3 each cantdined cne camocune
gutsice QC recovery limits (nigh). LCSCZ cantained three comocunces cutsice CC recavary limits

(twa hign / cne low),
internat Stancargs: NG sroblems,

Matnx Scikes: Samele SM-S0 DISSMS containeg ‘our camzcuncs and SWa30 DISSMSD
contained Mree cemoouncs cutsice SC recavery limits (analytical Baren K9912224), Four
eampeuncs excesced their RPD limits fer that samele, Analytical saten LE81220A contained an
MS/MSD from SWLO episcce 41521, Analytical bateny N§91225A cantained an MSIMSD frem
SWLQ episcee 41524, ’

| -
[oiinr 2 %7

Mary M, Serg January 24, 20C0
Qrganic Program Manager

K o QG GO+ Aty



" _ab°Name: SWL-TULSA

-

VOLATILE ORGANICS ANALYSIS DATA SEEET

genTracs:

' Lab Code:

, SWOK Casa No.: TECHIAW SAS Ne.:
Ul Mattix: (seil/wazer) WATER "=
. Sample wt/vol: 5 (g/mL) ML
Zavel: low/med) ICW

% Moistuwe: not dec.

. GC'column: DB=624 I3 0.53 (=m)

Lak Sanmple *D:
Lab
Date Recalived: .2

DazTe Analyced: 12

CLIENT SAMPLE NQ.

LA DHASE 2 ==

SDG No.: 41536
4.536.07
R30658.D
=8/99

[a3/99

File ID:

ilpe=ian Facter: .0

" $eil Extmact Volune: (uL) Soil Aliquet Voluze: (uz,)
. CONCINTRATION TNITS:
. eas yo. SMEQUND (us/S or wg/Rg) UG/L Q

.4-8.-3-—-—-—C“lcrcnc chane

TE=Ql=4= vinyl Chaleride

T4=8l=0 Sromemetianea

TSm0 (wl mwmm==Ch lorcatiana

7Emifmdmamnnn=], l=Dichloroetliene

67 =g =l mm==a=icatone

7=l fnmmmem=Carhon Ji3LallCe

'5-09-2-—--——Mathvllﬂa Chlorice

7Eatimmmm——=l , L=Dichloroathane
540-59-0----1.a-D;cn-crcat“enq
78=0] =] mmnee=d=RuTaANCNE

I )

n————

7 =68=]mmm=weChlozeiorn

TlmESmbmmmem—m=] 1, l-TolcllcICatlane
56-”3-5----Ca.bcn TeaTrachloride

Tomil=ml=m——eeelanzena

.' c ) -OG_ memamememt "-H“ c‘-_cv--uen-a:ze

‘9-0‘-6--—-T‘-chloroethenc

78=87=5===m=n=]l 2=-Di cn..c“cnrcna.nn

TE=27=4 -Bromcd*cn,orcmatnane

208=10mlmmneni=Mathyl=-2=Partancne

10061=01=5===cis=1,3=Dichloreprcpene

()

108=88 =3 =====Toluene

10061=02=f===trans=-1, =LUiCoLoropropane
79-00-5-—-—-1,1,:-2:;cn’crc¢thane
127wl =i mm=—=Tatrachlorcetiens

—

S§9L~78=6 2=Hexancne

- ”4-48 -t --QD" \“:Hmcch’ CrooeTaane

*08-90-:—--Chlorobenzene

100=4l=¢===w=pthylhenzane

| 13320=20=T==w=Xylene (sotal)

100=42=5=m=—=Styrene

TE=28=2 Broneform

79=3i=Smmun==] 1,2, ~Tataciioroaetiane

RUAUBUUIRVIPVVIVIGLILVREIMAVVLAVUGAVARIRBMWKAIALIIIR

FCRM I VoA

qqqqqaqquqdqwqqdqqqqqu daddgaddgcoaa

"[




-

VOLAZTIZE ORGANICS ANAZZSIS

«~ab Nape: SWL-TTLSA Coner

iab Ccde: SWOK Case No.: TECHLAW SAS
WATER

5 (g/=L) =

Matwix: (scil/water)
Saxmple. wt/vel:
Level: (low/med) LOW

% Molsture: not dec.

GC ‘Column: DB=4624 TD: 0.53 (mm)
Soil Exmracs Volume: (aL)
CAS NO. COMPCUND

(/L or ug/Xg)

CLIENT SAMPLE NO.

DATA SHEEZT

M=-5

Tactr LA PHASE 2

S0G No.:
41536,08
K3065%.D
12/18/99
2/al/99
=.0

¥e.: 41536
Zab Sample ID:
Zab File 2D:

Daze Recelived:
Date analycted:
Diluszicn Tacter:
Scil Aliquét volune:

CNCENTRATION UNITS!
UG/

O

fuBT =l mmwem=ChloroneTiane
Cn(ledm————w]i ﬂv1 Chloride

- -

1~1+2

P .‘.-a s ﬂg---—-—awcmcmet“a‘ne

|
!
j

75-00—3-----Cn-aroet“ane

T RmGmem————] , 2 t=Dichlorsetiene

ET =l el =——=—m=iCcaTine

T fm(em—m—meCarson Disullice

’5—09-2---—--He=“v”ene Chlorice

TE=l4=lmmmm==], l=Di cnlcroetnane

5«0-59-0--—--’,2-D1cn roathene (T

' 8 -9 3 "", -----2 -Bu.-uca¢e

otal;

6;-:6-3--—--C.lcrofcr:

7‘-:5-6-—--—-,;.--T:;c“-c:ce:aane

S56=2l=fenam—=Caricn TeTrachlicride

7:-43-2-—----Benzene

107=06=2mmame=l 2=Di -orce:nana

79-01-6-—-—--.--cnlcrce hene

7§=87=5=~=—==1,2-Dichlcroprcpane

‘-"/-4-----Brcmcd_cnlarc ethane

*0061-01-5--c-s-‘ d=Dics
108=l0~l=m=m=ri=MeT .y_-s-Pen.ancne

leropropene

[ 3]

108=88=]~===mToluene

1006L=02=5==mtrans=-1, 3~ ch“_c~cnro
+, 2aTmichloroethane

/ 9-00-:------11 -y - - a

'27—‘a-4-----"et.acnlc“ce thene

pene

501 a?fwlmmm=w) =Haxanone

12 4=d =l en===Dibrancchlorsmetiane

108=9 Q=7 ~===aChlorobenzaene

100-41-4----E:nylben:ene

1330=20=T~===Yylene (To%ta.)
L00mi2mSmemm==Styane

TEm25=2 Bromeoforad

79=34=5 —l, i, e, a=TeTTaCALOTOCTIANS

mmmmuunmuummu:»uumumumummuu-ummmuummm
qqqqqqqqqqqqmqqqqqqqan aqadacigaqac

TQRM T VOA

-~
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A

VOLATILE ORGANICS ANALYSZS DAIA SHEET

| ’.al’ Name: SWL-TULSA conzracs:

CLIENT SAMPLE NQ.

| SD-30 .
LA PHASE 2
SDG No.: 41536

< Lalk Code: SWOK Case Ne.: TECHIAW SAS No.:
7 Matrixs (sell/watex) WATER " Lab Sample ID:r 4.536.06
¢ o Sample. wen/veol: 5 (g/=3) XL Lab File ID: K30657.0
'Lavel: . . (lew/med) IZOW Date Received: 12/.5/99
L% Molsture: not dec. Date Analysed: L2/22/99
L GC ‘Column: DB-524 TD: 0.53 (==) Diluzien Facsor: 20.0
v 8Sell. ExtzacTt Volune: (w) Seil Aliguern Velume: (um)
. CONCENTRATION TNITS:

i CAS NQ. COMPOTND (eg/=n oxr ug/XRg) UG/L Q
T4m3T = mmmm==Chlorenetihane 200 C
TEm(lmdwm=m=ainyl Chloride 100 v
Tim§i=fmwmnanBronenagtianea w.0¢ v
TEw(Qw] mw==meChloroatliana i0ce o
TE=lS= - 1, r=Dichlorcatiane 5.0

' § T =Gl =l wmmm—= O TONE 00| v
Thmt Sa(em=w=aCarbon Lisu.llica 200(. |vf
TE=0%=2 -Mathylane Chloride 100 o
75=34=3= 1, I-Dichlorcethane 340 . »
540=59=0=====l,6 2=Dichlorcetiane (taotay) s
78=4 = mmmmns=0utancne ' - 100 U
67 =66 = mmmmmwlhlorafora 7 -
7i=ESmfmmmmm=l, 1, L=TlCRlczC@llaNa 22000 E
=l mEmmwm=nCarben Tetrachleride 100 T
7i=iiwlewe=—m==lenzana Q0 T
107=Q6=2mmmmal , 2=Dicii0rCcetiane ndo[o)
Pdm(l=fmemn=eTrich]l arcethane 340
TE=mgT=Smnn===] , J=Dichloropropane 200 C
TE=m2T=4 Broemodichleroneatiane 100 v
1006L=01=8=w=cis=1, I=Dichloroprepane w00 C
108=10=1 ¢=Mathyl=2=Pantanone MR 100 U
108 =88 = me=waTsluane 100 ot
1006.=02=f===tTANS~1, J=ULCILOZARICFene 100 v
79a(0uSanma==], 1,6 2=Txichloroethane 100 o1
127 =18~y ===w=Tatracklceroetiane g0 vy
5§291=78=6 2=Hexarnone 00 U

. A24wd Gl Dibromeochlorotetiane 100 U

v. 1 108=9Q~Te====Chlorcobencane 100 |*)

'”] 200=dt=§ mmm—=EThtlenlane .00 I°f

1330+20=7=—==Xylene (Tctal] 100 U
.+ 100=42=5wmm==STyTene 100 )
‘T‘75-:5-2— =Bromelcosn 100 T

"T9mli=Bemen==] 1,2, 2=TeTaCilcrcatlang 100 T

|

FORM X VOA

45




1A CLIENT SAMPLE NC.
TOLANILE ORGANICS ANALYSIS DATA SHEEET

5D=30DL
LAY Name: SWL-TULSA ConTrace: oA PHASE 2

Lah Code: SWOK Case N¢.: TECHLAW SAS No.: SDG No.: 41536

Matmix: (soll/wazer) WATER ©*  zap Sample ID: 41536.060L
Sxmple. wt/vol: § (g/mL) Mo zab File ID:  Lsei8Ti.

WL ¢ Q500 s GO

Level: (low/med) LOW : Jaze Received: 12/18/9%9
% MoisTuare: net dec. Date Analyzed: 12/30/59
'GC”C=lumn: DB=524 ID: 0.53 (=m) Dilutien Tactor: 200.0
Seil. Exzract Volume: (L) Scil Aliguot Velume: _ (L)

CONCENTRATZON TNZITS:
CAS NC. COMPQUND (Uug/L eoxr ug/Xg) TG/L

T4m3T=lermem=Chlorcmezhane L0000
7Sm0lmdmmme=aTinyl Chloride 000
74=8l=0mmma==dronometiane piefo]s]
78=0Q=l==m===Chlorcet:ane 2000
TEelfmjemmnen]  l=Dichlorcetiens 1000
6T =G4 =l mmmmmal catone 1000
T Eml faQmeemm=Carhon DisUiIicCe =000
TEe(9m2=mm==aMatiaylene Cilorice .000
TEwl4mlr—mmeal, l-Dich]orcethane 1000
540=50=0=mw===1, 6 2=Dichloroethene (Tcta.) 1000
78=5] I mmmm—— -=3uTancne =000
ET=bfm]mmw=mnChlorcicrn 1000
TleSSmfmmm—wal 1, 1-Trichlcloetlane 7400
S6=23=S=mumm=Carben Tatrachloride 1000
Tomil=e=ma==wianzena 10C0
107=0=2m=m=e]  2=DicLicrsetiane 1000
7= lmdmmeme=Trichlcroathens w000
78=g7m5mwam=m] 2=Dickloropropane 1000

TEr2T = =mmemm=prenodichloronethane 1000
1008L=~0l=8===gis~l, 2=DichLoronropere 000
208=1l0=l=man=d-Mathvl=2=Pantancne 2000
108 =88 =l mmm=n~Tpluene 1000
1006L=02=f===~trans~l, J=DiCcaloroprepena 1000
79=00=Smwm—a=l i, 2=Trrchloroethana 1000
127 =18 = mmwn=Tatrachlcroethene " 1000
591l=7f=fmmm==d=Haxanone 2000
124 =4 f=l==—==Dibromochloronetians 1000
108=9Q=7=we==Chlorchenzene 1000
100=4limbmmmm=Tiiyllanzane pRalnle
2330=20=7w===Xylene (Lota.) 1000
L00=42=5m=—==Styrane L000
7SmlSmdmean==Dronolorn 1000
T8ml4mBmm——==] 1,2, 2-TeTTacaoreatiane 000

ddadaddddadgadgaddaaadddguodadaddaadgaqg




L)

" | VOLAT=LE ORGANTCS ANALYSTS DATA SETET

»AB Name: SWL-TULSA

Contracgt:

© LA PHASE 2

CIIENT SAMPLE NO.

SM=30 DISS

L

- Lab. Code: SWCK' Case No.: TECITAW SAS No.: SOG No.: 41536
T Matwdx: (seil/water) WATER i Tab Sample ID: 42536.03
. .Sample wz/vel: g (g/aL) X lah File ID:  K30645.D
L Laval low/med) LOW Date Reacelived: 12/158/99
. % Moisture: net dec. Date Analyzed: 12/12/99
" GC ‘Column: CB~624 ID: 0.53 (=) Dilutien Faczor: 20.0
T 'Seil Extract Veluma: {uL) Seil Alicquet Velume: (aL):
. ' CNCENTRATICN UNTTS:
. GAS NO.. COMPCUND (vg/s o ug/Rg) UG/ Q
. T4=§T=3~—m——=Chlorsmetiane 100! o)
TE5=0lmd mmmee=yinyl Chleoride L0001 o)
74=8l=fmwm=—=Bromonetiane L00i g
. 78=00=)mmm=—=Chlorcatiane 100 T
75=lSmfmmmme=l l=Dichlorcetiena 100 o)
6T=gd=]==m=—=pCcotone : 00 |*} , :
75wlSmQmum—ewCarbon JisulZlce 100 vl
75=05w2wm=—w=Mathylene Chlerice 100 =}
75=34=lmmm=w=?  l=Dichlcrcethane 100 v .
S540=59=Qm====_,2=Dichlorocatiana (total; b '
78=83=3 2=-Busancone 100 b
T mEm)mmm—meCh ] X0l QLD 200 v
7i=Eimfmmmmn=l 1, l=TrichlcZcethane 12Q0
5623 =5mmm=w=Carbon Tetrachloride 100 194
Tl=d3=2======danzeane ' 100 v
l07=06=2mm=m=  2=DigRioroetiane 100 T
79=Ql=fmummmm=trichlorocathene 2 oy
| VE=E T = Emmm—mwl J=Dichlorcpronanas pl{e s o)
| 75=27=¢mm====Bremedichlorcmathane 100 T
10061=~0l=5===cis~),3=Dichloropropene 100 o]
108=10=lwme=m=d=Mathyl=2=ParTancne 93000 BE
108=88=3=====Tollane 100 v
10061~02~§==~trans=-1, =0lCaiCI0RrORENE 100 jof
79=00=5=me===], 1, 2=Txichlorvethana 100 U
127=18=¢ mw=m=Tatrachloroetiene 100 U
591 w7 8wm=mn==Haxanone 100 U
124wi8mlmmmm=Dinrenechlorcnecians 100 )
108=50wTmmn=mChlorokbenzenea 100 Ul
CmCC={imdm====TEhyibancane =00 *)
1330=20=7====Xylane (total) 100 °f
200wl wEmmmneStyrane 480
7T5=25=2 Sromefora 0T T
79=34wSmmmmmwl, 1,62, 2=-Tatachiorcatlane 100 Ul
FCRM = VOA «~L B




1A CLIENT SAMPLI NQ.

e GO

VOLATIZE CRGANICS ANALYSIS DATA SHEID
.' ,ab. Name: SWL-TULSA Contrace: LA PHEASE 2 | o Lo

Zab Code: SWCK Case No.: TECHLAW SAS Neo.: SDG Neo.: 41536
Matrix: (soil/water) WATER Lo Lap Sample ID: 41536.09
Sample wt/vol: 5 (g/al) XL zab File ID: N37820.D0
Level: (low/med) LOW . Date Received: 12/.8/9¢9
T Moistwre: not cdec. Date Analyzed: 12/2%/99
GC Columr: DB=624 Z0: 0.53 (mm) Dilutien Faczmer: 1.0
Soil Exm=ace Voluame: (ul) Seil Aligquot Volume: __  (un)

. s . copem foes ox aa/Kg) To/- o

T4m3 =l wmmem=Chlorcnathane
7TS=(l=d===—==Vinyl Chloride
T4=3 o =Smmmma=gremonetialle
75=00=] mmmmaaChOroethANQ
7SmlEmimmnmmal , l~Dichloroetliane
Tmfielmmeee=Ccatona
7S=1f=(m=m—==Carbon Disu.ilice
. TEmQf=2m=n=—=Mathylene Chlorice

TEelfulmmmmn=], l=Dichleroethane
540=59=0=m===l, 2~Dichlorpatiaene (totadl)
78=0lmlmmmm==_=BuTANCE
ETwb =l mmnm==h )l oroforn
TimEfmfmaane=? 1, 1=Trici croetiane
§6m2l=SmmmmmwCarhon Tetrachlorice
Tia=§l=2w==mm==3anlene
107 =06=2mmmwal, 2=DicalorOceTIANG
79=0lmi=mmmeaTrichlorcetlhene
78=3 ! =fmmm—==] 2=-Dichloreprropane
TE5=2T = mmme==Irancdichlorcnethane
L006.=01=5===cis~l,=Dichloropropene
208=10=l===mnd=Mathyl=2~Fencancne
108=83=3=====Toluene
20C6L~02~6===trans~1, J=bicliioropropena
T9=00=5 1,1,2="richlerpethane

127 =13 =dmmm==Tatrachlorcethane
§91l=7mfmmma=d=laancne
124=48=1l=====Dibremochlorometiane
108=9Q0=7m====Chlorabenzene
100=dl=¢=====Ethyvikensene
1320=20=7~===Xylene (TcoTal)
100=¢2=5=mma==Styrene
75wl =) =m——==Bromoforn
TOmlimSmmman=? 1 2, 2-Tatrlacalcroetnane
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Inorganic Data




CONTRACT: TECHLAW DATE: Jaguary 14, 2000
CASE: 41411 SOW NO.: SW846
SDG: 414114 EPISODE NO.; 41411

INORGANTC METAL FRACTION:

Eleven soil s..r:'oics sius one MS/MSD were submined for [CP and Eg azaivsis, No major crodlems
ocsurred duning the digestion or anaiyses of these samples. Please sez e DC-1 tSampie 1 ...ag-m Shest
for sampie con dmons and cooler temperatures at reesipt, The sampie’s analyses was compieted
accorcizg <o the following:

SWI Sop+ Method SOP is hayed

SWL-aNv-208 SWE26 30104, 3050A. & 60108

SWL.IN-207 SW86 TaT0A & TeT1A
Uramium was lett our of the spiking soiution in the inigal IC? pr::. Thaerezore the sampies wers ra.
prepped and re-analyzed for Uranium, The run anaivsis QC railed for selenium in the initial ICP

analvsis, Therefore selenivm was re-annlyzed. The re-analysis daw ‘or each is the data reporzed on
Forms.

Initinl and Continuing Culibrarion Checks: No problems.

Ipidial and Conrnuing Calibration Blanks: The following elemeats showed low level conceat=adons
b=low the Conrac: Requirsd Derestion Limir in the Calibranon Blanks: Se, As. Cd. Co. Pb. Ag, TL &
Sb. No action requirec.

Linearity near the CRDL (CRA & CRI): Tae CRI standard was outside of our in-house warzing
limizs of 70 - 130%R for the following elemamts: Co & Se. No action required,

Preparation Blanks: The 'oilowmz slements showed low leve] conc-ntm:ions low the Conrac:
Recuired Deteedon Limit in the Preparacion Blank: Cd Ag, T & Za. No acton required,

Lab Control Spikes: No problcrns.

Matriz Spike (aod MSD): The following slement was outside the conwol |imits of T5-125% recovery:
Sb. All associated samples were Jagged with 2 "N" on Form I's. No acson r:qu.u'cd.

Duplicates (LCSD and MSD): No prodiems,

Serial Dilution (ICP): The serial dilution was ouzside the contol limite of 10% <or *he ‘ollewing
clements: Ag. Al associated samples wers flagged with an "E” on Form I's. No acton -cqumd.

Gkt « OGN ¢ GG




SW846 VDL The IDL colurn on the Form 10s contmin our MDLs ratker than
[DLs and the CRDL column on the Form 10s conmin our PQLS rather thag CRDLs. MDLs are done oz

an annual basis (SWOK SOP states betwesa November and February) instead of requiring the quartesly
change needed for IDLs.

Inorganic Program Marager
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INCRGANTC ANALYSES

e o CLoINT SAMFLE .."24 .

e Dl » '

’ ASC=12-L

CeniTacs: TICEAW,

Zab Name: SOUTEWEST_iAB_OF CK mzzacs:TI _ ‘

. Lab Coce: SWOK_ Tas€ NC.& wewal SAS Ye.: . SSENC,r WlellR

Magzix  (soil/wacer): SCII_ wal samzie 2: 4.421L.05
et Sate Received: 12/.0/98

. wevel (lew/med) :

¥ Selids:

e

_957T
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!
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7440393 |3azaum 0.2 i 1%}
7T440-41~7 [Sexrsliiunm Q.52 ) R
T44C-43-8 |Cachmizm_ | .37 E
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—ax Name:
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:.CJ'G'_P Te Recerved: 11/.0/%¢
[-R- ™
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T440-48-4 |Cozalz__| =0 E 2T
7440-30-35 |Sspzes ! — 8.2 _| 2T
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_zab Name: SCUTEWEST wA3_CF_CK
Tase N¢.:

Lab Coce: SWCR__
Magsise
Level (lew/med):

¥ .SQ’.."..:‘.SV:
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. i o= CoLIINT SAMPLE 2
INCRGAN=Z ANALZSZIS TATA SEZIT

2
5
4
7
G
3
6
5
3

!
t
- ~e -~ — : ASC-L8-2 !
cak Name: SCUTIWEST_LAZ_CF_C: Conzracs : TECDIAW I
~as Czde: SWOK = Tase NC.: acas: SAS Ne.: ST NC. T anaaon
Marzix (seil/wates): SCIL_ AT Sant.® o=@ 414,03
cavel (lew/med) : oW Date Regeived: LI2/10/99
% Sclids: 7
Comeencrazisn Tnits (Wg/L 2r mg/ks dome weizhi): MG/XG
! . . N X
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CLIZNT SAMPLE = 10.
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.0/98

. wall Name: SCUTIWEST_LA3 _CFr_OQX

. wab Code: SWOK__ Tase Nc.:

. Magxix (seil/wacex): SCIL_
wevel (low/med): - Jate Received: 12

.. % .Selids:

v 49 % W
o T TP

Cenmcanzzaticn Thits (RS/L e me/ke doy weiche): MG/XG

. Color Before:
~Coler Altexr:

- Comments :

CAS JNe.

AnaLye

Cincancrasicn

Q

rEC PR
T40=33=2
T4a0»38=3
TadQ =G~
TA40=42-9
TH40~45 =%
T340=50=3
T438-80-2
T438=87=8
T44C-02-0
TT82=48=~2
T440 =204
T240-28-0
T440-02-2
T440=66=9
T440=6L-1

- -
A mamGoV
g -
i 1) Gt

Jaz.unm

[

v

o).

Sexrloiiunm
cacmzum__

Cokals

[ X e ¥ 5

sprex

wead

e s » 4-iR-

Mexouy

Nickal® ™

2 N

Seleniul
Alvez

Tmallium_
Vanadium
ol ] .

il b

Uxazoum

s s LIFI L. O

OrILIint.s oy

IOt 0o ol

woug 114 c§ Ny

2]

I

P10 VP T  EEh1 el cictugf ug

Clazity Befors:
Clazity Afters:

LV LT i<
NN

FAR LN S e R T LT LY LT
i <3

'IJ’U'U'
1

TexTure:

ATtilacts:

MEDTTM




—~evel (lew/med)
% Selids:

"-l—ca-lnl-qnc —— TV w wa-

Nk S A N e o Wl Saae

Coler Bafove:
Celor AfZter:

Ccormancs:

- yum gy W -

-ak Name: SCUTHEWZSL
waz Ccode: SWCK__
Matrix (soil/watex): SCIL_

-l

. - e
» i ot

“2aTT

-NCEF

1C?_CK
Lase Neg.:

ANIC ANALZSZIS

Conooacs  TRTELAN

L
b F % P

SAS Ne¢.:

cate Rec

(we/L er mg/RT dov welsas

——
Lac sampie

-—. 4-‘:-

-t “Yemta
aived: L2/
¢ MG/RG

[

CAS Nec. Azalyze |Comcemcmazizalc! 2

i
TamU-s0-u | ACCImonY_| per-3 bl b
7440-35-2 |Azsenic T sLEli—
7440-36-2 (Sazuum ) —_ 35,517,
744C-32-7 |SezrllITR| Q.84
T4aC-43-3 |[Cadmium__! — :,';'I"§_"
7440e98-9 |C2malz I T —
7440-20-¢ |Capzes | L0 ol —
aaffoiztr | 2RAC e 8T ——
(I mr =D Vil o.82 1
T4a0=02-0 |Niczkal b S
7782-48-2 |SalentiTm_ 0.8
7440-22-4 |Silves B T -
7440-28-0 |TRallilm S.ETIE|
T4aQ=-52-2 |Vazaciunm_ 8.3
7T440=-586-5 |22 s0.01°
Ta40-8L-L |UzamIum *.9|T

SRCWN
YELICH

feazisy 2afara:
b}
Clazaicy Afze-: TCIX

RN I i N e S
Tt -

niv) 'i1 i

Fkitangng
1111}

Aazzllacts:

G2 s GG e G




= cmv savprz st .

INCRGANTC ANALYSES DRTA SEEIT

ASC-3=-4

zab Name: SCUTEWEST_nA3 CF_CK______  Comzrace:TICELA |

.Lab Code: SWOK__ Tase NT.: wa4ll SAS Ne.: SSG NG, ! Yavmmn
Maczix (scil/wates): SCoL_ ~iS CAmDe@ o=@ SA4Il.ll
Lavel (lew/med): LCW Sate Received: LI/.0/99

¥ Selids: —8s Ty

[ e ] ‘..:C_-'/: o= mg/kg d:‘":‘ we.'i.'_:l‘.:): MG/KG

Conceans=aticon TniIs

|

CAS Ne. Analyee |[Concenumaticn|C| S M

- TaAt s0-U | Amcamony. ! Viowio| N T_
T440-38-2 |aZzenic ! $.00 . s
T420-38=3 3aziun S8 % _ 2
T440=42-7 | Sexlliill 3o 2
T440+43-9 1Cacmaum__ 0.8 3
T440-48-4 |Czbal: T B e P— -
Ta40-30-3 |Cogrer IR0 B SO -
Te38-82-1 [Leacd eI It S -
T339-87=5 |Mez=iIT__ -3 e e P\
7440-C2-0 |Nickel [ IS b A
TT82-45-0 |Selenith Q.43 |3 |2
7T440=22«4 |Silver 8.2 = )
T440-28-0 |TRallilm_ v.83 |3 12T
7Ta40=62-2 |Vanacdium_ 8.8 2
7440-65-5 |2:iz 30.5|T 2 .
T440-6L-% |CUramiia_ KIS b= R

Coloz Defore: EROWN tasisy Sefcre: Texsuze: MEDITM
Cslcxz Afzex:  Y=ELLOW Clazizy Adtex: UIZRR AzziZacts:

Akl Y
-

| Commentcs:




L[] - - ﬁ.-_ \anad - L L N Y
- - e aAaMELZ 22
INCRGANIC ANALYSZS ZATA SEEZT

ASC-35-C

—ak Name: SCUTEWEST LAS_OF _Ci Coztzact: TECAW i
~axz Ccce: SWOK _ <ase NG.: mosell SAS Ne.: . SelG NC.i Sasien
Marcrix (seil/watexz): SC.L_ LaZ sample IZ: «lsll 0L

- -

zeval (low/med): ZOW_ Sace Recenwvad: L2/10/89
% Solids: _807F

Czzmeenzzasicn Unnis (ug/L ¢r mo/Re Qny welght): MG/XG
. — T
Ye. Azalyce C::ca:::a::c::C! < fm i
' b | '
. TamU LTy |ancemeny | _C.om|o|_N__iT_ !
T44C-22~2 JAZgenic_ =.3i_ PF_
Te4C-35-3 |Saznsm 1T 0T 4| R
7420-41-7 Bezylllum o.ella LSt
T4qaQenl =S Ca:m;um__i Q.381_ d_
T440-48-4 |Czzal:s i .28z PE_
T440-~33-3 |Compes_ ! =S.6|_ [E_.
T4i%=32-0 Leac ! 38.5 PE
TaI8=27=5 |Mezzu S.C2|Z LAY
T440-02-0 |Nigkel "I 3.8(. 3!
7782-28-2 |Selenium_ J.E7 |3 F_
7T440-22-4 [Silver .40l ___= s_1
T440-28-0 |TRallim_ 0.40|T —
7440~52-2 |Vanacium_ 5.2 =71
_ 7440-56~5 |2in o4, 8 z_
' T44C0-51-1 |Tzaniuim__ ~.2|C 2
—-— _1
-! —
Z: =
; 4 - § —
| o i
| 1
! — —u—-1
% - _l
Ccleor Sefcre: EROWN Claxity Sefcrze: Textuze:  MEDITM
Cslexm Afzer: 7ZLLCR Clarwzy Afscex: CTLERK, AzsiZfacts:

. Coumenss:

TeRM o = N

RE4 ¢ GE s i



: s..-:raunno:

-
- —p o,

—ream —— —— o
L fobe ) ~Juepaling WWhe faenry J-- ity -ga) .”.:--.:. : -P-- . ey,

WoT T IBITIXSZ 1330798 Aatsers NMOBE “e30zeg 20700

|
- - !
. | [ S8 —|TTmm ITERD| T=T9-0ThL
—a ———— | — -."B.L-__ ""'d.o 9-99-°t'?.l-
-4 N i _umTPewRs | T-29-00hL
=G e (D[ BE°0 _WnTsTRRs| 0-£Z-0FYL
S L |EIST0 [ SSATTS| beTI-0rhs
-l | ——— S 2R UNTIeTRS | I-6v-T8LL
el | 2 o[ TINDTN| 0-TO-0FTL
NG i1TTil I:ﬁ::aw L E=lE=5C0L
S-S B PWeT| T-Ii-5C%.
oS e (E16 SWIS0D | E-0Z-0%L
Y B4 STRITD | peET-0TTL
}_5'_______= 350 _“-upra n-rh-ovv'
PP S Ny - A N “dntoes t'-o T-0rbL .
—g| . &= STZesIY| o- —orr- e
;-i! IO Fo il —AmowTamy o-bf-o»*; L
! |
, w, o} i: TOTITIITHOUSD| BAATETY ‘ON 5YD
DE/OW ¢ (ITBTeN AP By/5m =20 7/3n) £aTHA WSTIDISTEITSD

- “SP“OS %
/0% :: IPRLTEDIY IavL Tuen P(PIW/MOT) TeAdT .
R S sTSmes TeT ToI05 ¢ (S83BA/TTOS) XmIjEW:
: 'QIL e PON SYS TIYIE _CON BETD TTHOMS 3‘9-3 JeT -
VN g el t=3 o X0 &0 E¥T LSZMEINDS FemeN qeT

LX R 2 - )
0-8!"'.35'\‘.’ ]

13
4]
e

IETES VINT STSITUNY DTNYOUORT

' . VI:: SIENS ANZ0 = < o | . ;:i:'




' -::Q:‘ & \’ '\ & & \-{: T L & A \. * -
'=-===-=1¢£-¢-:=v =190 Wes Albany / Sroken Armow. Oklanoma T2012 Oiezt018) 241.288 Fax (918) 2€1.2400
SRG VARRATIVE
CONTRACT: TECHLAW DATE: January 26, 2000
CASE: 41336 SOW NO.: SW8do
SDG: 41536 EPISODE NO.: 41536

DNORGANTC METAL FRACTION:

Two dissolved aag two towml warter sampies were suzmined for [C? 2nd Hg anaivsis, No major srobie=s
oceurTed during the digestion or anaiyses of these sampies, Please ses the DC-1 (Sampie Log-in Shest
‘or sampie condicons anc cooler temperanires ar racaint, Tae sampie’s Anmysls wis compietad
acserding [0 the feilowing:

SWI S0P« Merhod SOP is based
SWLeiN-202 SWE826 30104, 30504, & 50108
SWL-IN-207 SWR2E 74704 & TaTIA

The sampies were fltered betore analysis. Since digestion was not requires for tnese sampies. 2 preg
blank anc lab conmols de gotappiy. The nuz QC appears on the forms, A Form XII is in the package
in order 10 enable our software generanng srogTam 0 resord the resuits on the Jorms.

Initial and Conrinuing Calibration Checks: No prodlems,

Initia] and Continuing Calibration Blanks: The ollowing elements showed low level coneznmations
beiow e Contracr Reguired Detecton Limit in the Calizrarion 3lanks: Cd, Ni, Se, U, Cu. Mg,

No acton required,

Linearity near the CRDL (CRA & CRI): No problems.

Preparation Blanks: Tze foilowing eiement showed low levei concenmations below the Conmace
Reguired Detection Limut in the Preparanon Blank: Cu. No acton reguired,

Lab Conmroi Spikes: No prodlems,
Matrix Spike (and MSD): (Dissolved metals) The following slements were outsice the conwo! limits of
75-125% recovery: Fe & Al All associated samples were fagged with a "N" on Form ['s. No acton
reguired,
Duplicates (LCSD and MSD): No problezs,
Serial Dilution (ICPY: The cerial dilution was cuteide the conmel limizs of 109 for the following
elements: Mg, All associated samples were Hagged with an "E" on Forza ['s, No acden required.
SW846 MDLs: Tae IDL columa on the Formm 10s contain our MDLs mather than [DLs and the CRDL
column on the Form 10s contain our PQLS rather thas CRDLs, MDLs are done on an annual basis
(SWOK SOP states petwesa Novemper and Febdruary) instead of requiring the quamerly change nesded
for oLs.
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany / Broken Arow, Oklanoma 74012/ Qffice (918) 2£1-2358 / Fax (918) 2512299

SRG _NARRATIVE
CONTRACT: TECHLAW DATE: Jaguary 21, 2000
CASE: 41411 SOW NO.: SW846
SDG: 41411B EPISODE NO.: 41411

NORGANTIC METAL FRACTTON:

One water sampie was subminiee for [CP and Hg azalysis. No major probiems oesurred duning
the digestion or anaiysis of this sampie. Please see the DC-1 (Sample Log-iz She=t! for sampie
conditons aad cooler temperanres at receipt, Tre sample’s analyses weres compiected sesoreing
10 the followiag:

SWI, SQP = Method SOP is based
SWL-IN-205 SW346 3010A. 3020A. 50108
SWL-IN-207 SWEH TdT0A & TaT1A

Initial and Continuing Calibracdion Checks: No proolems.

Initial and Conrinuing Calibration Blanks: The following elements showed low level
conceaations Yelow the Conmact Required Detection Limit in the Calibradorn Blanks: Sb., As.
Cz TL U/ No action required.

Linezrity near the CRDL (CRA & CRD): The CRI standard was outsice of our in-nouse
warning limits of 70 - 130%R for the following elemeats: Hg, Sb. Be. Ag, 3a./ No acton
reguired.

Preparation Blanks: The following eiements showed low level concentrations below the
Contact Reguired Detestion Limit in &ie Preparaton Blarks: Cr, Cw Za// Ne acdon required
Tke Preparation Blank read above the CRDL for Pb: thers was 1o further action reguired fur the

sampie since the P level was nondetected. The results Tom the originai digesaon are reported
on the Form | for this sample.

Lab Control Spikes: No prodlems.
Marmrix Spike(s) (and MSD): No problems.
Duplicate(s) (LCSD and MSD): No prodiems.

Serial Dilution (TCP): No problems,

KaREe] N
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1700 West Albany / Broken Amow, Qklahoma 74012/ Office (918) 2€1+2858 / Fax (918) 22].2¢00

. @

~ SWS846 MDLs: The [DL column on the Forzt 10s contin our MDLs rather than [DLs and the
CRDL column on the Form 10s contin our PQLS rather than CRDLs, MDLs are done oz ao
annual basis (SWOK SOQP states berween November and February) instead of rguining the
quarterly change needed for [DLs.

Sineerely,

\; -

Susan S. Turzer Jor...
Deborak J. [pman
[norganic Program Manage:
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| SQUTHWEST LABORATORY OF OKLAHOMA. INC. 1
m@%mm@ N ANALYTICAL & TECHNICAL SERVICES, INC,

40 West Albany ; Broxen Arrsw, Oklaloma =2012 Officz (918) 21.2828, Fax (918) 2%].0200

SDG NARRATIVE

CONTRACT: TECHLAW DATE: January 14,2000
CASE: 41450 SOW NO.: SW846
SDG: 41450 EPISODE NOQ.: 41450

INORGANTC METAL FRACTTON;

Four total anc fve cissoived sampies pius two MS/MSD's were suzmited for iCP ane Eg anajvsis. No
maror sroviems occurred during e c:z:snon or analyses of these sampies, Please se= the DC-i
(Sampie Log-in She=t) for sample conditions and ceoler semperanires at TRCW|MTL The sampie’s analvses
were compiete according to the following:

SWI SOP =% Method SOP i« based
S WTLerv-208 SWE26 3010A. 3030A. & 80108
SWL-0N-207 SW8a6 TETNA & TAT A

[nitial and Continuing Calibrarion Checks: No prodlems,

Inirial and Continuing Calibration Blanks: Tae following slements showee low ievel concanm=tions
below the Conmac: Required Detecdon Limit in the Caiibration Blanks: Sb. Mg, Mg, NL & Cu. Ne
action reguired,

Lineariry near the CRDL (CRA & CRI): No problems.

Prepararion Blanks: The foilowing clements showed low level concentrations beiow e Contac:
Required Detection Limit in the Preparation Blank: Cu. No action required.

Lab Coatrof $pikes: No provlems,

Marrix Spikes (and MSD): No problems,

Duplicates (LCSD and MSD): No groblems.

Serial Dilution (ICP): The serial dilutior was outside the conmol limits of 10% sor the toilowing
elements: Dissolved memise Mg, (ot memis- Za, All associated sampies were tlagged with an "E" on
Form I's. No acton requires,

SW8d6 VIDLs Tae [DL column on the Form 10s contain our MDLs rather than IDLs and the CROL
column o Form 10s comain cur PQLS mather than CRDLs, MDLs are done on an annual basis
(SWOK SOP states betwesn November and Fezruary) instead of requinng the quarterly change nesded
for [DLs.

lnorganic Program Manager

LI ¢ DEGINS ¢ Gard
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————=—| SOUTHWEST LABORATORY OF OKLAHOMA. INC. )

MERICAN ANALYTICAL & TECHNICAL SERVICES. INC.

P

e i To Wezt Albany / Broken Arrow, Okladioma 74012 / Otfies (918) 251-2858 / Fax (9183) 2¢1.2€00

SRG NARRATIVE
CONTRACT: TECHLAW DATE: January 14, 2000
CASE: 41407 SOW NO.: SW846
SDG: 41407 EPISODE NO.: 41407

INORGANIC VIETAL FRACTION:

Seven water samples pius one MS/MSD were suzmined for IC? and Hg analysis, No mzjor proviems
ocsurred during the digestion or analyses of these sampies, Please ses the DC-i (Samgie Log-[n Shes?)
for sampie condidors and ¢ooler temperanures at reczizt, Toe sameic’s analysis was completed
according ‘o the foilowing:

SWI SOPpP ¢ Method SOP iy haser
SWL-[N-20F SWS26 Z010A. 3050-. & 60108
SWL-IN-207 SW348 74704 & 2T A

[nidal und Continuing Calibratior Checks: No problems,

Initial and Condinuing Calibration Blanks: Tae following elements showed low leve] conczaratons
below the Conzac: Required Detection Limit in the Calitraden Blanks: Ba. Cd. Cuw. Ni. Se, TL & U, No
action required,

Linearity near the CRDL (CRA & CRI): No problems,

Preparadon Blanks: Tze following elements showed low leve! concaaradons below the Conmace
Reguired Detection Limit in the Preparation Blank: Cd Cu, Se, & U, No actdon reguired,

Lab Coarrol Spikes: No proplems.

Marrix Spike (.1nd MSD): No proviems.

Duplicares (LCSD and MSD): No problems.

Serial Dilution (IC?): No proble=s.

SW846 MDLs: The [DL column on the Form 10s contain our MDLs sather than IDLs and the CRDL
column on the Form 10s contain our PQLS rather than CRDLs. MDLs are done on an annual basis
(SWOK SOP stazes between November and February) instead of requiring the quartezly change needed
for IDLs.

[norganic Program Manager

eI s (G0 « G
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SQU STILA ATORY OF MA. TN

1700 West Albany / Broken Arrow. Oklanoma 74012/ Ofice (913) 251.2858 / Fax (913) 221.2206

SDG_NARRATIVE
CONTRACT: TECELAW DATE: 1/12/00
CASE: 41405 SOW NO.: SW846
SDG: 41408 EPISODE NO.: 41405
INORGANTC METAL F ON;

Seven water sampies. plus one marrix spike and one mamix spike duplicate were subrined for
ICP analysis. No maior provlems occurred during e digestion or analysis of these samples,
Please se= the DC-i (Sample Log-in Sheet) for sampie condizions and cooler wemperanires ot
recsizt, Tae sampie’s anaivses was compieted according to the ollowing:

L XY )

SWI SOP Method SOP s based
SWL-TN-203 SW8=6 30104, 3050A. 6010B

The samples were Siter= prior o analysis, Thae Form 13 indicates the voiume of sampie Hltered
grior to anaiysis.

Initial and Cortinuing Calibration Checks: No probless.
Inirial and Continuing Calibradon Blanks: No problems,
Linearity near the CRDL (CRA & CRI): No problems,
Lab Coatroi Spikes: No grovlezs.

Marrix Spikes (and MSD): No proclems,

Duplicates (and MSD): No proolems.

Serial Dilution (ICP): The water serial dilution was outside he conrrol limits of 10% for the
following ejements: K, Na All associated samples were :lagged with an "E” on Form ['s,
No acdon reguired.

SW846 MDLs: The IDL column on the Form 10s conmin our MDLs rather than [DLs and the
CRDL coiumn on e Form 10s contain our PQLS ramer than CRDLs, MDLs are done on an
anaual basis (SWOK SOP states tenweszn November and February) instead of requiring the
quarteriv change nesced for IDLs.

Sincerely,

4—.—-——-—
b’%
Susan S, Tumer for ...
Deborab I, Inman

[norganic Program Manager
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1700 Wesz Ajbany / Sroxen Arrow, Oklanoma 74012 " Offiez (913) 221.2338 / Fax (918)251.249¢
6 - G

SDG_NARRATIVE
CONTRACT: TECHLAW DATE: 1/18/00
CASE: 41538 SOW NO.: SW846
SDG: 41538 EPISODE NO.: 41535
INORGANIC METAL FRACTION:

Three water samples wers subminted or [CP analysis. No major problems occurred during the
digeston or analysis of these samples, Please see the DC-1 (Sampie Log-in She=e) for sample
concitions and cooler iemperacures at receipt. The sampie’s analyses was completed aczording

10 the Jollowizg:

SWI S0P d Methgd SOP is hased
SWL-IN-203 SW846 3010A. 3030A. 60108

Initial and Coarrnuing Caiibrarion Checks: No prosiems,

Inirial and Condnuing Calibrartion Blanks: The rollowing elements scowed low level
concentatons below the Conmact Reguired Detection Limit in the Calibraton Slanks: U/

No acton requirsd

Linearity near the CRDL (CRA & CRI): No problems.
Preparation Blanks: No proplems,

Lab Control Spikes: No prodlems,

Duplicates (LCSD): No proviezs.

SW846 MDLs: The IDL column on the Form (0s contain our MDLs rather than IDLs and the
CRDL column on the Form 10s conmin our PQLS rather than CRDOLs. MDLs are done ¢a an
annual basis (SWOK SOP sttes betwesn November and February) instead of requiring the
quarterly caange nesced for [DLs.

Sineerely,
= —
%
Susan S. Turner for...
Deborah J, Inman

[norgazic Program Marager
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“NORGANTC ANALYSES
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g S T NC.
1700 West Albany / Brokea Asrow, Qklanoma 74012/ Otfice (918) 2412858 / Fax (918) 251-240¢

SDG NARRATIVE
CONTRACT: TECHLAW DATE: 1/12/00
CASE: 41451 SOW NQ.: SW846
SDG: 41451 EPISODE NO.: 41451
RGAN N;

Four water samples were submitted for [CP analysis, No major problems oczurrsd during the
digestion or anaiysis of Wese samples, Please see the DC-1 (Sample Log-in Shees) for sample
cozditions and cooler temperatures at reczipt. The sampic’s analyses was compieted according
t0 the following:

SWI SOP + Method SOP {4 based
SWL-IN-205 SW346 5010A. 3050A. 6010B

The samples wers Jltered prior 1o analysis. The Form 13 [ndicates the voiume of sampie Sitersd

grior to analysis.
Initial and Continuing Calibration Checks: No problems,

Iritial and Continuing Calibration Blanks: Tae following clements showed low level
concentrations below the Conmract Required Detsction Limit in the Calibraton Blanks: Mg //
No acdon required.

Linearity near the CRDL (CRA & CRI): No problems,

SW846 MDLs: The IDL column on the Form 10s contain our MDLs rather than IDLs and the
CRDL column on the Form 10s contain our PQLS rather than CRDLs. MDLs are done on 2a
acnual Sasis (SWOK SOP states petween November and February) instead of requiring the
quartesly change sezdec for T,

Sincerely,

o ———

Susan S, Tumer for ...
Deporah J. Ioman
[norganic Program Manages

’—‘
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SQUTHWEST LABORATORY OF ORKLAHOMA, INC.
1700 West Albany / Broken Arrow, Oklanoma 74012 Otfce (918) 24812858 / Fax (518) 251.2599

A RRA
CONTRACT: TECHLAW DATE: 1/17/00
CASE: 41488 SOW NQ.: SW816
SDG: 41488 EPISODE NO.: 41488

INORGANIC VIETAL FRACTION:

Thres dissolved and one towl water samples wers submire for [CP analysis. No major
preoiemms ocswrred duning e digestion or analysis of these samples. Please ses the DC-1
(Sarapie Log-in Snee) for sampie conditions and cooier temperanures at receist. The sample's
anaiyses was compicted according 0 the foilowing:

WLeIN-20F SW826 Z010A. 5050, 5010B

Initial and Conrinuing Calibrarion Checks: No probiems.

Initial and Continuing Calibration Blanks: The following elements showed low level
concezatons below the Contrac: Reguired Detection Limit iz the Calibraton Blanks: Mg/
No actiorn reguired,

Linearity near the CRDL (CRA & CRI): No problems.
Preparation Blanks: No proclems,

Lab Coarrol Spikes: No proviems.

Duplicares (LCSD): No proplezs.

SW846 MDLs: Tae IDL column on the Form |0s contain our MDLs rather than [DLs and the
CRDL colurmz en the Form 10s contain our PQLS rather tan CRDLs. MDLs are dene on an
anzual basis (SWOK SOP states betweez November and February) instead of requiring the
quare=ly change nesded for [DLs,

Sinesrely,

[ -—

susan S. Turzer tor ...
Deborah J. Inman

[norganic Program Manager
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018) 251.2858. Fax (918) 2%1.2599

SDE NARRATIVE
CONTRACT: TECHLAW DATE: 1/14/2000
CASE: 41334 SOW NOQ.: SW846’
SDG: 41554 EPISODE NO.: 41534

. N kY N
Ten soil samples plus one MS/MSD were submined for IC? anc Hg asalysis. No major problems
ocsursed during the digestion or analyses of these samples. Please see the DC-1 (Sample Log-In Shes:
for sample condidons azd cooler temperanires at receipt. The sample’s anaivsis were compieted
aceording ‘o the following:

. SWI, SQPp 4 Method SQP is hased
- SWL-IN-202 SWeL6 3010A. 30304, & 60108
SWL-IN=-207 SW8L6 Td70A & 74Tl

This is an addenduwn package for 1534 10 include the results of the arsenic and aickel anaivsis on these
sampies. The results for arsexic and aickel were ominted Fom the original package. Theretore an
addendum forms package was created to {IX this oversigat.

. Initial 2nd Continuing Calibration Checks: No problems,

Initial and Continuing Calibration Blanks: The foilowing elements showed low level conceatatons
below tae Conmact Required Detecon Limit in the Calibration Blaaks: Sb. Tl Ag, & Hg. No action

requirec.

Linearity near the CROL (CR4 & CRY): The CRI standard was suside ef our in-house warzing
limits o 70 - 130%R for the following elements: Se & U, No action required,

Preparation Blanks: The following elements showed low level concearatons delow the Contract
Required Detzesion Limit in the Preparadon Blank: Ba. Ni Cd. Ag, & Za. No acton required,

Lab Conrtrol Spikes: No problems.

- Marrix Spike (and MSD): The foilowing element was outsice the conol limits of 78-128% recovery:
Sb. All associated samples were dagged wit a "N on Form U's, No action required.

Duplicates (LCSD and MSD): No problems.

Serial Dilution (ICP): No problems,

OUIR ¢ QBGEON » GO




West Albany / Broken Arrow, Qklaboma 74012/ Offfes (918) 2%1.2858 / Fax (918) 241.2500 . E

' _ SW846 MIDLs: Tze [DL column on the Forn 10s contain our MDLs rather than
oo IDLs and the CRDL column on the Forz 10s contain our PQLS rather thaa CRDLs.” MDLs are doze on
" apannual basis (SWOK SOP states betweea November and February) instead of requiring the quarterly
. change needed for [DLs.

L -V ’
R o chora.h by
Inorgamt. P*ognm Marzager
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SOUTHWEST LA BORATORY OF OKLAHOMA, INC. -

100 West Ajbany / Broxen Arrow, Oklanoma 74012/ Otficz 1918) 221-23%8 / Fax (9181 251.2299

SDG_VARRATTVE
CONTRACT: TECHLAW DATE: 1/24/00
CASE: 41509 SOW NO.: SW846
SDG: 41509A EPISODE NO.: 41509

INORGANIC METAL FRACTION:

Twenty soil samples., slus one magix spike and one mamix spike cupiicate wers submined for
1CP and Mg anaiysis. No major proolems oesurred during e digesnon or analysis ot these
samgies. Please see the DC-1 (Sazmzle Log-in Shest) for sampie conditions and ¢ovier
temgeratures &t secsizt, The sampic’s anaiyses was compie: ¢ according 0 e foilowizg:

SWI SOP = Method SOP is based
SWL.Ne208 SWS846 20104, 3050A. 6010B
SWL-DN-207 SW8LE TAT0A & TT1A

Inivial and Conrinuing Calibration Checiks: No zropiems.

Inigal and Continuing Calibranon Blanks: Tae foilowing eiexeats snowed low level
concesmanons selow the Conmae: Reguired Detecdon Limis in the Calieranon Blanks: Sb. Co,
As. TV, U  No acton required.

Linearity near the CRDL (CRA & CRI): Thae CRI stncard was outside of our in-house
warning lizmits of 70 - 130%R or the following slemeats: Sb. Ba. Be, Ag  No aczon required,

Preparadon Blanks: Tae following elemests showed low level conczamations telow the
Contract Required Detecsion Limit in the Preparaton Blazk: Cd. Co, Ci Sty As, V. 22
No acton requirec.

Lab Control Spikes: No prodiems.

Marrix Spikes (and MSD): Tae following elements were outside the conrol limits of 75-125%

tecovery: Sb, U All associared sampies were laggea wath 2 "N" on Form ['s.
No action required,

Dupiicates (LCSD and MSD): No prodlezs.

Serial Dilution (ICP): No provlems.

SWS46 MDL3: Tae IDL solumn on the Form 10s conuin our MDLs rather than IDLs and the
CROL solums on the Form 108 conmiz cur PQLS rather than CROLs. MILs are done cnan

agzual basis (SWOK SOP states berween November and Feruary) instead of requiring the

quartezly change aeeded Sor [DLs. e e

Simegrely,

Susan S, Turner or ...
Desora . Icmarn
inorganic Program Manager
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- -. - em =hith

Cacrmoum
Cszal:
-oCper
~8AaC
Mezouizy
Nickel
Selexium_
THd0«ll-4 (Silvaecr
7440-28-0 [Tmallium_
T44C-52-2 |Vazmacdium
7440-66-5 |Jin
Taa0=52«2 [Cranium__

3
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LELTRRLRER R R ey
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LY B3 BN BY BY B BS B

Lo &

€31 C 4

€ A
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N
slex= 3efzsza:; 3RCOWY edxiTy Zels

Color Afser: YELLCW Clazizy Afces

L Texture:  MEDIGM
: CCERR Tifaces: -

i

. Ccrmexnts:




Zac Name: SCUTEWEST_IA3.C

. waly Ccde: SWOK

INCRGANZC ANAS

F_CK
se NC.:

Maczie (seil/wacexs): SCIo_

- Level (low/med):
-k Sellics:

-
oW

aw e
-

~308

SneTACT e CEAn

SAS Ne.:

CINT SAMPLE O
3C-3 l

- e l
Swly NO.! SwdUZA
s camnlie ID: 415Q09.03
Dace Racervred: 22/.7/998

Capeemzzaciss Tnits (ug/l eI me/kg dry welghz): MG/XG
!
CAS Je. Azalvze |Coneszermasisz|Cl M
AN 0GRy | mecamEny S.ad|wl N e
T440=38=1 [AXTEniC__ Lew|_ F_
T440=38=2 [2azium 3.9 7!
*i40=4o-7 [Sexrlliin 0.4313 £
7440-43-8 |Cadhnum_ | —0.:2|3|——I=]!
Td4Q-48~+ |CSZa.t =.2|3 L
~440-3C-2 |Sopgex 2,213 teT
T43¢-32-1 |Sead EPY B —
T430=-97=5 |MexTuly _ 5.00|3 AV
~440=02-0 |Nickel A0 I it -0
T782-48~-2 |Selenium Jg.35d c_
7d440-22-4 |Silvex 0.23(T Fa
7440-28-0 |TRAlliTm 0.36|T N
7340=62=-2 |Vazacium_ 3.6 2_
T440-66-6 |Zin E— - -
Ta40=-61-2 |Ukanium_ LIE|_N 2_

K : ': a ey,
' Coler Sefore: BRCWN SLazity Selcre: Taxsuze:  MEDITM.
 Coler After: YELLCHW Clazity After: UTWEAR_ AztifacTs: _ coelus
‘l“.‘.‘ e, : " —
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pR CLLZNT SAMPL=

ﬂ‘d
SE§TICITE CRGANICS ANALYSIS DATA SEEET

NC.

- man -~ e -
- 02 S

Lap Name: SwL-TULSA

Lab Coce: SWCK Case Ne.: TZCEL  SDG Ne.: 4.SCe

= ma e o

Magrix: (soil/watex) SCIU Las Sample ID: LILILS

S3

Sample we/vel: 30.0 {(g/mi) G Lap File I3

% Moigtura: 0 Cecanzed: (¥/N) __ Dace Received:

Sx=riacsicn:  (SepF/Cont/Sexc) seNe

Cancencrated Zxsracs Veoume: =C0co (ul) Sacae AnaLvzed: 12/2§8/82

- e

Tace Tworaczed:nl/LE/S

L2

(8]

~njecticn Velume: C.5(ul) Dilusizn Fagmoo:
GPC Cleznus: (/) N sE: 7.¢ Sulfue Cleamum: (LW
CONCINTRATICN UNCoTs:
CAS NC. CoMECTYT (ug/Z ez ue/Xe) UG/XG
12674-21-2e---==AzzCclicT-101 348
2::94-28-2------A::c}c:-:::: il
Lll4lelf-5es===-AN0C.CT-2230 33
53450420 =0accma=Ar0Cicr-L242 33y
1267228-6mmmaeAracler-2048 33
21097-59al-me===AX3ClcT-2254 33|
1.08682e5-macm=ATCCior-L260 BCG’
Surracate amcunc spixed 5.67|
|

PSTS1S 1313

". FCRM I 2257

SIGR « (ICCONS ¢ G )




' Lab Name: SWL-TULSA

zab Code: SWOK

Bl

CMatxie:
| Sample wt/vel:
% Meistcure: )

© Dxmracticn:

PESTICIDE ORGANICS ANALYSIS DATA SEZET

s i

Case Je¢.:

(sciL/watex] SQIL

decanzed:

(SenF/Caons/Sene)

. Concentratad IZxzracs Velume:

‘Intecticn Veiume: Q.5 (ul)
GPC Cleanuzs: (¥/8) N

TCQAS NC.

v
s aaid

=3

COMZCTNT

-

30.0 (g/=i) G

(v/¥)
seNe
20000 ()

7.2

SNCZN
(ug/a

SCG Ne.:

CLIENT SAMELE NC.

LRLaL8S8E

+.509
Laz Sample ID:

wak File ID:

Lo.21983

Sace Received:

Daze Ixsraczed:lIi/L3/89

Zate Analysed: LI/28/99
ilucicon TacmIT: .9

Susfux Cleamupm: (Y/N) N

TSy w i W -——
LY o TR Y P .

or wg/Xg) TG/XKG Q

‘waVles =

12088~82=5=mn=usd0Cloz~

Surragate amcunt spiked

no6T4=Lles=meamArnclor-2014
LLl04=28=lemane=Axaclon-20200
alldlelf=5~m=e==Axccler-1232
§3469-2l=0mmamw=proglor-
1267200 fcnan=Axacler-1248

11087 =88alnnaneinalor=1254

a7

=60

]
1
320
- A d
33 v
- - o d
33 "
33 o]
- - L d
33 v
- b d
33 ”
= ‘l"
.67
I

FCRM I 2EST




PESTICIDE ORGANICTS TANAZYSIS SATA SHIZT

Zab Name: SWL-TCTaSA
walb Code: SWCK Case No.:
Matzix: (geil/water) SCIL
Sample wt/vcl: .8
. % Melsture:r 15
Zxcracticn: (SepF/Cznt/Sexnc
Congentrated Ixcoract Velume:
Injection Velume: £.5(ul)

GPC Cleanus: (Z/N) N

CAS MC,

Cazanzed:

SoMPOTYD

s,

(g/mL) G

(¥/xN)
SCNC
20000 (uL)

oG Ne.: 453508

Laz Sample ID: 4LECSs.22

- p - -
@D TLaf aw!

anfemigg

sate Recsived: LI/LT,
caze Zxzraczed:lLl/L5/98

Zaze Amalyzed: Ll2/28/898

Jilutien Facter: .
Suliur CSleanup: (YN N
CRVCENTZATISN TNITS:
{ue/l exr ug/Xe! JG/XKG -

»

:..7.09/--_19- L X X *'—c Q=
12.096-82-5-=--=AC

Surssgate amount sSyiked

53468-2L-0mem=wadvocler-1242
L2672-29~ o------Ascclc:-zz
~2589
wCr=-al6l

bl Rl ~ATsciexr-L0l6
2.l04=28-2me~---Axoclor-1222
nLldl-l6-5eemm==Azoeler-L232

48

LILILI LILILILD
~3-1-2-3-1-1~1

~)
-5
LY

aacieicicic

(GO « OG0 0O s GG




wbe) SINT SAMPLE NO.
SESTTCIIE ORGANTCS ANALYSTS DATA SHEET l
‘Lab Name: SWL-TTLSA

CC-4MS ' .
. @
zab Ceode: SWOR Case No.: TECHEL S2G No.: aL509
sab Sample ID: 41508.24MS

Maszix: (scil/wa:e:) s

' Samgle we/vel: 30.3 (g/72) G Lak File ID:

¥ Meigturer L4 cecanzed: (¥/Nj __ Date Received: LI/.7/8¢

- Ex::ac:icﬁ: {SepF/Cont/Sexng) SCNC - Cate Ixtraczed:ll/Ls/98

. Concsxntrazed Ixrract Velume: 20000 (un) Saze Azalyzec: Ll/i8/98
. ?H~,Injec:ion Velume: 0.5(ul) Dilumion Tacmar: -,
. ;:.-,.-,.:;:Gpc Cleamup:  (¥/¥) X sE: 8.7 Sulfa» Cleazuz: (7/N) N

- . CONCENTRATICON TN=7S:
CAS NO. - CSMPCTND (ug/Z exr ug/Xg) TG/XS Q

bl ST A G L Arecleor-10L5 380
12204=28=2c=ma=n Axccler=1221 >8 v
rlldlelf=Smanan=iAroclor-1232 38 og
§3469«-21afmmwmaairaclor-1242 38 v
12672=20mg === Anpclor-1248 38 o)
38 oy

12097=60almnmnnadxscler-1254

13096-82=5m-wunm=Aracler-2260 340 ' '

Surrsgate amount spiked

FOCRM T PEST




plbe SUIENT SAMELE

PESTICIZE CRGANZICS ANALYSIS DATA SEEZT

Lak Name: SWl-TouSA !

wan Code: SWCK Case Nc.: TI=C=L S50G Ve.: 4z2¢
Mazm=ise: (sgil/waser) SQIL ~as SampLe o2 <13Q%.28MST

Sample wt/vel: 33.3 (g/m2) G

¥ Moisture: 4 decanzed: (¥/N) sace Received: L2/.7/9¢

Exzracticn: (SemF/Cznt/Senc) seNg Sace Ixoracted:il L5, B¢

Cozcencrated IxTtract Velume: ~0000 (i) Date Analvced: 12,°22.3¢
cnjecticn Velume: 0.5{u) Silusien Facssr: A

GZC Cleanup: (v/m N sE: 8.7 Suliur Cleanmup: Y/N N

::-' o m:::x H-.:.:s:

CAS XC. CSMECTNT (ug/L or uc/Xz) TG/XG ot
L2674ellel-meeacpdmoclior-L008 chrd ol
12204=28n~2-m=m-=ArcCiCr-1222 34 T
=ll4l-15-5-~--=-~~Axcclor-1232 34 T
£346%=2l-9e--=m=Axscicr-12420 S| [*]
12672-20=0--==caAXCCOr~1248 e 1}
12097-58«le==en=prccoior-1084 34 [of
2l096egleSmmmm=ep cClor=-2260 330
Surrogate amcuznt sziked 3,84

SR o DGO e OGHY




s CLIZNT SAMPLZ XNC.
PESTICIZE QRGANICS ANAIYSIS DATA SEZZT |

CC=8A , '
Lab Name: SWL=-TTLSA "I"

Zab Coce: SWOK Case Nc.: TSCEL  SIG No.: 41509
~ab Sammle ID: QLS50
Sab Tile IO

w
[ §)
L1

Macoix: (seil/wazmer) SCIL

y Sample wt/vel: 30.2 (g/mL) G

%¥ Molscuxe: 10 decanted: (¥/W) __ caze Received: 12/27/88

==acticn: (SemF/Cezt/Scnc) SCNC Date Ixeracted:ll/L3/98
Caneenzrated Ixzract VeLume: 0000 (u) Case AnaLysmecd: 12/2§/89
ndecticn Veliume: 0.5 (ul) Siluzien Tacueox .0
GPC Cleanus: (¥/N) N s&: 8.3 Suldus Cleanuz: (YN N

CONCINTRATICN TNITS:

CAS XC. CIMECTAD (we/s cr ug/Xg) CG/XG Q

toETa=ll et enmmenAroclor-L005
204 =na8=lemenuuiraclor-loaa
-~ A

Sttt et e mnnnandAraclor-1230

53469=20afmmeanAraclor=-1242
16729 ufnmmmeaAnCClor~12408
22087 eg8alennnnadraclor-1054
21096 =-8Encanan Argelor=-1a6Q

LI LILILI LY
Ty O G 00,
agojcicicicict

~3
[A]
(2]

Surrsgate amcunt spliiked

FORM I PEST




2 CLIZNT SAMFLZ NC.
PESTZCIDE ORGANICS ANALYSIS DATA SE=ZZT

. - -
. ':..-S:a

Lak Name: SWL-TumSA

Zab Code: SWCK Case Ne&.: TZCEL SoG Ne.: «L50Q
Mag=ix: (seil/watex) STI. —az Samzla ID: 4L83%.27

Sample wz/vel: 3c.C (g/mL)

- - e -

G
% Mcisture: L9 decanzed: (7/N; Sace Received: LI/17/9¢
Extracticn: (SepF/Cont/Senc) SCNC Sate Zxtracted:il/Ls/99

Cencencrated Ixmract Velume: =¢000 (ul) Saze Azmalwvsed: 12,/28/3¢

o - sk

Injecticn Velume: 0.5 (ul) Siluticen Fagter: =3
GFC Cleanup: (?/N) N pE: 8.2 Suldur Cleanup: (YU/N! N

CONCINTFATICN UNITS!:

CAS XNC. CIM2CTAD v/l or 2c/Xe) TG/XE a
12674=1lel-ecaacAraclor-10Ll6 4:i o
1o204-28-2e-mm-=Axgclor-L220 “z o
Lildl-l§-Se----cAxcclor-1232 s )
§53465-22-9---==rAxcclor-1242 i S
22672208 ==-=-=cArocler-1248 s T
1.097-52-L----=-Axccler-2254 as ot
100862325 =emem=ArCcCior~1250 -s -
Surrsgacte amount spixed g.22

. FORM I PEST

OB s HEGOd» O




. | ba) CoLoENT SAMBLE NC.
SESTTCTIE ORGANTCS ANALYSTS DATA SHEEST '

cc-¢ .

4

Labh Name: SWL=-TULSA
Tabk Code: SWCK Case Ne.: TECE. SDG No.: 4L509

Ma:ﬁix: (seil/wasex) SCIZo Lalk Sample ID: {1538.28

'-Sanple we/val: 30.2 (g/mil) G Lak File ID:
% Wo_s‘** : 2z decanzed: (Y/N) __ Daza Recsived: 12/17/89
‘axtzac-_ n: (SepF/Conc/Scnc! SCNC Date Exuraczed:il/l8/8s ¢
Cencentrated ZxTracs velume: 20000 (ul) Date Analyzed: 1I/38/9
:njec:icn Velume: O.S(uL) Diluzien Factaxm: -0
G2C Cleanus: (v/@) ¥ oE: 8.8 Sulfur Qieazmup: (¥/N) N

CONCINTRATICON UNZTS!
CAS NO. coMPCTND (g/L ox ug/Ke) TG/ARG Q

b

e T4 iledmmmm=n A.."'"‘c:...c"‘-‘O" ] <C! ")
:::04-28-2 ----- ~AXQClCI-1los 10 )
P ‘6-:------A:cc’c- =232 <0 [
§3469=31ud======Aroclor-1242 49 =
“"6/"-"‘0 fummencAroclor-1248 4 T

97=59=lemesn=Arcelor«054 40 T
‘.:0%-8.-5- ----- Areclox-2260 40 |} .
Surzsgate amcunt spiked g..8

FORM I PEST




=2 oI
Se8T=CooE ORGANICS ANALYSZS SATA SHEZT

Lab Name: SWL-TUnLSA

nab Czde: SWOK Case YNe¢.: TZCE=  SCG Ne.: 4Iszee

Maermix: (seil/water) SCLL naz Sample ID2: 4L306,28
Sample wt/vol: 36.8 (g/mi} G Zab File Io:
¥ Mcisguze: LS Gecanced: (Z/N) __ Dasze Recelved: L2/.7/8

Q QQ

Sx=racticn: (Sepr/Cent/Sczc) SCNC Date IZxzrzaczed:ll/L

IH,A

g/ae

Concentracas IxTracs Volume: 2000 L) Saze Analvzed: L2/28/¢9¢

Injecticn Velume: 0.5 (ul) iluzizn Factor: he!
G2¢ Cleanmuz:  (¥/N) N SH: 8.7 Sulfuxr Cleamuzm: (YN N
CONCINTRATION TWITS:
CAS NC. COMECTND (ug/L 2xr ug/¥g) CG/XG o)
22674=1L-Cuem==AncClor-L02 38! o1
22104-28-2------Azccicr-1II1 38| T
:.:.:.4.”-.-:.6-5------A::c;c:-:.:'.s.': i8 o)
=346°- -9------3.::-0“-:242 38 g
2672=28=6-=====-Axoclor-12438 58 oy
--oo -5 P wl -..----A_cc._cn-.""" 38 g
2086=32=5=====eAxscler-1260 28 ol
Surrsoate amcunt spiked T.54

BB s (00 0AJs S0




' Lab Cade:

“. Iajeesien Velume:

: - GSC Cleamug:

LR
el

TICIZE CRGANICS ANALYSIS DATA S&EEET

P

SWL-TULSA
SWCK

Lab Name:

R m——
- b b avsind

Case YNao.:

SO9G Ne.: <1509

Mazzix: (scil/water) SQIL Lak Sample ID: 4L508.30
 sample we/vel: 3n.2 (g/mi) G Zab File ID:

% Moistuze: 23 cdecanted: (Y/N) __ Dace Received: L2/17/8¢

Dxmracsicn:  (SepF/Cont/Seac) soNe Date Ixzraczed:ll/23/98

""1  Concentzazed Ixzracst Velume: 20000 (ul) Sate Azmalyzed: 13/38/9¢8

¢.5(ul)

/3 N

CAS NC. CIMECTND

-l Vyvim s

2liution Jaezsr:

Suliux Cleanur:

CONCSNTRATION TNITS:
(ug/a or ug/Xg) UG/XS

=.0
N

<

nRETd =il Axcclex=-20Ls
12104-28=2aca=- =Arceler.1222
lii4l=l6=Snanen= Arceleor-1232
53450821 ~fnmmacedroclor=1242
12672=28=Gmmnmn== Arsclor-1248

LL087=69=L=msuniroalor-2284

T ll086=B8lefmmanmaprpelor-0250

Suxrsgate ameunt spiked

@

FIF I N N

Begsgagsgeqepe

Lt

L

aacidgcicic




plbo) CLIZNT SANMELZ XNC.
PESTCCIDE CRGANICS ANALYSIS DATA SZEZEZT

. C=-3

Laly Name: SwoL-"CTLSA

‘Lab Code: SwWCX Case N¢.: TECL S0G Ne.: &4258C¢

Maczix: (secil/water) SOIL Zak Samplie ID: $13098.3%

 Sample we/vel: 32.0 (g/mL) G sas File Io:

 Molsture: 9 decanced: (Y/N) __ Dace Received: 12/17/9%
Ixzraczisn: (Sepr/Csm=t/Sene) SCNC cate Dxtracted:Ll/L9/98

Concenzrated Ixsract Velume: 9000 (ul) caze Azmaly=ed: LI2/28/s¢

njeczion Velume: C.S (v Silutiecn Factsoz: P
GPC Cleanup: {(¥/N) N SE: 8.6 ulfur Cleanuz: (Y/N) N
SNCINTRATRCN SWNITS:
CAS NO. CCMECTNT fug/Z er ug/%eg) UG/XG ot
' S
12674l mmmman Arscior-2016 3s oy
l1.04-28«2-=====Ar0clcr-1222 38 -
1ll4l-lf-Cmmenea Aroeler-1232 3 ")
5346%-20=0=m==== Arcclor-1242 3E -
22672=l0efmmn=n AToclor-1248 a5 -
1209789 emnmaa ANOClex-1254 3E v
12096-32-5=-==== Aroclexr-1260 ag r
Surrsgate amcunt spiked 7.08

| . FORM I PEST

PIIM s 0GOS+ G Y




e

(%)

SOUTHWEST LABORATORY OF OKLAHOMA -

1700 West Albany, Swte A/ Broken Arrow, OK 74012 4

018-251-2858 0

_ &

SpG NARRATIVE &

G

CLIENT: TECHLAW . 7
PROJECT: LA PHASE 2 %
sDG: 41536 3

FRACTION: PC3s

2 water samples were exeacied by SW846 mettod 35108 and analyzed for PC3s as aroclors by SW346
method 3082, No major problems ocsurred during the dnalysis of the samples,

Blanks: No corrective action recuired,

Surrogates: No cotrective action required,

No correcave action required,

Laboratorv Conrrol Spike:

Marix Spikes: No correerive action reguirec,

Assgrea of analyte in sample
V(f*fnal volume of extract (M)
Dsnilution facor
Cregalibration facior (1/ng/mi)

cong (ug/L) =

rew Cawan
GC Suvervisor
Ce

Exampie Calculation:
sample # 41536,02msa
analyte 1260 ceak #1 on rx-pes

W(Vievaiume of sampie extracied (Mi)

vin

3z

e

1048,022

750

mi ng

December 30, 1999




oo ' IINT SAMSLE NC.
PESTICISE CRGANSCS ANALYSIS DATA SHEET

'1b-Name: SWL-TTLSA
% nab Code: SWOR Case No.: TEICEL  SOG Ne.: 41336
7 Maesix: (seil/wazer) WATIR == Lab Sample ID: 41536.02
. Sample we/vel: 1000 (g/ml) ML tab File =3:

. % Melsguze: decazzed: (Y/N) __ . Date Received: 12/18/8¢
B ﬁ:ac:i n: (SepF/Cenz/Senc) SEZF Datze Sxzractmed:ll/l0/88
.cQﬁ;en::a:ed Zxoract Volume: 20000 (uk) Date Analv=ed: LI/lg/8¢
::jéééicn Veiume: 0.5{ul) ciouzicz Tactexr: =0

yf ; G2C Cleanuz: (¥W/N) XY SE: 7.3 Suniur Cleanup: (VSN N

CONCINTRATICN TNIUS:
CAS NO. CoMECUND ue/L or ue/Xg) TG/ <

N e T4t el enmeneArCCleT-1008 g -
2ll04=28el=mnn== Arcclore-loal .92 )

. llnd4LelfmSeemmeepraclor=-2232 .0 -
B3460-0ncSennanpdraclior=-1242 2.3 9]
1267228 mmmn== Arcclor-L248 ~.6 o)
ne087=60almmnan mArzelor=l2854 .0 o
~.0 %)

aul86-8lnESmnnnan Arecloxr=-.260

o
(24
o

Surrcgate amount spiked

FORM I PEST
: Q7 ‘ll’




PESTICIOE ORGANCZCS ANALYSIS DATA SHEZT

B Name: SWi-ToaSA

—ak Ccce: SWOK Cage Nc.: T=CD
WATZIR

pefe o)

Mazyix: (scil/watesr)
(g/ml) M
/N

5zZ2F

Sample wz/vel:
cecantec:

(SepF/Cenz/Scne)

¥ Moisuurs:

J. _ac: - .. l

CLoiNT SAM2L=Z XNC.

SOG Nc.: L339
<= Lak Samplile II: 4.336.02

LY -
wan File ID:

- fa o=

-/ -5/

:-n Ino/

Sace Racaived:

ZXoracsec

C:uce:::a-ed Ixoract Velume ~C0CQ (uL) Saze Azaovoed; 1I,2§/¢9¢
Anjecticn Veiume: 0.5 (ul) Siluzisn Fagtaz: =.¢

GPC Cleanus: (¥/N) N sH: 5.2

CAS NO. COM>CUNT

Suliur Cleanty:
-

CuNC"\‘T?.«'.‘.‘:C‘\I NTTS
(ug/m ez ue/Xg) UG/

9

T4ellal~mmm=aproglor-20L5

1L204-48-4------ *-c’cr-- prind
1ll4L-L6-Eramemepxeclen- 12'2

Lol

J4b°-4-'°--‘---A_OC¢C‘ 1o4z

“a67o- a9"'°' ----- A“.‘“C"C"-""e

22097-58-L-=----Axccler-1254

2.086-32=5====~=Axccler-2260

'lll'..l'l'l'l
cirjcictedcye

Suzrogate amount spiked

O OOOoOO0O

L]
[ § ]

D3R e QONEOINY e Ot




SOUTHEWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A/ Broken Astow, OK 74012
918.251.2853

SDO NARRATIVE

- QLIENT: TECHLAW

U« QGG ¢ GO

PROJECT: LA PHASEZ

SDG: <]dll
FRACTION: PCBs

| water and i3 soil samples were exmacted by SW846 methoes 2$10B and 3850, Then analyzed for PC3s
. as aroclors by SW846 method 8082, No major proplems ocowTed during the analvsis of the sampies. | of
the samples conmamed ag aroclor below e reporting limie,

1t should be noted tar SWLO is in the process of updaring our {orm generation sottware 10 ™work™ with the
mos: recent update of metnod 8082, As 2 sesuit, no tform 10's can be generated at this sume for aroclors
other Man 1016 and 1260, This is because under the newest 3082 results for the other arociors are
zalculated using a single point calibration.

Blanks: No correenive acnion requires,
Surrogates: No corrective action required,
" Laboratorv Control Spike: No corrective action required,
Matmx Spikes: No corrective action required,

Example Calculanon:

sambie ® 4141101

anaiy's 1260 puax #1 an rxspest
Ag=yres Of analvie 1N sAMDIA

V(f)=finai voiume of extract (Mi)

Cweliynon tacior

CFacaiipration facior (1/ng/mi)

W(\Ywwaight of sampia extraciad ()

Yemwhy moisture

cong (ug/ke) = o}
1100wy 100)
048] 1
1300.0a .41

6.474

DN\VC:CVE‘_"
GC Supervisor December 22, 1999
v Dec
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S PESTICIDE ORGANICS ANALYSIS DATA SHEZET

Lak: Name: SWL-TULSA

Lab Code: SWCK Case Neo.: TICHD SZG Ne.:

Massi: (scil/watex) SCII

Sample wz/vol: 30.0 (g/m=l) G Lab File ID:

¥ Melszuze: 19 decanzecd: (/N __ - Cate Received: LI/10/88
| Exzxactizn: ({SapF/Cant/Scnc) soNe Sate Ixtracted:ll/L4/8®

. Coneenzrazed Ixsract Velume: 20000 (un) Sate Azalyzed: LI/iT/ss
.nJec:-c Velume: CE(ul) Ziluzien Faczer: .2
G2C Cleanuy: (¥/\ N PE: 7.8 Suldux» Cleazup: (V/W) N

e CONCINTRATION TWITs:
CAS NO. CoMECTNS '"C/- > ue/Xg) UG/XG -

—af@Tan leleemmndroCiCr-L006 - v
T10428-2 messseAXOC CY-llill - [*)
b mmetacsifeSemwewaAraclior=-1222 s )
S5%63=ll=9=m=m=mArocicr=-1242 do )
:267: ef=Gmmmmmadoclor=-2248 s )
ail8T =gl mmme~uiAxcoier=-1280 el [og
1l096=3l=5m====axocier=1260 54 g
Surrsgate amount spiked 8.23
FCRM I PEST

11




oo CLIIVT SAMPLZ Ne.
. 2ESTCTOZ CRGANICS ANALYSTS DATA SHEZT

Lab Name: SWL-TULSA

~ah Ccocde: SWCK Case Ne.: TEICD S2G Ne.:

Mazxzix: (scil/waser) SCIL

G s QOGO+ SR AN

Samgle we/vel: 30.¢ (g/mi) G

% Mcisguxe; w8 cacanzed: (Y/V)

IxTraczicn: (SepF/Cozt/Senc) SCNC IxXTractec: Ll La e
Cencantraged Ixoract Veiume: CCoo(ul) Jacte AnaLwzed: LIVLT.

) T Ve mee T -,

Iniecticn Velume: ¢.5(ul Diluzien Facmor:
GC Cleanuz: (¥/N) N : Suliux Claanus:

CNCIZNTRATRLN YWNITE:!
7%

;:-\S NC. (ug/:. - '.:.g/l(;) TGRS

12674-11eZam=em-=ArCClor-102s
Lli04-28=Z-meemanracler-la20
il elfeSee---uAroclior-lld

346%=Zllafec-ma=iraclor-2242
12672-20nbmenanaroclor-2248
L0875t alemmeanqroclor~-1084q

Ll096=3Z-CSmmmmwapracler-1260

d- 4. da

O-~]100CCG0OO

ccicicicy

g
LN L 2 23

1S

[0)]
[
[ ]

Surrscate ameunt




CLIENT SAMPLE XC.

- .
PESTICIDE CRGANICS ANALYSIS DATA SHEET l. -

_.Zab Vame: SWL-TULSA
. Lab Cede: SWOR
" Matwix: (seil/wacex) SOIZ

Case Ne.: TECEL SZG No.

" sample we/vol:: 3.0 {g/mL

“ % Meizsuws: 26 cacancad:
Tate Sxuracted:il/is/88

. Exewdesienr (SepF/Comt/Seme)  SONC

.Concentrated Zxzract Velume: =30C0 (ul) sate Analyzed: LI/LT/Sf88
v Injecticn Velume: 9.5{wl) Siluzicn Faczer:. ~s
= 7.0 Sulfus Cleanup: (YW N

Tiﬁ;'GPC Cleanup: (¥/N) ¥ L)
' ' CONCINTRATICN TNITS:
. CAS NC. COMECTNT (ug/Z ez uc/Xg) UG/XG -

-~ | LL674-ll-2-==--=AxTeicr-l0LE 44' < |
T lii04-28e2-==e-=-Arocler-l222 S o}
Llidlelf~S=n=s=eArgcleor-2l32 - jof
 5346%-2L~8cennaixaclor-l242 e ")
T 1267220 wfmmmn=aAroclor-1248 Qe o)
o 1 Ll08Teffelmmeneaixoeler-1254 323 . ‘
1L09€=82=5e~====Arocler-1260 o o) '
Surrccate amcunt spiked 8.02

TORM I PEST .




~ Lab Name:
Lak Ccoée: SWCK
Matzix:
sample

¥ Moise

Zxeracticn:

Injecs

GPC Cle

- o=

FESTICIZE

SWL-TTL3A

Case Ne.: T2

ORGANTCS ANALYSIS

STG

Ve,

DATA S=IZZT

- .- -

- Jnit=Taliel

(sgil/watex) SQI s Lab Sample ID: 4L8IL.04
we/vel: 20.9 (g/mL) G Las Tile I3
ure; 5 decanzead: (7/¥N) Daze Raceivad: LI/.0/9¢
(SepF/Csnc/Senc! SCNC Sace IZxsracted:il/l4/8¢
Ceoncsntraced IxTract eiume: 230C0 (ul) Sate Analyvsec: LI/iT/8¢
ien Velume: C.2({ul} cilusien Fagzso: =.C
mus: (¥/%) N TE: 6.3 Sulduor CLegzmuz: I/NIX
CONCINTRATION TNI7T5:
CAS NC. ¢ QOMBCTNT fug,/ 2z ug/de) TG/XG °
- !
1267T4=t el anmaenpmocier-1006 8 ]
Lll04e28-Cecme=eArcCoCr-1020 36 ot
1ililel6-5-==---ArseLor-Llil 3¢ T
2345¢=20w%ummmenpdrgclor-0242 28 =
12672-28-5-n-an-AxcClex-1248 3s S|
22097-60%eL-=-=--AxsC.Cr-1154 124 !
11086-32-5-=m===AzsCcacr-n260 e Si
Surzscace amcunt sziked 7.94
FORM I PEST

ANJB s QOGN s SO




DEST=CIIE ORGANTCS ANATYSIS DATA SuzoT

. Lab:Name: SWiL=TulSa
Zab Code: SWCR Case Ne.: TOCNT SDG Ne.: 4i4nL

Mat:ik: (scil/wazer) SCIT ce>  Lab Sample I3:

-y

. Samzle wz/vel:
¥ Melsture: « deca:“ed: (/N Jace Re

Concanczazed Zxzract Velume: 28C0C (ul) Jaze An

vy

o :("“ -y *yvimd

Indecticn Velume:

.
1

SL“ -'-‘.um

l"'
M
(U]
w0

GPC Cleanus: (¥/¥) N

t

CAS XC. CSMPCINL

30.0 (g/mi) G Zak Tille It

celved:

o Tx=racsien: (SemF/Canz/Sene) s¢NC saze Ixsoraczed::

...‘J"'..‘.CC !

n Facmer

Cleanus

: SNCINTRATION UNITS:
iwe/L oxr ug/XKe)

CG/RG

0

267G ertadnmmnnAraelor-20L
21104-¢8 2--*---n:cc_c:-::::
Ll lirelfeSemanaaimanlamal 230
Sa~6°-5--°------A:'c-c- -—a
CraET el =femmnaaAreclor=-12048
1l 8T g8t cnnmnncirogler=-ni84
22086 =82wSmmmmnadragler-2260

Surrccate amcunt spiked

L1
LIGiLILr LI L

&

[N IF 7OF 1OV s B N

L fe ]
&

agoaccy

1

FORM I PEST




PESTICIDE CRGANCCS ANALYSIS DATA SEEET

La2 Name: SWL=-TULSA
Lad Coce: SWCK
Matrix: (seil - Lap Sample ID: 4Lsll.

QasJFE = QOGACEN) s G )

- -..‘" - —

 Samplie wr/vel: Z File II:

- -

% Mcisture: : (/N - Recaived: L2
Zxzracsicn: (Sen»F/Cznt/Seac) SCNC Ixoracted: il

sneentrated Zitract Velunme: =00C0 (ul) Anacysed: LIV

.njec-- o Veiume: C.2(ul) siluticn Fagusz:

GEC Cleanuy: (2/x%) N sH: 7.2 Sulfux Cleanup: (YN N

C CONCINTRATICN UNITS:
eas Ne. coMPCENT (c/= o= wz/Xg) SG/%G

- 74‘_:“&"'-“-H-UC—C-
——-lb4- ’8 ~l=-~--=Axzclox

I :------A:‘C-C-
S--S.----“--—---n_cc-c-

Lo e

__._-, ,_ ‘G-Q------H_gc___-

S W

0°‘5-o2-"--~---n.‘.‘"‘c--..

m
LrLILIL L)

[¥73 LreX o N tR e NeilysNei]

aoldcfctciay

~1

~1

Surrcgase amcunt spixed

FCRM I 2EsST




-

- ' PESTICISE CRGANICS ANALYSSS

sak:Name: SWL~-TULSA
Lab Code: SWCK

Ma ;ix: (geil/watex) SQIL

30.0 (g/mL) G

n— —
.

Case Ne.: 2L

Sample wz/vel:

. % Melsturs: -

-~

| Extragmicn: (SepF/Csnt/senc) sC

Concencratad Ixoract Velume:

cecanced: (Y/¥) __ .

NC

~coQo(ul;

CLIENT SAMPLE XC

ASC-

ol mpma

-

- e .

CATA SEEZT
SSG Ne.: QL4

Lak Sample ID:
walh File D¢

4oall.062y

SaAze IXTnracted

- -

Sase Recalved: LI/n0/99

ra-1-

s mem) m'/ oo

Jate Azmalyzed: LIy

remige

" Injeczicn Velume: e.8{ul) Jiluzicn Facsteox: =.0
. -GPC Cleanus: (¢v/¥) N sE: 7.3 Sulfur Cleanuz: (V/NI N
e CONCINTRATICN TNCITS:

CAS XC. oty d=lof o por (ug/o ez ug/ig) TG/XG -
l2674=1l-2emm===AxoClor-2016 il g
2ol04=28=2mmmeaaAroelor-2020 i} oy
Lridl=lEmSaceneAregler-2232 i vy
5346%=0i=FammanaraClor-1040 rivs v
akbTaref=fencnaAroclor-0248 T og
2097 =f8ule~~m==aArccler-L254 6358 o)
wa08€-8lwSemmwniroclor-1260 ik ey
Surssgate ameount spiked 7.78

FORM I PEST

|




pa)

PEZSTICITE CRGANCCS ANALYSIS DATA SEEET

Lan Name: SWa-TuoSA

Lap Csce: SWOK Case Nc,: TECZ SoG Ve.: 4l4ll

r. 4m s e

Mac=ix: (soil/watex) SCIL Zak Samzle IZ: 4Lsll,

Samgle wt/wvel: 3.2 (g/ml) G waz Tile I2:

Q7

Meiszuye: w2 decanzed: (Y/N) __ - Received: L1/50
Ixtractisn: (Sepr/Csnt/Senc) SCNC caz raczed:il/1s
Cocnceanzrazad Ixoract Veiume: 20000 (ui

Inseczicn Velume: €.2(ul) RIS

G2C Cleanus: (v/N) N E: 5.9 Sulfur Cleanup:

CONCINTZATIIN CNITS:
CAs MC. CIMECTYC we/L sr we/Xg) TG/XG

89

29

Li6Ta=tlelmaem=uirocler-2006
Liil4elfalememeadraciora-l220
lll4lelfeSaecae=proclor-1222
5346822 =5=~=~=mAzcCler-2242
12672-26cfacemaAroglor-1240
o007 gl arnnnapraelonrsL284
120Ghe8naSammnasArceler-2260

'J

LHOoOLILILILILY

M o Johmoon

urrsocase amcunt spiled

~1

in

aaciqaoicg

q

OB e QOEONS s OO




% Mcismure:

- -

PESTICIOE ORGANZCS ANALYSIZS D

. nak Name: SWL-TTmSA

Lab Czde: SWCKR Case Ne.: TZICTEL
Matzix: (scil/water) SQIZ

Sample we/vel: 30.9 (g/mb) G

7 decan:edf (¥/X)

Extzacticn: (SepF/Csnz/Sexnc)

Concent=ated Sxsract Volume:
0.5 (ul}

'-:nﬁec:i = Velume:
(¥/N) N =H: 6.

»

G2C Cleanup:

CARS NC. CSMPCUND

seNC
Z0000 (wL)

SOG Neo.:

- -
Mad ot =

CLIENT SAMPLE XNC,

o — gy
-

ASC-3-1

L)
b T FTY

zab Sample ID:

Lak File 1D:

&lall.08

Taze Received:
wane

Taze Azalyzed:

Diluzien Facss

Suliur Cleanup:

CONCINTRATICON UNITS:

(ve/

ey uc/Xg) TE/EG

w2/ze/e¢9

Sxemaczed: L2/ a/89

= =.C

Q

SN N

1267T¢=0lelnmnamndroclcr-L0LE
. ik

CLrl04-28=2-mm=weArocler-1222

1-m4I‘:s-s-—----Arcclcr--hJﬂ

vo v w8 -
o« mam

834852208 nmnuaninglor=242

1267200 ufmmmmn=AMaclor-0248

™
08T g0 el ennencAnaelor-l2Sd

, LL096=82=5~=====ATCCisr-L260

Surrcgate amount SpiXed

WLILILI LY LY LY
Uy~ n s uNtR s

~)

.
1
~)

agoicicycy

<

TORM I PEST

®




. pbe CoLoENT SAMPLZ NC.

PESTICICE CRGANTCS ANALYSZS SATA SHEZT

ab 'Name: SWL-TCLSA

rabs Cocde: SWCK Case Nec.,: T=C S0G Ne.: 4s4zl

Macrix: (seil/watex) SCIT cmt Lab Sampie D@ 4L4LL.00

OCH « OGO OV

-

Samgle wo/vel: 30.0 (g/mx) G Las Tile IIT:

% Meisture: 6 decanzed: (Y/N) __ - Sate Received: LI/10/8¢

- - fe o )

Exzraczicn: (SepF/Csnt/Sczc) SCNC Sate Ixoracted:nl/Le /88

Cancenzracad EZxcrzacs Veiunme: 23CC0 (wl) Sasze Amalcced: LI/LT/:@

sntecticn Veliume: .3l Silusiszn FactIo: -

G2C Cleanugz: (2/N) XN TE: 5.3 Sulius Slesmup: (OUNON
- CNCINTRATION TNZLES:

, QAS NC. SoMICTNC (us/= 22 ue/Xg) SG/%G oy
12674-1L-0-m====ATOCLlCX-1025 35 o
252C4-28-2---===ATOC_CX-12I1 35 S
tos4l-l6-5--=---Arcclior-l232 ig -

' 53468=008eecaa-ANCCLCI-L242 ] o
206 Y2el0ufanmsasATTClOZ-1248 25 fos
22097-58alecruamATCCCN=1254 =2
22086=80=5mee-anAraciCcr-2260 o o1
Suzrcgate amount spiked .08

| . FORM I PEST
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L2535 b o Pa=irg=leleg L bl by T=69=L607T%
L] 5¢ P T -I0 IR Y mn—- 9=5T=3TLO9TT,
ol s¢ BT -I0TOOIY = m === 5= TT=69MEE
a sc pd sl ot ed=loboa STRLL LIS - bel ded ipelyd
o st —rEeax L:..:\* ------ T-BI=%0TTT
2 52 9T0T~IOTO0IY == === =T=TT-2L8TT
> ax/on (S%/8n I8 /a0 ZNAD2ND ON S

PSSR X

SaaNEIREONCD

X OINSS) iEnuUesTd InEThS
pee 12SIDES WOTANTIC

§8,/L%/2% IPRIATETY eleC
8§38/T/TRIPRSOTRINT eI

IDIATEONE

85/0%/3%

:C-

ht--r -

D--

£~ C-25Y

‘ON FRaWYS LNEZI0

-
a-N--

Che) -Tod
qet

TSwes et

il e+
LI

hioict - 8 fof

N (N/R)  EnTesTD Ded

1ounTon TOTISRLTD

g's imd
(TR 50
("0) 0000
2NOS
(N/)
5 (mw/3) 0ok
mz0s (==:EM/I:==>"'--EN
NOMS 9POD.qET .
VSTAT-THS TOWEN eI

us5/auen/3ERS)  IWOTIDBIINT

S ' ;ﬁtu-s-c‘\ %

1 PIATTDID
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- -
-
FESTICIDE ORGANICS ANAZYSCS

Lan'Name: SWL-TULSA

an Code: SWCX Case Nc.:

Macsix: (seil/waces) SOIL
30.0 (g/mL) G

(¥/N)

Samgle wt/vel:

¥ Moliscurza: ] dagcanzed:

-=°  Lak Samzle

Je.:

CLIENT SAaM2LZ NC,

SATA SE=EET

ASC-3-32

[ i
pm I

sakb File I3

4.4.5. 5000

Dace Recalived: LI2/10/9¢

Ixtraccion: (SepF/Conz/Senc) SCNC Sate Ixoracted:il/1s/ 89
Concentrated IxTract Velume: 22000 (ul) Sate Analyzed: LI/L7/88
-“Je-._ n Velume 0.5 {uk) siluticn FagteoT: .
GPC ClLeanuz: (/N N DE: 6.3 Suliur Zleanuz: (YN N
. CONCINTRATICON TNITS:
CAsS XC. CTMECTNT '“c/- 2 uwe/de) UG/EG o)
anb74= ----------n.CC-c'-'OLG 55 )
1l204=8m2wene~=ATaC Oorellll 53 ot
.+ Lll4lel§-See===-=Arscicr-L232 53 v
53455=2Ln0cvemc=ArcCilor-1242 53 o]
~2672-28- 6------A:‘c-.- -2248 33 J
120687-52- Leme---Ansclor-1284 528 o
::OQG-B:-S------A: c*--.GO 58 o)
Surrscate amount spiked 7.02
FORM I PEST

DR ¢ QGG ¢ GRS




22 o CLIZNT SAMPLE NC.

PESTICIDE QRGANLCS ANALYSIS DATA SEEZUT

ASC-3=4 '

Zab Name: SWL-TTLSA
Lab Code: SWOK Case No.: TEICE  SDG No.: 44l
©= " Labk Sample ID: 4L4ll.ll

Lak Tile ID:

‘Maexd : (seil/watex) SOIL

:Sample‘w:/vol; 3¢.0 (g/mu) G
z decazted: (¥/N) __ . Date Recsived: 12/13/88

¥ Molszuwe: il :
Extraczicn: (SesF/Conz/Senc) seNe Sacte Ixsracted:il/lé/98
Concantrated Ixtract Volume: 20000 (L) Jaze Analyzed: LI/LT/8s

- Injeeczicn Veliunme: 0.3 {ul) sluzien Factex: ~.C
' GPC Cleaznup: (¥/NI N SE: 7.6 Sullux Claanup: ¥/ XN
CONCENTRATICN TNITS:

CAS NQ. SSMIQUNT (we/a exr wg/Re) TG/XSG ol

. | '
1267d=li=lmmwemmaigeler-l0L6 37 o)
Lll0d=iB8etnnnneeimaclor=1220 7 -
léL=lEeSenaceaadraslen-2230 av v
§l450=Zl=Ocnunaairaeler-2242 37 =}
L2672 ~28 = mmnnaAraclor-1248 37 9
11087608 =lenemandracler-1254 J4a
2086 «wBlnSmmnnnsiaclon-L060 37 o)
Surrocate amcunt spiked 7.2

FORM I PEST . .
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Bb It~ R0 00 === ==0-60~TLOTT

- S i1y SR RLEN-L A AN 11340

ZCTT-20TO0SY e -mC=5T-THITT
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$ENTRRTY INSTNS

ISoeNp S Tommnee
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Explosives Data




SOUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Swite A/ Broken Arraw, OK 74012
918.251.2858
SDC NARRATIVE

CLIENT: TECHLAW

PROJECT: LAPHMASEZ

SDG NO: 414350

FRACTION: EXPLOSIVES ‘

3 water samples were analyzed for explosives by SW-846, metod 8330,

No major problems occurred during the analysis of'the samples,

Blanks: Wo corrective action requires,
Surrogates; No correetive action required,
Laboratory Conrrol Spikes: < out o1’ 28 recoveries were slightly outside coneol limits. no cormecnve

action was taken.

Marrix Spikes: = out o' 28 recoveres and | out ot' |4 RPDs were slightly ourside
control limits, 20 corrective aehon was taken,
Example Calculation:

3aMGle ¥ 41450,10ms
anatyte nmx
As=atea of analyte in sampie o aa2aved
D=ailution facior - -
CFscalicration facior (1/ug/) - 041,208
cone (ug/l) = As D g
[+ ]
- L innrd T <
To411 80
. 1vo.8

ol "‘N’kf‘\ SNLLro
s
“eunifer Freeman
Drew Cowan
GC Supervisor December 21, 1999
i

LM 2 OGO » G aid




<D CLIENT SAMPLE NO.
SXPLOSIVES ANALYSIS DATA SEHEIT .

P 7 .ab™Name: SWL-TULSA | .
42450 '

: _:..*" ‘Lay Code: SWOX Case Ne.:@! TECIIAW SDG No.:

| Matrix: (scil/water) WATER .=+ Lab Sample ID: 42450.09

Date Received: 11/14/99

* Sample Amt: 5 ML % Moisture:
| Extracticn Volume: 5 ML Date Ixtracted: 12/16/99
Extraction Methed: SEPF Date Analyzed: 12/17/99 -

- GPC'Cleanup: (¥/N) ¥ Diluzicn Factor: 2.0
CAS NC. . CCMPOUND CONCENTRATICN UNITS: UG/ Q
2692 wd imQmmmnm==EMT 3.0 T
122=g2wdmmmmmma=ODX 4.0 T
99=35 i mmmmman==TNE 7.30 T
99m§5mQmmmmunn=wDNB 4.00 T
479=d5=femmnncuwnTTRTT : 0.0 T
128=9 =T mmunncaaTNT 6.40 T
194 6=51=Qm=mmme=dq ADNT 7.00 T
38572=78=2===e==2ADNT . U
606=20=2==wn——c=26DNT 9.40 e}
121=l4=2mmmnmm—ed {DNT 5.70 T
99=99mQummmmmmmadNT 7.90 o)
99=08=tmmm=m==a==]NT 8.00 T
Sursogate amount spiked 400,00

FORM I




SQUTHWEST LABORATORY QF OKLAHOMA
1700 West Albany, Suite A/ Broken Armow, QK 74012
918-251.2858
SDE NARRATIVE

CLENT: TECHLAW
PROJECT: LAPHASE2

kL » (GG e GO

SOG NO: 41535

FRACTION: EZPLOSIVES

| water sample was analyzed for =xplosives by SW.846, method 8330

No major srovlems occurred during the analysis ofthe sample,

Blanks: No corrective action required,
. Sutrogates: No corrective acion raquired.

Laboratory Conmoi Spikes: 1 out of' 28 recovenies was slightly sutside conmol limits, no correcsive
action was taken,

" Mamix Spikes: 2 out of 28 recoveries and 2 out af' |4 RPDs were slightly outside
conmo! limits, no correstive acuon was taken,

Example Caleulation:

samele # 41528,03ms

anatyte hmx

Aswares of anaiyte In sampie 14341483
"

Owaifution factar -
Crscaiibration factar (1/ug/l) 160360.8

cong (yg/l) =

14341403
160360504
178.9

GC Supervisor December 30, 1999
de




Lad Code: SWCK
‘Matzix: (soil/water) WATER

EXPLOSIVES ANALYSIS DATA SHIET

&b "Name: SWL-TTULSA
Case No.: TECILAW

in

CLIENT SAMPLE NQ.

PM=-2

SDG Ne.: 4,535
Lo Lab Sample ID:

Date Received:

4.535.03
w2/48/99

Sample amt: S ML % Molsture:
fﬁ:t::cticn Tolume: 5 ML Date Extracted: 12/27/99
Extraction Method: SEPF Date Analy=ed: L2/27/99
GPC 'Cleanup: (¥/N) N Dilutior Factor: 2.0
CAS NOQ. COMPCUND CONCENTRATION TNITS: UG/L Q
2691=4leQ==m=a=elDl 3.0
L2i=§2=¢mmmam===RDY 4.0
99mifmjenmmnwanweTNE 7T.30
99=65=(0m=mwawaaeDND 4.00
4799l 5nfmmmnnee=T2TRTL .0.0
98=9 5] mmmwsma==NE T.00
1l8=96=7=wwmammme=TNL 6.40
1946=5Lm0nmmnaa=d ADNT T.00
18572 =70wdmmmme=2 ADNT bl
606=20=2mmmmmm=n? §DNT 9,40
l2i=ld=2==wwmmmad 4 ONT 5.70
| 88=TL =l mmm=—unnu=2NT 2.
G9m09m0mmmmnnan=NT T.90
99=08 = ewmmenn=nINT 8.00
Surregats ameunt spiked 400.00

-
-

(2]

agqagagqaagdadadc
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SOQUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A/ Broken Arrow, OK 72012
918.251.2328
SRO NARRATIVE

CLENT: TECHLAW
PROJECT: LAPHASEC
SDG NQ: <1451
FRACTION: EXPLOSIVES

CHMOP » QGO » GO

& witer samples were analyvzed for explosives by $W-346, method 8520,

No major prablems ccetrred dunag the analysis of the samples.

Blanks: No corrective action reguirec,
Surrogates: No corrective acaon reguired,

Laporatory Control Spikes: < out of' 28 ecoveries were sligatly outsice contol limits, no corrective
aeN0N was taxen.

Mamix Spikes: No ¢orrecnve acniont required (SWLO episoge 414500,

Examonle Calculation:

sampie # 41450,10ms
ansiye nmy
Asmareg of anaryte (N Sample 432274

Dsaliution tacior -
CFurilnration facior (1/ug/lY T044%1.244

canc (ug/l) =

T
1Qa11.226
1794

rew Cowan *
GC Superviser December 21, 1999
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o000y pexTds sTnowe ¥vSoIInS
a 00°g INC=wemnm—e=T=B0=66
a 0l°s INCF Tmmm———enT=T=12T
2 or°6 INQY Tmmmmmem=aT=0T=909
a 0°S3 INQVZmmmm=nT=B8L=TL66C
a 0oL ENCYPmmmman==T5=9 P 6T
a 00°4 ENmmem———e=C=56=86
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66/4T/TT 1DRTATRTV 8SRC SEIS IPOTISK TWOTIDRIIXT
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0 CLIZNT SAMPLE RC.
DAZLOSIVES ANALYSIS DATA SHEET
. FB=6.7

~ab"Nume: SWL-TULSA

Lak Code: SWOK Case No.: TECHLAW SDG NQ.: 4L451
Haﬁrixi'(soil/water) WATER e Lab Sample ID: 4245%.03
Sample Ame: S ML % Moisture: __ Date Received: 12/14/99
Extraction Volune: | S M . Date Exsracted: 12/.16/99
Exuraction Method: SEPF ' Date Analyzed: 12/1.7/99

GPC ‘Cleanup: (¥/N) N Silution Pacter:

2.0

CAS NO. CCMPQUND CONCENTRATION UNITS: UG/L Q

! ]
269 L=d Lo ==nmme=IM L3.01 o)
12.-82=4mwe=====RDX 14.0] o}
99=15wdmmmmnnaw=TNE T.301 af
99 =35 =) mmmmmmma=INE 4.00] o
479=45=fmmmmmen=T0TRI, 20.0 v}
98=9 5= mmmmnwn==N3 7.00 )
118=06=T mmmmmme=mNT— 6,40 T
 2946=54=0===w===dADNT 7.00 T
315572=78m2=m=wa==2ADNT iz. C
: 606=20=2mwmmenm=2 GONT 9.40 C
. lll=ifim)=—mmwn==d {DNT 5.70 =
88=T2 =R mwnmmwnn=2NT bR 54
99=99=(mmwmmmma=dNT 790 =
99=(08=lwm=m=wa==INT 8.00 T

Surrsgate amount spiked 400.00

FORM I

SOR s GO TGP



EXPLOSIVES ANALYSIS DATA SEEET

. .ab Name: SWL-TULSA

Y Lab Code: SWOK case No.: TZCHLAW

\‘ 'HitE£x:1(3oil/water) WATER

D

CLIENT SAMPLE NO.

HOMESTEMD

SDG No.: 41453
- Lab Sample ID: 4.452.05

Date Raceived: 12/24/99

Sample Amt: 5 ML % Moistuve:

... Extraction Volume: 5 M0 Date Dxtracted: 12/36/99.
o, Extraction Metiod: SEPF Date Analyzed: 12/17/99
.”fGPC‘c:eénupr.(Y/N) N Dilution Factor: 2.0
‘czs NC. COMPQUND CONCENTRATZON UNITS: U6/% Q

269 1wdLm0mmmm——n MY 23.0!

22i=0 =y mummeeaeRDY 4.0

99 =l 5md=mmmumew=TNE 7.30

9= fmmummmm—— «~DNB 4.00

47945 mmmmeeaeTETRTE 0.0

;;3-95-7___--_-_Q3§ 6.40

494 6=5L=0r=m=me=d ADNT 7.00

| 606=20=2mm=mm=a=?DNT 9.40

S 12iwlimd=mcasmee2 4DNT 5.70

99=99=0mm=mmmm==dNT 7.90

99=08 = lwmmmmmm==INT 8.00

Surrcgate amount spllked 400.00

qqqqqqddqqqqqq




D
EXPLOSIVES ANALYSIS DATA SHEET

CILIENT SAMPLE NO.

STARMER
.Ab-Name: SWL~-TULSA
Labh Code: SWOK Case No.: TECHLAW SDG No.: 41451
Matzix: (soil/water) WATER Tab Sample ID: 42451.07
Sanmple Amt: 5 ML % Moisturae: Date Received: 12/14/99
Exvraction Volume: 5 ML Date Extracted: 2o/16/99
Extraction Method: SEFT Dase Analvzed: LI/L7/99
GPC Cleanup: (¥/N) N Diluticn Factor: 2.0
CAS NO. COMPOTUND CONCENTRATICN UNITS: UG/L Q
2695=44=0mmmwe= MY :3.0!
124=82wd===m=w=siDI =4.0/}
99=35m4 mmmmmma==TNE -~.30
99=b5m)mmmmanw=w=DNE 4.00
479=45=8=mmmmm=aTSTRIT" %0.0
98~9 Sm3wammwanma==NT T.00
323=9§=Tmmmmmemma NI 6.40
1946=51m0mnmmmnand ADNT 7.00
35572w78=2~==w=alADNT 2.0
§06=20=2mmmmn===2 §DNT 9.40
10i=ld=de=an=n==l DNT 5.7¢0
99wy 9mQmmmmmmmmn g NT T.90
§9=(frimammeman=alNT 8.00
Surzogate amcunt spiked 400.00

addddadaddgadqg

FORM I

15

WOR « QO] ¢ GO




D
EXPLOSIVES ANALYSIS DATA SHEZIT

" .abn Name: SWL-TULSA

. Lad’ Code: SWQOK Case No.: :ﬁcz:.aw SDG No.: 41451
:-“% alﬁéik: (soll/water) WATIR L La» Sample ID:
.' Sample Amt: S ML % Moisture: _____ Date Received:
Extraction Volume: 5 ML Date Extracted:

- mxtraction Method: SEPF

CLIENT SAMPLE NQ.

KIZLING

Date Analyzed:

42452.09

22/14/99

an/a6/99

L2/37/99

" . GPC Cleanup: (Y/N) N ilution Factor: 2.0
; CAS NO. CSMPQUND CONCINTRATZON UNITS: UG/S Q
ft] 2691=4=0===we=m=IMX 23.0
‘| 121w82=4m======eRDX 4.9

99=3§md mmwmmmn=aTND T.20]

| 99=g§mQummmamnaw=DNE 4.00

479=45=fmmmmwa=arETRIT %0.0

98=9 5= mmmmm———=ND ».00

'118=9 =T mwnenmeaTNY 6.40

¢ | 2946=5LmQ=======dADNT *.00
1T 388 T2m7g=2mm=ee=2ADNT a2
§06=20=2m=mmne==2 §DNT 9.40
125=Ld=2mmmmnaanl {DNT 5.70
§8=T2=2mmammmmwn=2NT 2.

99 =99 = mmmmmwana{ NT 7.90

99=08=lmmmmmmmn=3INT §.00
Sursogate amount spiked 400.00

dadgaddagaddadgdgd

X
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SOUTHWEST LABORATORY OF OKLAKOMA
1700 West Albany, Suite A/ Brokea Arrow, OK 74012
913.2581.2853
SPO NARRATIVE

CLENT: TECHLAW
PROJECT: L& PHASES

QMM ¢ QGG ¢ GG

SDG NG 11488

FRACTION: EVCPLOSIVES

< water samoies were analvzed or explosives by SW.3436, mezoa §330,
N¢ major problems occurred during the analvsis o' the sampies.

Blanks: No corrective action required,
Surrogates: No correenve action requirea.

Laboratory Control Sowkes: 4 gut of 28 recovenes were siigntly outside control .imits, 10 cotmective
Action ‘was taxen,

Matnx Spikes: No correcnve action required (SWLO episode < 1450),

Example Calcularion:

sampie # 41450,40ms

anaiyte nmx
Ageares of analyie in sample [- gl
-

Cagiluyon facter .
CRwealipration tacsor (1/ugh) 041422

conclugily =

4322754
10411250
1708

w,
N~

o Barrows tor
rew Cowan
GC Supervisor Ceczmoer 21, (960

jb




«a> Name:

Lab Ce

Matzix:

Sample
Extrac
ExTtrac
GPC[CL

.

wien Telume:

D

ZXPLOSIVES ANAL

SWL=TULSA
SWOK case Ne.:»?
(sail/water) WATIR

% Mois

de:

2 ML

5

tion Metiod: SE2F

eanup: (¥/NW) N

CAS NC.

TECTLAW

tTure:

5 ML

CUMPQTND

CLIINT

YOS5 DATA SE=ET

SAMPLE NC.

BULLDCG

SDG Nao.: 4,488

Lab Sample I1D:

Date Recaived:

Date Extracted:
Sate Analyzed:

dilutien Factor:

CONCENTRATICN UNIZTS:

42.488.02

12/.6/99
22/%6/99

-~ -
e f e d

/99

.

Q

179=45=gmemmmanamETHYT

Ja8=94¢ -7--------m

1946=5ndmmnnacaad ADNT

3§57 2=T8=l=mm===0ADNT

606=20=2wmmmmaaal 6UNT

Surzogate amount spiked

40

c.Q¢

dgagdggdddddadq

FORM 2




D CLIENT SAMPLZE NC.
EXPLOSIVES ANALYSIS DATA SEEET

PA~8.9

-ad Name: SWL-TULSA
Lab Code: SWCK case Ne.: TICILAW SDG No.: 41488

Matrix: (seil/water) WATER cT Lab Sample ID: 4.488.02

CIGLL ¢ DEC N » GO

Sample. Amt: s ML % Moisture: Date Received: 12/16/99

‘Extraction Volume: § ML : Date Extracted: 1I/16/99

Ext=action Method: SEPF Date Analyzed: 12/.7/99

GPC Cleanup: {(¥Y/N) N Dilutien Factor: 2.0

GAS NC. COMPCUND CONCENTRATION UNITS: UG/S

|
269 %=t mwmm—mme M bl I
121=82=q=m=m=====RDY =4.0
479=45 =g =mmmmme=TETRTY 0.0
35572-78=2=====—2ADNT 2.
606=2(0=2mmanw=m==2 §DRT 9.40
12l=l4=2========24DNT 5.70
§8=70=2==mma=mm==2NT »2.0
§9u)Ymmwmmmmmmm=d NT 7.90
99-08-;----—----3m 8.00

qqgqgdddagdagadqg

Surscgate amount spiked 400.00




. Lab Code: SWOK

n'“fﬁ.Slnpli.Amt:

- ZAPLOSIVES ANALYSIS DATA SHEET

,.*uib_N#mc: SWL-TULSA

Matrix: (soil/watar) WATER

' .GPe

Case No.: TECHLAW

% Hcistuia:

CLIENT SAMPLE NO.

BUO0.0X

l

SCG No.: 42488

Tt Labd Sample ID: 4.488.05

Data Recaived: 12/.6/99

5 ML

e 0 ?git:actﬂcn Volume: 5% Date EXtTacted: 12/16/99

‘53.‘E:trnct£on Methed: SZPF Date Analyzed: 1I/17/99

}bl-anup: (¥/N) N Riluzion Factor: - 2.0

CAS NQ. CAMPQUND CONCENTRATION UNITS: TG/S Q
2691=q = 0wmmm==n=TMYT ;SMOJ
121eB2w4mmmmm===RDX L4.0]
99=15=dmummmn=a=TNE 7.20,

© 99mG5mQmmmmmmma=DNE 4.00
479=d Suimnmmnnee=E R - ~C.0
11829 6=Tmmmmmmm=TNT 6.40

v | 1946=51=0=mmemn==diDNT 7.00

. 35572=78=2m=====0ALNT -

. 606=20=2==maun~w=2EDNT 9.40
A2l=idwleommmmnaed 4DNT S.70
99=Qf=]lmo=weuman INT 8.00
Surrogate amount spiked 400.00

adddaddagdaddddag

12




bl CLAINT SAMPLE NO.
DHPLOSTTES ANALYSIS DATA SHEET
PM=5
+ab Name: SWL-TCTLSA
Lab Code: SWOEK Case No.: TECHIAW SDG No.: 4.488
Sample. Ant: 5 ML % Moisture: Data Received: 12/16/99
Extraction Velume: 5 ML o Date Extracted: 12/16/99
Extraction Metiod: SEXY Date Analyzed: 12/37/99
GPC Cleanup: (¥/N) N Dilution Facter: 2.0
CAS NC. CSMPQUND CONCENTRATZON TNITS: UG/L Q
]
2694=4 Lm0 mmwemme=ID( w2.0i o1
221=82=4=m======RDY 4.0 T
99m28mwimmmmnm=m=TNE T.30! T
99=§5=Q=mmmmm=a=DNE 4.00 )
479=45mfmmmmeme=lT TRl =~C.0 of
128=96=7====m==wTNT — 6.40] v
1946=5m0mmmmmm=dADNT 7.00 T
25572=78=2mwaume=2ADNT 1.0 T
606=20mdmmmmme==? §DNT 9.40 U
l2i=ld=e==mnaaed 4 DNT 5.70 T
C 8= Tiwlmmmmmmw==INT — T
99 =G Ymmmmmmmm=m{ NT 7.90 o4
99=08 =L ememm====INT 8.00 T
Surrcgate ameunt spiked 400.00

TORM I 15.

1301 ¢ QOGO GNP
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Qtﬁ:‘.:ei:a - St. Louls ™~
' (y;uanterra
Enviroamental
Sernices

Quantewrs [ncorporated.
13715 Rider Traii Norin
Earth Clty, Missourt 63045

314 298.3560 Teiepnone
314 208.8757 fax

ANALYTICAL REPORT

PROCECT N0, TECIAN
Zhase -

Lot #: PILL40LED

. Julie Shanaban

Techlaw, Inc.
TSC N St Paul
Suite 600
Dallas, =X %5201

S »

;; Z?r&:ﬁﬁ; '
Mazoing

Prosect Manager

Palmua=y 9, 2000

' Sata is inccmpiete without Case Narrative,

" WNOR = OGO 5O




s Quanterza - St. Louls

CASE NARRATIVE
Lot # FOL140165

R, {. lomoduczon.

R On Dezzmper 10, 1999, samples were reszived az the Quanterza St, Louis laborazory srom

L - Techlaw. A copy of the chain of sustody and the concinen tpan reesmpr repors is included with
the analytical cam,

.  Analvical Results/Methodology

The analytical results for this reper: are sresented by analvecal tesrs, Each set of darz will includs
sample icenmiicacon information. the anajyncal results, 284 the approprate detection limits,

0. Quality Conzol ‘ '

The QA/QC information ¢an be found immeziately following the analyteal data, This QAT
‘daa are used to assess the laporatory’s agczumcy and precision quring the analvhcal procacure,

V.  Commenw/Nonconformancss
C . Enriched Trmum
Quanterra was directed 0 use the University of Miami Tritium Laberatory for the enxiched
tritium and this laboratory was not audited and approved by Quantersa, thereiore, Quarterm
does novwarrant and is not responsible Yor their work pursuant 10 cur Standard Tesms and
- Condiions, The analysis was performed and rzperted direstly o Teckiaw, Quantersa was
only responsible for- the celivery of the samples to the University of Miami,
Strontdum 20
. There were no anomalies associated with this anzivsis,
T There weze 2o anomalles associated with this amajysis,
O ‘ ' ' Isoviutonium
- Samples ACS-18-1, ACS-18-1, ACS=18-0, ACS+i=l, ACS-3=, ACSH3. contain high Pu-25
acgvity which tails into and through the Pu-242 aczr region of iterest. These samples have
trac=r-recoveries > 100 % recovery. The actviry results for these samples are biased Jow by
-t least 25 much as the tracer bias is greater than 100%, This bias i caused by the caleulation
algorithem not oruncanng the yield ar 100%, Thres samples were rerun for vields > 12¢%
upper concol limit,

The LCS for his batex has only Pu 259 reporied, ' Pu 238 is in the spike sample as a sezond
radionuclide bur the spike list was not corapleze. [€ The dasa is released [ can azempt o delet=
. the LCS and'ze-cozate it whick should bring in the new lise.

Lot i incommlete without Case Nazrative




Quazce-=a -~ St. Louls

© 'Data is incomplete witbout Case NarTacive

METHODS SUMMARY

FIL140L65

ANRLLTITAL PREPARATION
PARMETER MITHCR METHOD

Ca-237 & Hits by Garma GAMMA SPES MTLITZ I50 =L FASL Camma (Cs
=guTepic Pu Ty Alpha Spe Alpha Spectrosospy NRS a0 Pu (CF
STRCIIIUM 90 Sr90-¥9¢ eal SCE 3R-9%0 3Y 37
STRONTIIM 90 5S290-¥3C 2al SMWW SR=-3C 3Y &

ARefarences:

*ZOE METHCSS FCR EVALUATING LVIRCNMINTAL AND WAS™
MANAGIMENT SAMPLISY QOTSUCBER 1294 U5 TEDARTMENT SF ENTRGY

Aealzh and Safecy lLabozacory
Xational Acadamy of ScLencs

"STANTARS METHODS FOR WASTE WATZER™

LDt o JCOd s &Y




'T'Quan:orzl - S=. Loula

1

SAMPLE SUMMARY

FIL240168
WO ®  SaMPely CLITNT SAMPLE T DATT =5
D63PL Q¢ ARS=-E3 ==/068/99 1412
D69PM Qi MCo-l ==/07/99 13:20
el ¥:)-3-3 - MCSeS /07,89 15130
D606 QL4 MEDeS -a/28,89 32:45
J63CA - CLF  Memad “2/28/9%. L2120
SECC QLEe MOw-t ==/%8/99 L3:50
D65QE AT MCWB-T.TD ~=/08/99% 1502
=65CM 83 Moo= L0749 LLils
D63CQC sad “N=8 22/07/98 L5:48
=S69RI val  ALD=]5«Q -=/06/89 Ly
269Re e  ACS=L8-1’ -a/06/99 L3140
: REIRA e ACSsl8.2 22/CE/09 13120
| DEIRZ €21 ACSe18-2 LI/96/99 1394
S63RF ad ACS=ad~a -2/06/89 212,33
Q26372 Q28 AGSaLnaD an/06,/99 22148
S63TY 036  ACSedld=0 iS/06/99 a0
el 1 vty T AGS=3-l a=/06,929 13130
‘DEITR cas ACS=J=2 1270699 13140
Degva Q29 ACS=)=q ~=/06/39 L4:00
269V 230 ACSe3s] w2/06,99 25:50
- NOTR(S)
o The 4Balyaan ramiiu of U Jampury (UM JMve a7 preseniad 06 e fotlaweng pagwm,
* All thieuinirgna e pertirmed betore lowading ( tvoxd 17 OITONY 1 asiuiaian Foiin,

v Ronaita aoved sa *ND® ware not artesiid 1 or soeve the maed lavat,
= TIeG. NOS1Y Ml N be rvormuany, 130001 it foll, wiBewt the et senrrval of Uve laboruary,
' & Remults (0F e foligwang Darunerery AT® DIVEF VPRS0 S0 & UFY wag/ DaB 487, LOrTeweiy, Gy, Naneweins, ignsubility, lavers, Dder,
| D et tam, §H, DOrowry Dresmre, femetiviy, fedoa povnaal, pecifia LIETTY, 1001 Wakan, Sl MLDNIY, URIDETAINS, YWAHATY, A0 wEIRR.

.Data is’ incemplete without Case Narrative




Quantcear—-a - ST. Louls

. TECILAW, INC,
Client Saxmzle ID: ACS-ER

Terra, Inc. = Radiochemistzv

ULOFL « DCGDNT e O8O

“dZ Sammie ID:TSLL4CIS5-CIl0 Jace Collecsec: 12/05,/090 41t
Work Qrgen: CodPL Jate Receivec: aaras/89 Q515
Maszix: WATZ:Z
Tatal
Cnomsrs, * Prep Analye.s
Pafanwtar Resuls Cual (2 g/ =) oc Sate Sate Bazoh ¢ Tlan
Gamma Cp=l37 i Hits by HASL AM=Q2 MCD - [~ Samma (G & hite)
Teasum 117 -0.8 g t.e W SRSLE/SD 2isnCsnDo2CL9M4
Imo PIUTONITM (SHCRT 270 NAS ONLT MED peL/% SEe Pu (SEHCRT 2T
?luzonaum 22 «3.29 b S.at 2.1t LS0LAs08 1022079 pl%ell 0
Plutoniam 232740 5.0.2 2 :.29% L] H-FAAPLL IR N - L I T3 "
SR=90 3T CTPC IMWW TECO=SR MCD peL/a SR~=5C 3¢ TP
sirancaum 9C Wi ' b P A JLOI8000 A3023008 302t 3

NOTXT (3)

Data are incOmDieta withOUT “he ORse AATTATIVE,

L datarmined Dy inscrumant pecforsance only.
CONULES aZe gTeatar than tha MNOC

ANALYTa ADalyBed 207 DUt was 0t detected

Jata 1z iacemplete witzhout Case NazTative



. Quanterra - St.

Louis

TECHLAW, INC.

Cliext Sample ID: MCO-2

Quantarza, Izc. - Radiochamistry
=32 Sample TD:iFBLL40leE-0lL ate Collegsed: 2/CT/%9 L2120
Aezk Croes: S63eMm cate Recaiveg: anlal/38 Qaiy
Mag=ix AATER
Toeal .
Cnoepes, Pres AnalyeLs
ParNmacer Rasult Qual, (S g=/=) woe Date Date Bateh ¢ Yig o
SR=90Q 5T CTI?PC SMWW T3C00=SR MED paL/e, ZR=9C AT Crre
Surencaum 30 " Hrg 5 31/83/00 02/03/C0 00092 20
NOTE (3)

. DRTA ATe LNCOBRLECe #AEIOUG WE GASS NANTATVW,

HEC s desarmined Dy instrusent pearforaasce on.r.
Rold Desults are mu: than the MDC

Data i3 incomplete without Case NarTative




Quantezza - St. Louls

. TECHLAW, INC.
Client Sample ID: MCO-2
Quantezra, Inc. - Radiochemistry

Az Sample ID:FILIL0LES-3L2 Date Collectex: 12/C7/0% 1230
_Work Orsez:  DE&FR Cate Recer7ez: Laruesee gl
hit St WATER
Total
Inomrs, Pren Analyalis
Przametar Ramult Qual (2 g=/=) oo Dace Sate Bacen ¢ Tal b
SR=90 3¥ CTPC SMWW TI00Q-SR MED peL/s SR=50 aY Z37%C
" 3eransLum 9C €.23 k) G483 .99 Ju98/00 GI/C. 30 90tk )
NCTT (D)

~ATA alS LOGOMDLETA WiLHOUL the CRS® DACTATLYE,

is datermined by uiDserusant parformance only,
1ld results are greatsrs than sthe MDC
v Analyts analyzed 20X DuG was Not dacegisc

2ata is lzocomplete without Case Narzatisa

SO« G0Nt e OuOF
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" 'Quanterza - St. Louis

e _ , TECHLAW, INC.
L Client Sample ID: MCO-5
Quacterza, Iac., =~ Radiochemistxy

vate Tollechnec: LI/38/9% 1048

©C 0 Lab Sample IS:TOLIJ0L65=024
L., Werk Orcex: . D6E9CE Sate Receivea:  12/12/98 ¢aLs
’ . damIax WATI
) ol
U : Unears, Prwo Abalysas
T Parametar Al Qual, 2 go/=} Moe Date dacs: 3aten ¢ Yid v
7 ame90 Y crIC D T300-3R MOD P/ SR-$0 3Y IPC
00 Serontaum 90 | 4.6 9.8 0.8 01/03/00 02/0Q3/C0 3002132 70
N oy
" DaAtA are. 1ncoEDlets vAThOUT the Case NAZZRtive.
. MDC e detexrmined b‘U AnNATITMEANY JeIttsoansn 35:.:{.
.. Bold Iesults are greatar than She MOC
. .Data is incomplete without Case Narzative




CNGD ¢ PO DD ¢ (IS

SATIRIIUN @SED INO[ITA 930TAMODET F5 €3N

I W UL Iwiee2d aXv «3vnes; lwt.
*ATUC SOUNEZOSTRG IUSNTIRNUT 4G DRUTEIehep :

T O

'SATIRIIVY WEYD L ANOUSTA eAeTARODUST exv ing

(6) TN

e SETE090 DO/EY/TT  DO/607TC Fa-] ¢'s 9'ry 0¢ WnTIuLINE
DALE AU 06-US /TR C3 WS=008L MO DELD IR D6=UT
LY -8 @ UTen meg meg b= (mjud ) ™o sTsey AwiwEwing
el ey a=3y vsreoun
viel
LAcha. 1.3 nnILey
$IES He/0T/IN {L34T809Y elwg h{o74-Td] ITRTID WEOM
TIST  SG/30/27 TORLSRTTOC aswC TI0-30708 76510 avdues v

Ao ETIRgROTRRY - ‘OUT ‘wzTesmend
S5-COR :QI eTdwmes IUPTID
‘ONI ‘MVYTHEDZC

ETROT




- Quantexrza -~ St. Loulas

TECELAW, INC.

Client Sample =D: MCO-7

Quanterza, Iac. = Ractochemoswoe
...m Sam..-e S2:TILICLSE=006 Date Collecned: L2/26/98 13
Work Qrcer Ds9CS Sazne lQecoivea; s LU/09  QeLls
P'A‘v:.‘.-‘u H WATaR
Total
Unoes=, Pren Ahalyeas '
 Parmmetar Resuls Qual (2 g=/=) e Dats Dats 3atch * ia v
IR=90 3Y STPC SMNW T300-3R MED - A SR=9¢ a¥ CTYC
Stzontium $C 1.8¢ < 0. 3.0 04/05/00 Q2/03/90 0008462 54
. NOTE (3).

u.mmu:.ummm.am.n-mc

. " Data. - Akw um-u without the case harZative,
" MDC ia sﬂmn;.-.-c "'-_,- ADILLaNE MeZZOITANO® GfuY .

Result is greacer than sasple detaction .

T DUT laes “han stated cepormang Limit.

'Data ia .*.nﬁ-.am:lm:- wichour Cage Nar=ative




Quar=erza - St. Louls

. - TECEIAW, INC.
Client Sample ID: MCWB-7.73

Quazterza, lac. - Radiochemoazry

OGOH « AGECId s OIY

LAz Sampeoe TDiTOLIACLEE=CLT Sate Sa.llectes; Ll/08/%% LELS
work Qraer: J68CE ciste Rezeivec: e wdr2¢ CB2L2
MaTTLX! Wee ol
socal
Cnosrs, Preo Analysis: .
Paremetar Ruaulz Qual (2 gwie} oe Data Jace laven ¢ id
SR=-90 OY C¥YPC Daew T500-3R mMOD aCL/L 2R=90 IY QIPC
Stronsium 98 0,29 ] .48 2. LR BE-T- IS b L LD ET LB .3

NOTE (5)

Sata are Lnoomoiates wALIOUTZ The Gase NACTAGLVS,
is datarmined by LAMCTURMOC Darformance only. ¢
EOMILLE afw greater than the MOC

o ABalyCe analymed Zor DUT was not detactad

Pata i3 incomplete without Case Narrative




BATIRITWN BETD INOTITA $IASTATOOTT £7 wawI
PEIDEIED 20U WA INQ 383 PeRATYUN Wakyewy g
SOt M UMK Jvavesh aw FATReA) Prog |
‘ATHO stuwozred AvmmIaeut Ao peoveswaep T M
*RATILLIRU WD oL SDOQITA wieTdmedyr «¥v V]
(S)mom -
- SEIWeBS COTH/0T QISR LSTR 'L wt'y L h-ag L) ¢ m'-:ﬂb;a;:'»-""
DELD IR 06=ME e ¥ar- QoK UF=00F5L MDIT DARD I OE=NS
«PTL e youen weq =g Do (mywd 3) - I Thewy Seiownreg
LalPae aaag reaeoun S
: ™
¥II L IR
<3AY ew/ZTSOY iD8ATAONY TG no6h0 IR0 YIoM. .
SUTT BH/LD/0T 1DIL06TTOL aump BTC=39T0PTISI L eTETRS o ' N

ST ETIURYDOTPYY - 'OUT ‘eiIeamen]
r-IN 1 eTdmes IWATTD

| . - “ONT ‘MYTEOET




.

SATIRIIVN @ERD INOTITH 03eTdmODUT £7 vieg

PUSONLSD L0U swa I0G 307 PezSTwuw aATRUV )
SGH SUT UMY Z93wald aXw saTHAT DT
'Avue souweIozIRd JUNMMILSUT AZ DeUTEIRIED €T

'GATINZIIVU eFED MU STONTA @QeToeoduT alw vieg

{5) ZLON

O+ OO s TG

b S5 AL R 4. V5 A S L R =% ar'y ) éT'0 D6 YMTIUOIAE
3422 IR D6=uS T/ Qo WE=Q0G.L MMHE DJIXD XT Q6=AT
.0 WODhwy yvq waeg pel: | {wfad =) -—ns sTreey IviewntXeg
wrad Touy omad ‘20U
™o
pobi-4 TATIICN
LI585 &£/CUr/I iPBATESWY a%vg [le] - Tal IJWRIZ NIOM
IPST AS/L2/IT 1WILLeTTCT atvwg 6IL=50%00TREI 1T s2wes av
ATLETUOYDOTPEY - ‘DUT ‘exeswend
8-MI :(CT oTdmws IULTTD
CONT MYTHOEI ' ‘II'

FYROT *35 - BRIIeITEn)




."::""Qumt:-rra.' - §%. Louls

. B
v"l

TECHIAW, INC.
Client Sample ZD: ACS-35-0
Quantazza, Inc. - Radlochemisztsy

82 SampLe ID;TRLISCL53=CQ Date Tollested: 1I/%6/9%

‘Werk Craax: D69R2 Cate Recelvel: poRiRte P 1

Massix: ©SSLal

. Frep Analyeia .
Iaramacer Rasuln o Quad date Yete naten ¢ Yld +

. . 2sa PLUTCNITN (SHORT CT) NAS ONLT MOD Smo 2u (JHORT I
. Pausamium 228 L aw < . PR T Lt R LA |
Plutonium 238/40 2T s 12716/9%  L2/09099 9231010 ef ]

Camya Ca=217 & RAits Dy HASL AM~Q2 mMQD Caoma (€3 & nnza)
L Sesium A7 2,979 B X LW P L I LA P R
e OEROr DeTeCTHC RAQLOAUCLLdRE wee
Amaricaum el £.29 L2 ' L3/30009  20.024/00 3023340
Lead 230 L. 30 12/29/99 23,/T4/00 0023340
leaq 2127 0.87 12000/99  21,/24/00 0827340
- g.33 12/29/99  33/2400€ 0025340
' Povamsaum 40 . 20,2 2 LR/29/99  QL/24/8C 0010348

L. SR=9C BY Qr¥C. DOL TS00-SR MCD 3R=90 3¢ Orec
.“' ! Srzomtium 9C. C=d, 01 . LI7L4/9% JIAZ020 YLl

S NETZE)
¢ Data AXe LocEplets WATNOUT The GASS DAETALiIVe,

§ mc AR determaned Zy LnacIusant peIformance only.
< Bekd Seeults are greatar SNAn the NOG

.8 ' Analyes analyted 2or but ves Mot deTeczed

", Daca i3 incomplete without Case Narzacive




. TECELAW, INC.
Client Sample ID: ACS-35~-0 DUR
QuanterTa, Znc, = Radiochamist=y

OO s OO ¢ GGED

Zab Sample S0:T9LI4CLA5=0a0X Dazte Collectec: 12/Co/3% L.ia
WAore Oz o310 Jate Rezerves; i2/i8s9e 2els
MaTIin: sSLit
Teval
Shomes, Prep Analynas
Pacametar Rewult Qual {2 gmi=) e Jatwe Data Bagen ¢ Tod &
T Camma C3=137 & Rits by KASL AM~02 MCD pCa/g Famna (C8 & hazw)
cenium o7 Q.33 5 <.Qte ‘ies sa/eti P SLSLASR0 i
ass J2hen DetecZec AndiONUSLLOES ===
. NEerlLQium 24119 Y Y c.an 2,299 ~a/20/99 =/34/0C 2023340
wmard 252 .67 2.19 dimd aa/20/99% QL/24/9C 2019240
mag 22 .27 2,20 Jiad =2/22/29 O:.‘tdlﬂc Q022240
Potaawiua 40 % 3.9 <8 aa/30/99  C1/24/0C 3025340
L]
NOTX(3)
Data ars ihaowplete wailout the Case AALTAtLVE,
Ls detarmined by Lnscrusen? pacformange only.
ld remulta arw grsacar than <he MDC
v Anslyte analyesd far DUT was NOt detactad
Sata is incomplete without Case Narrative




©  Quanterva - St. Louls

TECHIAW, INC.

Cilient Sample ID:. ACS=-18-1

Quantarza, Iae, « Radiochemistzy

las Sampie ID:iTSLISOL6S-SRL Jate Sollectad: iI/C6¢B9  Lldl
Nowk Srdes: =63R3 -ate Recesved: - W2fL3rB8 J0L0
Maszux: otwhinge
Touad '
. Ihemes, Pren ANAsyuLe
o Rasult Qual (2 gwr= e dSawm Cata BSmgen s 9ld N
a0 FLITONITM (SMCORD S NAZ ONLY MCD -t =m0 Pu [(3IHCXT IO
2lucosaiun 334 Q.2a" ' - Jian -3 an/ngs/Pe L2/29/799 238u248 54
2ldrecaium 239/40 »”r W Qua aa/L6/99  LI/S9/99 330130 —
o Gamma Ca=l27 & Hics Dy KASL AM=Qs MCD - W Gamma (C» & hats)
_" Campum 2% Q.2 Q.18 Qima =/20/799  0L/24/00 S0132:8
mas JENe DanacTed RafiZAUciides em-=
ABAZLSLUM D41NP 4,82 039 Q.22 SR/32/99 2L/ 2029340
o wead 242 asal q.32 Q.33 L2/9R/9% JL/24/700 2019340
- Lead 234 - ma 3.34 a” aa/a0/99  QL/24/00 CCL9340
PoCaanium 40 0.3 4.3 - IR/20/790  JL/24/00.Q8L2048
. SR=9Q NY GFPC D3OL THQG=SR MCD pon/y 3A=90 8Y SrPC
.36 9 N 8.13 PP TR T D BRIt B 3. et "

- sersmtium 90

. NOTE(3)

.

B .
L

;. DATA aTw 1NOOWplete wATROUT She GASe NAZSRTLVE,
| .MOC in determined Dy Lnacrument performance only.
| BOLA ZeSUla' are. grmacer than the MOC
-’ Tor Lnformational purposse only.
’ "Result LA grsatar than sample detadtion LLMAC DUt lems than sTaved SUPODtInG limat.

LT - Analyte analyzsd for but vas not datagtsd

'/‘Data is. incemplate without Case Narrative

The detaqUion LLALT does NOT £OllOw aLgRLficant Zigures 3CP.




Qﬁa.n:_er:'a. - §%, Louis

. TECHEIAW, INC.
Client Sample ID: ACS-18-2

Quanterra, Inc. = Radiochemis==vy

-y
bon
g
{.;
B
7
0
-
&
g
-+
2
g
-
vl

wdl Sumpie 20:1F7LLs0lGE=Qll Cate Colleczec: L2/29/88 L3233
Wezd Sroaz: c633A cate Amcuivesz: LasuL/as gelt
Mazoim: 3¢Li2
Towml ,
Unomes. ?rep ARALYSLs
Saranetar Asmuns [-,TT 4§ (2 /=y "o Jace Jaca fatzh + vid N
Camma T3=127 & Hiwa by HASL AMeSl M@ L/ Gamma (C» & Zas=a)’
Camzun 237 2,68 o 2.2 L2720/99  Qn/24/0C 20M324¢
swm JTNAT DeTeCTEC N4GLINUCLLIEY sm=
Amarpagaun 24239 2,39 0,43 0,.8 LI420/99 23/ 34/0C 2319340
Lasa 2% 2.3 1.3 L, 12/20/9%  €1/24/00 3029348
Lead 212 1..9 9.30 6.5 2020799 QL/24/00 1019240
Zaad 214 0.29 0.33 .22 12/20/99  9../24/00 3628340
70cassium 40 29.2 b 0.3 12/20/99  2./24/00 9623340
iorium 234 2.2 5.%3 0.30 La/20/99  3L,34/CC 2023248
SR=00 AT GIPC DEE THG0~SR MED L/ SR=00 BT GIPC
_ Serpntium %0 .2 b4 3.80 o,n7 L2/26/99 91/12/00 paTL22D 31
Ixo JLTTONCTM (SAORT €3 NAS SNLT MZD PCL/g =30 Pu (SHCRT CT)
?lutonaum 238 0.8 < o 0.4 QLsC3/00 2L/321/00 2022308 T
. Pluconium 239/40 122 - 2z 8.5 Q1/C3/00 OL/L1/0Q 2033308 07
NOTE(S)

CATA JEW LDOBNDLetH wLLIOUL. LG CASS NAFTALLVE,

‘e datarmined Oy LNAatIUBANt pearfocmands only.
feaults afes greatsr Zhan zhe MOC

- For LDLOCRALAGRAL PUCPORRa ONLY, The dataction LLMLT dosa not follow sLQRLZicant Zigures 5OF,
g Rasuli L8 Greates Than sawple GeTAOTLON ALALT DUC Lass "han stated ERpOrILLg LLBLT.

‘Data is lacomplete without Case Narracive

‘ 30\




Lo Client Sample ID: ACS-18-3 |
o Quantarza, Iac, = Racdicchemise=y

L. . o Laz Sample ID:iFILI4CI45-023 Date Collected: 22/349/99 L2i0
e Nesh Srzesm: DESRD Jate lecwivec: PR -1 - D
Massaxt © 80aal
R Toead .
o Unomre. Preo Analyeis
‘ " pagsmetar Rasul% QuaL 2 /o) e Dats Dt datch * P T-I Y
C.v Zma  SLTTONTOM (SHORS ST) NAS ONLT MCD weL/q Z3c Pu (SKORT TT
S0 Plutanaum 208 a2 s 3,20 .58 L2/26/99 L2/25/99. 92202 i
- Plutomaum.239/40 62 - 2 ] LDILE/99  LISTY/00 5321220 il
. Camma Ca=137 & Uity by RASL AM=02 MO8 g Gamma (Cy & ZiTE)
LD Cesium 37 9,74 2.6 c.a2 13/20/90 21/74/00 3022340
=== Q2Nar Detecied Radionuclides we=
- ARSLLALUN J424P J.20 2.43 Qiad am/2C/99 QL2470 S2L220
L esq 282 5,07 . * 0.23 A Los26/89 QLS4 3¢ QALI34a
T eed Jld4 . .27 a7 -8 } a2/20/9%  D1/24/00 QRLIAAQ
Pocasaiun 40 3q.< 4,5 - /20499 J2L/24400 00LDIAQ
heruum 234 2,40 c.78 2.7y, 32/20/99  BLS24/0C 00L3340
SR=9C 3Y¥ CFFC DCE T300-SR MCD peu/y SR=50 3¥ crx¢c

S0 L3784709 2L/03000 P18NT L

7 strantaum AC 2.93 b .18 g\

- NCER!S)

‘Data arfwe. ingowplets wAthaut She CAse AARTATLVW,

S WOC ia'dagemmibed by Lnetrumsnt performanss only, '
noe for informational, purposes snly. The deteqwiun limit doss nat folloe siGoifioant figures 0P,
! < | Result is greater han sesple dSTACTIOA LLMAL DUC le@s SHan etated PepOrXting limit,
o u_ Analyta afislyweq 2o DUT was Nt cetagtad '

Data i3 :nconplvqcn without Case Nar-ative




- Quanter=a - S=. Louls

. TECHLAW, INC.
Client Sample ID: ACS-12-1

Quanterza, znc., = Racdicchemistov

O v OO ¢ GO

Laz Sample 20:75LL40153-C0 Caze Caollecteq: .2/04/%9 L2138
Werk Orces: S697F Cate Rezeveq: e -3 R
Masonx: bt opipe
Tocal
Incarctn, Prwm Analynis
Parsmscas Rasult Qual (2 g=/=} e Data Cate Jaten ¢ EAT
Sapma Ca=137 & Hiua Dy HASL AM=CI ™MD pPCL/g Carma (C3 & hawa)
Ceasun 237 q.22 T.dd 0,22 La/20/799  2L/24/C0 3C13J48
wee CUNWD SeTacied RaCLONUCLIiCEs =w=
AGELDLS 22 lem2 C.30 2.47 La/20/99 QL/24/00 80158243
AnarLcium S41X2 2. - . =a/a0/99 2L/04/00 0052340
Laad 1% 204 0.a8 Q.ae w2/20/99 /24700 5059348
Laad 214 9,54 ¢.20 9.43 L2/30/99  SL/24/00 S0L934T
Votasmium 40 29.3 d.a 0.9 aa/a0/09 QL/24/00 3015248
SR=40 2T SIPC SOE “S00eSR MCD PCi/g SRA=90 3Y S
. Seventiue 9C 2,94 ¢.28 2.88 L2/526/99 JL/LI/Q0 938i33% 19
Ixo JLTICNIUM (SHORT CT) NAS ONLY MECD e/ Izo Pu (JHCRT QT
Jaatonaun o2 =3,324 4 DR s £.20 YDA S PRk B o b (o K
. Peizonzum I56/40 2..2 B Ge2d ¢.29 Cirl2en0 AL0LL 23 2023398 b
" NOTE{(S)

SACA are (Ncomplets withoul The Gase NArERCLVw,

. 2OC 1 datarmanad by inscrument PerZormance oenly.
.&n TEPULLE aZe ¢Tsater Than the MDG

AoalyTe analysed for Lut was not datacted

.. Jata Is ipcomplece without Case NarTative




5

wh

coe :Em.i:.:-:—:; - St. Louls

ST | TECHLAW, - INC.
T Client Sample ID: ACS-12-2

T . Quantarra, Izc., = Raciochemisz—y
=ad ‘SampLe ID:iTILLIQLEZI-C28 Dazte Tollectued: Ll/58/9% 12:3
e Werk Qroez:  DEOT Sale Recesrved: amsad/B0 290
Sel 0 Mamsix: ScL:Z :
. e . ' Towl
e Uncee. . ) Analysia
el Patamater Aesuls Qual (2 gw/=) oo ' Sate Sate Bagch ¢ via v
U Cemma'CamilT & Hiza by KASL AMe0D NGO sCL/g Camma (S3 & hata)
. Cesaum 137 5,23 e.? 8,21 L3/20/99 . 22/24/ 30 0059240
me= QUZER TerecTed AACLONUCLLGEY =me ‘
. AmeEcium 243 22.8 2. e.3 12/20/99  1,24/00 3€29340.
" Lead 203 ‘ $.34 W32 3.:8 12/70/99  33/24/00 3C29340
. haaa 234 1.32 0.2 3.24 L2720/99 OL/24/00 COL9340
- 7otassaum 49 a%.8 .2 L. L2/30/99 I1024/00 $015340
" SR=90 3Y GIPC 50X THO0-SR MCD pea/g sR-90 3¢ orre
i -3tTontaum 90 - 0.7 o3 el anla6/99  AL/22/00 2381500 v
0 Cao PLUTCNTIN (SHCRT CT) MAS GNLY MED . /g Taa Mu (SEORT T
b Pluconaue 238,43 L e.28 : 3.7 €1/03/20 CL/LL/0 3003388 s
UL Plutonsum 33840 0,019 U .06 LR 2/CLAOT SLSLLCI0 S0CM2RE g
n
. NOTE (S)

Sata axe. Lrsmmplate ‘without the CAse AACTALLve,
" MOQ La datesmaned by lnatrusent perforsance only,
¥old results arw greatsr than che HMDE
.9 Result i qreatar than saaple-detection Liit Hut less “han stated Teperting Lamaic.
¥ - Analyte analyied fTor but wes nee detaqad

.. Data is incemplete without Case NarrTactive




Quanterca - St. Louis

. TECIZAW, INC.
Client Sample ID: ACS-48-0 -

Quazterza, Iac. -~ Radiochemister

CICED ¢ OGNS s O

wdZ Samplie IS:iToL.aTlE5e20 Daze aagTen: Lo,96/3% LiCe
Wezk Croes: 26973 Sate ?.aca*.ve:: PRl T- B o S
nanrix: gL
Total
Uneere, reen AnnLysss
Tarnmatar Ameulz Sual (2 yn/=t mOC Data duta Batan & fla ¢
30 PLUTONZCM (3MCRT €T) NAS SNAY MED L/ =80 Mu (ZHORT ™!
2lutonium 238 .02 0.42 c,.8 /26790 L2/29/%9 9281253 ——a
autanium 239/40 204 - és e.5 “a/eb/09 L2/20/98 9225252 el
Samma Ca=ll7 § Hits Dy AA3IL AM~0I MZD P/ Garma (C3 & Ri%3)
Camaum 27 0,93 0..0 2.3 wn/aB/99  QLS24/00 3225340
==e JINEr Catethed PAGLONLLLeCes =e=
Amapioitim L42HP 27 .47 3. L2/20/99 21724/0C 3013240
—aag 2L o4 3 -t 2a/20/99 9L/24/CC 0223248
—aaq 212 . =09 C.ea =] 2=’a0/98 35,/24,0C 2027240
waad 2n4 3.2 .18 0.8 -al/20/%9 1/54/00 4€L234¢
Pocanasum 4C 24,9 4.3 i.. 13/22/99  91/24/00 361334C
3R=60 2T ZIPC 20X TS00=-SR M&D + pQi/g SR=9C AT CIPC
Serontium 20 2,12 < 3.76 0,95 A2/718/9%  01/12/00 9321222 W

NOTZI (3)
"Oata are incomplets withiouz Zhe Case nASTative.
»# Gatasmuned Dy LNATTUMANY PAKSOLDANCE Only.
ld zesults afe grsater Shan =he MOC
Tor lnformational purposes OnlYy. The detaction limit dows not follaw significant Zigurea §OP,
Mu.' i QZeatar Than sasple dedecTion LAMLT DUt lass tNAn stated fepOrting LamLt,

-'-"'::n.'ta.-.‘.s. "incamplece withous Case Narractive




Quanter=a ~ St. Louls

Client Sample ID: ACS-3-1

TECHIAW, INC.

Quantar=a, Iz¢. = Radiochemosty

! -" - Ramult La'greates than sample detscTion Llait BUt Lees han ATALAd reporTifg Limil.

© -Data i3 incomplete without Case Nar—ative

R
! . *

o “al Jample SDITOLISQ1GR-OCV Date Conlectea: L3/38/98 1223
‘ Nezrne Crzez:  C6ITV ' cate Recwmivec: M il T~ B o)
Mazoix: goacl
‘Taeal
Chremes, rren Analvess
Parasmtar Amsult Suas (= wei=) e Jate Jute Batoh ¢ T
Zmo FLUTCNIUM (JHORT IT) NAS CNLY MO sli/e la0 M (SHCXD D
. Plucenrum 238 C.40 S 9.30 N L2256/99  L2,020/99 pasis 128
Mutonium 239740 g - k0 e emd /P9 12729799 DISLILD b}
Gamms, Su=l3T & Hite Dy HASL AM=Ql MCD peL/e Camma (Ca & tate)
Ceesum 237 2.28 Q.as Q.2 aaia0/39? Al 2400 QRADJ4G
==a QUAAD JeteQlet MAGLINUCL.I0E ===
 Amepicium J4XP -4 8,32 0.5 SaSR0/98 LSISCY CCLIAQ
. wead, 220 -d aed by | 12430799 2L/ 24400 0022340
. wand 2R3 =2l Q.34 Qiad 13/530/99 2L, 24000 3053240
Lead Ji4 P Q.37 0.9 a=s/20/99  OL/24/C0 2022240
 Potaarmaum 40 Jo,o 4.3 -l ams'20/99  SL/24/00 Q019340
© Shorium 234 2.2 g.%2 2.09 ~a/20/99  CL/24/C0 0019240
IR=90 AT GYPC D5CX THC0=3R MCD /e 3R=3Q 2T CrrC
Stxontium 9C 0.ae o 0.3¢ 0.33 wal/ud799 CL/LR/00 23322322 24
L)
NCTT (8)
. DATA arw-incomplste wAthOUt The Ghse AACTATLvE,
-+ VB0 ad usternibea by LNATIURANT PArZoCAANOs only.
., #old Ieeults are greatar than the MOC :
-+ % Forinformacional purposss anly., The ateq=ion LLALE does net follow maqnilicant Zigures 3CP.




© QuanterTa - St. Louls

"; TECELAW, INC.
Client Saxple ID: ALS~-3-2
Cuanterza, Ioc., - Radicchemis==w

FORN s QIGGEO-I e O

Lap Sample I2:78LildCl48-028 Caze Ccoliectmed: 12/246/3% L1248
 Wazk CSrcan 0697%. Cate lecelves: bp i PA- T B
Mazsing Jofepihaer
Total
, Uncmes, Prao Analyuss *
Parasates Resust Cual 2 g=/=) oo Jats Cata Ratoh ¢ Yid M
@0 ZLUTONIOM (XHCRDT S2) NAS ONLY MCD pea/g <80 2y (SACRT CT!
dauconzun 33 J.eda 2 .29 Diaa em /0P LI02R%8 2200000 te
Poutonuum 229/40 2.73 0.7 val a=/a6/99 L3/29/9% 3235358 T4
Canma Ca=217 & Hita by HASL AM=Q2 ™MD PCL/g Sagma G2 & nita)
Camaum 227 =D, 283 < o) | Sl LIS % JLUTRLAT 20U
=ne JtNeZ Desected RACQLONNG.LCEE ===
Zead 222 2,29 9,37 0.ad 22/39/9%  01/34/00 2259342
waad Ild a0l 2.29 g, =2729/99 3124400 301342
Pocassium 40 22.7 .8 e L2/20799  2L/34/00 2CLaJ48
SR=9Q0 3T STPC ICX T5Q0=SR MCO pCL/0 SR=90 3T ITPC
sexantaum 90 8.7 n e v.ac sasLe/dd S4, 02,00 plslldl )
NQTE 18y

Jata aze LAOOWDletS withoUl Lhe QARG DALTATLVE,
AR dacarmanad Dy Lnstiument paclpcmancs sn.t.
¢ ImsUlta are Greatar Shan =he MDC
. ADALYEN analyzed Zox Dut vas NOT dacectad

Data is incempleca without Case NasTagive



‘Quanter=a - .St. Lowuis

TECHELAW, INC.
Client Sample ID: ACS=-3-3

Quanterza, Ine., = Radiochemistsv

%] rmg .

Las Sampae asiT3LI4CLE8-02C Date Zellegued: Li/0473F 20
Werk Orzexr: DaoVe Sate Recmived: mfugrae QLY
HasTik: fejipapel
Toeal
. . Uncars, Ppwn Analyuis
DAIARStAT Result al n g=f=} we Dave datws Sauch ¢
2e0 PLUTONIEM (SKHOR™ &0 Nas ONZY MOD peu/g 250 M (3ROR® 2T
© 2lutonium 239 L.08 3.44 2.8 LI/LE/90  L2/29/99 3=iai?
Plutonium 229/40 AL - ] 2.2 I2/L6/99  12/75/90 RaLias
| Gamma Ca=llT & Hita by MASL AW=02 MCD pes/g Camma (C» & Anta)
- Camaum 137 2.04 3.30 0,23 13/90/90  3.,/54030 $015340
. men SCher Detested RACQLANCLLIGSS =wu=
* Aquibaum 228 2,49 8.2 8,42 L2/30/09  23,20000 3019340
Amerigium 4347 9.3 2 2.1 13/26/39  2a/24000 2055340
taea 2i2 T 9.22 2,26 LT/20/99 3009000 5010340
. ead 34 e 9.9 a2 13/20/99  23.004/20 00LP340
- Putasmaum 40 9.0 4 - 13/20/99  35,/24/50 0015340
27 Thoraum 234 LT 0.%0 0.49 L3/20/99  25/24/20 0019240
SR=90 BY GFIC 2CE 73Q0C¢=3R MOD pei/o IR=9Q 3T SrYC
strencium %0 5.8 1.3 0.9 13/26/99 23/.3/30 pagazan
" NeTE )

DaAta are LncOWpLata WACIDUL She CASS NAEIRLLVS,

.- MOC ua davarmified DY LAEtTuRENT Parformance ondy.

. Bold feaulws are CTeatar than the MNDC

-

Tor inZormational purposes anly, The detsemion LUMLT Goes NOT fO.LOV AMMUZIGANS Zigulme 5GP,

| -Du'u‘ i3 incomplete without Case Nar=ative
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Client Sample ID: ACS-3-4

TECHLAW, INC.

Quantarxza, Inc. - Radiochemistryv

-i5 Campoeg S2:T3Ll4CLat-029 vate Scllacted: Lores e Ladd
Wz Oraer: DEove Jate Recno.veaq: aa/a3086 39090
Macsix: ScLl
Total
Unomps, Srwo Analvesa
Jaraneter Reaust (@ =/=) e oats Jace Jatch ¢ Ted 4
Zao PLTTONIEM (SHOR™ &) MAS ONZYT MCD plL/G Zz0 i (SHORT 2=}

“Pluconcum 238 C.94 0.2% 2,28 22/06/%9 L2/08/99 330222 -——
lutenaum 339/40 140 L5 - LE/U6/99  15/29/99 33213l L]
Camma Cu=1J7 & Hats by MASL AM=02 MOD paL/y samma (C2 & Mozs)

Cassunm 337 7,50 0.8% g..8 42,/20/90 21/24/€0 2055340
=me CTNeZ Detedten AagLisnuCilioey ===

Amaruonun 241XP 0.6 ] 8.2 L2,/20/99  25,/24/30 201948

Zaad 2.1 L.49 e.36 2,20 LI/20/90  $L/%4,30 3015340

Tead 224 4.3 0.2 2.2 LI/A0/99  3L,24/20 0019340

2oCaseiun 40 e 4.3 -a La/20/99 0L/T4/2C 3059340

Thallium 206 3.59 c.or 3.5 LA/2G/99  32/24/5C 3019340
SRe§0 3T CTPC DCL "SC0-SR MCD peLig SR=3C 2T 3TPC

Sespntium 90 0.8 2.3 2.9 L3/16/99 3L/.12/70 pasiizn 6

NOTE {S)

| 3aCA afe incomplets wALhOUT Ihe GRSE NAUTATLVE,
. MOC Ls detarmunsd Dy LOATIURENt parformance only.

Lo Zeauits are Creatar than the rOC
- For inforaationsl purposes oniy.

Data 43 incomplete without Case Narrative

The detecfion limit cioes not follow wiguifioant fiqures SOP,
< POSULE L# QTmater Than saNDle HatAqUion LLALT DUT le#s Than atated Ceapasvang Limac,

AUNTN 0 OB GO # BROp




o QuanterTa - St. Louls

W TECHIAW, INC.

Client Sample ID: BC=-2

PR | Quanterza, Ixc. - Radicchemisc—r

‘Lab Sdnple I3:T9LLE0S28=001
Hozk Qrzer: =87es

Caze Coloected: 12,3799 L3432
Cate Recasvrec:

22026799 051k

MaToix: . SCLib
‘ Total
Unosxq, rep AnaLyeis
 PArmastRs Raauls Sual {2 gu/=) woe Sata Dawe. Baggh o b oL IR
" .3se PLUTONITM [SHORT CT1 NAS ONLY MGD PG =30 2o (SHCRD o)
o Mlutonium 308 I 3 Siala ohe SLA3ATT CLSLLARC 2RTTICE g
- Plutonaum 239/40 0.083 < 0.0M 0,069 /03700 A5/55,/20 0Q02ace "
L NOTZ(S)
| Jaca a@s Locomplete wvithout the dase NAFTAtLVS,
-;)ﬁtlmfd-uuuunoc by watrument pearformance only,
. . -30ld results are Qreater than the MOC
~_};-r' | Aaeult is greatar than sample detedtion iAmAf DUt lass than PTACAd CepOPLLAQ Limi®,
U Analyte- analywed Zor Dut was  not cetsqtaed
.t N -
; Data is incomplete without Case Narrative
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. TECHIAW, INC.
Client Sample ID: BC~-1 DCP

Quartarra, Inc, = Radiochemistry

GCOMN « IO« O
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Weok Qrecer: S620% Caze Reca.vec: Lo/247085 (6Ll
Mazoix: SeLIs
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Inowrt, Pres Analysss
Fazanacer Remule Qual 12 gof =) e Saca Sats Bacan »  wii e
Zso PLOUTONTIOM (SXCRT CT) YAS SNLY M&D plL/g =80 T3 {SHCRT CT)
pluzanium 218 2. =08 9 3,300 2..3 P Bt ¥ ded ol MY it el o] ) s
f.utoniwm 229/48 2.36) 2 2,373 2,0%9 SISR2/02 00005000 2302308 a2
L ]
NOTR ()

Dats azte snaomplate wi,ShOut She case narFative,

Ly dacarminad by LnsCTumantc parformancs anly.
Ld Teqults arw Grwatsr than the MDC

ro -Analyte wialymsd 20r Duc was Not detecisd

Data is incomplete without Case Narrative
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TECHLAW, INC.
Client Sample ID: AC-XB
Quantarra, Izc. = Radiochemistry
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Wozk Qszer: DeMKZ Sate Recelvec: </ u8r08 QR
Mazoix WATIR
ot
e Unowrs. Pres Analyeas
L pusenetar Rasruls Cuas (2 gms=) W Dats Date Bacch ¢ Yla e
; Camma C3=237 i Hats DY HASL AM=02 MOD pli/a Camsa (Cs & Nitsm)
' Sesawn 127 2.3 ' 5 LIS 14 CL/ALESIR 142000 f0ise
" NUTE (8)

. Cata are. ihcomplete WAThOUT the CAEe DAITELiVe.
7 .MBC'ia determaned by instrumeat performance only.
: ao.m Zequlls Are greatar than the MDC

UL Analyts analywed £or but ves Not datacted

Na

'Dl.tb.‘.ia inécmplutn without Case Narrative
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METICD RIANK REPCRT

Quantarra, Ing, = Radliochemistry

., Sewaum 137

. Client Lot I0:  FOLLLOLGE
CooMagIaR: SQLa2
saeal ' “AD Sampes D
. , Unomes., Pres Analyess o
" Pacametar Resul s Qual (2 g=/=) e Oave Dace Jaczh & Yla -
. 80 ITLUTCNTITM (SHQRT T30 NAS ONLY MCD atL/e =80 2 (SHORD C) NL:?OOQCf::CE
- Mutsnium 232 ol s ¢ 2.07% 0.a2 L2 0098 L2300 2122202 3t
" lutonium 229740 <.23] U 2,07 €.38d Pttt P LSt LTI b {3 b el hH
SR=90 2Y GrPC DCr TH00=ER MCD peileg SR=00 1Y ZTPC ronaTo000=2228
o 2TLenRTAUn 20 3.3° b ¢ .72 ¢ e iNRe QL0000 teaas "
i 280 PLUTCONITM (SHCRT CT) NAS ONLY MCD PeL/S =30 Pu (SHCRD o= FoACACECC=3083
. Plutomaun 228 2.336 ) 2.283 Y [ RS AELL S PR [ LR | I}
. Piutonium 219/4¢ Q.32 Q cadd 2.0 L TIHEC TN el Y
‘Gamma Ca=l3T o Rite DY HAJL AM=02 OB pli/g Canma (€3 < ha%y} AL O0000=14C3
=3,&300 ¢ 2029 ™ AD/20/99 21,04/90 QLIS

NCTE (4)

. Duen aze inqowplete wathout the Case NAITAtLve.
MIC L3 datarminad USING ANETTUBSNT Parformance only

'Y

e

Seld results Afe greates Shan the MOC
Tof informaticnal purposss only. THe Tesult doss Dat follow significant figqurwa SQP

Analyts analywed 20X DUt vas not Gatedted

" Sata is incomplete without Case Narzative
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Quaznter~a - St. Louls

METHCD RIANK REZPCRT

OOR s OGS SO

Cuantezza, Inc, = Radiochemiztzvy
Cliant Loz 3¢  £2Lls0:s3
Matrix! WATa:
Totak wAD Samble 1D
Unoer=, Prep Analywis
Iaramatar Amsult Tual (2 gv/=~) Moe Dace Duce bagon ¢ vid b
=30 LITONTUM (SHCRT =70 NAS ONLY MOD e/ =30 Pu (SHCRY CT) TPLI220200=2012R
PlyTsnium 238 .04 U 9,44 0,28 a0 800 LD, ea B0 A0kdIM be
Paussaium J29/4C -0.3:8 v S.o2% Yiew POFAA-Ta: L Bl L1 0
SR=9C BY Q7F7C W T500-3R MCD peL/L SR=90 BT CrPQ roACH0CCO=Lg2n
stzancium VC «),08 By Zina s."? UL ¥ ikt B ] o o o f 3 B L
b
Camma Sa=137 & Hizs Dv AASL AM=02 MCD pea/s GCamma (S3 & Rizs) FCALD00C0=1428
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Jepaium 7 -0 c e ie SeSAAN0 S1/000C0 BoLY4
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NCT=(8)

2ata ‘wre inoomplete without The Case LARERELVE.
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results axe greatar than the MG
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' ' DUPLICATE EVALUATICN REFCRT

N Quanterza, Inc. - Radiochemizz=v .
“7 . eilent Low 3Dt FOLL4CLAR v s :
e ‘-c""'. Lo ‘..: 92‘ ¥ Date Sampleg: 22/046/998

o WoTR Onder @ DGR - ] ~ieprza
Mzt scus : =1%e Recmlved: 10,00/ 59 )

PRI ‘ Total Toual CC Sample I
o : INELE Onomart. oorLITare Unaars.

o Paramecar Result Qgel=) v Tad Pesuln 12 gm/=) ¥ T4 Frecisicn

.  Gamma Ca=237 G Wats Dy WASL pei/q Camaa (Ca & Buts) 2240265-020

CUE cemsuwm 13T 0,079 U 0.060 o.ox  w 2.2%9 164 Ao

Sl eweGIier Decected RAGLANUELLORYe== .

CnT Amezazium 2eiHD .59 0.3 Q.54 2.200 1 ren
, Leeg- 212 , 2.67 0,24 0.67 .19 s xez
: Lea M4 0.83 D.o4 0,57 .20 . RP2

Potazsium 40 - 38,2 “a -, 2.9 s wpe
' Jatah ¢! 5010340 ‘tamnlel ICINI4C (DUDLLCAT A

- NeTE(S)
"'l rData arw ipaceplets without the gase nargatiwve, ‘
‘CACUlAtLONS aDe Darformed before £ounding o AVOLA FOUNA=0LY eXYOX AN SRlCUlACed Feaults .

.'.1"u © -ABALYTS anslyred for but was not dataated

. Data is ini:cmplcta without Case Narrative




Quanterza - St., Louls
. Laboratory Contro. Sample Repoz=
Quanter=a, Inc. = Radiochemistzy
Cisenc Lew 22t FoLLaCl5E
Macrix: frtebdi
Total an laspie =
Unospe, ¢ Senurel
FREABSTHL Spids Amsunt Result (2 gwl=) “De N 212 v Rec il B
Iso PLUTONICHM (SHORT CT) NAS ONLY MCD  plu/q Ino Pu (SHORT CT) rCAQICACO~8NE
rluzenaam 208 N [2%) a.C <.38 “2 L - 3 = ole
*lutdmaum 223/40 emid 2.3 .3 €.34 " b . LT IR )
Batch 4 2003C2 Ahsywinlate SlrLi/2C
Canma Sa=L27 & Hita by HASL AM=CQ MED  oQi/g Lamma (Ca & N3 POALPCCOC=14C00
Comium I L8CC 8130 =Ga0 T ' - e - 0
Baveh #1 £3219340 AbalysiaDate Tl 24020
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Pautofad 229748 Arad 4.8 - . s C.ad = H-L I LL I
Satzon o 282258 Analynaadace  ,2.03%5.84
SR=90 3T CFPZ 0L 7300=5R MOD pei/g SHU BY WrPC L253000=2222
Sesontium 3% 5,48 2.3 P 3.? ~4 o 1F = L
Ranan ¢ 9I8L1ii2 ahalysiadace  YL/NE0%e
|
A
oo NOTE (S)
' HOC 13 determined by LNSTIUEMAC pertorsancs only
.. | Caleulations are perZormed befosw IUUAALNG tO AVOAC IOUNU=OLY wITOr LD aLCUlated Cwsults

For Lnformatiohal PDurposas: only,
. For informational purposes only.
- Tor iafocmational purposes ondy.

™he decagtion LLmLC does NO%
The detacTion LLEAT does not
The detactaon Limit doea Nov

, Data i3 inmcomplete without Case Narrative
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fullow signAZicant Ziguses S0P,
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Laboratery Contrel Sample Repoxrs

Quantarza, Inc. - Radiochemizcsv

© ' GLient Lot I2:  TRLLLCLSE
LoMarsaN: NATER
)
el Lad Sample D
] Unomre. aC Tantruol
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Bacah ¢ GoLa148 Analywialans 113070
NCTIZ (8)
J 707 WOC un etmrmned Dy LOStIUmNt parZosmance anly
oM oe s Caleulations are parZormed Deforw SOUNALNG 0 AVOLA ZoundeofT arror Ln Galotilated results
' .- ror informationad Purposas ohly, The decsqQUion Limit does not Zollew sagnificant Zigurws S0P,
« . Tor int Lonal PuIp OAly. e GsCeQLiON Liait does hot follow signisicant Zigurwee 30F,

- far :.n!on-u.om.}. Purpoess only. The GAtaqmisn Liait dows Aot follow significant Zigures 30P,
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CASE NARRATIVE

Lot # FOL220151

. L. Inoducaon

On Decamber 18, 1999, samples were recaived az the Quanterra St. Louis laboratory fom
Techlaw, A copy of the chain of custody and the condiden upon receipt report is included with

' the analytical daw.
I, Amalytcal Rcsulrs/Mc:hodology

The acalvtical results for this ceport are presented by analvrcal tesss, Eack serof data will include
sample identification informadon. the azalytical results, and the appropriate desecdon limits,

OL Qualiey Contei

The QA/QC information can be found immediately {ollowing the amalyrical dam. This QA/QC
dara are used to assess the iaboratory’s acsuracy and precision during the apalyaeal procedure,

Iv. Commests/Nonconformanees :
Strootium 90
' Tbcrc were no anomalies associated with this analvs:s,
Isournmnm
There were no anomalies associated with this analyvsis,
Gamma
'I'hc.c were no anomalies associated with this apalysi analvsis,
Isonlutonium
There were no anomalies associated with this analysis.
ABT

" The percent RPD sor the sample and sample dunhc:m: in the beta analysis is at 35 which is

ousside the QC limits.
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: METHODS SUMMARY
®

FSLI20L55
ARLITICOL PREJARATIC
‘PARAMETTR METRZD b Bty tpe
C3+207 & Rizs by Samma ZoMMA 33Se MTLTZ 250 wao HASL Camma (C3
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=80CCPic T by Alpna Spec Alpna Spectzzsczpy JAS 230 T (8HER
STRACNTIUM 90 SI20.¢50 zal =CL SR-2Q 3Y 5F
‘ Refozrences:
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SAMPLE SUMMARY
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:ancerTa - St. Louls

. TECEIAW, INC.
Cliect Sample ID: PC-1

Quantarza, Inc, = Radiochemisesr

iR AR) « GG O\ e G OFD

“dC Jamp.e 1D:FPLICLIL-0C1 Sase Solleczec: L2/u80%8 L3Il
Wezk Croes: el ¥led Jaze Receivac: “o/28/96 JE2C
MaTILR: SCust
Totad
Unomse, Prep Analynin
Iacamater Result Quas (2 gms/=) e Daca ate Sazeh ¢ tas
=80 JLTUCNIUM (SHCRT S7) MAS SNLIT MCT ocL/g =80 2u {SHCRT oU)
Pluzonaum 236 - 3 feat 3.2¢ CarZoctd 21438 2gaanir “a
2iusanium 229740 LN v - g.308 2,391 51,23.48 L.n4000 T8I 3

a0 URANTTM (SROURT ) NAZ 2HuI MCD PeL/g =8¢ T (SHCRT 29

Uranium 234 2,91 K4 0.39 2,44 25/62/00 3L/43/00 $3C2¢8 3]
Saanaum 220 1aed S SeeTe v 96 SarReTY e a0s%0 2333240 ‘.
Urasiun 229 2.82 s 2,234 2,54 3L/23/0C  2/1323C 0332240 23
camma U3=137 & Raus Dv HASL AM=02 MOD i/ Samna (C3 & NAtE)

sasyua '-:':7‘ .42 Qiaa B 22/23799 C1/04/303C2218¢C

| wem STREX DetesTed RACLONUCLLIwE -=s

Laad 22 Y § -t e =2/23/739  SL/04/50 8002580

wad 213 P 8.34 Q.aé La/22/99 2170400 00021M¢

Land 2% .02 0.33 0.24 L2/23/99 21/04/0C 0063580
ocapsium 40 a0.a LT Y- aa/2d799 95/94/C2 50C02L8C

. Mallius 208 0.52 3,56 a2 L2/23799  $1/04,50 2002580

SROSS A/B BY OCT AP=Ti0 MCS pei/g ZRESS A3

iross ALpha 9.2 L3N] 4.5 fRILTes tRSALSNQGRLLT

iztan deca 20 ¢ 1,0 4.3 2L/50/50  91/43/00 0012016

SR=90 3T GrpC DCE T500=SR MOD pli/g ZR=20 2% ¢

sniiim 90 -+ v 9.s° 3.7 /200 SLS23030 23102

van{S)
iCa Are Lhoowplete wiZiout the Case HAITALLVe,

‘L La devapainad by Lnetrument Performance only.
1L TesUnts ars GTeater Shan Zha YOG
. ‘For informational purposes only, The detadiion Liait does Rot Zollow sagnilicant Zigqures 307,

ALY Te analyied Zor DUC vame NOt detected




% zancezTa -~ St. Louds

: TECELAW, INC.

Client Sample ID: PC-lL 2

. Cuantarra, Iae, ~ Radiochemiy=or
) Las Sample I2:THLIICLSI-CCLX Date Sollessec: Li/l6/F% Q220
wo o Werk Crzem:  DERQE Saze Receired:  LionisBE 2820
o MaTani: gLt
Toeal
o nome=, Pewp analysia:
' Dexsmever Amsuls Cual 12 gmi=) e Jace Data daven ¢ 2ia
Camma Co=l3T & Hits DY HASL AM=02 NCD peu/e Saxma (S5 & SaTa)
2w L34 3.4 0.59 e 12423799  91/C4,00 00EASID
==a Juief Detecteq RaqionuciLies sea
Lasd 23 4.0 LN L L2/2379%  25./04/00Q 08CI20
 Leag 222 . 0.2¢ g2 12/93/99 3354000 0003280
Leag 234 .22 3.2 0.2 52/22/99  31,24/00 300380
Jotassiun 40 2. ) al T2/23/89  €L/34/00 262358C
. . 'Imo JLTTONTUM (SHORT &) NAZ ONLY MeD pCuig Zmo 2u (SHORT ¢
PLuzoniun 238 2,008 2 - .09 g2 IL/TTAGY 1, td043 sngaas Ty
dlutonnum 2397438 -2, 304 ] .00 LT LR YL PR LT AT ML P 4
Sea TRANTIM  (SHCRT CT! MAS ONLY MCD PCi/g Zao T (SKGRT =3)
Teansum 234 2.9¢ 2 Q.28 2 QL/23/00 21/%3/200003368 36
_ Sramium 233 0.38 8 3.0 N J109T46Q SL1/13020 2003388 se
. Uranium 239 1.3 9.40 o 01/00/00 QL/%3/00 200338 3¢ .
SAGSI A/3 3X ICE RP=TLO MCD pei/e GRESS A/3
© . Sroas Alpha 3.2 - 1.2 CL/18/0¢ A371L/00 0010276
SZoas Jeta L. 3 4.4 01720700 Qa/31/00 20.0LTe
IR=9C AT STPC DX TSOO0=SR MOD pea/e SR%90 1Y Crre
iatrantium 90 S8 . 4T .48 Q702700 4,33490 GO
T (S

JALA axe incomplets withoun INe Case NACZAtLVW,

©C is detscaned by Lnstrument pesfesmance only.
laLd tesults are greatss than the NDC

' Analyte analyzed for TUC vas not detacted

.. For inforaational purposes only. THe deceqSloh LAALT dows NOT Zollow sagnAZicant 2igurws 0P,




:aztazr=a - St., Louls

' TECHLAW, INC.
. “ient Sample ID: PC-2

Quantarra, Inc, = Radiochenis=v

LR s QISCON ¢ GO

~de Jample J2;FOLIITLEL-CC2 Date Collerued: 1I1/)15,%6 Lio%
‘AcT4 Soues: SePe sate Rete.vec: wala3,3% 2538
dazziui: cul
Total
Unowpes, Preg Analyeia .
SarAmncar Resuls Cuas 12 gmr=) Moo Sata Sacs aazen ¢
=Ag PLIUTCNITM (SHCRT ST) A3 ONILI MD acL/e 80 2u (SHCRT 37
pLuzamLun 23 c.363 ¢ - 2.:72 . TLSTIVTC 24,0070 MMalass :
rlatonaam 239448 7.240 Y. - PR Y] R b P O T AL Je
Z30 TRANTIM  (SHORT ST) XAS SNLY MCD PeN/g Zse T (3HCRT It
Cranium 224 0,83 - L1 2.3% 31/03/20  21,.2/¢0 500236 -
Srag.en 232 C.o80 B s.286 3.3 TIUQIL0Y NLCAISAD 1%l -
Lzanium 3w 2.%% s 2.2 3.42 SL/R3/00  Ja/u3/%0Q 3003248 as
Samta Su=1J7 & Hius by RASL AM=(2 MCD peL/¢g Gamma (C3 & hita)
Zexaim LIT 2.8 ' - 2.09% 3.u2 SISRISPE 31704400 2382038
" sm= Cther Jatectad RaCLINUCLLORS ~w=
Zead®2l2 .8 9.38 2.2 L2/22/99 . 61,04/00 0002258
Leag 254 O 0.34 3,34 .24 L2/23/99 21/04/00 20G2L80
Pocaserum <0 2a.3 4.l a6 22722799 QL/04/00 3023180
*Halioum 208 3.48 0,4¢ 9.8 22/23/99 GCL/04/0C $003:80

. SRESS A/B 3Y DCE RP-710 MAD peulg o83 a/n

arosa u\.‘.p)u e .7 2.8 QL/20/%0 Qo/na/o0 00007
aZows deca 2.3 8.7 $. ¢ L3050 TL/LLSAC QoLRAT
IR=50 3T C¥PT DOL TIQ0=SR MCD /g - SR«90 BY PC

ieoIntaum )¢ .20 ¥} Ve - Pl SLSLSS6 L0330 oLl

LT (S5)

ATA AL® LDCONDletE wliZNOUT Ihs dase Darrative, '

=C La decesmined by Lnstoumant perlocnanos only.
Oll ImEULTa ATe JTeater wnan =he MDC

. For infornational purposes Only. The GatecTion LiALt does not Zollow RAGRLILCANG fijunes JQD,

M-.Ly‘u analyzad 2oz DUt was NOT detacted




TECEILAW, INC. . :
Client Sample ID: 2C-3
Quantarza, Iac. - Radiochemiztsy

v m s “emm

| LaZ Sample I3:F9LI29181-0C2 Daze Tclleckea: 12716739 La2e
"t werk Srces: o6FV cate leceived: aeu3/88 g8l
MaTEix: {olage:
= acal .
. B Uncare, rewp Analyeis
T Suppmmner Rewult T Quad (2 geim o Data Cace 3acsh 0 ¥id
VT Ime PLUTUNEING (ARORDT 2T NAZ QNLT MCD »eL/g =80 2y (SHCR™ 2
.., dlutonium 33w 0.223 voo. 2.3 L) JLSTI0CT 2LS1W09C 20732 "
"+ PhutoRium 229,40 Q.2%4 g - P13 ] €,%) R ks [ W 1 38
A N e
T Imo CRANTDM  (SWCRT T¥) NAS QLY G2 pel/g Iso U (SHORT IT ‘
0 Dranum 234 0.7 : 0.2: 5.16 5/33/00 35,13430 G2C33¢0 s
© tzanium 238 ¢ 8.35¢ 7 - 2. LI MeDIA0C ILSLNS20 0022w tH
" Zeanium 238 0,8 N g 0.34 Q.22 23/03/70 24708720 0202268 s
. Camma T3=127 & AitE Ty XASDL AM=QZ MCD peL/g Gagma (Ca & hass)
by caesum 137 T 0,34 0.9 a..9 L2/23/99 01/04/00 360200
| Teme gtaer Detectsd Radaonucildns =
" Lead 22 L L8 8 12/25/9%  01/Q4/00 Q2Q3180
Zead, 312 L83 0.2¢ LY L3/53/99 DL/04/C0 6403580
lead 214 LAt 0.3 W29 L2/02/99  0L/04/0C QoOJ2BA
Jotasaium 40 23,3 40 i 12/23/99  0L/C4/00 QOC3230 .
- v GREIS A(S BT 2CK RP=TIC MCD peL/e GRESS A3
L Grosa- Alpha 22,2 3,2 K- QL/00/00  2RMLL/0TO0LCATS
Sroas leta 0.4 2.3 2.8 91/30/00 QL/2L/QC QOLIZ1E
© . SR<90 BT CFPC DCE 73500<8R MCD PeL/G SRe90 3T CFPC
L 3erensiun o€ 3,36 ] 2.4¢ 2.68 02,1260 D1/22/C8 SD1128s
_ NCTEA(S)
. '3ACA ADe Lnoomplets wAINOUT The CRAe RATTALLVE,
, C 18 detarminad Dy LASTIURANY Derfirmands anly.
1042 Tweults are greatar ZHAR tha NDC

©.t | TOr informational purpoves only. TDe GAtACTiOn LLALT GOes NOC 20LLOW FAGDAZACANS Zicuces 203,

e

ot Analyes m'-Aym 207 N was nAC detadund
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'l.l.nce ==a =~ St. Louls
TECEIAW, INC,
Client Sample ID: PC-5

Guantarza, Inc. - Radioccheziatrw
-A.. Sanple TZiPILIlcLiLeo0d Sazo CollecTed: 12..1g,86 2270
"ark Qrger: Cders cate Recaivec: an/ald/8%  252¢C
Massix: SCual
“meal
Unomes, Prwp Analysis
T —— Rawull Qual 2 g=i=) o dacs Jaca Javch ¢ xla s
a0 JLUTONIDM mtm o HAS CNLe MOD peL/q o 24 (3WTRT I
FauTaniugt 22 .ot u - c.J% Geiem S0 taciavsas avidlal 1~
Mlutonaum 239/4¢ w3, 2600828 ¢ Y =~ 2,331 2.098 Q3703080 Saste030 d2ganas tH
| Smo TRANTIM  (SHCRT CT) NAS GNLY MCD peL/e Ise T (SHORD 2T
Sranaume 334 2,83 s o2 Ziad 2a/C3/00 31/2.3/0% Q003 '
Teanrdum 22 Cman 8 = 3.3 .. Ta0ER420 LSS0 MNNiM :
Jeanaum 330 c.a9 s g.2e 2.54 0L/83/00 0L L3/00 C2C224n L1
" Camma C3=137 & HiTs By MAIL AM=CD MCD eL/T Gamma Gy o hLtw)
letium 137 0,233 t - a.38" 2.1 22022099 Q100620 2233M32
e ‘:not Leteczeq lacianiuclides ===
Lo Lasd a2 .20 Q.36 N3 L2/23/99 QL0400 D001E0
LU sesd 334 L.2¢ 0.d2 0.23 L3/23/799 0170400 0003LN0
oo nm-;un‘ <0 asia 2.9 .Y La/%3/99 QL/04/00 DQDILBO
CRACSS AJ3 BT DCL AP=710 MAD pei/e GRESS AR .
ross Alons'’ 9.4 Ot 4.0 0L/16/00 QL/LL/00 0030574
3rose deta 34.° 2.8 5.2 2015760 DA/A1/00 00L0LT
. SR=BQ BT STPC JCE THOC-SR M2 aCule SR=H0 a¥ Ir7¢
iTTonziwe 30 Crid ¢ 2,48 2.49 /28400 J1/33097 £21ia8

T eTE(S)
. SCA ale INQomPleta wilhautf Ne CASS DNALTRTLVM,
[ '3C'as determuned Dy Lontiusant perZOmaance only,
. 0l Zwsuity are grmater ThAn the NDC
PAR AfTRASLINAL ZUTPddwe whLS,
- o Tor .'..n:amumﬂ. punouu ondy.

The JOTEQTLON LaALT GOes NOC SOLlow MAGALZACANG Sigulws SOF,

s result does 20T Zollow sigrificant ZiqurweSOP

. -\m.yu nnn.&ynd 2or Dut was not d-uam




anter-a =~ §

=, Louls

TECHIAW,

NC.

Client Sample ID: AC~1l

Quantarra, Inc. - Radiochemestryr

C R« QO D e GOy -

Lao Iampae ID:TOLIITLEL-CO6 Daze Salleczec: LILE/3% 0 LIaf

Weri Sssas: 26°R2 Cate Rece.veq: was23s8% 2328

Maszix: guIl '

TotAL
Onomr. Prep Analyais

Saraseter Resulz TuaL (2 gmi=) Moo Saca dazs datca ¢ Tid N
Zao PLUTCNIUM (ZHORT IT) NAS QNLY MCD pti/g 230 Pu (BHORT T
?lussnaum 22 2.34C C = Je039 e LOTDLC TLSMAeRY T3CI3L2 L1 ]
Plusznaum 229748 2.5%0 Y- s, .02 [ P R PN e i 4 ‘e
=30 TAANTDM SHEXD 2T) NAS ONLT MU PCa/g 80 T (SHCRT CT0
Jomnaum 274 =82 3.8 2.4 0L/03/60 31,.3/0C 2002248 3
wrdfaan 22) .08 4 - 3,089 .. a” ..003vi0 L LIedt A L3
Yoanaus 228 a J.7% Q.ad 2L,/93/708C SarsLllon sCelles 22
Sasmay Ca=il7 & Rizs oy HASL AM=QD MED peL/q Samma (Ca ¢ hat3d)
Camgum 237 [ 1 C.ab c.a2 L2/23/99  2L,04/00 SClCLgE
wws TINOr DeTected RACLORLCLLGRS See
ATinLLe 22 -re Q.34 .48 an/23/90 J1/04/00 3CCJ120
oand 21 . 2.9 -t A L2/22/59 QL/Q4/0000CAL30
waad 232 . 2.230 =L | 0,20 23/33/99 3S1/64/00 8063120
wand 224 .09 s.22 -4 22/33/99% 0170479000030
Fotasmaum 40 7.0 &, 1.0 12/22/9%  01/04/00 0GCJL80
SACSS A/B 3T 208 Ap=TL0 MED peL/e CRE35 A/8
Srose Alpha LT ) 2.a 3.5 G600 Sa/uL/0020L3%7
Scose Jata 9.6 s.5 44 Sar52/00 J1/../Q0 00137
SR=90 BY STPC DCE 7500=SR MOC peL/g SR=30 3T CTIC
Szronziin OO LI b4 vold 3.7 GL/23700 2. 38030 Qi

vy
CAA T Y X

AMTA are Lnoomplets without the Case NAINRLiVE,
MOC s detarZiNed DY LNaCIubent perforBAnce ofay.

Bola ':nu;u alw greater than the MG
= . YOR LNLOCBALLONAL DUrpPOsss ONLY: The Jecection Limif does Not Zois.

3 ANAlyte analyzad for DUt was Not detacted

aw sagnaticant 2iguiwe 3OP.



., :antezTa - St. Louis

TECHLANW, INC.
Client Sample ID: AC-2

Quantarra, Inc. - Radiochamist=r

Lan Jample TDrPRLIICLIL-3O7 ‘ Sate ColliecrTed: LI/18796 TIll
Wosk Croex: DEPRE sate Rafelveq: —a/i8s98 2330
MaT=ix: SCLao
Teeal’
Unoers. Pree Ahalyess
Jarametar Rasult Quas (2 gmi=) e Dacs Jata Batgn ¢ Tad A
Za0 PLUTCNIDM (SHORT CI) NAS SNLY MCD 2Ca/q 230 Pu (SHCRZ. 27
2luzanium 238 2.4 g , .58 c.a8 3L/73/0C SLcies26 3CCRr 42
43%000un 539440 8.3 4 - 2.932 L 10/05088 2104430 32C331T a2
‘t30 TIANTDM  (SNORD CT) NAS ONLY M5O acalg Tag T (IHCRT
Tranaua 234 .30 o, .2 33/03/700 S4/53/80 5002368 3=
Sranaun 233 Y ¢ 5,53 3. ILSISSEC $L,LIe0C 2234 &
. Uranium 238 a2 9,84 .22 95,03/00 31053700 3C3¢m 3w
Camma C3-137 & Hizs Dy RASL AM=0T MSD ac/e Sarma (G8 & haza)
© gasaum L% oot ¢ e 1Y L3SEORE S0408¢ MCasiIT
| mse Demer SeSectag Aaginusiides ==
Zead 3 2.1 *.3 L4 L3/23/99 31/94/00 3003130
Zeed 2 Bt g.23 3.23 12/23/99 01/04/00 0003500
Lead' 234 1,02 g.26 3.0 12/23/99 01/04/0C 000330
Feuasesun 40 299 3.2 23 12/23/99  0L/04/00 0002580
CAOSI A/E BT 20K AP=TL0 NCD pRL/e SRESS A2
' Grose Alpha 1.9 43 3. 4713000 0S31/0C QCaCat
+ Ga0es Bewa 0.8 6.0 - 28/53/00  93/22/00 202527
IR=30 37 GTIC 3CL TIC0=SR MCD PCale SR=p0 Y GFYC
3trancium 3 5,33 2 T e.d 91/50/CC 21/25/00 2011234

NETTS)

' TAtA afe (ncomplets WATNGUT The Case RAXTATLVE.

HDC 48 Getermuned Dy LAACIUNSNT PArtOEBARCe anly.
| dOwd TREULLY 4% CTesater LIAD the MOC

- TOr LNLOMRALLONAL JUIPOdes oAlY.

v ANAlY/tS AlAlyuad Z0r DUC was NOT datagdtud

The detaqtion LImLL dees not 20.l0w sagnuficant 2iqures S0P,

. |




I 2 GO0 GO

zapserza - St. Louis
TECIAW, INC.
. Client Sample ID: AC~-3
Cuacterza, Inc. - Radicchemiscsy
=40 Sample I2iTELIZUL3L-008 Sate Collecsed: L2,L303% 4B
Wezk Sroar: o -1y Caze Reacmiveg: e W3e3e 2350
MacoLx: golis
Total
Unoars, reo ANALYRLS
Sarasatar Ramult unl (= g=/=} ne Sacts Saca Iatoy & Tad b
Ts0 2LCTLNIUM (SHORT 270 NAS SNLY MOS seLlg Tam Pu (SHORT IT)
Pluconium 238 5.5 S - c,o9% 0.097 /83780 3a;%4/20 3003322 "
JounonLul S29/42 Q.228 v - 2,544 .. o8 e maeRY Il asta v ]
80 TRANTDM  (SHCRT 277 NAJ ONL2 MCD peile =80 ¥ (SHERT I
Ueanaum 234 8,72 g 3.36 g..2 1782700 25,43/50 3625348 L}
Szanium 338 5,48 ¥ tLid 3,u7 R4 I T SRS PN R L T s
Jranaum 2368 -1 Y .52 QL/N3/00 3L/33,7C 22CIed b1
Gamia 23=127 © Hits Ty HASL AMm02 MCD il Samma (23 i niza)
Cesaun 237 a.3¢ 2.54 2,54 12/22/9%  23/04/00 S20IL%0
sam JLRar Jetected RACLONLCLLIQES e=e
Zead 25 4.2 - O L2/23/99  QL/T4/9€ SCC3L00
Zana 2L, %38 3,36 0.1¢ 12/23/99  31./€4/%C 5003180
laed 25 1.8 3.42 0.2 12/23/99 01,/24/CC 20€3%20
| Pocassium 4G 28,2 P L. 12/23/99  21,/24/¢0 5063380
. Thoraum 224 .98 4.% 9.28 /23799 0L/04/C0 20C21%0
SROST A/B 3P DO RP~TLY MCD peL/g sness A3
icoaw. Alpha 6.4 $.5 3.7 L/30/60  3L/1/00 502076
Szesw Beta 8.3 4ol 5.3 01/L8/00 35,1800 QCoaL”
3R=%0 :8T CFPC DGL 750C-S$R MED peL/q SR=DQ RY ZT7¢
2,23 ] 0.8 0.63 TLOLASBD QL028/48 2gaLnd

3tzoncium 39

NCTE 129

JACA AZw LACOWDLACS WiTROUT She Oase NAZSRLive,

'OC La daturmined Dy L0stTURANt PArZOCIANOS oaly.
Jold swsults are Creatar “han Zhe MDC

70 informacional, pusposes Ny,

.

Analiris analymed 207 DUT was MOt deCagted

The detaction limat doms NOt Zollov aignificant “idures SCP,



<’ nanterTa - St. Louis

Cliant Sample ID: AC-4

TECELAN, INC.

Quantarra, Inc. = Radiochemiscoyr

- iTTentaun 9C

=2z Samgle I9:FOLIZOLIL-0CO Daze Zolleezec: LI/L§/29 Lils
Wozk Qoges: el -k cate Receivec: aa v LES9e Q823
. Mazoix: frtotlinge)
SokaL
‘ Unoags. Poep Analysia
Parsnatar Aawult ual 12 g=/=) e Sate Jate Sacoh 4 Tic
. Zao PIUTCNITH (SHORT ST) NAS CNLY MCD peL/e 230 2u (SHORT %
Plutomiinm 22 8.83 3 . Lo 2,080 SLATIAED 2LSLEASS 203 1
Plitensum 238/40 £.252 . ER- 3.5%4 21033000 3L0L4000 26032 "
| teo TRANTSM  {SHORZ CT) NAS GNLY MCD HKalg Taa T (SHCRT I
Yo Uranaum 234 L.a2 0,43 3.a 31/03/00  TA./83/02 2003368 4
T Yeanaunmelds 3,244 . 0T 2.2 R P R R T E 1Y S
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CASE NARRATIVE
Lot # FIL160228

I. lnccuczon .
On December 16, 1999, wamples were ree=ved at the Quartersa St. Louis laveratory from

Techiaw, A copy of the caajn of Custody and the candition upen reemipe report is includec with
. the aralyneal dar, '

I Amalygeat Results/Memmodology :
The analytical results forthis report aze sresented by analytcal tests, Eaex ser of daen will ineluge
sampie identificazion informanon, the analyneal resuis, and the agpropriate detesuon limuts,

M. Quality Control
The QA/QC informasion can be found lmmediawely following te tzatvaeal dam. This QA/QC

caw are used (0 assess the laboratorv's Acuracy ana precision dumng the anaivical srocagure,

- V.. Comments/Noncontormances .
: ' Strontium %0
The LCS has a low recovery 8% for the Ymum carnier. Tae LCS Swenuum preparaton was

counted with aczspaable results,

Sample MC-3 kas a low carrier recavesy for Yarium a 377 but within acsaptance eriteria,
The Blank has a U234 aczivity result (0.356% PCUg) which is greatershan the MDA (0.0796]
2Cl/g) but is less than the CRDL (I pCl/g). This scuvity in te blank is caused by Pulaz
tracer wiling into the U-23d region of interase,
Gamma
. Thete wers no anomalies associated with this amalysis,
s Isoplutonium
There were no anomalies associated with thie apalysis,
: ABT
There were no anomalies associaed with rms—an_al-ysis.
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. 3 METHODS SUMMARY

FOLl6022s

LIy QG0N G

ANALYTICAL PREDAITSEN
. PARAMETZR METHZD METHECT
C3-237 & Eits by Samma SAMMA SPEC MTLTT oo oo AASL Gamma (Ca3
Cross Alpca/Jeza by GFPC TA230/5r90-%90 cat OCE GROSS A/B
<80TOPiQ Pu by Alpaa Spe Alzha Speciroaczpy NAS Zac Pu {(3HD
~30topie T by Alpka Spac Aloha Spectzacopy SRS 2s¢ U (SHCR

STRCNTITM 90 390790 cal SOB JR-9¢ 3Y &7

Refersnces:

xE "O0E MITICSS FCR SVALTATING DNVIRCNMEITAL AND WasTs
MRRDGEMENT SAMPLIS® 3CTE3ER 1594 =% SEPARTMENT P INERZY

g o-lor) dealzl and Safery Laborators

NAS Naziona. Academy of Sciemce
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SAMPLE SUMMARY

FILL€O2DS

oatTe o=ME

SAMPLIYH S=eENT _SAMPLE T
22/83/99 13:4¢

S620%8 Q0L - 3Cel

26T0P Q02 nCc-2 w2Sa8/99 L4
S6FCT T Q03 3ce3 a2/13/99 4130
O€TLL 004 ¥C-e L2/23/99 1548
SETLS G5 DCeS L2/03009 420
DETLT 006 3o.l L2 N3/99 09128
DETLD 807  5Ca2 L2/03199 39145
S6¥IT 008 SCe3 22,/23799 10125
D6 Q0% §Ceq 22/337%9 20150
DEFIX Q10  SC=% as/33/99 au:5a
TEP4S 0l 506 az/i3/99 La:n
SETAG . 0.2 MGea L/24099 10100
oerea 12 MR-z w2/L4498 nh0 .
J6TSE  0zd MC=3 /34799 2n:is
b=l b4 pud oS MC - a=/aa/5s 2,30
DEFTS QL MCeSA I3/ae/99 L0188
2ETEX 0T MCes3 wa/ud/99 121582

NCTR(S) »
-mm—amormmn—.mmmmmmm;\nn

n AL GiUIIEENS LI DOvIOTtTId befure TPUNEING ' avid touAdee!T aFTUrY i cairyiaun) M,
L« Remimta noted 03 *ND® were nat deeint al 0f sbave he Yausd liow,
» TIUB Y (TYUBL 100 D rORTOLGEE, BABMDN 31 SR, WHDOUL T Wit apwToeal OF v aberare,
+ Ao (of ve [DHowing LIS A% Never (W0GCURL OV & dFy warght hasd $0%0r, sorrouvay, deniaty, Naahpothl, igmemtniiy, lavar, odor,
DA NINT LR, DH, Purmery JTEAIFY. FRITY, FOR DornUAl, W18 JIviy, Dol i, it RNy, WINPAraIN, VIMOMY, Ai W,
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. TECELAW, INC.

Lag Sample IZ2:TELLE0IIE-CQL

Client Sample ID: BC-1

QuantarTa, =2&, - Rastiochemistsy

Sate sSollec=ec: WI/Wi/0% Ll40

T AALYTE analyied for DUT vas hot datectad

Wesk Croex: ceras Jate Aecesred! am 5 29 oL
MaZTITLX: cCrac .
Toual
Unomr, Frwo AnaLyeLs
[ — Rasrul® Qual, (2 qw/m) e Dace Sats dazen - Y2
T30 FLOTONYTM (SHORT 27) NAS ONLY MOD pli/g =g Pa (SHCRT O™
Plutoniun I3 2,58: . g.382 G.39% 2RS08000 SLOLLAR SLsIioe LN
2luconaum 239/40 9,483 < 0.072 ¢.360 24/0370C  3L/1L/80 0SC2308 94
=20 TRANTITM (SHORT CT) NAS ONLY MED pel/g a0 3 SRCRT o7
Jeanaum 334 L.48 0,44 0.3 21/22/2C QLSLI/00 CRCI34R ”2
Jrasaum 2313 2.2 - 0,22 9,09 2L,0328% 31/L3/60 2003340 1
Jransum 238 H ¥} 7,48 3,38 21723408 SL/W2r20 9602340 L}
Samma Sa=l37 4 Hits Dy HASL AM=02 =] - PeL/g canzma (€3 2 haza)
aszum 337 o.22 Q.2 0.3 wa28/99  2/02/2¢ 24224
“ee JUHEI JefeCTel PACLINUC.LGER o=
~ad 2% =9 b4 - 12728799 L/98/00 2362247
aad S . L.42 Qida C.ab L3/28789 Q3/02/00 9342247
aad 234 L.68 Q.48 8,28 22/29/99 QA/C3/20C 9362247
.'mua.wn 0 0 T 2.3 12/28/799 J1/02/Q0 9363247
SROSS A/3 AT DCT 7.0 met neL/g ca0s3 A/
zoma Alpna 34,0 v.3 ' o £1/23/00 01/13/00 g0s3203
Zoas Juta 43,4 .. .2 24/a3/50 CL/a3/700 002203
RA=90 3T JFPC DCE TARQ-sR D peL/e SR=9{ AT QIvC
weneium M0 6.88 s 0.33 Y 0L/12/00 QL/IP/00COIAZAL ¢
=Y
"IN APe. ADdEmplets wilhout the anse NACSATLIVE,
S ir Setarmined DY LNSCIUMSNT PArZOCRANCE DY,
Zemi.ts Afw {Teatag uthan “he MDC
. AeeuLt La greater LHAN sample etACTION LinLf DUL less “han stated SwpoSting liaal,

I ¢ QOGO ¢ GOk




.

iancessx - S=. Louis

TECHLAW, INC.

Client Sample ID: BC-1 DUP
Coantarra, Iac, = Radiochem:ist==r

Las Sample SD:F9L150228-00X

Jate Collectec: 12/33/95 12342

. Work Craex: 2670% cdte Rezelveq: -2/26/39 (oLt
Maszue: ScL2
, Teta.
RS oo : Uncare, Prem Analyves .
L0 Paremecers Resuct Qual, {2 om/=y noc Date Dace Bacan ¢ tel WL
.m0 PLITONITM (